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Introduction

On behalf of the Water Use and Conservation Bureau of the New Mexico Office of the State

Engineer (NMOSE), Water Prospecting and Resource Consulting (WPRC) conducted a water

system audit using data provided by the City of Rio Rancho (the City). The project was

conducted between February and June 2007, and involved collection and analysis of data from

the City with respect to its water production, billing systems, and unique operational

characteristics.

Aims and Goals

The aims of the project were to establish a baseline water balance for the City and to assess the

areas of the business which may need improvement in order to reduce any losses and to improve

efficiency of the system. This was the first audit conducted by the City with the standard

AWWA/IWA methods and performance indicators.

The NMOSE has started to conduct a series of State-funded water audits in conjunction with

cities and utilities around the state in an effort to promote good water use practice and to aid

utilities with targeting resources to improve the efficiency of their systems and to reduce losses.

There is a move away from the general classification known as “unaccounted-for water,” so that

each area of loss can be specifically identified (e.g., apparent and real losses).

It is our aim to provide an auditable set of baseline performance indicators for the City of Rio

Rancho. It is also our goal to teach City staff how to evaluate audits for future years so that they

can trend the data to work out how the utility is performing and improving.
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Water Audit Methods

The methodology for the assessment of the water audit follows the format developed by an

international group through the International Water Association (IWA). It was recently approved

as standard water audit practice within North America by the American Water Works Association

(AWWA). The standard format is outlined below:

Table 1. AWWA/IWA Standard Water Balance

Water
Exported

Billed Water Exported

Billed Metered
ConsumptionBilled Authorized

Consumption

Billed Unmetered
Consumption

Revenue

Water

Unbilled Metered
Consumption

Authorized
Consumption

Unbilled
Authorized

Consumption Unbilled Unmetered
Consumption

Unauthorized
Consumption

Customer Metering
Inaccuracies

Apparent Losses

Systematic Data
Handling Errors

Leakage on
Transmission and
Distribution Mains

Water from
Own

Sources
(corrected
for known

errors)

Leakage and Overflows at
Utility’s Storage TanksWater

Imported

System
Input

Volume

Water
Supplied

Water Losses

Real Losses

Leakage on Service
Connections up to point of

Customer metering

Non-

Revenue

Water

(NRW)

The data items marked in red are considered to be non-revenue water. Reducing these uses could

lead to financial recovery and water conservation.

In 2000, the IWA published the manual Performance Indicators for Water Supply Services.(Allegre,

et. al., 2000) This publication included a description of a water audit methodology developed during

the period of 1997-2000 by the Water Loss Task Force, which included input from the American

Water Works Association (AWWA). Because a multitude of different water auditing practices
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existed around the world, the primary focus of the Task Force was to draw upon the best practices

of the various approaches and craft them into a single, standard, best management practice

methodology that could be applied worldwide, across the spectrum of differing system

characteristics and units of measure.

WPRC conducted a two-day initial field visit to the City to discuss the available data and to gain

a better understanding of the unique operations and complexities of the system. The data and

discussions gleaned from those meetings are presented in Appendix B.

Background Information

This section outlines the base data gathered prior to the audit data collection and gives an

overview of the Rio Rancho water system. This will allow better assessment of any anomalies or

discrepancies and will provide a better understanding of the areas which may need more work

after this initial audit is completed.

The city of Rio Rancho is growing rapidly. It is mainly a service and dormitory community for

Albuquerque. However, there are a few major employers, the largest of which is Intel. Up to

2,750 new meters were installed in Rio Rancho in a single year (2005). The growth of water

system demand has closely followed the city’s growth, although recent conservation programs

appear to have slightly reduced the overall growth in consumption.

System Information

System information includes infrastructure and operational items.

Water Production Facilities

The Rio Rancho water supply system is complex and continually growing. There are currently 18

wells, of which three (3) are not used because of operational issues. These wells are distributed

over the service area to meet local demands. These wells and their permitted usage are outlined in

Table 2.
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Table 2. Operational Wells and Permit Allocations for Well Groups

Well Number NMOSE #
Permit allocation
acre-feet (other

wells)

1 RG6745 (2,3,4)

2 RG6745-S (1,3,4)

3 RG6745-S2 (1,2,4)

4 RG6745-S3 Total 2400

6 RG6745-S4 (7)

7 RG6745-S6 Total 2200

8 RG6745-S7 2100

9 RG26259 No data

10A RG6745-S16 (21)

11 RG6745-S20 (12,15)

12 RG6745-S21 (11,15)

13 RG6745-S13 (14)

14 RG6745-S22 Total 2700

15 RG6745-S15 Total 5210

16 RG6745-S12 2900

17 RG6745-S14 2400

19 RG6745-S8 3000

21 RG6745-S17 2400

Permit allocations should not significantly affect the end audit result. However, any

complications in recording due to permit organization will be noticed in the production results.

During the site visits, WPRC personnel visited the following production facilities:

1. Production Well 2 (reportedly pumps at 530 gpm, 6-inch meter);

2. Production Well 4 (reportedly pumps 850 gpm, 10-inch meter, flow rate reduced

from 1,400 gpm due to sand on startup);

3. Production Well 3 (reportedly pumps at 620 gpm, 6-inch meter);

4. Production Well 10A (reportedly pumps at 2,850 gpm, 14-inch meter);

5. Production Well 21 (reportedly pumps at 1,950 gpm, 12-inch meter);
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6. Production Well 12 (no pumping information, 12-inch meter)

Wells 1, 11, and 13 are not currently in operation.

There are a combination of deep well submersible and line-shaft turbine pumps used in City

wells. Generally, wells where the pump is set less than 1,000 feet deep are line-shaft, and any

well pumps set at a greater depth are submersible. This will have some effect on system

efficiency but will not significantly affect any audit parameters.

All the production well meters are Krohne ECONO MAG meters and were installed between

1994 and 1996, with the exception of Production Well 10A which utilizes a McCrometer Ultra

Mag meter. Meter totalizers are manually read each day by OMI staff. These meters were tested

against an orifice plate flow meter for the first couple of years after installation (1996 to 1997).

This testing has not continued. The production meters are calibrated electronically on a regular

schedule every six months but are not tested under known flow conditions.

No cavitation or air entrapment has been reported on these wells. However, the wells do seem to

need regular rehabilitation. In 2006, it was reported that four (4) of the currently 16 operational

wells were in need of significant rehabilitation of pumps and/or production pipework. The

average lifespan of submersible pumps is reported to be between four (4) and six (6) years. Line-

shaft turbine pumps have a life expectancy of between seven (7) and 10 years.

There are 21 surface storage tanks with a capacity of 31 MGD currently available within the

system.

Pressure [65psi]

Surface elevation within the City’s service area varies from 5,100 feet above sea level to 6,800

feet. Pressure in the system is varied by approximately 70 pressure-regulating valves (PRVs) in

nine (9) pressure zones. The pressure varies from approximately 45 to 150 psi, with neighborhood

pressures varying from 45 to 120 psi. Generally, however, the operators do not like to have

pressures above 80 psi. Average system pressure is estimated to be 65 psi. (pers. omm.. Paul Romero) The

standard within City ordinance is a range of 50 to 120 psi.
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Miles of Main [400 miles]

The number of miles of main was discussed, and details are part of the additional data needed. An

initial estimate of 400 miles has been used for base calculations of performance indicators. This is

using an estimate of 70 connections per mile.

27,937 connections/ 70 connections per mile =399.1 miles (rounded to 400)

The type of pipe varies depending upon when it was installed. The greatest problem pipes appear

to be the polybutylene service lines and SDR 36 PVC pipes which were installed as water

distribution lines up until the mid 1990s. There is also some asbestos cement and ductile iron pipe

within the system. It was reported (pers omm.. Steve Soto) that the asbestos cement pipe is generally the

best main line pipe of age in the system. The utility also appears to have few issues with copper

services but a significant amount of problems with the polybutylene.

Today PVC is the main pipe material specified for pipes up to 14 inches in diameter. Any pipe

more than 14 inches in diameter is specified as ductile iron. In addition, in 2006, the system

reportedly had 2,500 hydrants and 5,000 water valves.

Number of Service Connections

There were 27,937 connections reported by the Customer Service Department at the beginning of

2007. The breakdown by customer class is shown below. These numbers do not include hydrant

meters which are used by contractors and water haulers. There were estimated to be between 50

and 140 hydrant meters (estimates from billing and water conservation departments respectively)

used in the system within 2006.

Table 3. Number of Meters

Per Customer Class

Customer Class Number of Meters

Residential 26,942

Commercial 836

City 85

Industrial 11

Multi-Family 63

Total 27,937
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Water Sources

The potable water system is supplied 100% by groundwater. Additionally, 274 million gallons of

reuse water was used in 2006 as irrigation water for four (4) customers.

