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1.0 Introduction

The South Florida Water Management District (SFWMD or District) requires the MiarDiade Water
and Sewer Department Department) to prepare an Annual Water Loss Reduction Plan
Implementation Report (Report) of its 20-year Water LossReduction Planimplementation Program
(Plan), per Special Permit CondtiorNo. 20 of the MiamiDade County Water Us®ermit (WUP) No.
13-00017-W modified on September 212015. The Department retained Black & Veatch @p. (Black
& Veatch) to prepare thecalendar year2015 (2015) Report and provide assistance withthe Plan
implementation.

The$ A B A O O ivdtdr §<ietn consists of three regional water treatment plantgHialeah, John E.
Preston and Alexander Orr) the Soth Dade Water System (a series of wellfields anfive small
treatment facilities), treated water storage and pumping facilities and approximately 7,70@ 8,000
miles of water transmission and distribution pipelines. The regional facilities have a combideated
treatment capacity of 473MGD. The Hialeah and Preston plants serve the north part of the system,
the Alex Orr plant serves the central part of the system arttie South Dade Water Systerserves the
southernmost part of the County. The South Dade W& System has a permitted apacity of 12MGD
collectively and consists of 12vells situated in the following wellfields: Leisure City four wells),
Everglades (threewells), Elevated Tank (twowells), Newton (two wells) and Naranja pnewell).

Distributio n of finished water throughout the service area is accomplished with the use of seven
remote finished water storage and pumping facilities as well as storage and pumping stations located
at the water treatment facilities. The water system served77,399 adive retail customersand 15
wholesale customesin a srvice area of approximately 435quare miles

The overall annual average daily flow of the entire system is approximateB12 MGD. Raw water
supply for the three regional treatment plants is curently drawn from 83 Biscayne guifer wells
located in the major wellfields (Miami Springs, Northwest, West, Southwest, and Snapper Creek) and
several wells onsite at the three treatment plants. The South Dade Wateysgm is served by 12
Biscayne auifer wells located at the five smaller wellfields mentioned above.

The new Hialeah Reverse Osmosigater treatment plant is owned jointly by the City of Hialeah and
the Department The RO planthasan initial treatment capacity of L0MGD and it is designed to have
amaximum capacity of 17.5MGD. The raw water source for this plant isthe brackish UpperFloridan
aquifer. Theplant commenced servican November 2014

The proposed South Miami Heightsvater treatment plant will replace three of the small treatment
plants of the South Dade Water System. This plant will be a 20GD membrane softening andceverse
osmosisplant and will have the capacity to treat water from both the Biscayne arfloridan aquifers.
This plant is scheduled tdegin service in 2018.

1.1 Background ad Scope of Work

The Departments Plan was based on an evaluatiosf water supply and demand forfiscal year (FY)
2005. On Novembenl5,2007, the SFWMD approved and issued the Department MUP Nol13-
00017-W.
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In December 2009, the Department submitte@n application for a permit modification pertaining to
the Departments alternative water supply plan. The modifications were requested as a result of
lower demands and population projections.In November 2010, the SFWMD issuedravised permit
expiring in 2035.

In May 2011, the Department submitted a second application foanother permit modification

pertaining to the Department® alternative water supply plan. Themodifications were requested
basedon reduced water use due to slowed population growth, water loss reduction the successful
implementation of the Departments Water Conservation Plarand the adoption of apermanent
county wide two daya weeklandscapeirrigation restriction ordinance. The County® current finished
water demandis approximately 32 million gallons per day (MGD)lower than what was anticipated
when the first 20-year water use permit application was submitted in 2007. Thisdemandreduction

has eliminated theanticipated supply shortage which washe basis for an ambitious scheduleof
several costlynear-term alternative water supply projects.

On July 16, 2012, the SFWMD issued a revisedrmit which expires on December 16, 2030and
another revised permit expiring February 9, 2035.The permit was modifiedagainon September 21,
2015. A copy of the Water Use Letter Modification is included in Appendix I.

The Planincludes real and apparent water loss mitigation approaches over the next 20 years with
corresponding monetary savingsand implementation schedule recommendationsThe schedles of
the real and apparent water loss reduction activities are presented in AppendiX as Exhibits 17A
and 17B of the revised WUP. The tables also provide the anticipated annual water savings @alated
annual value of water savings for the water losseduction activities. Special PermitCondition No.20

of the revised WUP specifically applies to implementation of the approved Water Loss Reduction
Plan. Key requirements ofhe Condition are as follows

Quarterly determination of distribution system losses

Annual reporting of distribution system losses orApril 30 of each year for the previous calendar
year

Determination of losses in each water treatment plant (WTP)
Water audits in accordance with IWA/JAWWA standard methdologies

Planned annual reporting of water loss reduction activities and expenditures, along with
associated water savings for the subsequent calendar year

Annual reporting of water loss reduction trends and changes from the previous year

2.0 2015 Water Auditand Water Loss Overview

Reducingreal and apparent lossess important to the Department. $ecifically this includesleakage
of mains and service linesthe accuracy of meters and the interactions of the customer billing system.
The Departmentis continuously implementing improvements to enhance revenue andncrease
efficiency.As an examplen 2015, there were 3,041 water leaks reportedwith 1,491 leaksthe result

of the pro-active leak detectionprogram. Thisis an increase of 29 leaks above what wasreported

in 2014 (1,241 leaks).
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2.1 Water Loss Control Improvements in the Audit Year

2.1.1 Validation of Results

The Departmenthas increasedand improved its efforts over the past calendar year to understand

and audit all variables within the AWWA standard wateraudit. In order to make informed decisions

increased meter testing (including change-outs and repairs of several large metenshas improved

the validation grade. As a result, he estimated validatian utilizing the AWWA grading hadncreased

from 75 (out of 100) in 2014 to 77 in 2015 because of a betteunderstandingofthe $ ADAOOI AT 08 O
water system The increase in validationwas because of the focus owater exported and billed

metered components. For water exported, the meters were evaluatedrepaired or changed out

during 2015; AMRwas installed on all export and large customer metersand testing increased for

both export and retail customer components. In addition, the Department conducted AMR/AMI

feasibility studiesin 2014 and 2015.

2.1.2 LeakageReducton

7EOE OEA ¢ Addthediockd dbdedkage reductionthe entire distribution system is
surveyed on an annual basis. Theystemwide survey takesapproximately 10 months to complete
plus an additional 2 months for equipment maintenance The progam has aneffective in-house
equipment maintenance program that prevents downtime common with other programs.
Departmert staff estimatesthat they have saved approximately $illion over the past 5 yearsdue

to the A O A abdit@to repair and maintain the leak detection equipment.The program isrelatively
unique in that they complete 100% of surveyingwith leak sound loggersutilizing A liftGand shifto
technique. In addition, the Department completeda pilot program in 2014 that evaluated the
effectiveness of fixed network leak logger systems. Due to the success of the program, the
Department now has two areas where permanently installed loggers are monitored on a fixed
network. The areas selected for permanent installation are downtowsince conducting standard
survey techniquesin these areasare dangerous due to heavy traffic. The fixed network enables the
program to complete a survey of the selected areas on a daily basinéeded

The increase 0f250 detected leaksA AT OA OEA b OA ED,2800s dueltd redhiding b O A
distance between loggers in selected areas. To determine the spacing, the leak detection crew tested

the loggers against a point to point survey with an Aguascop&he pilot revealed that by reducing

the logger spacing ftf I pnnmnd O pnméd ET OA1I AAOGAA AOAAOh OEA
coverage. While this method will not identify all metercoupling leaks (especially on poly service

lines), it has increased theumber of leaksdetected. While this has proved siccessful detecting more

of the small, drip dry leaksat metersit may not beeconomically feasible.

The leak detectionfield staff consists ofa total of sevenpersonnel: four survey technicians,four
pinpointing technicians, one person that analyzes alleak logger soundone person that selects the
logger locations and one person who manages the data. Thease also managerial and
administrative personnelwho are involved in the operation, but are notncluded in these numbers.

The Department is now evluating the effectiveness of a mobil&SMSnetwork as another way to
survey with loggers(See Appendix | for leak program details and recommendations}his is similar
to the fixed network, but has more mobility as it is connected ta wireless network rather than a
specific dedicated collector This method does not require line of sitéo gather reads
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2.1.3 District Metering

District metering refers to recording all flows into a discrete area of the distribution system. Data
regarding inflows into the discrete aea provide the basis ofaissessingevels of water loss, as well as
aiding in quantifying actual reductions in the levels of water losses achieved by various activities.
Real loss is usually assessed based on the minimum flow rate in a given area. Theriwlimn Night
Flow usually occurs between 2:00 AM and 4:00 AM each morning, and is one of the most meaningful
pieces of data for measuring leakage. However, in the Departmerdse, there will be sectors within
the distribution system where the minimum flow rate does not occur during this periodfFor example,
those areas with newer homes which have automatic sprinklesystemscan change the water use
characteristics considerably. Automatic sprinklers are often set between:@0 AM and 400 AM. In
these cases, itis more difficult to determine the minimum flow unless artificial methods are
incorporated such as restricting outdoor water use to specific days of the week. During the lowest
use period, the pressure is higher, authorized consumption is at a minimum, attierefore, leakage
is at its maximum percentage of the total flow. If therare daysof the week where no irrigation is
allowed, then itd @ssible to continue with this practice during the rest of the year.

2.1.4 Meter Testing and Replacement

The meter testing program continued in 2015 which includes analysis of both residential and
commercialmeters. |t is the goal of the Departmenttotestalh 6 AT Ameltes h@dadnual basis.
In general,wholesale metersc 6 AT A ard tds@thi€e per year. High use meters are tested
multiple times per year if cost justified. Problematic meters are being defined and repaired or
replaced. This, combined with the continuing production meter testing allows the Department to
more accurately allocate the losses shn on the audit. The apparent loss per sevice connection per
day reducedfrom 22.01gpdin 2014 to 20.47gpdin 2015.

2.2 Estimated Water Savings

The WUP requires continually improving water loss control over the life of the permit The 2015
audit analysisshows that apparent losses have reducedlightly. The data continues to improve, but
the level of savingsstill needs to be trended over time to proveéhey are consistent andncreasingthe
system® efficiency.As understanding ofreal and apparentlosses improve, these audit valueswill
continue to changeand the recommendations for reduction in water loss and the associated water
savings will become more evident

2.3 AWWAWater Balance Analysis Overview

The water balance waglevelopedusing the AWWAWater Audit Software and analysis of existing
data provided by the Department. The&comparisonof data from2011 through 2015is shownin Table
2-1. It should be noted that there are areas where data validation needs to be improvedverify the
input values andperformance indicators (PIs).

Table2-1 Standard AWWA Water Balance Analysis
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Total NRW (% by volume) % 30.% 27.9% 26.7% 29.1% 30.6%
Apparent Loss Gallons/conn/day 44 22 22 22 20
Real Loss Gallons/conn/day 126 120 113 127 134
AWWA grading (1-100) 73 78 77 75 77

Figure 2-1 shows a screenshot of the completed AWWA Free Water Audit Softwarer 2015. All
data for Figure2-1 were developed from the information providedby the Departmentincluding flow
and billing records analyzed for 205. The detailed reporting worksheets (including key Pls
comparisons)for the audit arefound in AppendixB.
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WAS v5.0
AmericanWater Works Ass cciation.
© 2014, AllRights Reserved.

Reporting Worksheet =t

AVWWA Free Water Audit Software:

= \Water Audit Report for: [Niami Dade WA SD
Reporting Year:| 2015 12045 - 1212045

Please enterdatain the white cells below Where availa ble, m etered values should be used, ifmele red values are unava lable pleas e estimate a value. Indicate your confidence inthe
accuracy o fthe inputdata by grading ea ch component(n/a or 1-10) using the drop-down list io the left ofthe inputcell. H over the mouse overthe cellio obtain a description ofthe grades

All volumes fo be entered as: MILLION GALLONS (US) PER YEAR

To select the correct data grading for each input, determine the highest grade
where the utility meets or exceeds a8l criteria for that grade and all grades below

Master Meter and Supply Ermor Adiustments

WATER SUPPLIED <——— Enter grading in column ‘E" and " > Pent Value:
Volume from own sources: [ IEN| = 113,839.106| Mawvr [+ =] [© ® o000 MGt
Water inmported: 15 18| = 124.734] MGAT BE 050%| ® O M@
Water exported: JENEN| = 21,761.940| menr BE Y 0ke O MG

Enter negative % or value for underregistration
Enter positive % or value for over-registration

WATER SUPPLIED: [ 91,982.709] merr

AUTHORIZED CONSUMPTION Clickhere: Gl
Billed metered: IS0 IEN [ = 7 63,794 433] MGnT for help using option
Billed unmetered: B Bl na 0.000] MGNT buttons below
Unbilled meterec: 10 BEN| = 11.475| manr Pent: Value:
Unbilled unmetered: I IER 1,149.784] menr [1%]® O e
Default opfion selected for Unbilled unmetered - a grading of 5 is applied but not displayed A
AUTHORIZED CONSUMPTION: Il | 64,955.692| - Teirrisihesrs
. Ll - MG percentage of water
supplied
OR
WATER LOSSES (Water Supplied - Authorized Consumption) 27,027.017| menr
Apparent L osses Pcnt: v Value
=
Unauthorized consumption: MG [o%[® O | [manr

Default option selected for unauthorized consumption - a grading of 5is applied but not digplayed
Customer metering inaccuracies: IEN IEN MG [ 240 ® O | M
1,786.244] MGHT | 1O @ [1.786.244 |mare

Sy stematic data handling errors: 0 BN
3,585.199| menT

Apparent Losses =

Real | osses (Current Annual Real | ossesor CARI)
Real Losses= Water Losses - Apparent Losses: “

23441.819| monr

WATER LOSSES: [ 27.027.017| mowr

NON-REVENUE WATER
NON-REVENUE WATER: I
= Water Losses + U nbilled Metered + Unbilled Unm etered

28,188.276| manr

SYSTEM DATA
Length of mains: 0 BN = 6,035.0] miles
Nurmber of active AND inactive senice connections: JE3 BEN 479,785
Senice connection density:  JEN 80| conn/mile main
Are customer meters typically located at the curbstop or property
line? Yes

(length of senice line, kevond he property
Average length of customer sevice line: IR boundary, that is the responsibilityo fthe utility)
Average length of cusomer service line has been setto zero and a data grading score of 10 has been applied

Average operating pressure: [ BEN[ 7 1 psi

o

COST DATA

Total annual cost of operating water sy ster IEIEH[ 5 $264 739,355 Sivear
Customer retail unit cost (applied to Apparent Losses): X8 IE = 53.23|| $/1000 gallons (US)
Variable production cost (applied to Real Losses): IEH M| s $325 54| SMillion gallons [ Use Customer Retail Uit Gost tovalue resl losses

WATER AUDIT DATA VALIDITY SCORE:

| ** YOUR SCORE IS: 77 out of 100 =**
Aweighied scale forthe components of consum plion and water loss is included in the calculation of the Water Audit Data Validity Score

PRIORITY AREASFOR ATTENT ION:

Based on the infom ation provided, audit acc uracycan be im proved by addressing the following ¢ om ponents:

| 1: Volume from own sources

| 2:Unauthorized consumption

| 3: Systematic data handling errors

Figure2-1 Water Audit software foR015

Analysis of this report is structured in the format of the standard water balance focusing on the
following sections: water supplied, authorized consumption, water losses, system data and cost data.
6
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The AWWA Free Water Audit Software (version 5.0) has been usd to calculate all the required
indicators which is then used to develop an overall water balance and relevaiis. Each variable has
been discussedvith relevant staff or through analysis of dataand the reasorfor each value recorded.
All values noted inthis section have been developed from data provided bthe Department and

represents 2015.

In overview, the data provided bythe Departmentappears to be ofyood quality and validation.

The reported performance of aparent losses of approximately20 gallons per connection per day
the real loss performance of approximatelyl34 gallons per connection per day, and Infrastructure
Leakage Index ofl1.16 are relatively high, but still within the range of PlIs for utilities of similar size

and agewithin North America.