Groundwater

The water production facilities for the City of Rio Rancho pumped from the Middle Rio Grande

aquifer between 500 and 2,000 feet below surface. Figure 1 below shows the reported production

on a monthly basis for each of the operating wells. The graph shows the individual production

meter data broken down monthly and color-coded in blocks of four months. This allows visual

distinction between the highest-use summer months of May through August.
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Figure 1.Monthly production totals for each well, 2006.



Weather Effects in 2006

2006 was a very wet year by New Mexico standards. Figure 2 outlines the monthly rainfall totals

balanced against the averages for the last 30 years. Albuquerque was used as the station of record

for this analysis as it is within reasonable proximity to Rio Rancho (15 miles), and the rainfall

calculations had already been conducted by the National Weather Service, eliminating the need

for further validation. The year 2006 started off with an extreme deficit of precipitation. There

was also very little snowpack or spring rain. This would suggest that usage may have been

unusually high from January through May or June. However, in contrast, July and August rainfall

that year was especially high and almost certainly would have caused a reduced level of usage

compared to other recent years where the rainfall has not been as significant during the highest

demand period.

Because of this, the 2006 data will be somewhat skewed due to the wettest summer on record.

Irrigation usage should be significantly lower than would normally be the case. However, this

will also mean that the real and apparent losses should be more starkly evident, especially if the

meters are under-recording low flows and there is significant leakage.

Figure 2. Rainfall variations for Albuquerque 2006. Source: NWS (accessed 04/19/07 )

http://www.srh.noaa.gov/abq/climate/Monthlyreports/Annual/2006/summary_2006.php

http://www.srh.noaa.gov/abq/climate/Monthlyreports/Annual/2006/summary_2006.php


14 NMOSE - Rio Rancho Water Audit 061507
WPRC 2007 - Final

Reuse

The City does treat and reuse a portion of its effluent. There were four (4) customers in 2006 who

used 274,686,000 gallons of reuse water. The reuse system is completely separate from the

potable water system. It is distributed via purple reuse pipelines and is separately pumped and

metered. This usage is not included in the system input volume calculations because of its

separate nature. This system should be audited on its own at a future date.

System Demand Variations

The peak day usage in 2006 was 19.8 million gallons per day (mgd). This was lower than the

maximum day record, in part because of the high rainfall during the months of July and August.

The winter average is approximately 5 mgd.

Metering Systems

The meter stock includes many different types of meters, including Rockwell, ABB, Precision,

Sensus, and Neptune. The meter replacement program is anticipated to allow changeout of all

meters to the Badger Orion AMR meters within five (5) years. Table 3 outlines the current meter

stock (customer meters) as of January 18, 2007. The total number of meters reportedly in the

system at this time was 27,937.

Table 4. Number of Sizes of Meter by Customer Classification as of 1/18/07

Meter Size
(inches)

Residential Commercial City Industrial Multi Family Total

5
/8 24,148 192 8 27 24,375

3
/4 67 5 2 1 75

1 2,721 225 14 15 2,975

1.5 6 209 15 12 242

2 160 37 2 8 207

3 28 4 3 35

4 11 5 16

6 6 6

10 6 6

Total 26,942 836 85 11 63 27,937

There are 50 cycles and routes for the meter readers. Approximately 350 meters can be read per

day on the older routes where there is one (1) meter per meter box. Approximately 700 meters
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can be read per day in the newer areas where there are two (2) meters per meter box. The readings

are all conducted by City staff.

There is an ongoing rotating meter reading and billing schedule which varies between 28 and 31

days for each billing cycle. Each cycle is billed within two (2) days of the meter readings. For

example, a meter reading billed on January 2 would normally constitute water used between

December 2 and January 1. The billings are actually printed and posted only two days per week.

This means that there are a number of accounts that are billed twice in the same month. This

should be evaluated to make more accurate assessments of the billed metered data as is explained

further in subsequent sections.

There are two separate commercial routes and a specific route for Intel (11 meters).
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Audit Data Discussion

The following discussion is broken down into the standard water audit format to allow ease of

standard analysis in future years. The initial site visit was used to glean a significant amount of

system information for use in the audit. The audit year is 2006. However, previous history is also

important in analyzing the system dynamics.

System Input Volume [3,936 million gallons]

System Input Volume is the total volume of water from all production meters and water imported

from other providers. This is the building block against which to compare all the other data.

Production and consumption variations between 1999 and 2006 are outlined below in Table 5.

This data was provided by the City, with usage and losses calculations calculated by WPRC. It

shows that the number of connections is increasing rapidly, but that the production levels have

been relatively stable and that the reported consumption per connection has even reduced slightly

over this period of record.

Table 5. System Demand and System Losses 1999
through 2006

Year
Usage

(g/conn/d)
Losses

(g/conn/d)
Connections

2006 389 * 27,937

2005 403 30 25,674

2004 438 44 22,921

2003 477 ** 20,670

2002 475 76 20,170

2001 509 80 19,022

2000 514 83 18,215

1999 73.16

* Not yet calculated
** Changeover year, losses not confirmed

It is possible that the reduced usage and loss numbers evident since 2003 are the result of either

poorly performing customer meters (the City is currently undergoing a full-system meter

replacement project) and/or poorly performing production meters. Data from the City of Rio

Rancho since 1998 implies that up to 560 million gallons of water have been lost (in 2002). This

equates to a loss of almost 76 gallons per connection per day (20,170 connections). The drop in
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losses as measured by gallons/connection/day between 2002 and 2004 is suspect. In this case,

both end use (customer) meters and production meters may be the culprit. The reason for this

difference must be determined before full analysis of the data can be completed.

There is a slight variation between the numbers reported by the Customer Service and Production

departments throughout the year. This needs to be addressed in future years to increase the

stability of the audit. For this report, we will use the production figures (i.e., 3,936,699,318

gallons).

The total pumped from each of the wells for the calendar year is outlined below in Table 6.

Table 6. Groundwater Well Production Totals

Well No.
Annual Production

(Gallons)

Summer
Production

(May to Sept)

Other
Information

1 0 Not Used

2 72,680,000 53,660,000

3 122,150,000 85,400,000

4 87,900,000 73,600,000

6 275,800,000 131,900,000

7 200,560,000 116,360,000

8 293,640,000 72,410,000

9 95,641,618 88,878,000

10A 444,687,000 355,942,000

11 Not Used

12 343,314,000 181,113,000

13 Not Used

14 460,740,000 184,390,000

15 39,667,000 14,108,000

16 503,700,000 268,200,000

17 222,900,000 93,700,000

19 516,959,700 284,259,700

21 256,360,000 86,750,000

TOTAL 3,936,699,318 2,090,670,700

The groundwater wells marked in Table 6. as “no information” are wells which had no records as

provided by the City. The storage tanks are all automated, and the level data is on the SCADA
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system. They are set to call for production at set times of the day and for low levels in the

respective tanks.

Effluent is an additional water source. There are currently four (4) customers on this supply (the

golf course, mortuary, and plant numbers 2 and 3). This reuse data is not discussed further in this

report.

Sector Analysis

The sectors are discussed in more detail in the Billed Metered section of this report. The reported

data for each of the sector classifications are outlined in Figure 3. This shows a large increase in

irrigation usage (residential, commercial, and city users) from May through September. The

classification system is the same as outlined in Table 3. However, the city, commercial, and

multi-family classifications are also split into normal and irrigation uses. The red bar signifies the

residential use (including irrigation), which is by far the largest demand driver in the system.

Billed Data by Month 2006
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Figure 3. Monthly variation in billed usage

The winter average to peak increase in the billed data is 3:1 (200 MG per month in winter to more

than 600MG in June). The greatest percentage of this increase is caused by irrigation. This data

shows the significant impact of the wet summer weather on the system The highest billed usage
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was in June, which equates to actual water use in May and June. This was when the drought was

still significant in the area before the major rain event in late June, July, and August (see Figure

2). In a year of normal precipitation, it is likely that the billed amounts for July and August would

be significantly higher.

The approximate variation in usage between the different classifications or sectors is shown in

Table 7. This was calculated during the review of billing data and needs to be studied in greater

detail for improved accuracy. This analysis calculates the percentages from the data provided by

billing, with residential and commercial billing data in error removed from the totals.

Table 7. Usage Per Customer Class

Customer Class Usage (gallons) Percentage

Residential 2,238,644,000 66.2

Commercial 637,168,000 18.8

City 191,202,000 5.7

Industrial 165,505,000 4.9

Hydrant 120,000,000 3.5

Multi-Family 28,359,000 0.8

Total 3,380,878,000 100

Master Meter Error Adjustment [59 MG]

There was no specific discussion regarding production meter accuracy except that the meters

were regularly calibrated and there was little apparent drift. It is currently reported by field

operations that there is little or no error in the production meters. However, due to discrepancies

noted in the data between 2002 and 2006, it is estimated that there will be some production meter

error. The level of this error (if any) is being evaluated by another consultant. In the interim, a

value of 1.5% under-registration will be used as an audit estimate. This is a gross estimate and is

used to indicate that the meters have not been tested fully for several years. (They are regularly

calibrated.) A value of 1.5% is the outer American Water Works Association (AWWA) standard

accuracy boundary for these production meters and is used as a placeholder until more accurate

data is made available. This means that the production of 3,936 million gallons will calculate a

meter error of approximately 59 million gallons (to a water supplied value of 3,996 million

gallons).
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All the production meters are Krohne MAG meters, except for Well 10A which is a McCrometer

ULTRA MAG meter.

Water Imported

There is no water imported to the City.

Water Exported

There is no water exported from the City.



21 NMOSE - Rio Rancho Water Audit 061507
WPRC 2007 - Final

Authorized Consumption

Authorized consumption is any water delivered for consumptive purposes that is authorized or

approved by the water utility.

Billed Metered [3,381MG]

This comprises the bulk of authorized use for the City. The system is reported to be 100%

metered and is currently embarking on a meter changeout program to replace the entire system

over five (5) years with Badger Orion AMR meters. These are currently on a driveby AMR

system. The program began July 1, 2006.

There are a number of different ages of meters currently in the system. There are reportedly a

large number of meters which are more than 20 years old. Assuming a population of

approximately 22,000 in 1985, this would equate to about 7,000 metered connections with three

(3) persons per household connection. The previous program of replacing when the meter failed

and when road replacements were conducted suggests that up to half of these meters (3,500) may

still be in the ground. It is assumed that these are performing poorly, hence there is need for the

proactive replacement program. In our experience, these meters can perform as poorly as 80%

over all the aged meter stock. In addition, many of the commercial meters are old and are known

not to be functioning as accurately as possible. The installation of the AMR meters is continuing.

However, there is so much new development that a significant amount of the AMR meters are

being installed in new subdivisions where they are much easier to install. This means that some of

the oldest meters still have not been replaced with the new AMR systems.

Field testing is currently conducted on up to five (5) sites per month to check residential and

commercial meters for accuracy. These sites are determined by review of the billing system data

on a monthly basis by City staff. An MUN tester is used for residential meters, and a

Controlotron ultrasonic flowmeter is used to test the larger meters.

Due to the overall age of meters in the system in 2006 and the reports (pers comm. Lonnie Burke) that a

number of older meters are significantly under-registering, it is estimated that customer meters

are performing below standard specifications. A value of 3% under-registration is used in this

audit until more accurate information can be developed. This estimate is generated from a

rounding of the following equation:
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(3,500 meters x 80% accuracy) + (27,937 - 3,500 meters x 99.5% accuracy) = 97.06% accuracy

= (3,381MG / 97%) - 3,381MG = 104.5MG estimated meter under-registration

The accuracy of this information should be improved once the meter replacement program data is

ready to be evaluated.

The billed metered data is collected on an approximate monthly cycle. However, review of the

actual billed data shows that there are a large number of double billings (i.e., one customer billed

twice) in certain months who are not billed the next month. This is enabled by the current Rio

Rancho billing system. This issue skewed some of the readings and was investigated after initial

review showed a significant impact on the calculation of losses in the system. In addition, there

are approximately 60 monthly readings from residential and commercial sites which have

volumes recorded above the measurement range of the respective meters. These data have been

removed from the volume calculations. When reviewing the billing information for this audit,

assumptions do need to be made as the full analysis of this data is well beyond the scope of this

project. The following assumptions and observations can be made:

1. Billing records are very difficult to match to the production records on a monthly basis,

even with a time lag estimate.

2. There are approximately 60 monthly readings from residential and commercial meters

that have been incorrectly read and/or recorded. This can be seen by the flow rates being

too high (more than 100 gpm for the whole month) for a 5/8-inch or 1-inch meter. These

data have been removed from the volume calculations.

3. What is recorded in the main spreadsheet does not initially match the downloaded billing

data.

4. After initial review and organization, losses changed from a gain of approximately 100

MG to a loss of approximately 515 MG.

5. In many cases, two cycles occur within one month – i.e., the same meter is billed twice in

one month. (Therefore, it has twice the consumption in one month and no consumption

the next.)

6. There are a number of meters which have only one or two months’ worth of record.

These should be reviewed by Customer Service to determine whether this is legitimate.
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7. There are a number of meters which have abnormally high usage in January. One

example is a residential user consuming 139,000 gallons in January and an average of

8,000 gallons per month thereafter.

Billed Unmetered

There are no billed unmetered accounts reported within the City.

Unbilled Metered

There are no unbilled metered accounts reported within the City.

Unbilled Unmetered [8 MG]

Flushing of the system is conducted by a contractor to the City – Operations Management

International (OMI), a division of CH2M Hill, which cleans approximately 25 miles of mains

each year. This cleans out any pipe encrustation and keeps the fire hydrant infrastructure in good

condition. An estimate of water used for this service is reported by OMI. This data has been

provided for the first quarter of 2006. It is reported that flushing is conducted in the winter

months when manpower is available. (This manpower is used for finding and fixing leaks and

other duties in the other months.) This is estimated by a time x gpm calculation, which is

recorded by OMI. Therefore, as extrapolated from Table 8, the estimated flushing uses are

approximated to be 1,107,192 gallons.

Table 8. Flushing and Hydrant
Testing Unbilled Unmetered Usage

Month Usage
(gallons)

January 155,440

February 420,284

March 531,468

Estimated Total 1,107,932

In addition, the Fire Department’s water use is unmetered. No detailed records of this usage are

on file. However, it was discussed that data may be available on the number and type of callouts,

and this may help improve initial estimations. An initial estimate of Fire Department use is based

on population numbers (approximately 75,000). Karter (2002) calculated that 4.9 fires occurred
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per 1,000 population in communities the size of Rio Rancho. This implies that there would be 367

fires put out within the city in 2006. Using an average of 10 minutes per fire multiplied by 1,600

gpm per instance, this equates to 5.87 MG.

Street-cleaning crews also access water without being billed, and this must be added to this data

value. An estimate of 1,000 gallons per load multiplied by six (6) loads per day for 200 days

calculates to 1.2 MG.

An overall default estimate of 1.25% of total use has been estimated by the IWA as a benchmark

for this area of use. The calculated usage as defined above is less than this default. However, the

estimated data will be used until further data is available.

Balancing Adjustment

This value area is not in the standard AWWA structure but is necessary in the initial stages of this

audit. Otherwise, the estimates could not be properly balanced due to overrecording the billed

metered versus the production figures. It allows the estimates to be used and realistic costs for the

losses to be calculated. It also acknowledges the uncertainty in the figures and the need to

improve the reporting.
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Water Losses

Total water losses in the Rio Rancho system in 2006, according to initial reported data, are

negative (i.e., more was sold than was reportedly produced). Obviously, this is not physically

possible, so a program has been put into place to analyze the reasons for this discrepancy. These

evaluations are shown in later sections. Estimates were also made based on previous data to

create a realistic level of loss for the utility with which to base initial findings while the data

(more than 350,000 readings) for the billed and production sites was assessed. Figure 4 (and table

5) shows this basic analysis to estimate losses at between approximately 300 and 600 million

gallons in 2006. This estimate is determined by the variations in 2000 to 2002 (600 MG)

compared with 2004 and 2005 (300 MG). The 600 MG estimate is made before the major

changes noted in 2003 and is anticipated to be the most accurate. However, in these cases a range

is usually the most effective value.
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Figure 4.Trends of input volume and billed metered data from 2000 to 2006.

The initial data records showed that there was a significant period between June and September

where billings significantly exceeded production as reported (Figure 4). This cannot be explained

by meter reading lag as the numbers are large and the difference is consistent over a number of
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consecutive months. The difference between these two sets of data is shown on a monthly basis in

Figure 5. In comparison Figure 6 outlines the months where initial data shows billed greater than

production.

Rio Rancho 2006
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Figure 5.Monthly production and billed volumes 2006.
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Figure 6. Reported monthly difference between production and billed volumes in

2006. (Red signifies billed volume greater than produced volume.)
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The red data points on Figure 6 are those months when the records show that the amount billed

exceeds the production recorded. If there were one month when this happened, it could be

explained that the time lag between the billing and production cycles could account for a “loss.”

However, the continued loss from June through September suggests a more detailed issue.

Current analysis suggests it may be one or a combination of the following:

1. Production meters were not recording all the flow from the meters on wells used

primarily in these months.