It should be noted that the level ofeal water loss increasedrom 2014 to 2015. The level of apgrent
loss decreased butoverall water loss increasedfrom 24,971.465 million gallons (MG) in 2014 to
27,027.017MGin2015.

2.4 Water LossStandards ad Reduction Strategies

This section presents current international water loss reduction strategies and highlights the
advantages, disadvantages and their applicability to the Departme@tsystem. In this section the
following will be covered:

Identify current water loss reduction strategies

Critique and highlight advantages and disadvantages of identified strategies
Compare strategy implementation to current Department policy

Research strategy and implementation.

Water loss reduction strategies are best ilt upon calibrated and standardized models. There are
two kinds of audits that can be performed: a toglown water audit, and a bottomup water audit. The
following section is split into two parts. The first part, the topdown water audit, discusses the
modeling/audit tools and methods that are used to properly quantify losses and design the strategy.
The second part, the bottorrup water audit, discusses intervention tools commonly used to reduce
losses.

2.4.1 Top-Down Water AuditData Validation &Confiden@ Limits

The first step of the TopDown Water Audit is to identify a group of stakeholders within the utility to
aid with gathering the required data for a first look at the utility performance Data is gathered and
entered initially into a simple water bdance model.The water balance model provides the level of
detail for which data is currently available at this desktop analysis level. Figure2shows the major
components of the most current AWWA/IWA standard water balance model.
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Figure2-2 The Standard IWA Water Balance

Once data is gathered and thatility starts entering it in the water balance model, it is likely that
some components of the required data are either not available or were originally derived from
estimates or engineering judgments. During the togown auditing process, these componestare
assigned a relatively low data confidence level through a standardized grading system developed by
AWWA in the AWWA Free Water Audit Software

Even with basic data, most utilities find that they are able to prepare an initial water balance.
Confiderce or grading levels for each input component is recorded, and the model provides an
aggregated confidence level for the main water loss component categories.

Once an aggregate confidence level is obtained, the utility can identify the components thatl Wwive
the largest impact on improving the aggregated confidence of either the apparent loss volume or the
real loss volume. These input components are then typically prioritized for field validation as
discussed below.

2.4.2 Data Validation & ConfidencelLimits

The key to building a business case for intervention against water loss is to base it on facts. Building
a business case on anecdotal or estimated data can result in costly investments that do not provide
the expected return. Fieldvalidating data can beexpensive, but the alternative may be more
expensive if the wrong decisions are made.

Without field validation of data, an interim measure includes the analysis using the grading scale
associated with the AWWA water adit software (AWWA - Version 5.0,2014). This measurement is
not as valid as a fielestudy audit. However, it gives an indication of the accuracy of results, and where
data collection and water loss investment should be targeted.



Miami-Dade Water and Sewer Departmerit

As previously mentioned,the Department has an estimated data cafidence grade of 7 for 2015.
This grade is developed through estimation of the data validity of each input value. As the validation
of data improves, this grade will also improve. The current grade suggests that the data still need
improvement but that some high-level decisions on targeting of resources can be made iticrease
the level of service, reduce losses and enhance revenue.

One typical place to begin field validation is usually witlassessinghe accuracy of the supply meters
and an update to tle volume entered in the model for the audit period. After investigation of the
supply meters, the next step isssessinghe accuracy of various categories of consumer meterghe
Departmenthas conductedcalibration testing of all supply metess from the treatment plants in 2012,
2013, 2014 and 2015. Consumer meter accuracy validation is usually done on statistically
representative batches of meters. A final step in this process is to validate the various consumption
volumes.

2.4.3 Performancelndicators

Another component of the water balance model in addition to confidence levels is the existence of
Pls.The new standard audit providesPls for all of the water loss components, as well as for some of
the badc financial indicators (Table 22). As the audit is refhed over time, additional Pls can be
incorporated to expand the scope and depth of the analysis. The useRi§, as opposed to using a
percentage loss based on the total water suppliedllows the utility to accurately produce baseline
data, track performance, compare to similar size utilities and set targets with priority on the
components of water loss that will reap the most cost effective returns.

Table2-2 Details of Selected Kéls

COMPONENT]| TYPE BASIC PI DETAILED PI

NonRevenue Financial Volume of NRW &% of System  Value of NRW as % of cost of runni
Water Input Volume system.
(NRW) $ Forapparent and real losses.
Real Losses (RL Water Volume of RL as % of System Inj
Resources Volume
Real bsses Gallons/service connection/day  Infrastructure Leakage Index (ILI)
Gallons per mile of main per day Defined as the ratio of the current
System (not used foMDWASIasnot annual real loss to the unavoidable
Operational  relevant for urban utility) annual real loss = CARL/UARL

Apparent Losses Operational  Volume of AL as % of System Inf Gallons/service connection/year
(AL) Volume

Water Losses  Operational ~ Gallons/service connection/year
(WL)

Tracking several standard Pls allows utilities teeasily see the longeiterm performance of water loss
management programs as a unique entity. Shorter payback initiatives can quickly be identified
ensuring a rapid return on investment.
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Within the financial, operational, and water resources categories, #have been recommended for
both basic and detailed levels. Intermediate Pls have also been proposed in some cases; however,
this report will concentrate on only a few of the key and most useful Pls relating to water losses and
non-revenue water.

Key Pls ecommended for use in th& A B A O O ivaer 1658 Banagement study are:

Apparent Losses (Gallons/service connection/day, and lost revenue)
Real Losses (Gallons/service connection/day, and lost revenue)

Infrastructure Leakage Index (ILI- dimensionless)

Apparent and real loss Pls can be used to establish baseline information ang
track performance of an individual utility® loss management efforts. The
volumes can be directly translated into dollar values for simple or more
complex economic calculations as # scope of this or subsequent analysis
evolves. The percentage terms are not recommended as they are subject to
wider variations, and conflict with previously reported data due to differing
methodologies in the analysis.

To better understand andbegin calaulating Pls, below are definitions and
key related terms for this stage of the Departmer audit:

Apparent Losseg Apparent losses consist of unauthorized consumption and volumes of water
lost through meter under-registration and data handling errors. Tke key impact of reducing
apparent losses is an improved revenue stream, and a more equitable distribution of cost to the
customer

Real losseg Real losses consist of water leaks and breaks (either reported or unreported),
background leakage that is attriluted to infrastructure conditions, and reservoir or storage
overflows or leakage. The key impact of reducing real losses is a direct reduction in water use

Infrastructure Leakage Index A dimensionless ratio of the Current Annual Real Losses (CARL)
to the Unavoidable Annual Real Losses (UARL)

Unavoidable Annual Real Logq he theoretical lowest level of annual real losses achievable when
the system is pressurized. The UARL calculation takes into account length of the water mains,
number of service connedbns, average length of service connections (curb stop to meter or first
point of usage), and operating pressure.

Once volumes of apparent and real losses have been identified and validated using the water balance
tools, the dollar values of these componds can be clearly definedThe value of the loss along with

the cost of intervention can be assessed and a business case can be made for reduction of volume of
lossesto economic levels.

There are additional targeted Pls which can be used lige Departmert to analyze specific areas of
the utility & business. These Pls include the number of zero readings, stopped meters and testing of
inaccurate meters. These indicators can be recorded and trended over time to improve system
knowledge, efficiency, and accauability.
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3.0 Data Analysis

The AWWA Free Water Audit Software (version 5.0) has been used to calculate all the required
indicators. This is then used to develop an overall water balance and relevarls for the utility. The
details of this methodology arefound in AWWA Manual M36 (Water Audits and Loss Control
Programs, 39 Edition, 2009) and within the AWWA Free Water Audit SoftwareSections in this
document are structured to follow the format of the standard water balance as described in the
previous section. The following categories are the focus for analysis:

Water supplied (all the water input into the system, including imports and removing exported
or wholesale water)

Authorized consumption (metered and billed usage and other authorized uses)

Water losses (meter inaccuracies, billing errors, theft and leakage)

System data (miles of main, pressure, number of connections)

Cost data (total cost of operating the water system, retail unit and variable production costs)

Each variable has been discusseadhd the reasoning behind each value recordedll values noted in
this section have been developed from data provided by the utility and afer 2015.

This data which is used to determine the following inputs should be validated byepartment staff

on a regilar basis to ensure inputs are as accurate as possible. Additionally,06 O OAAtol | AT AA/
conduct anaudit on anannual basis to determine performance trends and any data errors. There are

a number of variables that are currently estimated (including mete accuracy, and unbilled

unmetered water) as defined in the following subsectiong-or a more accurate analysis these data

points should be measured in the system for future audits.

3.1 Water Supplied
Total Water Supplied €1,982.70Million Gallons(MG)

[Calculation: Volume from Own Source + Imported wageExported (wholesale) water]

3.1.1 Volume from Own Sources
This includes all the volume from the water treatment plant§see Table 31).

The Departmentprovided production details via documentstitied QVtr-WP5a Water Produced and

0 OOA E faidO K @W®5a The production was then crosshecked againsthe AT AOI AT O 041 OA
7A0AO 0071 AOA OEéréd is anet anona® AleRffied during the production analysis. It

seems unlikely that he volume documentedfor the Hialeah RO plant is exactfrom duly through

October as thesame value input (116,219MG).

The total produced volume for 2015 was recorded as113,839.106 MG. This was a slight increase
(3.475 MG from the 110,364.440 MG produced in 2014.) O 8 GObleRlie ih€rease is due tahe
HialeahROplant comingon-line in November of 2014 and produing water for all 12 months of 2015.
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Table3-1 2015 Water Produce@X 1000 Gallons)

oLl esrol o | rox T rommend o

1,712,100 2,371,500 5,097,000 220,300 74,121 9,475,021
FEB 1,580,000 2,161,500 4,524,000 206,500 105,060 8,577,060
MAR 1,714,700 2,481,800 5,329,000 230,400 101,003 9,856,903
APR 1,612,400 2,521,700 5,248,000 218,500 19,412 9,620,012
MAY 1,491,600 2,466,600 5,410,000 222,100 26,016 9,616,316
JUN 1,565,100 2,186,000 5,362,000 214,000 112,500 9,439,600
JUL 1,748,500 2,073,900 5,579,000 221,500 116,219 9,739,119
AUG 1,630,890 2,116,250 5,449,000 222,759 116,219 9,535,118
SEP 1,625,666 2,031,030 5,198,000 203,549 116,219 9,174,464
OCT 1,698,100 2,241,430 5,388,000 213,200 116,219 9,656,949
NOV 1,657,210 2,043,650 5,307,000 203,931 103,900 9,315,691
DEC 1,643,000 2,159,800 5,697,@W0 216,400 116,653 9,832,853

1,123,541 | 113,839,106

3.1.2 Master Meter Error Adjustment

Analysis of theAlexander Orr Jr, Hialeah and John E Prestomater treatment plants Venturi meters
(Raw) were analyzd as within allowable limits of accuracy (av ~101%) and thdinished water
meters were analyzed as within allowable limits of accuracy (av ~99.5%)Since all the values
reviewed are within the calibration limits the assumption is that themeters are accuate and so there
is no master meter error adjustmentrecorded.

The total master meter error adjustment assigned for 203 was recorded as MG.

3.1.3 Imported Water

In 2015, the Departmentimported water from two suppliers z the City ofHomesteadand the City of
North Miami Beach(Table 3-2). Theseentities provide water to locations within the Departments
system that are difficult to reach with the current pumping system.

12
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Table3-2 2015 Water Purchased (X 1000 Gallons)

MONTH HOMESTEAD} NORTH MIAM BEAC TOTAL

January 12,474 12,884
February 3,032 5,188 8,220
March 2,460 6,305 8,765
April 2,840 7,750 10,590
May 3,030 8,201(estimate) 11,231
June 10 8,387 8,397
July 1,183 11,414 12,597
August 3,632 10,894 14,526
Septenber 1,037 4,697 5,734
October 4,922 4,290 9,212
November 6,472 5,335 11,807
December 5,873 4,898 10,771
Total 34,901 89,833 124,734

The value forimported water during 2015 was recorded asl24.734MG. This value included34.901
MGfrom Homestead am 89.833 MGimported from North Miami Beach.This represents adecrease
of 27.53 MG compared to the 2014 value of 152.26MMG. Source repors were not available from

North Miami Beachfor the month of May.The value input was a result of averaging the prewis three
years purchase amount.

3.1.4 Exported Water

The Departmeri sells water to 15 wholesale customersthrough 81 wholesale meters Quantities
were summarized from metered sales datdinvoices) for 2015. A list of wholesale customers and
guantities soldis provided in Table 33 for 2014 and 2015. Total water sold in 2015 was recorded
at 21,761940 MG.

A master meter error adjustmentfor exported water was estimated atl% with a validation grade of
6 for 2015. The 1% value was estimated due to a number of nters expected to be at the edges of the
standard accuracy limitsbecause ofage The Departmentimplemented a large customer meter
assessmentprogram in 2015 that targeted meter profiles and accuracy which willincrease the
validation score and provide more data for accuracy calculationsn 2016. It is the Departments
objective to test export meters twice per year and actively repair or replace all problematic meters.
To increase accuracy, the Department needs to test all exportdppss meters as several dhese
meters register very little to no consumption.

The Department enploys three full-time large water (commercial and wholesale) meter testing
personnel. The duties of these personnel include water meter testingpairs, installations, customer
shut-offs and inspections Each meter technician is responsible for completing all necessary meter
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tests in their given territory. It is the goal of the Department to test wholesale metersvice per year

AT A 11060 AiiiAOCAEAT 10O IaAr0oghd THe(tOdoliedoyetl Byai#eOO j o6
Department insures that experienced technicians are testing all large meters where possibl&he

number of large meters tested increaseduring the second halfof 2015. This led to more large meter

tests being conducted n 2015 than in 2014 and was directly related to a study that was
commissioned to help with the reduction of noarevenue water. Large underregistering meters

identified during the large meter evaluation were repaired or replaced immediately.

Table3-32014/2015 Miami Dade Water and Sewer DepartméviholesaleSales; Thousand @llons

WHOLESALE CUSTOMERS 2014 2015

Miami Beach 7,581,004 8,451,039
Hialeah 7,105,359 6,713,718
North Miami 1,823,132 1,836,723
Opalocka 916,486 960,675
Hialeah Gardens 591,156 742,288
Medley 481,176 357,569
North Bay Village 408,685 428,449
Bal Harbour 398,741 514,266
Surfside 314,790 322,934
Bay Harborslands 305,653 319,073
West Miami 270,650 254,527
Homestead 216,829 649,068
Indian CreeWillage 118,073 126,456
Virginia Gardens 87,931 82,074
North Miami Beach 806 3,080
Wholesale Water Sold 20,620,469 21,761,940
Retalil 63,470.026 63,794,433
Total Water Sold 84,090,495 85,556,373

Several wholesale meters were out of service at vatig times throughout the year. When meterare
out of service, billing was estimated based on the previoud A A é@@s@nption. During the second
half of 2015, Department personnel conducted meter changeuts and repairs that will positively
impact the appaent loss for the 2016 audit.

3.1.5 Other Water SuppliedNotes

There are no other water suppliesother than ASR wellgwhich are used for testing)and the Hialeah
RO plant The ASR wells ar@ot currently connected to the supply systenmlhe HialeahROplant was
operational in 2015. Table 34 shows the 2015 validation gradingfor water supplied.
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Table3-4 Water Supplied Validation Grading

GRADED GRADINd REASONING
VARIABLE

Volume from 8 Calibration conducted annually, casional flow testing
Own Sources

Master Meter Error 5 Meter calibrations conducted;ontinuouslyevaluated

Water imported 8 Calibrations conducted annually by wholesale entities. Results not
known.