2. Billing system issues may exist where extra billings have been recorded in these months

in comparison to other months.

3. The AMR project began on June 1, 2006. It is possible that this project has caused billing

to double record the data for some of the meters. However, review of 2005 data suggests

that this was also an issue (although not as great) in 2005.

Apparent Losses

Apparent losses are non-leakage losses which occur when water is successfully delivered to the

customer but is not measured or recorded accurately. Apparent losses distort customer

consumption data and cost water utilities revenue when accounts are underbilled. Apparent losses

include:

 Unauthorized consumption

 Customer meter inaccuracy

 Systematic data handling error

Unauthorized Consumption [74MG]

There are reportedly a number of unrecorded, unauthorized users on the system who may use a

significant volume of water from the City system. There is no bypassing of meters recorded.

However, OMI suggested that there were up to 15 so-called straight pipes found each year, where

users had either removed a meter or did not have a meter and so had unmetered access to the

supply.

A number of staff members mentioned theft of service by contractors throughout the City and by

water haulers on the west side of the system. Hydrant locks have been fixed to a number of

hydrants on the west side. In spite of that, it appears that the practice continues. The
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administrative fee for theft of service is $150 per occurrence. However, it does tie up the courts

and so often is not enforced. There were no court violations reportedly enforced during 2006.

Estimates of unauthorized water use range from 75 users per day of between 500 and 5,000

gallons per load (75 users x 1000 galls x 365 days = 27 MG), including water haulers and

contractors. Other estimates suggest 10 to 12 loads per water hauler per day x 5,000 gallons per

load, with up to six (6) water haulers operating constantly during the day (10 loads x 5000 gals x

6 haulers x 365 days = 109.5 MG).

In addition, it was suggested (LB) that some of the hydrant meters are not currently functioning

and must be repaired. Some contractors may be using dummy meters and only fixing the proper

meter when City staff visit the site. It was suggested that all the contractor meters should be

recalled and tested. This is classed below as meter misuse and has been estimated at 5% of the

reported hydrant meter use of 120 MG (reported by billing).

Unauthorized consumption is estimated as follows:

Customers Without Meters = 15 x av. usage (8000 gallons per year) = 0.12 MG

Hydrant Misuse = average of 27 MG and 109 MG – see above = 68 MG

Meter Misuse = 5% not recording of 120 MG reported use = 6 MG

Total = 74.12 million gallons

Customer Metering Inaccuracies [104MG]

All customer meters are read by City staff (not contractors), which allows control of billing data.

Analysis of meter age has not been reported. However, basic estimates may allow better

estimation of metering inaccuracies.

The City does not use compound meters for all of its customers who have significant variations in

their flow profiles. This will almost certainly lead to some inaccuracy, depending on the usage

profile and meter size. Also, Intel meters are generally older units and are reported to be turbine

meters, therefore the readings for the largest user may be low. These are currently being assessed

and evaluated.
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There are a large number of evaporative coolers used in the City, serving as many as 80% of

customers. The low-flow usage of these units may not be easily recorded by some of the meters,

especially older units and those with a diameter of more than 1 inch.

The estimate for customer metering inaccuracies is also discussed in the Billed Metered section

and is generated from a rounding of the following equation:

(3,500 meters x 80% accuracy) + (27,937 -3,500 meters x 99.5% accuracy) = 97.06% accuracy

= (3,381MG / 97%)-3,381MG = 104.5MG estimated meter underregistration

The 3% underregistration is determined by an estimate of the number of meters older than 20

years (3,500) and the assumption that these meters are on average 80% accurate. All the other

meters are averaged to 99.5% accuracy.

Systematic Data Handling Errors [10MG]

There were no major changes in billing software or any route billing holdups reported during

2006. The financial year boundary was not reported to cause any billing system problems. There

do appear to be some discrepancies evident after initial review of data from 2003 onwards which

may continue to have an effect on the billing data, even in 2006. However, this has not yet been

verified

There is no change on the flow data recorded when any financial changes are made to the system.

For example, if a homeowner has a large leak on the customer side, the bill may be reduced, but

the usage will not be changed within the billing system. In 2006, North Hills, one of the older

homeowner’s associations in Rio Rancho, received a water audit. There were a number of issues

which led to high water usage. These problems were not fixed until 2007. North Hills was

reportedly backbilled a significant amount. This volume and financial cost would all be reported

in one month, rather than when the water was actually used.

There were no reported long-term outages due to electrical failure during 2006, which may have

affected the production or billing system.

There are, however, some apparent discrepancies in the billing database. Initial review suggests

that there are significant variations in the number of meters billed in each month. In April, for

example, only 23,000 customers were reported as billed, whereas September reported more than
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30,000 as billed. (These are both 30-day months with the preceding month being 31 days.) The

full description by month is outlined in Figure 6. The classifications in this figure are those

defined in the City’s billing system. The largest class by far is residential, which outweighs the

rest by a significant amount in the number of meters. This data shows the initial numbers

reported. It highlights the fact that in some months, there is double reporting of some users in the

database (i.e., they may be billed on the 1st and 30th of the respective month, then possibly not

billed in the next month).
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Figure 7. Number of customer billings reported per month.

The number of bills sent out in the respective months varies significantly. April, July, and

December are significantly lower than average. May and October are highest.

An estimate of the Systematic Data Handling Error may be small over the year due to the

variations balancing each other out. However, in this case it does appear to be part of the apparent

loss calculation. There is a significant lag in the data and also a number of customers who have

two bills recorded internally in certain months. Because December had a comparatively low

number of billings, it is estimated that the following month (billed as January 2007, but in reality

showing usage from much of December 2006) will have higher volumes recorded. An estimate of
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10 MG will be used as this is approximately the difference seen between December and the

corresponding volume in January 2006. This is an estimate prior to any additional data discovery.

Real Losses

Field Operations reported that there were no significant storage overflows during 2006, therefore

the real losses within this system are almost all due to leakage. A review of the leaks found and

repaired in the system in 2006 was conducted. The monthly totals are shown below in Figure 8.

This shows a significant increase in the summer months, especially in the number of service

connection leaks. There were 646 leaks reported on service lines and 33 main line leaks reported

in 2006. This appears to be consistent when compared to previous years when it was reported that

between 500 and 600 leaks per year were found.

Leak Numbers 2006

0

10

20

30

40

50

60

70

80

90

100

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

Month

N
u

m
b

e
r

o
f

L
e

a
k

s

Service

Main

Figure 8.Leaks repaired per month in 2006

While there is some data on the size and flow of the leak, in our opinion these estimates of flow

are probably low. However, the data as recorded suggests a total flow of 650 gallons per minute

from the service line leaks and approximately than 20,985 gallons per minute from the main line

leaks. It should be realized that service line leaks will on average run for a much longer time than

large main line leaks. In fact, the main lines may often only run for a few hours. In addition, 300

meter leaks per year were reported (estimated at 1 gpm each). If this data is taken as correct, we
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estimate that service line leaks will run on average for 45 days before being detected, found, and

fixed. Our estimate for the main line leaks is six (6) hours. Therefore, an estimate of leakage is as

follows:

Service Lines = 650 gpm x 45 days = 42,120,000 gallons

Meters = 300 gpm x 45 days = 19,440,000 gallons

Mains = 20,985 gpm x 6 hours= 7,554,600 gallons

Estimated total = 69,114,600 gallons

However, because there is no proactive leakage detection on this system, we believe this leakage

value is too low as it only evaluates what is seen at the surface. Because the soils are all sandy

and therefore will easily hide any leakage, we estimate that — in addition to the amount of leaks

found and fixed — with systems of this age where there is no proactive leak detection and soils

are porous, this may only represent 25% of the leaks by volume. Because the majority of the Rio

Rancho system is relatively new, we estimate that the surfacing leaks represent one-third (33%)

of the total leaks in the system. Therefore, a further estimation will give a range of anticipated

leakage values including non-surfacing leaks:

Initial Estimated leakage = 69,114,600 gallons =33% of total

Surfacing and non-surfacing leaks = 207,343,800 gallons

A range of leakage between 69 million and 207 million gallons per year is estimated without

further detailed leak detection analysis. The 207 million gallons will be used for the audit

purposes.
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Costs of Losses

The financial data provided by the City was as follows:

Table 9. Costs to Provide Potable Water Service
City of Rio Rancho, 2006

Account 2006 Revised Budget

Operations Administration $648,575

Environmental Management $367,865

SCADA and Security $242,967

Contractor Operation Admin $11,516

Engineering $1,626,006

Customer Service $1,536,806

Water Production $4,088,143

Transmission and Distribution $1,841,760

Other Operating $13,780,306

TOTAL $23,330,970

Estimate of Marginal cost $468 per MG*

* The Transmission and Distribution cost divided by total gallons pumped

This data, when correlated to the volume of losses in the system, equates to the following lost

revenue at the main retail rate of $2.61 per 1000 gallons:

Customer Meter Inaccuracies 104.5MG x 2.61/1000g = $272,910 per year

Unauthorized Use 74.12MG x 2.61/1000g = $193,453 per year

Data Handling Errors 10MG x 2.61/1000g = $26,100 per year

Total Apparent Losses = $492,463 per year

Total Real Losses = (207MG x .468/1000g = $96,876 per year)

While it is not possible to recoup all this revenue, a good proportion (probably at least 50% in

each area) can be recovered with a reasonable level of effort. In all cases, the programs to reduce

these losses by 50% would at worst be cost neutral over a three-year period.
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Performance Indicators

Historically, the sole performance indicator used in many parts of the world has been the

imprecise unaccounted-for water percentage, which usually took some form of the amount of

water losses over system input volume. A number of flaws existed in this approach, including:

 Practices to define the volume of unaccounted-for water varied widely. Therefore, the

calculation of this percentage has been widely inconsistent, eliminating any meaning for

reliable performance comparisons.