Water Exported 8 Meters tested biannually. Not all configuratianallow for flow testing

3.2 Authorized Consumption
Total Authorized Consumption = 6811.518MG

[Calculation: Authorized Consumption =Billed metered + Billed unmetered + Unbilled metered +
Unbilled unmetered]

Authorized consumption includes the volume of wagr sold to registered customersand others

entities that have been authorized and tracked by the Departmenit should be noted that thisdoes

not include water exported. Authorized consumption may include items such as firfighting and

training, flushing of sewers, transmission and distribution mains, street cleaning, watering fo
Department facilities, etc.

3.2.1 Billed MeteredConsumption

The billed metered consumptionincludesalmost all customers within the Departmen jurisdiction.
This will include all residential, commercial, industrial and institutional customers. Since the system
is reportedly 100% metered, all but a very small portion should fall into this category. Note that the
wholesale volume has been removed from this billed metered value (each olesale customer has
its own regulatory reporting requirements and own water lossesthesevolumes are removed from
the audit at the water supplied stage of accountig Department personnel hae conducted extensive
retail meter testing over the past yearto evaluate the level of losses with respect to meter accuracy.

The valueof Billed Metered Consumptiorfor 2015 was recorded a$63,794,433MG.

3.2.2 Billed UnmeteredConsumption

There is reportedly no billed unmetered consumptionThe value forBilled UnmeteredConsumption
in 2015 was recorded as MG,

3.2.3 Unbilled MeteredConsumption

There is usually only a small amount of water in this category. It can include Department facilities
that have a meter but do not receive a billi.e.parks, fountains etc.In 2014, the value for Unbilled
Metered Consumption was recorded as 21.7081G. Information provided included metered reads
from cleaning gravity/sewer mains (498,000 gallons) andDepartment installations (10,595,000
gallons). The total of 11.45 MGcalculated for the 2015 audit value repesents a decrease of 10.23
MGcompared to 2014.
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3.2.4 Unbilled UnmeteredConsumption

Unbilled unmetered consumption is often difficult to calculate, although almost every utility has
consumption in this category (dueto the way systems are flushed, and firfighting occurs, which
make it almost impossible to measure by metering effectively)The leak detection program
personnel provided the NRW quarterly reports that documented the estimated flushing values as
well as the estimated leakage water recovery (see in Real Loss section of this reporfhis
information was obtained during the site visit on March 3@, 2016.The value for 2015 wasstimated
at 232 MG (Table 3-5). The amountattributed to flushing estimates for inspection, distribution,
automatic devices, as well as estimates from the hydrant section and Vactouck usage. It also
included estimates from the FireDepartmentsat Coral Gablegity of Miami and Miami Dade County.
The overall estimake appearsto be somewhat low which is common for utilities of this sizeTherefore,

a default has been developed within the water audit software to allow an approximate calculation
using validated data fran other systems.The 2015 audit default of 1.25% of water suplied has been
chosenfor this input and recorded as1,149.784MG.,

Table 35 and 312 were generated from the internal quarterly nonrevenue water (NRW) report

obtained from the leak detection team during the site visit. This report accousfor all 4 quarters of

¢mpuv AT A AT T AETAO OEA O&l OOEAA 7AOAO ' AAT O1 OGAAG
estimates.

Table3-5 Flushing Water Estimates for 2015
FLUSHING WATER ACGOED; ESTIMATEBOR QARTERLXNTERNAL NRW REAOR

Fire
Department
Month/Qtr | Inspection | Distribution Agqugisc Gabclze(;glty of gii:fg: \'I{?ucéﬁ;
Miami/Miami SRR
Dade County
Jan 2,831,311 10,409,565 2,111,400 1,198,287 155,641 202 16,706,406
Feb 4,080,541 7,834,731 1,958,400 1,271,791 142,811 0 15,288,274
169,130 17,673,430 2,142,000 1,312,816 191,685 21,489,061
-
344,172 11,747,486 2,050,200 1,285,466 125,238 15,552,562
May 5,315,237 7,625,382 2,111,140 440,597 197,880 0 15,690,236
5,327,896 6,859,175 2,111,400 145,070 14,443,541
T e s W
3,529,352 11,185,662 2,264,400 15,833 16,995,247
Aug 5,073,431 7,071,12 2,111,400 15,833 0 0 14,271,788
4,208,311 10,773,404 2,111,400 15,833 17,108,948

12.811,004] 29.030,190] 6,487,200 nm 48,375,983

;i
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Oct 3,990,727 6,589,129 2,111,400 15,833 159,695 nfa 12,866,784
Nov 4,996,107 54,537,397 2,142,000 15833 126,238 nfa 61,817,575
Dec 1,952,785 5,511,210 2,142,000 15,833 217,632 n/a 9,839,460

10,939,619] 66,637,736] 6,395,400 47,499 503,565 84,523,819

41,819,00] 157,817,69] 25,367,140l 5,603,955 1,461,890 232,069,882
0 5

Monthly 3,484917 19,339,157

AVG

3.2.5 Other Authorized Consumptiofotes

As part of ongoing operations it is necessary forwater treatment plants to usewater for back-
flushing and other functions.However,E 06 O D OT A A A k decuBitide @ the fiki€hddiwatérO
meter. Therefore this data is not included in this water auditTable 3-6 shows the 2015 validation
grading for authorized consumption.

Table3-6 Authorized Consumption Validation Grading

GRADED
VARIABLH GRADING REASONING

Billed 8 Good billing systems, extensive meter accuracy testingeased in 2015=egular
Metered replacement of oldest meters

Billed n/a No billed unmetered consumption reported

Unmetered

Unbilled 8 Unbilled meterare read and maintaineth the same manner as retail metefstill
Metered need to evaluate testing and billing procedures for unbilled properties
Unbilled 5 The default was used for this variable

Unmetered

3.3 Water Losses
Total Water Losses = Total Wate Suppliedz Total Authorized Consumption

Total Water Losses =27,027.01™MG

The Department completes quarterly internal nonrevenue water loss reports. The 204/2015

reported quarterly valuesare documented inTable 3-7. Values inputwere derived directly from the

data request forms which are from the internal non-revenue report obtained from the leak detection
program personnel during the site visit.The total includes flushing and leak recovery estimates.

Table3-7 Quartelly internal nonrevenue water loss report values

QUARTER FY2014 Fy 2015

1%t Quarter 3,322,980,054 3,623,975,593
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2" Quarter 2,859,769,742 3,022,506,607
39 Quarter 3,308,826,838 3,413,153,030
4" Quarter 2,519,987,788 2,608,312,677

Estimated Total 12,011,564,422 12,667,947,907

The water losses are further broken down into apparent losses and real losses, which are both
outlined below.

3.4 Apparent Water Losses
Total Apparent Water Losses =2,579.690MG

[Calculation: Apparent Water Losses =Unauthorizednsumption + Customer metering inaccuracies +
Systematic data handling errors]

3.4.1 Unauthorized Consumption

Unauthorized consumption includes all uses not authorized by the Department, including illegal use
of hydrants, bypasses etc., as welsreversed ortampered meters and AMR systems. In this audit the
data was not available; therefore, the default of 0.25% of water supplied was usedhe value for
2015 was recorded as229.957 MG. This represents anincrease of 6MGover the 2014 value.

3.4.2 Customer Meter haccuracies

It is the objective of the Departments meter testing program to testlameters o @nd largeron an
annual basis.A testing program for the smaller meters is also operationalt is expected that the
current meter stock is relatively accuratejhhowever, additional testing on the Bto 20meters may be
necessary toverify the accuracy Testing should analyze meter age, throughput (volume through the
meter) and if possible average pressure ahe meterlocation.

The Department took steps to better understand customer meterinaccuracies during 2015 by
implementing alarge customer meter assessment project testing 1,240 T ¢ 6 | As @ds d&dcise

in 2014, the estimate of 2.4% was usedto calculateunderreporting across the meter stockin 2015

(1,568.998 MGQ). The Department quickly repaired or replaced severalnderperforming meters

during 2015. The validation gradeand data accuracywill likely increase for the 2016 audit as the

Department continues to increase thenumber of meters tested, repairel and replaced. Currently,

OAOU 1 Ei EOAA OAOOETI ¢ EO AAEI C AT i DPIAGAA 11 poh ps8

Outofthe 1,241-v 7 ¢ 6  ithatGhd Department testedduring 2015, 828 meters failed at least one
of the 3 tests completed Low, Mid, High) Because of tle high number of failed low flow tests (over
registering), it is recommended that the meter test facility is audited t@nsure accuracyFigure 3-1
shows the results of the low flow testonducted. To view the dataf all meter tests, see Appendix
G
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2015 5/8" Meter LF Tests (1241)
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indicated the accuracy of the meter prior to adjustnent (which is very important for meter
inaccuracyreporting) . It is recommended that a report is generated that identifies failed large meter

tests. It is also suggested that the water utilized for testing is tcked on the quarterly internalnon-
revenuewater reports. Because the Departmergmploysthree meter testing technicians, the volume

of water used for testingis significant enough to track.

3.4.3 Systematic Data Handling Err&stimation

The Department utilizes several automated and human error cheakiy processes for their billing
practices. Although billing system reports & sizeable,automatic triggers to track potential data
handling errors are built-in to the billing software and forwarded on to staff specifically assigned for
addressing potentialdata errors in the billing process. To the best of our knowledge, there are no
systems with zero systematic data handlinggrrors; therefore an estimated valueof 2.8% of billed
authorized consumption(1,786.244 MG has beerncalculatedfor this input variable. Table 3-8 shows
the 2015 validation grade for the apparent loss componentsThis value was selected do to the
complexity of the current billing system as well as possible lag time thaian occur in systems this
size. The installation of AMI meters Wl reduce the systematic data handling errors for future audits.
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Table3-8 ApparentWater Losses Validation Grading

GRADED
VARIABLE GRADIN{ REASONING

Unauthorized 5 The default was used for thigriable

Consumption

Meter A detailed testing program wasitiated for 5/8-inch meters in 2012. Additional

Inaccuracies 7 testing on other sizé meterswas conducted in 2013 to continue with program
The audit grade will increase as the number of tests (includinrgd 0 A y O

Data Handling 5 This is an estimate assuming a complex billing system

Errors

3.5 Real Losses

In the AWWA software the real loss value is the remainder, or what is left over after all the other
variables (water supplied, authorized consumptdn, and apparent losses) are calculated. In order to
provide a better estimate a review of system data andhe leak detection programoperated by the

$ A Db A OO wdér Didtribution Division was conducted Thesevaluesare matched to the software
real loss calculation to act as a validation tool.

There are four intervention activities that can be undertaken to reduce real losses: 1) active leakage
control, 2) pipeline and asset management, 3) speed and quality of repairs and gessure
management Figure 3-2 provides a diagram of these four ways to reduce losBipeline and asset
management includes installation, maintenance, renewal, replacementand selection. The
Department continues to conduct gro-active leak detection programincluding large diameter pipe
assessmens by Pure Technologiednc. during 2015. At this time, the Department does not plan to
conduct pressure management to reduce leakage. Due to the increase in kfkundduring 2015, the
leak repair crews areoften unable to keep pace wih the leak locating crew. There are currently 200
plus leaks reportedthat are more than 90 daysold.
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Unavoidable Annual
Losses flex with pressure — Pressure Real Losses

Managemen
el t (This reference value varies with pressure)

Real Losses in this
range are not
technically recoverable

Speed and Quality | Active
of repairs \ Leakage Control

Real Losses in this range are
not economic to recover

Economically Recoverable
Annual Real Losses

Pipeline and
Asset Management
Current Annual Real Losses Selection, Economic Level of Real Losses
Installation,
Maintenance,

Renewal,
Replacement Source: AWWA M36 Manual (4% Ed.)

Figure3-2 Four interventions to reduce real loss

The Department personnel maintain and repair all leak detection egoment. When a system survey
is completed, all equipment undergoes a preventativmaintenance program for 2 months following
the survey. This is in addition to the maintenance and repair thaiccursduring the 10 months the
survey is taking place.A list of equipment used on a daily basis isutlined in Table3-9 and 3-10.

Table3-9 2015 Leak Survey Equipment

LEAK SURVEY EQUIPVMEN

Fixed Network System
I ZoneScan
1 SEBARN

Sepem Loggers
Enigma Correlator

Permanet+ Mobile Netork

Table3-10 2015 Leak Pinpointing Equipment
Sure Lock
AquaScope Ground Microphone
Fuji LD10 Ground Microphone
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Fuji LD 15

Aqua 3600 Correlator
Sewerin Correlator
Sewerin Stethascope

Geophone

As previously mentionedunreported leaks(detected by active leak detectionjncreased from 1,240
in 2014 to 1,491in 2015. Total leaks tracked in 2015 were 3,041 The 2015 leak informationdid not
include hydrant leaks.The average GPM was aallated by dividing the estimated leakage by the
number of leaks, by the days in each quarter, by hours in each day, and by minutes in each hdure
leaks documentedincluded BG (Breaking Groundyand NBG (Non Breaking Ground)eakage.Table
3-11 below documents the estimated leakage documented in the quarterly nerevenue water
report. This value was derived from the data request and cross checked with the nogvenue report
received from the leak detection personnel during the site visifThe Departmens leak calculations
are based on the variable of type and size of leak measured during repairs and the na@miables that
each leak has run for 180 days with a constant pressure of 5si. All leakage is calculated to have
been running for 180 days unlesghe leak is caused by a contractoiThere is no accurate way to
AOOEI AGA 1 AAEACA AO OEA OO1 OEIi A EO A OAOEAAI A O
used by the Department (measure leak and calculate at system pressulmsed on actual
measurement) is good practice.

Table3-11 Estimated leakage from internal n@avenue report

EST. GALLONS / AVG GPMPER
2015 BY QUARTER LEAKAGE # OF LEAKS LEAK/QTR

1t Quarter 3,570,491,852

2" Quarter 2,976,820,268 809 28
3 Quarter 3,364,777,047 712 36
4% Quarter 744,523,631 636 9
Estimated Total 10,656,612,798 3,041 26

Figure 3-3 below indicates that 62% of all leakage reported in 2015 was service line leakage. For
additional leak data,see Appendix E.
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(2015) % Leaks Types

Valve
6%

Fgure3-3 2015Leaks§,041)

3.5.1 Quarterly NonRevenue Reporting

Table 312 lists themonthly and quarterly leak estimates as documented on the internal nerevenue
report as well as thequarterly leak spreadsheet provided bydak detection personnel during the final
site visit.

Table3-12 2015 Leakage Water Recovery

LEAKAGE WATER REGOVE
Water Accountability | Trouble- Section

675,533,472 372,165,708
Feb 643,642,756 623,665,996
968,279,428 287,204,492

2287455650  1,283,036,196

802,956,249 274,241,658

May 523,610,032 510,687,058
660,091,013 205,234,258

1,046,446,435 140,555,671

Aug 646,475,329 538,629,331
703,803,507 288,866,774

467,255,161 259,961,615
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Nov 791,631,944 162,213,858
Dec 520,378,122 322,348,158

1,779,265,22 744,523,631

8450103448  3,985774577
Monthly AVG. 704,175,287 332,147,881

In addition to the standard detection activitiesthe Departmentalso conducted pilot studies of two
types of acoustic leak noise loggersn 2013/2014. The loggers were tested to gaige their
effectiveness and operational capabilities in areas which were normally difficulto access or had
issues for survey crews to perform leakage detection during normal condition3he pilot programs
proved to be highly effective The Department now utilizes two different logger and fixed networks
with plans to expand to additional areaswvhere the lift and shift is deemed too dangerousDuring
2015, there were no pilot programs conducted by the leak detection progranrotocols developed
from previous year pilot studies have been implemented into the leak detection program.