 This indicator is highly sensitive to the level of customer consumption in the water

utility. If consumption increases or decreases noticeably, the percentage can change,

despite the fact that no change in loss levels may have occurred.

 This indicator does not segregate apparent and real losses. Also, it includes no

information on water volumes and costs, the two most important parameters in assessing

water loss.

The IWA/AWWA method includes performance indicators in financial and operational functional

areas of water supply operations. The performance indicators were also established in three levels

of detail, from high level, broad indicators down to very detailed indicators.

The performance indicators for the City are therefore as follows: (It should be noted that until the

details of the billing data and production meter data have been resolved, these will be gross

estimates.)

Real Losses = 20.3 gallons per connection per day

= $96,876 lost per year at marginal cost

Apparent Losses = 18.5 gallons per connection per day

= $492,463 lost per year

Balancing Adjustment*= 20.62 gallons per connection per day

*The balancing adjustment is the difference between the calculations and estimates associated with the authorized uses

and the water losses and the system input volume. Note that in the AWWA software analysis (Appendix A, Figure A1),

this includes the balancing error in the Real Losses section and so the cost of real losses is calculated higher at
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$195,278. However, this balancing adjustment really outlines the uncertainty in the location of the losses and may be

valid as either real or apparent losses. Table 10 outlines the overall data estimated and recorded for this report.

Table 10. Water Audit Balance Data Overview

Amount

Item Gallons %
Water Supplied
1a. Metered production 3,936,699,318
1b. Production meter adjustment 59,050,490
1c. Water imported 0
1d. Water exported 0
1e. System Input Volume 3,995,749,808 100
Authorized Consumption
2a. Billed metered 3,380,878,000 84.5
2b. Billed unmetered 0 0
2c. Unbilled metered 0 0

2di. Flushing and hydrant testing 1,107,932 0.03

2dii. Fire Department 5,870,000 0.14

2diii. Street Cleaning 1,200,000 0.03

2d. Total unbilled unmetered 8,178,000 0.2
Total Authorized Consumption 3,389,056,000 84.7
Water Losses
Apparent Losses

3ai. Customers without meters 120,000 <0.01

3aii. Hydrant misuse 68,000,000 1.7

3aiii. Meter misuse 6,000,000 0.2

3a. Unauthorized consumption 74,120,000 1.9
3b. Customer metering inaccuracies 104,563,000 2.6
3c. Systematic data handling errors 10,000,000 0.2
Total Apparent Losses 188,683,000 4.7
Real Losses
4a. Estimated from leak data 207,343,800 5.2
Balancing Adjustment 210,667,008 5.3

Total non-revenue water 614,871,808 15.4

Performance Indicators
Apparent Losses 18.5 g/conn/d
Real Losses 20.3 g/conn/d
Balancing Adjustment 20.6 g/conn/d

Cost of Losses

Apparent Losses per year $492,463

Real Losses per year $96,876

Balancing Adjustment range $98,592 to $549,840
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Recommendations

Primary Recommendations

1. Speed up the replacement of the oldest meters to reduce the apparent losses due to meter

inaccuracies.

2. Conduct regular testing (at least annually) of production meters, for actual flow in addition to

the current electronic calibration.

3. Conduct a thorough analysis of the billing system. Conduct work to enable valid monthly

reporting and analyze reasons for the large variations in number of billings and volume billed

from month to month. Flag and review commercial and residential readings that show

abnormally high volumes (greater than the accuracy of the meter).

4. Develop and implement a comprehensive, proactive leak detection program to spot and repair

leaks before they reach the surface. Also, use this program to more accurately estimate

overall leakage in the system.

5. Stop theft of service from hydrants by allowing only certain hydrants within the City to be

designated for use by contractors or water haulers. Assess fines to those who violate the law.

Without these measures, theft of service will continue unabated and will cost the average rate

payer a significant extra amount on their bills. Conduct spot checks on problem hydrants. In

addition and very importantly, this will reduce the risk to the City of water supply

contamination. Close control of hydrant use other than for firefighting purposes allows

backflow prevention to be properly enforced.

Additional Recommendations

6. Conduct an annual audit on a calendar-year cycle. Continue with additional effort for the next

three years to fine-tune the audit process and to allow more accurate trending of the

performance indicators. This will enable more accurate targeting of resources once the

estimates are reduced by more study and analysis. Even when these efforts to improve data

are successful the annual audit should still be conducted.

7. The audit data will be skewed by the abnormal weather conditions noted in the summer of

2006. An audit of 2005 or 2007 (when available) should be conducted internally by the utility

as a reference.
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8. Develop a new classification for commercial apartments (more than four units) rather than

including these in the general commercial classification. The number of units should be

added to the criteria recorded in the billing system.

9. Consider using hydrants connected to reuse water for dust control and certain contractor uses.

10. Enforce proper use of contractor hydrant meters and regularly test these meters for accuracy.

Remove and replace any meters that do not meet or exceed AWWA specifications.

11. Record the number and type of unauthorized uses in the system.

12. Access and set up regular training courses on the following:

a. Billing system maintenance and analysis

b. Leak detection and repair equipment and methods

c. Meter testing equipment and practices

d. Automatic Meter Reading equipment, data transfer, and analysis

13. Attempt to reduce all major apparent loss categories by 50% by the end of 2010.

14. Databases provided separately by billing and production do not match exactly on a monthly

basis. Determine the differences for this, and standardize the reporting structure so that the

numbers are consistent for future audits.

15. Conduct a billing analysis on selected accounts with respect to the amount of financial

savings due to the meter replacement program. This will allow a proper cost-benefit analysis

and will allow more accurate estimation of the apparent meter inaccuracy losses for future

audit years.

16. Conduct a separate audit on the reuse system.

17. Conduct a basic sensitivity analysis to determine those areas which will make the most

difference to the performance indicators. Concentrate initial efforts on improving these data.

18. Continue with the AMR installation if meter testing shows that the current meters are

performing poorly. Make sure the oldest or poorest performing meters are replaced first.
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Appendices

A. AWWA Software Worksheet

B. Informational Memos

C. Water Audit Questionnaire Initial Data
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A. AWWA Software Worksheet.

Figure A1. Estimated AWWA Audit Information
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B. Informational Memos

Discussion / Minutes

Water Audit Meetings at the City of Rio Rancho, New Mexico

Thursday, May 3, 2007

Persons present:*

Cheri Vogel, NMOSE (CV)

Elisa Simms, NMOSE (ES)

Marian Wrage, City of Rio Rancho (MW)

Ruben, City of Rio Rancho (R_)

Paul Romero, OMI (PR)

Steve Soto, OMI (SS)

Deanna Darrall, City of Rio Rancho (DD)

Lonnie Burke (LB)

Andrew Chastain-Howley, WPRC (ACH)

*Initials following each name are used in minutes to denote who reported specific data or made

suggestions, or to indicate responsibilities for data collection.

General Discussion of Day’s Meetings

Discussion centered on developing knowledge of the City of Rio Rancho water system with

respect to the audit tasks. Analysis of data was not specifically undertaken during these meetings;

however, data and other items were presented and discussed. This was the first step in the audit

conducted by the consultant. Because there were a significant number of items discussed,

questions and answers have been organized by audit item. A Miscellaneous Section at the end

serves to catch all additional topics.

Any responsibilities are outlined at the end of each section.