2015 Total Real Water Losses=23,782.942MG

3.6 System Data

3.6.1 Length of Mains

'O DOAOGET 601 U 1 Al O Ewalersystem dmsidts o threeAadionbl vated e@ment
plants, the South Dade Water System, treated water storage and pumping facilities, and
approximately 7,941 miles of water transmission distribution and service pipelines including
wholesale customers. The retaitransmission and distribution portion includes 6,035 miles and is
the value used in the audit This value is slightly higher than the 2014ipe inventory (5,947 miles).
The leak detection crew state that they conduct leak surveys approximately 8,000 milesof pipe
per year (10 months surveying and 2 months of equipment preventative maintenange

3.6.2 Number of Service Connections

The number d service connections includes both active and inactive service lines. This value was
calaulated as 459,202 active and inactive connectioria 2014. The 2015 value was derived by adding
the quarterly customers billed and thenaveragingthe quarterly summedtotals for each quarter of
the year (billed quarterly) . The customers billed in 2015 were sorted byesidential and non
residential customers(Table 3-13). To estimate the number of noractive service connections, 0.5%
of the calculded active connectionswas factored(2,387). The number of active and inactive service
connections ncreased to 479,785 i?015.

Table3-13 Active and Inactive Service Connections

# OF
CONNECTION TYPE CONNECTION

Residential Connections 429,445

Non-Residential Connections 47,953
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Inactive Connection&5%) 2,387

Total Active and Inactive Service Connections 479,785

3.6.3 Average Length of Customer Service Line

The average length of customer service line is zero (note that the distance from the mamnthe
property boundary has already been factored in to this calculation, and so the distance is 0 fe&ge
Figure 3-4 for a diagram of a typical residential service line configuration.

=S | r—“;,; ED W -

Lp =0 since meter

3 Connection : at curb stop

. ]
' ' 1

' 3 Curb i Kitchen
' ' Faucet
Connection to ' 'w r e :or:uny b Blthro:n
Water Main  Curb, ! ndary -
\ A8y Faucet 1
\ ' I' M l
J -,
| ol | |

Typical house connection: Meter at curb stop

Not to scale

Figure3-4 Average length of Sewg Line, Meter at the Curb Stop (source: AWWA Software)

3.6.4 Average Operating Pressure

The average operating pressure of 5psi was input for the 2015 audit. This value wasised based
on the leak detectionD A OO 1 Tuhdérdtadding of the pressures and hydralic data. Table 3-14

below lists the location and 12 month average of pressure monitoignformation provided for 2013

& 2015) installed throughout the system.Reliable pressure nformation was not received for2014.

Due to the topography there is very lttle pressure change.lIt is recommended that the Department
evaluatesthe pressuresnoted at the 186h St. and W. 60 St. locationgo determine why there appears
to be substantial pressure variancest these locations

Table3-14 Pressure monitor locations (12 month AVG)

PRESSURE MONITOR | 12 MONTH AV@ 12 MONTH AV
LOCATION PSI (2013) (PSI 2015

112 St 50.79 43.93
186 St 66.86 47.76
199 St 58.54 57.42
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209 St 57.47 55.40
PS0682 63.65 63.00
Airport 60 61.58
Aventura 57.5 55.90
Bal Harbour 60.04 59.55
Broad Cswy 65.61 64.81
Byron Ave 59.77
Downtown 62.5 62.67
Key Biscayne 59.79 59.82
NE 161 St 58.56 55.58
Normandy 60.68 58.56
Norwood 61.89 62.13
PS 0698 56.78 56.06
San Marco 61.1 56.37
SDWWTP 46.69

SW 152ndtS 57.26 57.31
W 60 St 49.08 61.03
Watson ls. 60.39 62.27
12 Month Average 58.759 58.046

For the 2014 water audit, analysis of the hydraulic model was also congtted. This provided a value
of just over 56 psi. However, since 55 psi is used in alater loss calculationsconducted by field staff
it was decided that the difference was not great enough to warrant a chang@ée value of 55psi was
alsoused for the 2014 audit. Data gathered by the Departme®tremote pressure monitors revealed
a slight inaease over the 2014eported value.The leak crew felt confident that the average pressure
was 55 psi based on the hydraulic model and thereforealculates leakageat 55 psi. Because the
pressure monitoring location documented in Table 314 are not weighted, the pressure of 5%siwas
alsoused for the2015 audit.
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Table 3-15 shows the validation grading for the system data component.

Table3-15 System Data Validation Grading

GRADED VARIABLH GRADINQ REASONING

Length ofMains 9 Developed through GIS, uncertain protocols for transfer of new da

Number of Services 7 Good billing records, uncertain policies and procedueggmrding
inactive service lines

Customer Service Line 10 All services at property boundaries (theve¢ zero (0) value)

Average Operating Utilized operations aveige which was near 2013 and 2014 average

7
Pressure

3.7 Cost Data

3.7.1 Total Annual Cost of Operatintpe Water System

The total annual cost of operating the water system includeoperations, maintenance and any
annually incurred costs for longterm upkeep of the system, such as repayment of capital bonds for
infrastructure expansion or improvement. Typical costs include employee salaries and benefits,
materials, equipment, insurance, fees, administrate costs and all other costs that exist to sustain the
drinking water supply system Based on the Departmer® financial statements fofFY2015 and 2016,
the total annual cost of operating the water system was derived from the following components:

Operaions and maintenanceincurred costs

Depreciation costs

Table 316 shows the cost of operating the system (water only) comparison from 2014 to 2015.
Table3-16 Operating Cost Detai2015

TOTAL COST 2014 2015

$152,873192 $173,501,657
Depreciation $65,846,584 $91,237,68

Total Annual Cosy $218,719,776] $264,739,355

Operation & maintenance &penses(O&M) are listed in Table 3-17. Expenses to produce, treat and
distribute water accounted for approximately 58% of O&M in 2015 per Table 318. As a result,
customer aa@ounting, customer service, andyeneral & administrative expenseswere calculated at
58% also. Sewer represents 42% of these accounts and was not factored into this componértie
values for 2014 included 1@% of the value for customer accounting, customer service, and general
& administrative. Depreciation on pump station structures was calculated at 58% on the 2015
quarterly income statements.Table 317 lists the breakdown of the operating costs for 204 and
2015 and Table 318 portrays the quarterly breakdown of O&M expenses for 2015



Miami-Dade Water and Sewer Department2015 ANNUAL WATERE®REDUCTION PLAN

Table3-17 Operating Costs Comparisa20(4/2015)

OPERATING COSTS CARIBON 2014 2015

Water Source of Supply $11,122,989 $10,403,62
Water Pumping $2,068,830 $1,941,66
Water Treatment & Purification $59,975,202 $66,492,123
Water Transmission & Distribution $29,904,232 $30,075,52
Customer Accounting $3,173,101 $3,264,812
Customer Service $10,038,132 $12,873,432
General & Administratie $36,590,706 $48,450,475

Total Annual Cost

$152,873,192

$173,501,657

Table3-18 2015Quarterly Cost Detail${73,501,657.56)

18T OND 3RD 4TH
M EXPENSE TOTAL
O& SES QUARTER] QUARTER] QUARTER| QUARTER ©

Water Source of Supply $2,276,7%  $2,461,2®  $3,969,3F  $1,696,20 $10,403,632
Water Pumping $664,4% $217,78 $634,749 $424,63 $1,941,64
Water Treatment & Purification  $15,983,803 $15,848,80 $16,994,713 $17,664,677 $66,492,123
Water Transmission & Distributiol $7,244,323 $7,300,67  $8,421,299 $7,109,28  $30,075,52
58% of Customer Accounting $807,1% $838,1%® $787,507 $832,048 $3,264,812
58% of Customer Service $3,762,124  $2,438,68  $3,547,336 $3,125,239 $12,873,432
58% of General & Administrative $12,946,633 $13,675,1@ $11,348,196 $10,480,544 $48,450,475

Quarterly O & M Expenses

$43,685,290

$42,780,536

$45,703,187

$173,501,657

A comparison of depreciation is noted on Tabl&Selow.

Table3-19 2014/2015 Depreciation Comparison

Deprecg Pump Station Structures $12,70.334 $24,789,785
$39,740,979 $41,663,193
$2,918,795 0
$5,531,411 0

Deprecg Water Transmis & Distri
Deprec- OFFSETCommon Fund
Deprecg Treatment & Plant Oper Equ

SCADA Equipment $37,264 $5,866,694
Deprec- Wir Mtrs, Bekflw Prev Eq $652,763 $3,185,213
Deprecg Personal ProfNon-Auto $1,689,691 $1,833,508
Deprecg Utility Plant Acq Adj $1,685,977 $10,895,355
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Deprecg Automotive Equipment $799,370 $3,003,946
Depreciation Per Year $65,846,584 $91,237,698

Because the Department operates on an @ber through September fiscal year, financial statements
from FY 2015 and 2016 were utilized to developcalendar year2015 financial data. The full annual
cost utilized for the audit is the total operating costs including®&Mand depreciation.The total cost
of operating the water system increased by $20.628 milliometween 2014 and 2015. Depreciation
increased from $65,846,584 (2014) to $91,237,698015). Much of this increase of $25.391 million
is due tocalculating 58% of the depreciation on the pumystation structures. This 58% represents
the percentage of depreciation costs for accounts that include water and sewer.

In 2015 the overall cost of running the water system (including depreciation) was 364,739,355,

3.8 Customer Retail Unit Cost

Customer retil unit cost represents the weighted average of individual costs and number of
customer accounts of each class. This is calculated as annual retail revenue divided by annual retalil
sales volume. Total retail water revenue is utilized however, in order toalculate volumetric based
water sales unit cost The Departmentd @eter base charge revenue and unread/unbilled water
revenues are removed isolating the volumetric based water sales for the calculation of customer
retail unit cost. Retail water sales lesthese items for2015 were approximately $205.9 million. Table
3-20 lists the quarterly retail sales sorted by aistomer type.

Table3-20 2015 Quarterly Retail Water Sales

RE-CFSI;_TUSNIT 1ST QUARTER 2ND QUARTE] 3RD QUARHE] 4TH QUARTEH 2015

Residential $14,453,599  $18,682,056  $15,149,298  $16,177,591 $64,462,546
Multi-Family $9,754,965 $5,573,521 $7,470,160 $8,411,568 $31,210,216
Res- Sprinkler $1,632,416 $1,165,558 $1,641,646 $1,278,739 $5,718,360
Commercial $19,622,82 $23,974,445  $23,327,217  $26,326,379 $93,251,025
WASD Witr Facility $105,945 $105,096 $93,986 $131,292 $436,320
Non-ResSrinkVtr  $2,877,235 $2,452,278 $2,926,126 $2,675,551 $10,931,192

Marina-Water  $24,923 $32,272 $29.292 $17,303 $103,792
Firelines $54,700 $20.189 $-25,356 $117,075 $166,608
Wir R

trRest $-335.473 $8,878 $-8,789 $473 $-353,615
Surcharge

Total $205,926,447
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Table 321 lists the summary of retail cost comparison from 2014 to 2015 for each customer
category.

Table3-21 Retail Unit Cos2014 and2015

RETAIL UNIT COST 2014 2015

Metered Saleg ResidentiaMVTR $62,126,908 $64,462,546
Metered Saleg Multi FamilyWTR $27,735,528 $31,210,216
Metered Saleg Res SprifktVTR $5,124,614  $5,718,360
Metered Saleg CommerciaWTR $90,231,118 $93,251,025
Metered Saleg WASD WTR Facility $432,555 $436,320
Metered Saleg NonResSprinkVTR $9,115,692 $10,931,192
Metered Saleg MarinaWTR $112,485 $103,792
Metered Sales Firelines $267,937 $166,608
Wtr Conservation Surcharge/Excess Water Usa $108,101 -$353,615
Total Retail Water Sales $195,254,939 $205,926,447
Billed Water (x 1000 gallons) 63,470,026 63,794,433

Retail Unit Cost of Water Sold (per 1000 gallony $3.08 $3.23

Total billed water for 2015 was approximately 63,794,433thousand gallons. Customer retail sales
divided by the associated billed water for2015 results in a customer retail unit cost of 8.23 per
thousand gallons While the amount billed increased in all units except MarindVater and Firelines,
the increase in customer retdi unit cost for 2015 is likely due to increases in MultiFamily and
Commercial Water biled as well as rate increasethat went into effect on October %, 2014 and
October It, 2015.

The Department has an irtlining block water conservation rate structure for all its residential
customers.Table3-22 below shows the current volumetric rate structure for single family residential
customers.

Table3-22 Fiscal YeaR014/2015 Resdential Water Volumetric Ratéper 100 Cubic Feet)

2014 RATE 2015
RESIDENTIALISAGE EFFECTIVE EFFECTIVE
RATES 2014 RATE 50/1/2015) 50/1/2015)
Oto 5 CCF $0.37 $0.37 $0.37
6 to 9 CCF $2.53 $2.75 $3.01
10to 17 CCF $3.15 $3.34 $3.56
18 CCFand over $4.17 $5.53 $5.88
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All four tiered rates for residential, multi-family, and nonresidential are the same, but the rates
apply to different usage volumegTables3-22 and 3-23).

Table3-23 FscalYear2014/2015 Multi-Family RsidentialWater Volumetric Rate (per 100 Cubic Feet)

MULTHFAMILY 2014 RATE 2015
USAGE RATES (EFFECTIVE 10/1/20Y (EFFECTIVE 10/1/201

0to 4 CCF $0.37 $0.37
5to 7 CCF $2.75 $3.01
8to 14 CCF $3.34 $3.56
15 CCF and Over $5.53 $5.88

For a complet list of the non-residential tiered volumetri c rate for all customer classes, see Appendix
H. The list includeghe rate increase that went into effect October 2014 and October 2015.

For purposes of thisaudit the retail rate for the majority of 2015 was $3.56 per hundred cubic feet
(CCF) Based on the data received, it appears that the average monthBverage usage is
approximately 9 CChper month or 27 CCF per quartefor a normal residential customer(residential
customers are billed on a quarterly bais). See Table 22 and 3-23 above to understand the different
rate tiers. In order to further validate this, a review of the metered sales against billed metered water
was also conducted andhe average of $.23 per 1000 gallons wasused. This value was usedas it is
a more conservative value of what cost could be recoveredor future audits, a third method can be
used forcalculating retail rates by calculating the weighted volume of each tier (monthly billing).

3.9 Variable Production Cost

Variable produdion costs represent the cost to produce and supply one additional unit of water and
are estimated as total production costs of the water systenThese costs includeariable costsi.e.
power and pumping, purification, and distribution divided by the totalvolume of water supplied to
the water distribution system including imported water.To see a comparison of variable cost values
for 2014 and 2015,see Appendix C

Variable costs included:

Electrical services

Natural gas

Water and sewer service
Purchasedwater

Calcium carbonate disposal
Fuel

Petroleum gas

Hazardous waste disposal
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Chemicals
Laboratory supplies
Gases

And others

Total variable production costs were estimated to be approximately3 .09 million in 2015. Table 3
24 breaks out the variable cost$or 2014 and 2015.

Table3-24 Variable Production Co2015 (comparison)

LINE| VARIABLE COST 2014 2015

1 Water Source of Supply $4,251,986 $2,096,967
2 Water Pumping $1,418,675 $1,270,755
3 Water Treatment and Purificaih $28,481,936 $32,688,807
4 Water Transmission and Distribution $1,827,615 $1,042,854
5 Total Variable Cost $35,980,212 $37,099,383
6 Finished Water (MG) 110,364 113,839

7 Purchased Water (MG) 152 124

8 Total Water Supplied 110,516 113,963

9 Cost toProduce 1 Million Gallons of Wate] $325.56 $325.54

Finished water supplied to the distribution system plus purchased water fromthe cities of
Homestead and North Miami Beach was approximately13,839 MGin 2015 resulting in a variable
production cost of $325.54 per million gallons of water.

The variable production costs include all the costs for pumping, treatment and chemicalsed at the
treatment plants and were calculated using the financial reports The variable production costs
decreased from 2014 to 2015 by approximately $20,000. Table 325 lists the validation grading for
the cost data component.

Table3-25 Cost Data Validation Grading

GRADED GRADIN{ REASONING
VARIABLE

Total Cost of All costs develomand Third party CPA auditeBincehe auditis conducted

Operation 9 on a financial year and data constructed in a calendar year, there may be
some errors in data transfer.

Customer Retail 8 Used the calculation of metered sales against the total bitedered, this

Unit Cost matches relatively well ith the average use block ($3.p4r CCF)

Variable 8 An evaluation of the financial reports calculating ovdyiablecosts

Production Cost
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4.0 Water Treatment Plant Losses

As previously mentioned, he Department opeates three regional WTPs: Hialeah, Preston, Qrthe
Hialeah RO plantand smaller plants that are part of the South Dade Water Systef description of
eachplant is provided in the subsections belowThe overall annual average diy flow of the entire
system wasapproximately 311.89 MGD during 2015. This is slightly more than the 2014 average of
299.2MGD

Raw water supply for the threeregional treatment plants is currently drawn from 83 Biscayne
aquifer wellslocated in the major wellfieldsof Miami Sgrings, Northwest, Medley(which is in stand
by), West, Southwest, Snapper Creek and several wells onsite at the three treatment plants. The South
Dade Water System is served by 12 Biscayraguifer wells located at the five smaller wellfields
Table4-1 provides a summary of each of the Mianibade County permitted Biscayne aquifer wells.

The Hialeah R(plant is owned jointly by the City of Hialeah andhe Department The RO plant has
an initial treatment capacity of 10MGD and it is designed to have an ultiate capacity of 17.9MIGD.

This plant commenced produetion in November of 2014and the raw water source is the brackish
Upper Floridan aquifer.

A new plant is currently under construction andwill replace three of the small treatment plantsthat
are part ofthe South Dade Water System. This plarslated for completion in 2018will be a 20MGD
membrane softening and ROplant with the abilities to treat water from the Biscayne andrloridan
aquifers. In addition, the Department also has the ability tuse AR wellsas a water sourceA list of
Floridan wells areshown in the Table 42.
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Table4-1 Summary of Biscayne Aquifer Wellfields

DESIGN
NUMBER
WELLFIELDS WTP SERVED OF WELLS
Hialeah Hialeah/
Preston
John E. Preston Hialeah/ 53.28 7
Preston
Miami Springs Hialeah/ 79.30
Upper Preston Uppergl2
Lower Lowerc8
Medley Hialeah/ 48.96 Standby-4
(Standby) Preston
Northwest Hialeah/ 149.35 15
Preston
Alexander Orr Orr 74.40 10
Snapper Creek Orr 40.00 4
Southwest Orr 161.20 17
West Orr 32.40 3
South Dade South Dade 19.01 Leisure Citg4
Water System Everglades3
Elevated Tani2
Newtonc2
Naranja;l
South Miami Heights South Miami Height8VTP 4.00 Former Plantl

6.00 Roberta Hunter Parik

Table4-2 Summary ofloridanAquifer Wellfields
DESIGN

CAPACIT

WELLFIELDS WTP SERVELQ (MGD)

SouthwestWellfield ASF Alex Orr 10.00 2 1,522
West Wellfield ASR Alex Orr 15.00 3 2,283
Hialeah RO WTP Hialeah RO WTI 20.00 14 4,855
South Miami Heights New SMH WTP 24.00 7 8,494

The Hialeah and Prestonplants pump water into both the high pressure and low pressure
distribution systems.The plants are interconnected prior to the high servie distribution pumping
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system and operate a single pumping statiotndependent pumping stations at each plant pump into
the low pressure system.

Real water losses in facilities that use conventional lime softening processcan account for 3 to 5
percent of raw water supplied. A large portion of thisloss can be accountetbr by the handling and
disposal of residuals.This loss is prior to the finished water meters so not directly related to non
revenue water in the distribution system.Lime softening isthe primary treatment of groundwater at
the three regional treatment facilities and the residuals generated in the process are comprised
almost entirely of calcium carbonate (CaCfsolids.

The Hialeah and Preston plants discharge the calcium carbonate idsals (lime slurry) from the lime
softening process through a 12n diameter line from the Hialeah plant and a 18n diameter line from
the Preston plant to either the Miami Springs and/or Northwest Wellfield residuals lagoons.

Prior to re-calcination, some of the water is extracted from the solids via centrifugation and returned
to the treatment process. Water vaporized during the heating of the solids during +ealcination is
not recovered.Small amounts of water are also used (losfpr monitoring plant performance.Water
may also be lost via undetected leaks in water treatment plant structures and piping.

In addition to real losses, apparent water loss may also occur as a result of errors in the individual
well meters, raw water influent plant Venturi meters, and finished water effluent meter readings.
Analysis of the netered raw water flows and finished water flows for the plantds presentedin the
following sub-sections to quantify the oveall water losses at the Orr, Hialeah RO, and
Hialeah/Preston plants. Although large quantities of water are used in the process for backwashing
filters, feeding chemicals, etc., thenajority of this water is recycled back into the treatment process.
Since all large process recycle streams occur internal to the plathese flows are not measured twice
by either the raw or finished water venturi meters.

4.1 Raw Water Flows

Raw water flows continued to be measured botlat each individual well in the systemand entering
the treatment plants.

4.1.1 Alex Orr Water Treatment Plan

Tables 43 and Figure 41 below compare the raw water flows(MG metered at the well fields and
the raw water flows metered at the plant.

Table4-3 Alex Orr WTP Raw Water Flows
SUM OF

RAW WATEH VOLUME

MONTH INDIVIDUAL DIFEERENd DIFEERENQ

WELL FLOWS

January 5,591 5,175 416 7%
February 4,945 4,594 351 7%
March 5,680 5,407 273 5%

April 5,239 5,323 216 4%




Miami-Dade Water and Sewer Department2015 ANNUAL WATERE®REDUCTION PLAN

May 5,761 5,488 273 5%
June 5,686 5,437 249 4%
July 5,834 5,658 176 3%
August 5,771 5,527 244 4%
Septenber 5,068 5,273 -205 -4%
October 5,633 5,466 167 3%
November 5,585 5,382 203 4%
December 6,073 5,775 298 5%
2015 Avg 5.597 5.375 222 4%

At the Orrplant the sum ofeachindividual raw water flow registered on average4 percent per month
higher than measired at the plant raw water influent venturi meters. This is a reflection of both
under/over registration and meter inaccuracies These totalsreflect the sum of 38 individual meters
(34 remote well meters and 4 raw water venturi meters at the plant. In 2014, the average waslso
4 percent higher per month.

Raw Water Flows (Orr)

7,000 1.2

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

B Sum Of Individual Well Flows B Raw Water Plant Flows

Figure4-1 Alex Orr WTP Raw Water Flows

4.1.2 Hialeah andlohn Preston Water Treatment Plast

The Hialeah and Preston plants receive a combination of flovisom both the Northwest and Miami
Springs (Upper and Lower) wellfields in addition to the wellfields located within the plant sites.

Tables 44 and Figure4-2 compare the raw water flowsin MGmetered at the well fields and the raw
water flows metered atthe Hialeah and Preston plants combined
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Table4-4 Hialeah & Preston WTPs Combined Raw Water Flows

SUM OF

INDIVIDUAL RAW WATER| VOLUME
MONTH | WELL FLOWS
January 4,253 4,208 45
February 3,885 3,854 31
March 4,348 4,321 27
April 4,257 4,254 3
May 4,252 4,082 170
June 4,054 3871 183
July 3,958 3,940 18
August 3,858 3,875 -17
September 3,798 3,777 21
October 4,031 4,063 -32
November 3,820 3821 -1
December 3,794 3,803 -9
2015 Avg 4,026 3,98 37

PERCENT

DIFFEREN(Q

1%
1%
1%
0%
4%
5%
0%
0%
1%
-1%
0%
1%
1%

The Hialeah/Prestonwater treatment plant combined sum of individual well raw water flowsreflects
both under/over registration throughout the year. However when looking at the total raw water
pumped in 2015 from the wells and raw water enteringthe plants, the difference isl% as opposed
to 3% in 2014. The monthly under/over registration of these totals reflect inherent meter
inaccuracies(sum of50 individual meters; 45 remote well meters and5 raw water venturi meters at

the two plants).

5,000
4,500
4,000
3,500

£ 3,000

o

= 2,500

Iy

S 2,000
1,500
1,000

500

Jan

Raw Water Flows (Hialeah/Preston)

Feb Mar Apr May Jun

B Sum of Individual Well Flows

Jul Aug Sep

B Raw Water Plant Flows

Oct

Nov

1.2

0.8

0.6

0.4

0.2

Figue 4-2 Hialeah/Preston Combined Raw Water Flows
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4.2 Treated Water Flows

The section below discusses the raw water at the Preston and Hialeah treatment plants separately.
The analysis illustrates how inaccurate the flows are ataeh plant. Because raw water flow at the
Preston plant is more than the treated water, and the raw water flow at the Hialeah plant is less than
the treated water, the combination of the two plants is more accurate than each individual plant.

4.2.1 Hialeah andPreston Water Treatment Plants

Results presented in Figure 43 indicate that the raw water influent flow was on an averagd.2%
more per month than the metered treaked water at the Preston Plant.

Preston Treated & Raw Water Flow

3,500

3,000

/\ A
- V \——\_—»
2,000

1,500

1,000

500

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

=—Raw Water =—=Finished Water

Figure4-3 WTP Difference lizveen Treated and Raw Water Flows

Figure 4-4 indicates that the raw water influent flow was on averagd4% per month lower than the
treated water flow metered at the Hialeah Plant.
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Hialeah Treated & Raw Water Flow
2,000
1,500 \\/\\v’/\ —
] \ - _/
1,000
500

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
= Raw Water Finished Water
Figure

4-4 Hialeah WTP Difference between Treated and Raw Water Flows

When these two plant flows are combined and added up, the results indicate that, on average, there
is a three percent water loss through the Hialeah/Preston treatment compleXhis is shown n Figure
4-5 below. This is consistent with the results reported for calendar year2012,2013, & 2014

Hialeah/Preston Treated & Raw Water
Flows

4,400
4,200 /AN
4,000 \\V/ /\\ N\

3,800 %

3,600

3,400

3,200
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

= Raw Water Finished Water

Figure4-5 Hialeah/Preston WTPs Combined Difference between Treated and Raw Water Flows

The difference in the metered lbws for each individual plant reflect the fact that they need to be
combined given the hydraulics between the. The Preston plant feeds treated water to the finished
water clear well at the Hialeah plant.This inter plant flow is not measured but explainghe under-
registration of treated water flows metered at Preston and over registration of treated water flows
metered at the Hialeah plant.
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4.2.2 Alexander Orr Water Treatment Plant

Table 45 below indicate that the raw water flows measured at the Orr plantwere on average %
higher than the treated water flows metered at the plant. This represents a water lossvell within
expected typical losses.

Table4-5 Orr WTP Treated vs. Raw Water Flows

TOTAL DIFFERENC

RAW WATEHR TOTAL NISHELQ (FINISHED | %
2015 (MGD) WATER (MGD) | LESS RAW)] DIFFEREN(Q
January 5,175 5,097 (78) -2%
February 4,595 4,524 (70) -2%
March 5,407 5,329 (78) -1%
April 5,323 5,248 (75) 2%
May 5,488 5,410 (78) -1%
June 5,437 5,362 (75) -1%
July 5,658 5,579 (79) -1%
August 5,527 5,449 (78) -1%
September 5,273 5,198 (75) -1%
October 5,466 5,388 (78) -1%
November 5,382 5,307 (75) -1%
December 5,775 5,697 (78) -1%

Figure 4-6 indicates that the raw water influent flow was on average 1% per month merthan the
treated water flow metered at the Orr water treatment plant
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Orr WTP Treated & Raw Water Flows
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Figure4-6 Orr WTP Difference between Treated and Raw Water Flows

4.3 Verification and Calibration of Treatment Plant Meters
The analysis and verificationof meter accuracy is separated into three sections:

1. Flow Signal
2. Control Loop
3. Repeatability

This structure allows more auditable data and better accounting and transparency of information. A
basic review of verification and calibration was conductedh 2014 and calibration was continued in
2015.

4.3.1 Flow Signal Verification

The flow signal verification includes the flow measurement device, which for the Department are all
venturi flow tubes. It also includes the impulse lines (the differential pressure flow ling from the
venturi meter) and the differential pressure transmitter (currently most are Rosemount unitsz
either 1151 or 3051).

4.3.2 Control Loop Verification

The control loop with respect to flow metering includes the transmission of data from the differential
pressure transmitter and all the infrastructure to calculate and store the flow measurement data.
This includes the PLCs and SCADA system, all the wiring systems and connections between these
units and the data storage within the iHistorian or physical ttalizers.

4.3.3 Repeatability Quality Assurance (QA) Process

The ®epeatability QA processis required to determine a sequence of analyses which will improve
auditing and accuracy of the data. There are standard verification and calibration schedules set
within the Flow Signal and Control Loop verification stages.
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The Repeatability QA process should include a layered accountability structure that should inclnd
the following:

acknowledgement from field staff that performance of all required procedures havéeen
performed in accordance with the procedures in the adopted SGP

acknowledgement from plant supervisory staff that they have reviewed documentation and
results and thatthese are compliant withSORs and policies

4.3.4 DP Transmitter Calibration Procedeiand Documentation

Calibration should be conducted in laboratory conditions with stable temperature, humidity and low
levels of dust or other particulates. This can be conducted in Departmétacilities if the correct and
calibrated (traceable) equipmert is used. It should not be conducted in the field. It is expected that
this will be conducted by the manufacturer or a qualified third party at least during the initial stages
of this assessment. Full bench calibration documentation data, inclusive of NlSraceability
compliance statements must be included in the documentation package associated with the
Repeatability QA Process.

4.3.5 Treatment Plant Venturi Accuracy

Review of verification and calibrations sheets provided suggests that all the venturi meterseawithin
accuracy tolerances with respect to electronic verification practices.

4.4 Conclusions Hialeah/Preston WTPs

Combined flows indicate(Figure 4-5) that, on average, therds approximately a 1% percent water
loss through the Hialeah/Preston treatmentcomplex. This isslightly more accurate than the results
reported for calendar years 2012 2013 and 2014for the combined plants. This volume of loss is
more commensurate with typical water losses through conventional treatment plantddowever, the
actual accuracy at each plant individually is less than the plants combined.

Calibration certificates were received for several of the Orr venturi meter¢#2 and #5) for tests
completed in 2015. All meter calibrations passedthe relevant metrics. Table 46 lists all tests
completed in 2012 and 2013. For the 2016 audit, it is recommended that all test results are provided
to allow for a thorough updated evaluation of allplant meter calibrations and include asfound data.

Table4-6 Venturi Meter Calibration Results: Raw and Finished Water

OAS LEFT 2043 OAS LEFT 2042
LOCATION METER DESCRIPTION | (AVG % VARIANC] (AVG % VARIANC

Finished Water #1 -0.102% -0.112%
Orr Finished Water #2 0.076% 0.006%
Orr Finished Water #3 -0.008% -0.002%
Orr Finished Water #4 -0.068% 0.032%
Orr Finished Water #5 -0.136% 0.01%

Orr Raw Water #1 0.3% 0.07%
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Orr Raw Water #2 0.08% -0.042%
Orr Raw Water #3 0.092% -0.068%
Orr Raw Water #4 0.252% 0.000%
Hialeah Finished B Flow Meter 0.24% 0.2618%
Hialeah Finished Low Pressure #4  0.02% 0.001%
Hialeah Finished Low Pressure #5  -0.01% -0.01196%
Hialeah FinishedWater Miami Springs -0.10% 0.19036%
Hialeah Raw Water #1 0.04% 0.0444%
Hialeah Raw Water #2 -0.07% 0.0323%
Preston Raw Water #1 0.09% 0.00%
Preston Raw Water #2 0.81% 0.02%
Preston Raw Water #3 0.45% 0.13046%
Preston Finished Water #1 0.24% 0.088%

Preston Finished Water #2 -0.19% 0.02%
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5.0 Results

Plsare an important measurement tool utilizedto make sure that he utility is on track with respect
to operational practices and water losseduction both internally and in comparison tosimilar sized
utilities. The new standard methodologyitemizes each major aspet of water loss and isolates
specific categories. Thisallows for more detailed and accurate reporting andspecific targeting of
volume and cost of losses, thereby allowing targeting of resources to the areas most in need.