A. WATER SUPPLIED
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1. Volume from Own Sources
There are currently 21 well sites, of which two (2) are not operational and four (4) were not

used in 2006. Data has been provided to detail the daily use of these meters. Seven (7) well

sites were visited, and visual observations on these meters and the ancillary pipework was

recorded (well sites 2,3,4, 9, 10A, 21). All the meters except one were Krohne MAG meters

and varied in size from 6 to 14 inches in diameter. The McCrometer MAG meter was at well

site__. These meters were reportedly installed (PR) between 1994 and 1996. They were tested

against an orifice plate for the first four years of production and found to have very small

error. The meters are calibrated electronically every year. No specific flow meter proving has

been conducted for approximately 10 years.

There was brief discussion about insertion and strap-on flow meters to analyze and prove the

flows from the production meters.

The peak day usage in 2006 was 19.8 million gallons per day (mgd). The winter average is

approximately 5 mgd.

The storage tanks are all automated and on the SCADA system. They are set to call for

production at set times of the day and for low levels in any tanks.

Effluent is an additional water source. There are currently four (4) customers on this supply.

These are the golf course, mortuary, and plant numbers 2 and 3.

2. Master Meter Error Adjustment
There was no specific discussion regarding production meter accuracy except that the meters

were regularly calibrated and there was little apparent drift. It is currently reported that there

is little or no error in the production meters.

All the production meters are Krohne MAG meters, except for Well 10A which is a

McCrometer MAG meter.

3. Water Imported

There is no water imported to the city.

4. Water Exported
There is no water exported from the city.
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5. Miscellaneous Information

a. During the day of May 2, 2007, we visited the following production facilities:

1) Production Well 2 (reportedly pumps at 530 gpm, 6-inch meter);

2) Production Well 4 (reportedly pumps 850 gpm, 10-inch meter, flow rate reduced from

1400 gpm due to sand on startup);

3) Production Well 3 (reportedly pumps at 620 gpm);

4) Production Well 10A (reportedly pumps at 2850 gpm, 14-inch meter);

5) Production Well 21 (reportedly pumps at 1950 gpm, 12-inch meter);

b. Reportedly, there will be 36 operational and permitted production sites at full city buildout.

c. Wells 1, 11, and 13 are not currently in operation.

d. All the production well meters are Krohne MAG meters and were installed between 1994

and 1996, with the exception of Production Well 12 which utilizes a McCrometer Mag

meter.

e. The meter totalizers are manually read each day by OMI staff. These meters were tested

against an orifice plate flow meter for the first couple of years after installation (1996 to

1997). This testing has not continued. The production meters are calibrated electronically

but not under known flow conditions.

f. No cavitation has been reported on these wells. However, the wells do seem to need regular

rehabilitation, suggesting that there are other forces at work. In 2006, it was reported that

four (4) of the currently 16 operational wells were in need of significant rehabilitation of

pumps and/or production pipework.

g. There are 21 surface storage tanks with a capacity of 31 MGD of storage currently available

within the system.

B. AUTHORIZED CONSUMPTION
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1. Billed Metered

This is the bulk of authorized use. The system is 100% metered and is currently embarking on

a meter changeout program to replace the entire system over five (5) years with Badger Orion

AMR meters. These are currently on a driveby AMR system. The program began July 1,

2006.

There are a number of different ages of meters currently in the system. There are a large

number of meters which are more than 20 years old. It is assumed that these are performing

poorly, hence the need for the proactive replacement program. Many of the commercial

meters are old and known to be not functioning as accurately as possible.

Field testing is currently conducted on up to five (5) sites per month to check residential and

commercial meters to estimate accuracy. An MUN tester is used for the residential, and a

controlotron ultrasonic flowmeter is used to test the larger meters.

Billing data is analyzed to determine the top ten residential users each month. These users are

contacted for a water audit to determine to reason for the high use and to help educate them

about conservation programs to reduce the usage.

2. Billed Unmetered
There are no billed unmetered accounts reported within the city.

3. Unbilled Metered
There are no unbilled metered accounts reported within the city.

4. Unbilled Unmetered
Flushing of the system is conducted by OMI, which cleans approximately 25 miles of mains

each year. This cleans out any pipe encrustation. An estimate of water used for this service is

reported by production. This data has been provided for 2006. This is estimated by a time x

gpm calculation.

In addition, the Fire Department uses water which is unmetered. No detailed records of this

usage are on file. However, it was discussed that data may be available on the number and

type of callouts which may help in initial estimations.
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C. APPARENT WATER LOSSES

1. Unauthorized Consumption

It was reported that archive SCADA flow data is available in the Rio Rancho archives, if necessary, for

review of 2006.

There is no bypassing of meters recorded. However, production suggested that there were up to 15 “straight

pipes” found each year, where users had either removed a meter or did not have a meter and so had

unmetered access to the supply.

A number of staff members mentioned theft of service by contractors and by water haulers on the west side

of the system. Hydrant locks have been fixed to hydrants on the west side. In spite of that, it appears that

the practice continues.

Estimates of unauthorized water use range from 75 users per day of between 500 and 5000 gallons per load.

This includes water haulers and contractors. Other estimates suggest 10 to 12 loads per water hauler x 5000

gallons per load.

In addition, it was suggested (LB) that some of the hydrant meters were not currently functioning and must

be repaired. Some contractors may be using dummy meters and only fixing the proper meter when city staff

visit the site. It was suggested that all the contractor meters should be recalled and tested.

The administrative fee for theft of service is $150 per occurrence. However, it does tie up the courts and so

is often not enforced. CV suggested to ask how many times this was done in 2006. Balance this against

the amount staff estimate is going on. If there is a significant difference then this can be a

recommendation to reduce losses and increase revenue.

2. Customer Metering Inaccuracies

All customer meters are read by city staff (not contractors). Analysis of meter age may allow better

estimation of metering inaccuracies (see additional data).

The city does not use compound meters for any of its customers. This will almost certainly lead to some

inaccuracy depending on the usage profile and meter size. CV suggested that the city do use compound

meters – confirm this with MW, get numbers.
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Also, the Intel meters are generally older units and are reported to be turbine meters, therefore the readings

for the largest user may be low. These are currently being assessed and evaluated (LB).

There are a large number of evaporative coolers used in the city serving possibly as many as 80% of

customers. There was discussion surrounding the low-flow usage of these units and how this may

affect the metered data.

One (1) to four (4) individual user water audits are conducted on average per week. These are targeted to

high users and specific problems noted by city staff.

In 2006, North Hills received a water audit. There were a number of issues which led to high water usage.

These problems were not fixed until 2007. North Hills was reportedly backbilled a significant amount.

3. Systematic Data Handling Errors

There is no change on the flow data recorded when any financial changes are made to the system. For

example, if a homeowner has a large leak on the customer side, the bill may be reduced, but the usage will

not be changed within the billing system.

There were no major changes in billing software or of route billing holdups reported during 2006. The

financial year boundary was not reported to cause any billing system problems.

There were no reported long-term outages due to electrical failure during 2006, which may have affected

the production or billing system.

D. REAL WATER LOSSES

Leaks in the system are recorded, and an estimate of the leak rate and time leaking is recorded. These data

have been provided for 2006.

The city currently uses basic geophones purchased from Pollard Water to pinpoint leaks. No correlators or

other acoustic tools are used. Surveys are conducted during normal working hours.

The protocol for find and fixing a leak is as follows: The Customer Service Department receives a call.

This is passed on to the leak repair crews, and the line locators are called. Location usual takes

approximately 6 hours. Once this is completed, the leak is repaired. The length between callout and repair

varies. The range appears to be 1 to 7 days, depending upon the amount of leaks ongoing within the system.
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The most active leak period is the summer. The most active rehabilitation period is in the winter. The

number of leaks found has reportedly dropped slightly in the last few years; however, the numbers are

around 500 to 600 leaks per year (SS).

There are reportedly approximately 300 meter leaks per year. Data on service lines and main line leaks has

been provided for 2006.

All the surface soils in the area are sandy. There are a number of reports of service connection leaks that

were only noticed after a high water bill was recorded. This suggests that there is significant risk of

unreported system leaks.

The greatest material problems appear to be with the polybutylene service lines. These generally fail

catastrophically (at least when leaks are found). It was estimated (SS) that more than 50% of services in the

city are constructed from this material. All these services (those leaking) are being changed to copper

services which have a much lower incidence of failure in the city. At least 100 of these service lines are

meant to be removed each year.

The other main problem is pipe age. SDR 26 sewer grade pipe was used for many years (up to 1995) and is

not designed for potable pressurized systems. This is considered to be higher-risk pipe. It was reported that

up to 50% of the mains in the ground may be made of this pipe (SS).

Customer leaks are dealt with initially by a doorhanger to notify the customer that there is high water

usage. However, it is often only when the bill arrives that anything is done. Therefore, it is often a month or

more before the leak is fixed.

Currently, there is no formal leak detection training given to the crews or leak detection staff.