The Departmentappears to have reasonable performance as determined and recordedTiable 5-1.
However, there are a number of variablesuch as the unauthorized use and unbilled unmetered
consumption which still need to be calculated in future years tdéurther validate these figures.

Table5-1 Pk Calendar Ye&015

PERFORMAN@EDICATOR VALUE UNITS

Validation Grading 77 out of 100

Non-revenue water as percent by volume of Water Suppli 30.6% %

Apparent Losses per service connection per day: 20.47 Gallons per connection per da
ReallLosses per service connection per day: 133.86 Gallons per connection per da
Infrastructure Leakage Index 11.16 Dimensionless

Annual Cost of Apparent losses $11,580,191 $

Annual Cost of Real Losses $7,631,250 $

5.1 RealWater Loss Goals

The Department® eforts to track and repair water main breaks is equal to or above industry
averages. There are areashat could be improved in the three components ofleak detection
awareness, location, and repair.

4 EA $ADA @ IloshRIsindl@ed@eal loss in galbns per servce connection of approximately
134, and Infrastructure Leakage Index (ILI) which isstimated to be approximately11.16. ILI is a
dimensionless ratio of the Current Annual Real Losses (CARL) to the Unavoidable Annual Real Losses
(UARL). It isa function of the number of miles of pipe, number of connections, and pressure in the
system. Each of these variables has an effect on the leakggas the value for miles, number of
connections, and pressure increase, the UARL wdllsoincrease. More dgails regarding calculation

of the ILI can befound in AWWA manual M36 (fourth edition, 2016 and the AWWA free Water Audit
Software.

Based on 2010to 2012 benchmark data from the AWWA Water Audit Data Initiative, the average
utility reported real loss of 63 gallons/connection/day.1 As another point of comparison, an ILI value

1 Alan Plummer Associates, Inc. and Water Prospecting and Resource Consulting, LLC, JanuaryF4al2007.
Report: An Analysis of Water Loss as Reported by Public Water Suppliers,ipregeasd for the Texas Water
Development Board.
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of 3 is considered reasonable for utilities in the UnitedStates who havesimilar resource needs
compared with the Department?

5.2 Apparent Water Loss Goal

Apparent loss is water that § being usedy the utility but not billed. Reducing apparent loss does not
reduce water use, but does enhance utility revenu&or the Department, stimated apparent losses
are approximately 20.47 gallons/connection/day. Based on the AWWAational Water Audit Data
Initiative (WADI), from 2010 to 2012 the average utility reported apparent loss of approximately 10
gallons/connection/day. The Department has improved in this area during 201%s the2014 value
was 22 gallons per connection per dayt is theoretically possible to reduce apparent losses to zero,
but this will not be possible due to the size and complexity dhis system and the amount of funding
that would be necessary.

The combination of best management practices and recommendations, which apeoposed to
improve the billing system, reduce meter inaccuracy, and further reduce leakage, can have a
significant positive financial effect in the shortterm. The program can start with a relatively small
capital investment to research and reduce the Bihg inconsistencies and inaccurate meters. The
resulting additional revenue can then be used to help enhance the meter replacement and leakage
detection program.

The targets discussed in the previous section are excellent medium to lotgrm goals. Howerer, a
roadmap is needed to reach these goals. The recommended management strategies are the beginning
of the process. These strategies should be reviewed at least every five years, preferably every two
years to re-assess their effectiveness.

2 AWWA Manual M36
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6.0 Recommendations

There are many oRgoing activities whichthe Departmentwill continue to conduct during the next
audit year. These will include active leakage detection, testing and replacement of ungegrforming
meters and testing and recalibration of the produdion meters. In addition to these normal
operational improvementsit is recommended that the following programs are conducted in 203:

1. Continued replacement of the old galvanized service linesThiswill have a significant effect on
reducing water loss in the distribution system.As identified by the leak detection team, the
i AET OEOU T &# I AET 1T ETA 1AAEO TAAOO 11 ¢d CAI OAT EL
2. Continueto developanin-house leak detection data managemeirogram to allow the intensive
assessment needd to evaluate a component analysisCurrently, the leak detection program is
locating more leaks than crews can repair. Because of this substantial bacdog exists. t is
recommended that the leak detection crew classify leaks during the pinpointingprocess.
Currently, small leaks are treated the same way as large leaks. By prioritizing leak repairs, the
Department should be able to substantially reduce the real losses identified by the leak detection
program

3. The Department has completedrecommended pilot programs and should now focus onareas
where leak noise loggers are installed on fixed network systems. This strategic survegthod is
good practice as it allows the Department to survey areas of high traffic. To further define
strategic survey aeas, it is recommended that a failure analysis be completed during each repair
and all information from the pipeline surveyed to the failure analysis is managed in a way that
allows for quick reports to be generated on all leak details

4. The Department shoud consider tracking all details with GIS as mapping unrepted leakage
often times revealsystem details that are not easily identified by entering data into a database.
By enabling reports to be easilgenerated from the EAMS or GI§/stems, theDepartment will be
able to complete historic analysis that will assist in program efficiency decisions

5. Create apilot DMA zone. This project was considered in 2015by the Department but was not
undertaken. The basic structure of a DMA includes one unit of the ditoution system that is
ready made for a district analysis (one supply pipe withexisting metered connection). The
project would achievethe following goals:

a. To comparatively analyze the effectiveness of a standard acoustic water leak survey (survey
tool and ground microphones) versus logging systems and minimum night flow analyse$he
leak detection program has run a comparison of standard manual surveys against lift and
shift logger surveys. The tesivas completedto gain an undestanding of thespacing needed
to make logger surveys comparable to point to point manual survéyg. The test results
identified strategic areas to deploy loggers permanently to increase the efficiency and
effectiveness of the leak surveyComparing all three protocols will enlle the Department to
prioritize and plan surveys

b. Continue to evaluate thedatafrom the currently installed fixed network system and use this
data to perform a water loss analysis irzones where possible Because of the high traffic in
numerous areas, ti is likely that additional areas should be considered for permanent
installations of leak monitoring equipment (if cost justified)
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c. Theoretically analyze the effectiveness of pressure management

Water loss from the system will only be determined after field validation is conducted through
measurements such as minimum night flows irDMAs In the short to medium-term the knowledge
wit h respect to real losses can be improved by more detailed evaluation of the metering and billing
systemsto improve the estimaions of apparent losses (and so reduce the error in the remainder
which is real loss).

It is recommended that protocols continue to evolve to increase the validity of all audit
components.The initial review of the Audit Software results highlighted thefollowing as possible
issues

a.Continue to increase the alidity of data z a number of the data evaluations were estimates
which need additional work to prove and validate Additionally, the Department tested more large
customer meters during 2015 whilereplacing large problematic wholesale meters. This shows the
Departments commitment toreduce apparent losses and increase the audit validationyt additional
work still needs to be done

b. Leakagez There is a relatively large real loss volume expecte be leakageDistribution
and Transmission main leakage surveys will continue to be needed

c.Meter accuracyz more analysis needs to be conducteahnually to improve meter accuracy.
Testing data needs to be evaluatedeplacement programs analyzedind a detailed testing program
for 16to 206 meters initiated. In 2015, the utility has strived to improve large meter accuracy by
increasing the frequency of testing on large customer meters as well as wholesale meters. Large
cuDT I AO T AOGAOO jilbbe tedidd An ah AnBu@lb&siGtarting in 2016 instead of the
original 3 year rotation basis. Wholesale meter are tested (where possible) biannually.
Additionally, the implementation of the large customer meter assessment and productiometer
assessnent projects hasincreased the understanding and validation of information for the 2015
audit. Efforts have been made toreduce apparent loss substantially. ©ntinued efforts will help the
Department meet performance goals fothis type loss.

d. Billing system accuracy the relatively large water loss component means that evaluation
of customer accounts to reduce apparent loss error fronmiss-classified or missing accounts is
advisable. As part of the meter assessment programs, the billingata for these large metersshould
continue to be reviewed by third partypersonnel. This will likely increase the validation of metering
components during the 2016 audit.

6.1 Recommended Best Practice Improvements
Recommenditions for best practiceimprovement include:

6.1.1 Reluce Leakage

The Department has an excellenactive leak detection program and continues toimprove it with
additional staffing and continued review of historic data. With respect to unreported leaks (non
surfacing), the Department can reduce water loss bgepairing leaks, primarily large leaks, more
expeditiously. Once more detailed analysis of the costs and benefits of the leak detection program is
performed; actual reduction in water loss can be estimated. If the real losses are still greater than
the ILI goal, then additional resourcescan be usedo reduce the survey cycleand improve the leak
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detection and repair process. This would reduce the run time of unreported leaks and reduce water
losses proportionally.

To control leakage to the economic leug an increased level of active leakage control beyond that
currently employed by the Department is likely to be required. The current practice of utilizing
acoustic noise loggers is excellent practice; however, this will not find all the leakage in ateys due

to the conflicting noises in a distribution system. Therefore a component of this program should also
include field staff conducting acoustic surveys with equipment specifically designed for surveying of
water leaks and listening to all hydrants, alves, and fittings in targeted areas. Remote technology is
an excellent tool, but it does not act as a total replacement for active surveyds representing the
number of leaks, types of leaks, and identification method should be recorded and reported.
Additional recommendations include;

1. Cortinue with the automated (leak noise logger)survey methods as the pilot program proved
this to be the most effective survey procedure for the leak detection program

2. Analyze actual leakage fotthe specific system sectes and determine the costs, benefits and
complexities of expandingpermanent logger installation surveysto additional areas

3. Conduct additional ®ottom-upd analysis of leakage resultghrough testing in district areas to
determine effectiveness of surveynethods

4. Conduct ezaluation of pressure management potentia{pressure feasibility study)

5. Inan attempt to reduce leak run times for large leaks, is recommendedto addleak prioritization
data setto work orders generated in the field This shouldbe cansidered a critical step in reducing
real loss The leak crews have expanded to a point where the repair crews are unable to keep up
with the repairs. This has created a large baekog of leaks awaiting repair. Reducing kak run-
times appears to be an aa where the Department can reduce real losses in the most efficient
way. Small leaks are currently given the same priority as large leak€urrently, there are over
200 leaks that have been submittedor repair (meter coupling etc.)over 90 daysold. Because
there is no classification or prioritization, the repair crew does not know if the leak is a main line
leak losing substantial gallons per minute or a drip leakit is advised that the leak detection crew
classify leakage ananonitoring repair time s, especially on large leaks. To prioritize leak repairs,
is recommenddl that the Department adopt a classification systertshown below) that is easy to
evaluate. This will insure that large leaks are not left to run for months at a time

It is recommencded that the Department add a field(for reporting) on each work order that
classifies leaks as follows:

Class 1z Leak should be repaired immediately. The leak has tleharacteristics of a large leak
and could be undermining a road, or is likelyjosing a substantial amount of water

Class 2z This leak should be scheduled for repair as it has the characteristics of a large leak. It
does not appear to be under a road, so this leak is not an emergency. Most leaks under road ways
are class 2

3 Atthe economic level of water loss, the cost of additional water loss reduction outweighs the benefits.
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Class 3z This leak appears to be small and has very little chance of creatimm emergency
situation. These types of leaks are pinhole leaks on service lines that are not under a road,
packing leaks, hydrant leaks, etc.

The current dual main replacement program will als reduce leakage as the old galvanized service
lines in alleyways are known to be a major source of leakage

6.1.2 District Zone Active Leak Detection

Hot-spot areas with unusually large leakage should be identified and measured through active
surveys, and tageting methods such as DMg\ This would allow better targeting of resources to the
most problematic areasSeeAppendix | for additional details.

District metering may be complex or costly to implement in some portions of the system. Pilot study
areas will allow these costs and complexities to be evaluated. Analysis of minimum night flows
requires the use of sophisticated techniques to determine legitimate night use, which include
conducting an Assessed Night Use study. Currently no DMA studies have beerdacted within the
Department service area.

6.1.3 Meter Accuracy

1. Conduct testing of a selection of retail meters ofdl 1.55and 20sizes to complement the work on
the 5/8 dand 30and larger meers that were performed in 2015. Continue to test meters of all
sizes and manufacturersin the future. Record the average inaccuracy, weight the average
depending on the volume through each meter size, and record in the audit for 281

2. Continue to test the wholesale customer meters twice per yegas demand dictates) Determine
if there are any inaccuracies and record this in the overall auditmplement a process where any
inaccuracies areactively recorded in suchaway that reporting can occurfor the annual audit. In
addition, develop a written procedure that insures hat all water used for testing is being
accounted for in future audits. This information should be given to theWater Use Efficiency
Manager on a monthly or quarterly basis

3. Analyze productionmeter testing results every year, and note and calculasny discrepancieson
the audit.

6.1.4 Billing System Accuracy
1. Conduct detailed review of billing system operations, includingut not limited to;

a. Review of large meter multipliers
b. Review of classifications for accounts with change of use
c. Crossreferenceproperty parcels,tax and utility records to water utility account records

2. Conduct pilot billing system anomaly assessment to make sure that there are no errors in
accounting of data, or from meter readings to the billing system

3. Complete an inventory of all large meterand compare against the billing system. During the
inventory, update all meter details, premise types, and propdnstallation. Identify meters that
may be underor over-sized. When reviewing the billing and consumption data, develop a testing
scheduleensuring that priority is given to testing meters with the highest return on investment.
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Some of the business best practice changes which could be used to improve and reduce water losses
are outlined in Sections 6.1.1 through 6.1.4.

6.1.5 Prioritization of Implementation Programs

Each of the programs described above and in the outlines below will providguidance inreducing
the volume of water loss and/or reduce the revenue impact of those losses. As expectsame will
have a faster return on investment. As th analyses are developed and data further validatethe
level to which losses can be reduced will be bettamnderstood. Leak repair prioritization should be
considered as leak run times for high volume leakage should have a higher repair priority. Adars
leak classes should be added to the current leak work order generated by the pinpoint technicians.
The analysis of existing leakageshould be prioritiz ed but development of theDMAsand pressure
management pilots will enable more accurate cost bengfio be developed for real losses. This will
help to determine whether techniques such astandard acousticsurveys, technology (e.g. noise
loggers), or pressure management are thmost effectivefor reducing leakage Apparent losses are
already being priaritized through the analysis of the meter testing data over the past few yeavghich
assists in determiningwhen meters are failing and when they should be replaced. This prioritization
will be improved as these dynamics are better understood through anadys of additional data and
through evaluation of the billing system and its interaction with these metering system3.he efforts
of the Dgpartment resulted in a slightreduction in the apparent loss component for the 2015 audit.

6.1.6 Validity of Data- Improving Validation

Improvements in validation could include annual review of data and more discussismegarding the
scoring of the accuracy of data. Thelsdevelopedshould be used in this effort. This is also completed
within the AWWA Free Water Audit Softwae on a basic level (using a 1 to 10 scoring system), and
this format could be included in the additionalPls. Staff would then review the scoring and the
importance of the variable and work towards improving the validation scores of the most important
indi cators.

Transparent analysis of datas being developed. A revenue enhancement team should be set up to
include members from each department who make sure all the data is reviewed, and estimates are
replaced by actual data through increased validation. Enanember should be accountable for their
portion of the data setwhich could then be divided among team members in a similar format with
the Pls. This group should meet at least every quarter. The departments involved in this team should
include (but not be limited to): Administration/Management, Customer Service/Billing, Finance,
Meter Maintenance, Operations, Personnel/Human Resources, Special Projects, and Treatmaiht.
data generated by this revenue enhancement team should be managed by one persioge running
data through one person on a regular basiwill allow the water loss componentsto be better
understood and performance and efficiency can be more closely monitoreBecommendations to
increase data validation for future auditsare as follows:

1. Conduct discussions with relevant staff for each of thnputs which have a validation score
of 9 orless

2. Continue to evaluate calibration and testing data for production/finished water meters on an
annual basis. Conduct flow volume to complement the eledmnic calibration. Move from
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estimation to calculation of the master meter error adjustment (see meter accuracy section
for retail meter data validity)

3. Continue to conduct the audit on an annual cycle. Continue discussions with thvater loss
working group (if assembled)to analyze and assess water losses and to create accountability
for data

4. Increase the data management of the large customer meters and continually evaluate the test
results. By analyzing and reporting the results, the Department can identifanomalies
quickly thus reducing the apparent loss.