E. SYSTEM INFORMATION

1. Pressure.
Pressure in the system varies by approximately 70 PRVs in nine (9) pressure zones. The

pressure varies from approximately 45 psi to 150 psi, with neighborhood pressures varying

from 45 to 120 psi. Generally, however, the operators do not like to have pressures above 80

psi. The average system pressure is estimated to be 65 psi (PR). The standards within city

ordinance is a range of 50 to 120 psi.
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2. Miles of Main
The number of miles of main was discussed, and details are part of the additional data

needed. The type of pipe varies depending upon the age it was installed. The greatest

problem pipes appear to be the polybutylene service lines and the SDR 36 PVC pipes which

were installed as water distribution lines up until the mid 1990s. There is also some asbestos

cement and ductile iron pipe within the system. It was reported (SS) that the AC is generally

the best main line pipe of age in the system. The utility also appears to have little issue with

copper services but a significant amount of problems with the polybutylene.

Today PVC is the main material specified for pipes up to 14 inches in diameter. Any pipe

more than 14 inches in diameter is specified as ductile iron.

In 2006, the system reportedly had 2,500 hydrants and 5,000 water valves.

3. Number of Service Connections
There were 27,937 connections reported at the end of 2006 (DD,MW).

F. FINANCIAL INFORMATION

1. Total Annual Cost of Operating Water System
Information to be arranged at a later date.

2. Customer Retail Unit Cost
The customer retail rates were provided.

3. Variable Production Cost
Information to be arranged at a later date.
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OTHER BILLING/CUSTOMER-SERVICE RELATED INFORMATION

1. Billing reportedly had significantly lower revenue than expected in July and August 2006, due
to the heavy rains during that time of year.

2. Approximately 3,000 new meters were added to the system in 2006. This included
approximately 1,200 new installs and 2,100 changeouts of old meters. The intention was to
change out the oldest meters first, although some new subdivisions have had the AMR
meters installed due to the ease of siting in these locations. Approximately 75% of the
meters are still manually read.

3. The city uses a winter quarter average system to determine sewer flow for each residential
customer. This stops on March 1st each year. There is reportedly a marked increase in water
use after this date.

4. The meter stock includes many different types of meters including Rockwell, ABB, Precison,
Sensus, and Neptune. The meter replacement program is anticipated to allow changeout of
all meters to the Badger Orion AMR meters within five (5) years.

5. A pilot study with 682 AMR meters was successful and led to the proposal to replace all the
old meters with these type of units.

6. All the meters (production and retail) measure in gallons. There are no cubic feet measures
in the system.

7. The AMR meters are set to record hourly and store up to 2 ¾ years of data at this rate. The
drive-by picks up the current totalizer meter reading.

8. There are 50 cycles and routes for the meter readers. Approximately 350 meters can be read
per day on the older routes where there is one (1) meter per meter box. Approximately 700
meters can be read per day in the newer areas where there are two (2) meters per meter box.
The readings are all conducted by city staff.

9. There is an ongoing rotating meter reading and billing schedule which varies between 29 and
31 days for each billing cycle. Each cycle is billed within two (2) days of the meter readings
being completed. For example, a meter reading billed on January 2 would normally
constitute water used between December 2 and January 1. The billings are actually printed
and posted only two days per week.

10. There are two separate commercial routes and a specific route for Intel (11 meters).

11. The HTE billing system flags exceptions and automatically produces a work order to deal with the
exception. CV suggested that the zero usage values are only flagged after 3 consecutive
months of zero reads. Confirm this with MW. Also, get a list of what the possible exceptions
are.

12. There are reported to be between 0 and 6 re-reads per month.
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13. A billing specialist will review the exceptions and record the reasons for any problems within
the database.

14. The residential new customer class is only operational on a new account which does not
have a calculated winter quarter average for sewer flow. In this case, the customer pays either
the “average” winter quarter average or potable water consumption, whichever is less.

15. The commercial new customer class has the same reasoning. The consumption is, however,
based on 60% of potable water consumption.

16. The city anticipates that there are not many misclassified users (DD). However, a program
within HTE needs to be run for each reclassification, so there is a risk that this could
become an issue.

17. The protocol for setting up a new account is as follows: The address is classified, a meter is
assigned, then the customer classification is assigned. When there is a change of ownership
or a new owner, this always defaults back to a new classification and needs re-entering.

18. Multifamily classification is defined as more than one (1) but less than four (4) units. Apartment
blocks with four or more units are classified as commercial. As a recommendation – all
apartments with > 4 units should have their own classification to allow better water
conservation analysis in the future.

19. 144 contract meters are reportedly (MW) in service. The HTE system does not deal with
these meters easily, and the data has to be manually entered. In many instances in 2006,
contractor meters were not reported on a monthly basis. Therefore, there is significant
skewing of the contractor usage numbers depending upon when the usage was reported.
These meters are meant to be reported between the 1st and 10th of each month and billed on
the 15th.

20. Schools and the city are the largest users outside of Intel. Schools are in the commercial
classification. City users are billed together and paid by 1 account and in a separate
classification.

21. Intel is the only Industrial classification customer.

ADDITIONAL WATER SYSTEM INFORMATION

1. Contractors are not trained on how to use the fire hydrants. There was significant discussion
about designating only a few specific hydrants for contractor use.

2. There are issues with arsenic in a number of groundwater wells. (Wells 9 and 13 are not
currently used due to arsenic issues.) Therefore the cost associated with treatment for future
years probably needs to be incorporated into the marginal cost calculation. Wells 6, 7, 10A,
21, and 22 will be dedicated to treatment and storage facilities in the near future.
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3. Total dissolved solids is also an issue for some wells – especially wells 10A, 12 and 22 where
the quality ranges from 800 to 1500 mg/l.

4. The system has a number of wells which feed into storage tanks and are either boosted or
gravity fed from these tanks. In addition, there are a number of wells which pump directly
into the distribution system.

5. There are no meters on the storage tanks.
6. The city’s population is currently approximately 70,000. This is reportedly between 16% and

20% of total buildout.
7. The line shaft pumps are reported to be more efficient than the submersible pumps. The line

shafts are in wells and set from 600 to 1,000 feet below surface. The submersible pumps are
set in any well that needs more than 1,000 feet to the pump. An estimate of the lifespan of a
well pump is as follows: submersible 4 to 6 years; line shaft 7 to 10 years.

8. All the well pumps are oil cooled except for Well 12, which is water cooled.
9. The city has water restrictions during the summer between April 1 and September 30. This is

a time-of-day restriction with no lawn watering allowed between 10 a.m. and 6 p.m.
10. The elevation changes in the city are between 5,100 feet above sea level to 6,800 feet above

sea level.
11. The city has a current goal of reducing water use per customer by 10% over the next 10

years. The base unit calculation is number of service connections/water produced.
12. There is reportedly little corrosion in the wells because of induced-current corrosion

protection.
13. The top 10 residential users are determined every month, and these users are contacted by

the Rio Rancho Environmental Department. An audit is conducted with these users to try to
determine the reason for the high water use and to decrease the usage.

14. There is currently no code on landscape to promote reduced grass area, drought-tolerant
plants, etc.

15. Ruben conducts the enforcement of the 10-to-6 watering restrictions. Any violators are
given a warning and offered a free water audit. Almost all the customers agree to this water
audit.

16. The city meets annually with landscape contractors to update them with conservation
practices. There are 15 contractors and 2 main contractors working in the city. Hilltop
conducts most of the landscape work for the homeowners associations.

17. The city also pays to check interior plumbing for customers showing high monthly usage.
Showerheads and faucet aerators are changed out at this time with low-flow fixtures. The
resident is given a report on the problems and ways to conserve water.

18. The meter testing is conducted using a Controlotron ultrasonic flow meter for larger meters
and an MUN meter for residential.

19. In some cases, codes are not enforced. This needs to be further evaluated.
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INITIAL REQUEST FOR ADDITIONAL DATA

1. Trend data on leaks reported and fixed for years previous to 2006 (SS).
2. Total miles of mains in the system (SS).
3. Data on total number of blank readings on a monthly basis from the HTE billing system

(DD).
4. Total number of exceptions on a monthly basis from the HTE billing system (DD).
5. Estimate of number of meters older than 20 years of age in the system in 2006 (DD).
6. Total water system (not sewer) cost on an annual basis (preferably 2006), including all admin

and departmental costs (MW).
7. ACH to provide production with information on leak detection equipment including

correlators and training.
8. ACH to provide information about insertion probes for testing production flows.
9. ACH to provide information on meter testing equipment as the current equipment is

relatively old. In addition, look at training on meter testing and especially meter sizing.
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C. Water Audit Questionnaire

OSE Water Audit Questionnaire #1

Person completing questionnaire:

Name: Marian Wrage

Water Supply System: City of Rio Rancho

Address: 3900 Southern Blvd

Rio Rancho, NM 87124

Phone: 505-896-8737

E-mail: 505-891-5210

Sources of Water

1. Define the City’s water sources:
a. Wells (number of wells, OSE permit numbers, and source)
b. Surface water (name of waterbody) None
c. Imported water (from where) None
d. Other sources (describe) None

2. Describe the type, size, and age of meters on each source.

3. How are meter readings taken? (e.g., by staff, remote receiver, estimates [based
on what?])

4. Please describe testing procedures for source water meters. Include how often
meters are tested and what methodology is used.