6.1.7 Continue Annual Water Audit

Continue to ®nduct an annual water audit for the entire Departmen® system, and if possible for
selected pressure zones. In addition, future auditing and reporting for the dpartment should be
performed with either an overreaching audit department/management analyst or a third party
auditor. This party will review the documentation, and report it annually to all departments (at least
internally).

The AWWA methodology removestself from the unaccountedfor-water percentages used in
previous years, and focuses more on performance indicators such as gallons per connection. These
indicators are generally more robust and less susceptible to climatic changé®m year to year.
Percentage indicators are affected by the increased consumption common when the climate is hot
and dry. It is expected that percentages will still be used by administration and budget staffowever,

with respect to water losses;percentage is a poor indicatoand should be used sparingly.

In 2016, a Water UseEfficiency Managerwas assigned tocollect, review and control the 2015 annual
audit data. This step shows the commitment made by the Department and ifi¢ most efficient
method of managing and collectiig the necessary data to increaseystem efficiency.

6.1.8 Analysis ofFlow and Pressure Data

Analysis of flow and pressure should be conducted in order to evaluate the greatest risk for leakage.
In general, the higher the pressure, the greater the risk of lkage there islt should be noted that a
pressure feasibility study should be conducted prior to lowering pressure in any zone to insure
proper pressure is maintained at critical points.

Figure 6-1 shows an example installation of a pressure logger on tlmaitlet from a PRV.
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Figure6-1 Example Pressure Logger Installation

6.1.9 Improve Current Leakocation Practices

Decreasing leak awareness times can be accomplished by educating and engaging the public, utility
staff, and private groups to be more vigilant in reporting leakage. This can be partially achieved
through the existing Public Awareness Program. Leak location times can be reduced by utilizing
specific technologyand by providing additional training of leak-locating crews to classify leaks on
work orders. Leak prioritization should be consideredto reduce water loss and reduce emergency
call-outs attributed to damage caused by large leakSeeAppendix | for additional leak detection
details.

6.1.10 Meter Accuracy Water Meter Teging and Replacement

Meter accuracy is one of the most important factors with respect to overall water losses in the
Department system Improvement in this area has significantly reduced the value of apparent loss
from 2014 to 2015. The following subsectbons outline some of the methods which can be used to
analyze the true value of the losses and ways to alleviate them.

6.1.11 Volume Limits

A sample of residential meters with throughput volumes which are above the warranty limits for
repaired meters should be teted (Table 6-1). It is expected that there are a number of® 1.53 14
and5/ sdometers with flow volumes in excess of the warranty limits. The 5/86meters are already being
tested as part ofan ongoing program initiated in2012.

Meter testing is expecte to determine that degradation of the meter accuracy occurs at a rate of
throughput greater than the warranty volume. This may be up to three times the warranty (as
developed in previous studie$, but only organized testing and analysis of these resultsivverify .

54
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Table6-1 Example Meter Volume Warranties

METER SIZ] UNITY WARRANTY LIMITf 1.5 X WARRANT

5/8-inch 2,005 (1.5MG) 3,008 (2.25 MG)
1-inch CCF 4,010 (3MG) 6,015 (4.5 MG)
1.5inch CCF 6,684 (5MG) 10,026 (7.5 MG)
2-inch CCF 10,694 (BMG) 16,041 (12 MG)

If the customer is using enough water for the meter to be out of warranty (through flow volume)
within five years, then the customer should be contacted in an effort to reduce their usage to withi
the normal range of the meter warranty. If this is not possible, the meters should be changed out for
meters with larger diameters (once metersizing analysis determines the best meter size for the
customer [see AWWA manuals M22 and M6 for more informatin]). In addition, continued
enhancementsin meter accuracy will improve revenue recovery from sewer usage charges. These
need to be reviewed within this strategy.

6.1.12 Age limits

Most meter replacement programs are based on age. In many cases, the turnovenefers is quicker
than necessary. The same standardized testing regime used for volume of throughput should be
completed for meters with respect to age as well. Tests from other systems have determined
replacementageup to 25 years (depending on other faors such as volume of throughput). This
would be 10 years beyond the factory warranty limits, and could theoretically defer 40% of normal
expenditure on the meters compared to a repair policy just based on warranty.

It should be noted that we are not reconmending a blanket meter replacement program every 25
years. This is the expected average age of meters, due to programs and testing developed through
careful study, and would need to be related to the Department specific data for it to apply to the
Department as well. The structured approach evaluating volume, variations in high, intermediate,
and low flow, as well as age and meter sizing is recommended.
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6.1.13 Testing of Meters
The format of meter testing should follow the current AWWA standards. This is as foll's:

Table6-2 AWWA Standard Flow Test Ranges

GPM 15 2 Ya

5/8-inch

1-inch GPM 40 4 Y
1.5inch GPM 50 8 1.5
2-inch GPM 100 15 2
3-inch GPM 150 20 4
4-inch GPM 200 40 7
6-incht GPM 500 60 12

Additionally, each test should include adest blankdwhich is a new meter with known test history
from the manufacturer. If this meter when tested is more than 2% outside the manufacturer tested
range, thenthe meter should be sent backd the manufacturer for retesting. If there is still a 2%
discrepancy between the manufacture® test and the test conducted by Department staff, then
another representative test should be conducted by #@bhird -party® meter tester. Once this is
conducted the correct analysis can be evaluated.

6.1.14 Conduct Assessment of AMRMI Implementation

An evaluation of the costs and benefits of the curremhetering programs wasunderway in 2015. The
review will include expected timelines and costs for future maintenance ra/or replacement.
Currently the staff costs for billing are very lowput additional factors would be required to make a
fixed network or similar AMR/AMI implementation cost effective. Staff would assess and report on
these costs and benefit, and recommeithe most advantageous program.

6.1.15 Billing System Accuracy

The Department has dedicated staff and processes in place to assist in detecting billing system
inaccuracies however many of these checks and controls are dedicated to high or low exceptions,
meter changes, sub meter usage, and wieads with limited checks for reviewing system accuracy on
other bills. It is recommended that theWater Use Hficiency Managerassemble a norrevenue water
team that includes a person from the billing department that idetifies additional anomalies on a
monthly or quarterly basis.

6.1.16 Review Unauthorized Uses

Conduct an analysis of theft of servicmcluding customers not currently receivinga bill. This should
be in conjunction with a billing analysis. Initial review would nclude analysis of customers with

4The large meter testing flow rates are being changed in the newest version of AWWA Manual ¥)6 S&@lthis
manual for more detailed testing informat.
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water service but no wastewater service, accounts that consistently read zero, identification of
addresses with no service, etc.

6.1.17 EvaluateMiss-classified Accounts

Evaluate and correct accounts withmiss-classified meter ypes (residential or irrigation) to enable
more equitable cost of service for all customers. The water use associated with a sprinkler account is
not assessed a sewerage charge, therefore amyss-classified accounts would need to be determined
and changed As part of the large customer meter assessment, it was recommended that all large
meter premise types be verified and corrected to help identify accounts where incorrect meter sizes
may be inaccurately registering low flows (oversized) or excessive weamay be occurring (under
sized).

6.1.18 Water Billing Data Quality Control

Although the Department has staff specifically dedicated tthe billing process and read exception
analyses, additional resources woulde beneficialas eisting staff have other billingrelated tasks.
Under this strategy, the Department should consider hiring afull-time Management Analystto
oversee the water loss reduction and revenue enhancement prograevelopmentsin water loss
reduction must be documented to show that the Departn is improving, and that the investment
committed to the Billing, Meter Maintenance, and Leak Detection/Operations departmentare
reducing these losses. The Management Analyst should interface with all relevaigpartments,
collate and organize all the dta, and prepare reports on the performance of each area. This will
include, but not be limited to, the following recommended activities:

1. Review sewer usage charges to improve revenue recovery from inaccurate meters. This is an
add-on to the analysis ofneter accuracy. Since it is hot exactly a ofte-one relationship between

the inaccuracy of the water meter and the loss of sewer charges, this needs to be analyzed
separately

2.Review customer accounts with a water account but no wastewater account

3. Review fire line classification and determine if any are unbilled.

6.2 Economic Analysis of Losses

In the current economic climate, financial pressure will drive all investments in infrastructure which
can drive down leakage and apparent losses. It will be anyeimportant next step to continue to
evaluate the economic level of each of the water loss areas.

Focusing on one or more of the best practice improvements depicted above can have the effect of
driving the annual water loss volume from the current leveldwards the unavoidable annual volume
level. During 2015, the Department took steps to reduce the cost of apparent lo§he Department
should focus on achieving an economic level of water losavings from recovered waterequal tothe
expenditure. This isknown as the economic level of loss. Keep imind; all new sources have an
associated development costherefore the economic level of recovery for real losses should also
account for the minimum amount that a new water resource can coshnother factor to consider is

the value of repairing a small leak that prevents a catastrophic event in the futur€his avoided cost

is a more relevant baseline for the Department due to the future water resource constraints
suggested in the 20 year planning horizon of #¢nWater UseEfficiency Plan.
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AppendixAt Implementation Plan(Exhibits 17A & 17B)

Special Permit ConditionNo. 20 requires the Department to report on the status of activities
presented in Exhibits 17A and 17Bof the permit. The following is a list ofactivities with reference
numbers as they areshown in the Exhibits - detail on each activity is provided in subsequent pages:

Appendix Az Table of Contents
5.3 Recommendations for Real Loss ReductidiiExhibit 17A)
5.3.1 System Design (Ative Review) [Completed]
5.3.2 System Management

5.3.2.3 Asset Maintenance or Replacement
5.3.2.4 Reduce Mintenance Response Times
5.3.2.5 Active Leakage Control and Sounding
5.3.2.6 Number not used in WUP
5.3.2.7 Pressure Management
5.3.2.8 Speed and Quality of Repairs

Perform Venturi Comparative TestgWTPs

Perform Venturi Comparative TestsWholesale Customers

Conduct Wholesale Customer Unmetered Connection Survi@ompleted]

Pilot Fixed Network AMR[Completed]

6.3 Recommendations for Appaent Water Loss Reduction(Exhibit 17B)
6.3.1 Reducing Unmetered Supplies
6.3.2 Improved Meter Accuracy
6.3.3 Commercial Meter Types and Sizes
6.33.2.1 Compound Meters andJsage Compared to Same Sizerbine Meters
6.33 Looking Forward (Setting Economic Meter Testing Goals
6.34 Improved Calibration of Wholesale Customer Meters
6.35 Wholesale Customer Unmetered Connection Analydi€ompleted]

Conduct Field Accuracy Testing of Commercial Metef®ngoing]
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Pilot AMR to Improve DataHandling and Reduce Cost
Characterize Residential Water Demand Use Pattern

Determine Economic Optimum for Residential Meter Replacement

5.3 Recommendations for Real Loss Reduction

5.3.1¢ System Design
History

Refer to Introduction on page 1 for detall

Recommended &llow-up Activities
None

5.3.2¢ SystemManagement

5.3.23 ¢ Asset Maintenance or Replacement

Action Item: The Department initiated efforts to evaluate and improve the distribution pipe
replacements.

History

In 2010, the Departmentperformed an &conomicAnalyses of Leak Detection Program and Pipe
Replacemenbstudy, which evaluated historical trends to establish an adaptive strategy for pipe
replacement and leak detection programs based on statistical analysis of leak incidengapge
replacementinvestments, and economic levels of return. The study proposed a modified approach
to align system investments withthe economic impact of leak incidences.

In 2010, the Department also initiated the GCondition Assessment of Pratressed Concrete Cylinder
Pipe (PQP) program which surveyed the major water transmission pipelines. As a result of the
assessment, a rehabilitatiorprogram was developedusing a Carbon Fiber Reinforced Plastic (CFRP)
system. Over 40 miles of PCCP were inspected in 201and 2012 the Depatment completed
inspection of 120 miles of large diameter PCCP pipe in the water distribution system and successfully
repaired and/ or replaced 118 segmentsin 2013 the Department updated the distribution system
data base with new developments and replaceemts including information on pipe age and pipe
material to better correlate pipe breaks with pipe rehabilitation and/or replacement efforts.In 2014

the Department updated the GIS data base for replacements including information on pipe age and
material.

Completedin Audit Year 2015

In 2015 the Department continued to update the GIS database Approximately 88 miles of
distribution water lines were added duringthe year.
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Recommended Follovup Activities

Connect leak detection and leak repair program tthe GlSdatabase Include all leak data as well
as a complete failure analysis documented during repairs

While collecting leak detectionand pipeline data, record the information that integrates the

interconnectivity of the system and the relation to othe sets of data, such as underground pipe
material, size, age, and environmern(i.e. soil type, soil corrosiviy, etc.) that can help document
the basis for pipe failure

Validate the accuracy of the asset condition assessmént evaluating through field testing

Follow up on the recommendations of this study in order to conduct pipeline condition
assessment on those segments of the distribution system found critical.

5.3.24 ¢ Reduce Maintenance Response Times

The Departmentshould consider implementing protacolsto reducethe time it takes for maintenance
crews to respond to leaks and to improve the speed and quality of its repairs.

History

Basicdata on speed and quality of repaihas been maintainedfor many years; however, it has not
beentransferred to Asset Management databasefor more accurate review. Quality of repairs has
been driven by utilization of standard methods and practices such as those developed from AWWA
Standards documentsin 2013 the Departmentcommenced incorporating leak detection datanto

the Enterprise Asset Management System (EAMS) to keep track of leak response time and inventory
repairs (i.e. new and repatches).To identify leak run times, data management personnel must now
compare the leak pinpointing work order (access databagewith the EAMS database repaiwork
order. In 2014 the Departmentreviewed the tracking of leak response time and inventory repairs
(i.e. new and repatches). Example component analysis review of response times was considered.

Completedin Audit Year 2056

The Departmenthas added additional staffing whichassists inmaintaining the 10 month survey pace

even with the new logger deployment standards that require the distance between loggers be
shortened to enable the detection of quiet leaks. This spacingas/determined by completing a pilot

study that included a manual point to point survey compared to a logger surveylhe closer logger
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" O1 01 Ad 1 $eénppdriti® E farl adis8 of leaks documented during 20151,491 leaks of the

3,041 reported were a result of the leak detection prograr® active survey.

Recommended Follovup Activities

Cortinue with development of an active databaserecording time that leaks were reported,
pinpointed and repaired. The costs of repair (labor and materials) should also be included dn
the amount of lost water estimatedwhen this data is available This data should be used to
determine the costs of each leak andcost-benefit analysisof avoiding them
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To reduce response times to repair leaks of the greatesvalue, it is recommended that the
program include leakclassifications as part of thavork order generation procedures as a means
to prioritize leak repairs

Evaluateawareness times in cases where knowleakshave run for extended periods of time but
were not associated to leakage until after a leak was fount.possible, attempt to review the
current leak backlog and select leakage that have the greatest potentiar loss. For example, a
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always be the case, but most maime leaks should have a higher priorityfor repair

Conduct a review of the quality of fittings and repairs. Evaluate if any of the fittings used are
performing poorly and if so review the standards and specifications around these items

Review current failure analysis documentation as well aslbrepair data to determinea more cost
efficient procedure to increase return on investment while reducingwater loss. This process is
made much easier if all data were managed through the Departments GlBabasesystem. The
Department should consider merging all data to one location that is managed by their GIS
software.

5.3.25 ¢ Active Leakage Control and Sounding

The Departmentcontinued their active leakage control and sounding programThe Department is
now employing a more strategic strategy to insure thorough coverag&or example, & surveys are
not completed by lift and shift logger techniques. In the downtown area where traffic iseavy and
surveying is dangerousthe quality of survey is compromised de to extraneousnoise and service
draw. In this location, the partment has installedpermanentloggersconnectedto a fixed network
which allows surveys to be completed remotelyand more frequently.

History

In 2013 the Departmentinitiated an evaluation of automated leakage detection through leak noise
loggers. Two systems werg¢ested and completedandreview of results is underway. The Department
has also increased the sensitivity of its leak detection program by reducing the distance between
noise loggers (both automated and manually deployed)in 2014 the Department focused on
improving efficiency of the leak noise logger deployments. The liind-shift methodology was used
to surveythe entire system and allow more effective use of leak pinpointingesources.

Completedin Audit Year 2056

The Department isin the process of incorporating leak detection data into the Enterprise Asset
Management System (EAMS) to keep track of leak response time and inventory repairs (i.e. e
re-patches).Additionally, the Departmentincreasedthe number of personnelin the leak detection
program and purchased additional loggersThe department analyzes sound from 360 access points
each daywhich has resulted in an increase of leaks identified. This increase hasisad a backlog as
the repair crews prioritize repairing visible (reported) leaks.

Recommended Follovup Activities

O00A
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Consider modifying the way the leak data is manageto make tracking leak run times and
reporting easier to manage. Once the informatiois set up for analysis, consider expanding newly
employed strategic survey strategy

Continue to evaluate leaks per mile of main for the total system and per sector to gain
information on where real losses are.Consider connecting with the hydraulic model o
determine if pressure, age, or material has an effect with respect to leakage.

5.3.2.7 ¢ Pressure Management
History

The Departmentis in the process of developing a pilot study for Pressure and Zone Management that
will assess a strategy for timely redaing systemwide real water losses (and attendant nofrevenue
water) without compromising level of service.In 2013 initial review of the Miami-Dade system was
conducted and the Miami Springs area was chosen to be evaluated for a pilot zone evaluation for
pressure managementln 2014 additional review of the MiamiDade system was conducted and
metering data was evaluated prior to any final decision for a pilot zone evaluation for pressure
management.The leak detection personnel stated that the pressure i®o low to employ pressure
management.

Completedin Audit Year 2056

There is no plan to conductpressure management at this time. Because the average pressure
throughout the system is approximately 55 GPM, it is believed that the critical points will natllow
for substantive pressure reduction.

Recommended Follovup Activities

Complete pressure feasibility studies in any pressure zone considered for pressure management.
Include pressure logging at all critical and high points in each zone.

Assess the Hectiveness of pressure management after the pressure feasibility study is
completed.

5.3.281 Speed and Quality dRepairs

Due to the increase in leakage realized in 2015, leak back logs have increased. Currently there is no
prioritization of leak repairs. Department personnel feel that the leak backlog issue could be solved
if the leak detection program has one or two repair crews assigned specifically to the leak detection
program.

History

In 2013 the Departmentwas in the process of incorporating lek detection data into the Enterprise
Asset Management System (EAMS) to keep track of leak response time and inventory repairs (i.e.
new and re-patches).In 2014 the Departmentcontinued to incorporate leak detection data into the
Enterprise Asset ManagemenSystem (EAMS) to keep track of leak response time and inventory
repairs.
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Completedin Audit Year 2056

In 2015, the Departmentcontinues to beableto review leak run times, but it requires comparing the
EAMS database with the Access Database used dreating repair work orders. It is recommended
that the data management is stream lined to allow for aim-depth analysis of the distribution system.
This analysis will likely identify a more strategic approach to leak detection that will reduce real
losses more efficiently.

Recommended Follovup Activities

Update the distribution system data base with pipe age and pipe material to better correlate pipe
breaks with pipe rehabilitation/replacement efforts.

Create and monitor metrics for quality of fixtues (how often they break, etc.) and the time from
awareness to repair.

Include in the EAMS tracking a detailed failure analysis as well as whether a leak was reported
or unreported. This step will help management make more informed decisions regding line
refurbish/replacement or the possibility of implementing a strategic survey to increase
efficiency.

The following activities impact the Apparent Loss component of the water audit. These components
are listed under the Real Loss Reduction section okEibit 17A.

Perform Venturi Comparative TestSNTPs

The Departmentis currently performing comparative accuracy testing on the combined raw and
finished water meters at its water treatment plants.

History
In 2012 the Department:

Contracted with GE Measwment and Control to conduct flow diagnostics of all the magnetic

flow meters currently installed at the supply wells in the system. The test resulisere presented
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accurately

In 2012 the Department also conducted their biannual calibration of the flow transmitters at all

raw and finished water venturi meters in the three plants. Calibration reports indicated that all

OOAT Oi EOOAOO OPAOGOAAG OEA AAI EAOAOETT OAOOO ET |
In 2013 calibration was conducted at the Alexander Orr, Hialeah and Preston Plants for four raw

water Venturi Meters and fnished water meters. GE Measurement and Control was again

contracted to conduct flow diagnostics of all the magnetic flow meters currently installed at all

the supply wells in the system

In 2014 a Production Meters Assessment was initiated to more accuddy validate the finished
water venturi metering systems.



Miami-Dade Water and Sewer Departmeit

Completedin Audit Year 2015

This year, te Production Meters Assessment was implemented to more accurately validate the
finished water venturi metering systems the assessmentvas completedin 2015.

Recommended Follovup Activities

Continue to flow test and calibrate meters on an annual badiy:

Testing for the raw and finished Venturi water meters at some of the Preston and Hialeah
plants cannot be performed until test taps are installed. Reviewstallation locations for test
taps needed to validate the level of metering accuracy at the Preston/Hialeah plants

Identify any capital projects that may be required to support meter testing.

Perform VENTURI Comparative Test@/holesale Customers

The Department continues to perform comparative accuracy testing on its wholesale customer

ventureandOOOAET A 1 AOAOOS 4EAU AT 11060 OAOGO ¢6 AUDPAOO
History

Venturi Meter Sites: In 2010, steps were taken to connect these meters to SCADA. Test tap
installations required for accuracy testing are pending

Turbine Meter Sites: In 2010, these meters were connected to the AMR system. Evaluation of other
wholesale meters is pending upon installation of additional test taps

Wholesale customer meters were flow tsted annually where possible
In 2013 and 2014, the testing goal for wholesale meters was sefannual.

Completed in Audit Year 2015
The goal for testing wholesale customer metereemains semi-annual.

Recommended Follovup Activities

Continue to plan Capal Improvement Programs required for testing, monitoring and/or
replacement of inaccessible meters

Additional evaluation of the SCADA or AMI connectivity is being considered
Test by-pass meters when possible
Conduct a wholesale customer unmetered connecin survey

Meters with high consumption should be considered for additional testing to insure optimal
efficiency.
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Conduct wholesale customer unmetered connection survey [Completed]

PILOTFixed NetworkAMR

The Departmenthas implemented two fixed neworks to monitor for leakage in hazardous areas
They are currently evaluating the use of a mobile cellular platform for areas where they are unable
to use line of site technology. It is recommended that lift and shift and permanent installation loggers
are managed through GIS.

Fixed Network Installation

History

The Department has tested AMR (automatic meter reading) which collects meter data and transfers
the information to the utility, and AMI (advanced metering infrastructure), also known as smart
meters which collects and stores data and allows for two wayxommunication. In 2010, the
Departmentinitiated the expansion of the AMI network with the installation of additional AMI meters
from Sensus Metering Systems, Inc. A total 5120 AMI & AMRmeters were installed in the service
areawith 4,300 AMR metersinstalled specifically in the Miami Springs areaand 820 AMI meters
installed in other locations. A joint AMI project was also created with the Miami Dade County Parks
and Open Space Departmenfdditional AMI and AMR interface units were connected to the system
in 2013 and the Miami Springs network was tested. This system was operational in 2013, 2014 and
2015.

Because of the AMI meters in the Miami Springs area, a pilot study using permanermistalled AMR
leak loggers was completed. This allowed the Department to test the radio loggers, complete multiple
surveys, and compare the logger effectiveness against a point to point survey. The results of the pilot
were such that the AMR loggers wermoved to strategic locations where manual surveys are difficult
to complete due to limited accessibility and heavy traffic.
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Completedin Audit Year 2015

Data from the system hd been reviewed and evaluatec&nd anAMI assessment was completed he
Department is currently considering AMI and will likely put out an RFP during 20180 expand
throughout its service area

The pilot fixed network conducted for the leak loggers was completed. It was determined that fixed
networks would be used for logging in aras where lift and shift or manual surveys are not practical.

Recommended Follovup Activities

Continue to expand AMR/AMI network and continue to test its effectiveness in thBepartment
service area. Evaluate total system AMR/AMI potenticds well as the wategic use of AMR leak

logging.

Enhance GIS Database
The Department iscurrently enhancing its GIS database.

History

The Department continues to enhance its GIS database to include more information on its
distribution system features (pipe lengths diameters, materials, age in service, etc.).

The GIS database was queried to access the current mileage of pipeline within the system. The
database continues to be updated actively whenever new water main projects are completed and
after any field-basedreports show differences from what is currently within the database.

Additional improvements in the GIS database were included in 2014. This included removal of a small
number of miles of raw water main previously included in the audit.

Completedin Audit Year 2056

Additional improvements were made to the GIS database. Miles were added to the database during
the year.

Recommended Follovup Activities

Plan integrated use of expanded capahiiés in asset management progranand conduct initial field
validation to prove accuracy of databaséncorporate leak detection survey, pinpointing and repair
activities into the GIS database. Design quick reports for all leak detection details including a
comprehensive failure analysis conducted during repairs.

The numkbers for the following section were derived from Exhibit 17B of the water use permit.
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6.3 Recommendations foApparentLoss Reduction

6.3.1¢ Reducing Unmetered Supplies

The Departmentcontinues with efforts to reduce unmetered water supplieslt is recommended that
a Water Loss Manager position be created tiead a water loss teamwhich could more accurately
identify and quantify unmetered supplies.

History

Fire-fighting and main flushing are the largest unmetered uses @ E A  $ A b Asgstein.AkhGughO
not metered, main flushing volumes are estimated using industry acceptéfiow x duration) protocol
and are consistently recorded. Usage by fire departments is currently neither estimated nor
recorded. In 2010, Fire Departments that receive water fronmthe Department were identified and
contacted to request their cooperation in developing a methodology to better account for their water
usage.ln 2013 main flushing continued to be monitored actively and flow x duration calculations
developed. In 2014 main flushing continued to bemonitored and flow x duration calculations
developed. Fire department water use continues ndb be accounted foras was the case in previous
years.

Completedin Audit Year 205

Main flushing cmtinued to be monitored and flow x duration calculations devebped. Fire
Departments in Coral Gableghe city of Miami, and MiamiDade County supplied estimasof use on

a monthly basis. Included in the internal nofrevenue quarterly report, were estimates for
inspections, distributions, auomatic devices, and the hydrant section. It appears that Vactor truck
usage is also accounted for, but this value appears to be inconsistently recordeslso included on

the quarterly NRW report is the estimated water recovery (based on calculations upovisual
inspection). Each leak is estimated to be leaking for 180 days unless the leak is caused by a contractor
mishap.

Recommended Follovup Activities

Continue to corduct meetings with all Fire Departments to evaluate their water usage

Based on the éedback from the Fire Departments, develop a methodology for appropriately
accounting for Fire Department water use

Record all unmetered uses and develop annual trends of this usaghs part of the NRW team
the volume of water used to test meters shouldbe tracked and added to the unbilled metered
component

6.3.2¢ Improved Meter Accuracy

The Departmentcontinues to conduct field accuracy testing of commercial meters to impravtheir
meter accuracy.

History
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Some commercial meter sites have proved to be altenging to test, not because of the sites, but
because of circumstances such as Jackson Hositamability to shut down an entire line for testing
purposes.

In 2010, a dedicated testing site was installed to testémeters.In 2012 a residential metertesting
program was initiated. More than 800 meters were tested in 2012n 2013 the Departmentcontinued

to conduct accuracy testing and evaluation to estimate the overall accuracy and replacement of
suspect retail meters. Analysis of test data was alsomducted by staff interns to evaluate agbased
performance data. New metes such as Sensus iPerl wettgialed. In 2014, the Departmentfocused

on large customer meter testing and repair. The duration between tests was actively reduced in this
audit year. The Department implemented a large customer meter assessment (2014/2015) to help
identify meter anomalies and determine proper size and type of meters installed on customers with
06 ATl AmeteS.@Qrigy, nrpth oco¢ OAOOO xAOA Aagerbl AGAA 11

Completedin Audit Year 2056

In 2015, the Department completed the large meter assessment project and increased the numlwér
large meters tested (from 332in 2014 to 690 in 2015). Additionally, the department evaluated the
testing protocols of each meter test vehicle to insure that the methods used were consistent between
all technicians. Several large mets were repaired or replaced during the # quarter of 2015 which
slightly reduced the cost of apparent lossThe Department tested 1,241 5/ | AdGriAg>2015.
The low flow accuracy rate averaged approximately 92%.

Recommended Follovup Activities

Determine meter testing frequency by meter size and configuration based on economical and
statistical analyses of commercial meter samplesincrease tests on high consumption and
problematic meters; base test frequency on economic impact

Install test taps at locations that have been evaluated and inspected where displacement and
turbine meters were being used in a compound setting

Install and testnew meters for better accuracy and less maintenance
Monitor and analyze data to direct replacement and maintenance improvements

Bench test or have 8 party contractor complete tests on meters where high flow test
requirements are not being met (high volumecustomers)

Test all by-pass meters regardless of size

Complete demand profiling on meters that appear too large or too small for the consumption
that is being registered

6.3.3¢ Commercial Meter Types and Sizes

6.3.3.2.1¢ Compound Meer Usage Compared t&ame Size Turbine Meters
The Departmentinitiated efforts to compare compound meter usage to similariysized turbine meter
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compound meters.
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History

The Departmert obtained a few new style@mnidmeters from Sensus for evaluationThese meters
act as compound metersand were installed by the Department at various sites and passed the
evaluation process with satisfactory results regarding measurement afltra-low flows with a full
range of high flows. The®mnidmeters have now become standard fothe Department.In 2013 the
Department continued to use and specify the Omni meters. Continued analysis has been conducted
to prove out the satisfactory results developedri previous years.In 2014 the Departmentcontinued

to use and specify the Omni meters. Continued analysis has been conducted to prove out the
satisfactory results developed in previous years.

Completedin Audit Year 205

The Departmentcontinues to use andspecify Omni metersfor all replacements Continued analysis
has been conducted to prove out the satisfactory results developed in previous yeasn evaluation

of the meter test data revealed that several Omni meter tests resulted in an uncharacterissieght

over-registration. It is possible that this result could be due to test procedures.

Recommended Follovup Activities
Continue todocument the@mnidmeter test results (look for slight overregistration) . Insure that

consistent testing protocols ae used by all meter technicians.

Develop and analyzea database with testing data results.As part of the large customer meter
assessment program, it was recommended that an inventory and premise type evaluation take
place to insure the inventory accurag. This step will assist in the identification of possible
incorrect sizes or types of meters

Continue replacing the obsolete turbine meters with@mnid or other reliable meters currently
under evaluation bythe Department

Continue to st the turbine metes to determine the meter accuracy and to rank replacemenisr
test frequencybased on consumption and economics.

6.3.3.3¢ Looking Forward (&ting Economic Meter Testing Gd)
History

The Department tests all wholesale meters twice per year ahall largecustomer meters annually
Recommended Follovup Activities

It is recommended that meters with the highest financial impact are considered for more frequent
testing than meters with minimal financial impact. This method may result in specific meters being
tested more than twice per year, while meters with limited demand are tested less frequently.

6.34 ¢ Improved Cabration of Wholesale Customer Mers

The Departmentis currently performing comparative accuracy testing onits wholesale customer
venturi and tur bine meters. Two inch bypass meters (SR and Omni) are not beirigeld tested.


































