5. If available, please describe (or provide pictures of) the meter installation at each
site.

Exported Water and Reuse Water

6. Is any water exported/sold to other systems? Yes X No
a. If so, to which system(s)? None
b. What is the typical amount per year? N/A

7. Does your system reuse any water? X Yes No
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a. If so, how much is reused and for what purpose? 274,686,000 gallons to
the golf course and the cemetary

b. How is the reused water metered? Through meters what type of meters?,
just 2?

c. Does the reuse water go back through the drinking water treatment
process? Yes

X No

Consumption Meters and Sectors

8. Please list the sectors or billing codes that are used to distinguish end user types
(i.e. residential, small commercial, C2, etc). Please include a definition of each
code and what types of end users it represents.

Billing Codes – Table 1

Sector Definition
Types of

Connections

CC City of Rio Rancho City owned

CM Commercial Any business

CN
Commercial – New

(no prior winter quarter
average)

Any business

E1 Effluent Water (Golf Course)

E2 Effluent Water (Mortuary)

ER Emergency Resale Water

FH Fire Hydrant

IN Industrial Industrial

MF Multi-Family Comm. – New 5 or more units

MC Multi-Family Commercial 5 or more units

MN
Multi-Family Res. – New

(no prior winter quarter
average)

4 or less units

MR Multi-Family Residential 4 or less units

PA Public Authority

PN
Public Authority – New

(no prior winter quarter
average)

RN
Single Family Res. – New

(no prior winter quarter
average)

Single houses
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Sector Definition
Types of

Connections

RS Single Family Residential Single houses

9. Provide the number and size of service connections for each sector defined above.
Include multiple entries for the various sizes for each sector, to account for the
number of connections of each size. Provide brand name and meter type where
available.

Service Connections by Meter Size and Number – Table 2

Service Connections

Sector Number
Size

(inches)
Brand
Name

Type/Model
Number

10. Are multi-family and single family residential demands distinguishable? x Yes No
a. If so, how are they distinguishable (billing code, account number,

connection fee)? Billing codes and also account numbers will be different
example of account number?

11. For multi-family housing, are there separate meters for each unit? Yes X
No Some

a. If some, what percentage has separate meters for each unit?

b. If available, please provide a database or listing on the number of units per
multi-family connection. Average = 4-plexes

12. Are there any large industrial users that use non-standard metering methods?
Yes X No

a. If so, how are they metered?

13. Are there meters assigned for contractor use? X Yes No
a. If so, which customer classification are these billed to? FH – Fire hydrant

meters
b. If not, how is this amount estimated? N/A
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14. Describe the utility’s meter accuracy testing or replacement programs (when and
why), including the frequency that meters are replaced. Five year plan to replace
all meters with Automated Meter Reading (AMR) meters starting 4/06

15. Describe the methods for how individual meters are calibrated or repaired. Tests
using 10 – 100 what flow rates? gallons. We are currently replacing meters, not
repairing them.

a. If records are kept, please provide. We have records since 4/06 when the
replacement program started.

Billing Data

16. How are data collected in the field and transferred to a billing database (e.g.,
estimates when readings are zero, calculations based on reading data, some other
method)? Actual reads entered in hand held computer or AMRs

17. What is the length of each billing cycle (e.g., one month, 28 days, other)? 30 day
average

a. Do billing cycles vary? If so how? Slightly due to read schedules.

18. What software package is used for the water demand and billing databases? HTE

19. List all available fields in these databases by title and/or content, including any
calculation fields. (e.g. Account number, Billing Code, Billing Cycle, Meter Size,
etc)

20. Does the system serve customers outside the city limits? x Yes
No
a) If so, please list the number of connections. Very small percent, actual

number is unknown
b) Are these connections included in the Consumption Meters and Sectors

information already provided? X Yes
c) Will these connections be included in the billing database when it is provided?

X Yes No
d) If so how are they marked/coded separately in the billing database? Not

specified
e) If not, please provide database of use outside the City limits. N/A

21. Is the billing system automated? X Yes No
a) If so, does it have a mechanism for identifying anomalies in customer use

data? X Yes No
b) What anomalies does it look for? High and low usage
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c) Is the customer informed of this anomaly? Yes No
Depends on case by case basis

d) Does the City staff follow up on the anomaly? Yes, we issue rereads, meter
tests, etc.

Unbilled – Unmetered

22. Is there any meter use that is not billed? Yes X No
a) If yes, please list the connections by sector (or attach database).

Metered/Unbilled Connections – Table 3

Description of Use or Account
Number Sector

Annual Use

(if avavlable)

b) Are these connections included in the Consumption Meters and Sectors
information already provided? Yes

c) Are these connections included in the billing database? Yes X No
d) If yes, how are they marked/coded separately in the billing database?

23. Are there any unmetered connections? (parks, city golf courses, airport, medians,
cemeteries, etc.)

Yes No
a) If yes, list what is not metered. Include an estimate of the use if available (or

attach database).

Unmetered Connections – Table 4

Description of use Estimated annual use

Private or
Public

Location

Billed or
Unbilled

b) How are the above estimates calculated?



58 NMOSE - Rio Rancho Water Audit 061507
WPRC 2007 - Final

24. Does the utility keep a record of illegal connections or customers without an
account? Yes X No
a) If yes, please include database as an attachment.
b) If no, how is this amount estimated? Compare water production to water sold

25. Is system flushing (for water quality and fire flow testing purposes) metered? X
Yes No
a) If yes, please include database as an attachment. Not available – included in

water loss report
b) If no, how is this amount estimated?

Real Loss

26. Is there a leak detection program, project, and/or report? X Yes No
a) If so, please describe. Spreadsheet of repaired leaks. New AMRs have leak

detection code built in
b) If procedures are kept, please attach.
c) If database is available, please attach.

27. Quantify any known water loss (e.g., due to leakage on mains, main breaks,
leakage or overflow at storage sites, leakage on service connections, customer
metering inaccuracies). Leaks, main breaks, leaks at service connections
a) If database is kept, please attach. Reported in water loss data

28. How many pressure zones are there in the water system? 9
a) How are the pressures controlled between zones? Tanks and PRVs
b) What are the ranges of pressures in each zone? 40 to 45 pounds difference in

each zone. For instance, if zone one is 40 PSI, crossing into the next zone
would increase the pressure by 40 to 45 pounds making zone two 90 PSI.

c) Is low water pressure a problem anywhere in the system? X Yes
No

d) If yes, please describe. Areas close to the tanks but not tied into the tanks’
upper zone

Financial Information

29. What is the total annual cost of operations, maintenance, and any annually
incurred costs for long-term upkeep of the drinking water supply system? Do not
include wastewater, biosolids or anything outside of drinking water supply.
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Please include: salaries and benefits, materials, equipment, insurances, repayment
of capital bonds, fees, administrative costs, etc.

Annual Operating Costs – Table 5

Description of Cost Annual Amount

30. What is the variable production cost (the cost to produce and supply the next unit
of water)? This will include the cost of treatment, all power used for pumping
and the unit cost of bulk water if imported.

Annual Variable Cost – Table 6

(For more information on how question 29-30 are calculated, please go to the
AWWA WLCC Water Audit software found on
www.awwa.org/waterwiser/waterloss.)

31. Please attach a copy of your rate structure. Include residential, commercial and
all special classes. If not already provided (Question7), please include number of
accounts attached to each rate structure.

Wastewater

Description of Cost Annual Amount

http://www.awwa.org/waterwiser/waterloss
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32. Provide the number of residential sewer accounts.

33. Does the wastewater treatment plant only treat wastewater from service area
accounts?

Yes No

a) If wastewater from outside the service area is treated, specify the amount and
source of water.

34. Provide the amount of wastewater discharged from the wastewater treatment plant
by month for the calendar year January 1 to December 31, 2005 (complete the
following table or attach your own).

Wastewater – Table 7

Wastewater Discharge (gal/mo or specify: )

Jan Feb Mar Apr May Jun

Jul Aug Sep Oct Nov Dec

The second questionnaire will address obtaining the appropriate information for the
City’s billing database.

Please contact Cheri Vogel, 505-827-4272 or cheri.vogel@state.nm.us if you have any
question about completing this questionnaire.

mailto:cheri.vogel@state.nm.us

