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Executive Summary

Miami Dade Water and Sewer Department (WASD) hired Black & Veatch (B&V) to complete the
2016 Water Audit following American Water Works Association (AWWA) methodology. The
AWWA audit is a software tool that aids utilities with monitoring, calculating value, and validating
water losses.

Project Background

B&V has prepared the past five annual water audit reports for WASD to fulfill the requirements of
Miami Dade County’s (County) water use permit issued by South Florida Water Management
District (SFWMD).

Beginning in 2016, reporting requirements included in the water use permit were modified by
SFWMD eliminating the annual water loss audit reduction plan. Though no longer required, WASD
elected to complete an audit for calendar year 2016 (2016) using AWWA methodology as the report
identifies key performance indicators (PI's) that assist with the prioritization of water loss
interventions to reduce the WASD water losses in the most efficient manner possible.

Project Process

The B&V team evaluated data received from the WASD that enabled a desk top analysis to be
conducted. The information evaluated included water supplied, authorized consumption, system
data, and cost data. The information provided was validated using the AWWA grading matrix that is
built into the AWWA water audit software. Validation grading is similar to a confidence factor and
ranks data inputs from one to ten, with ten being the highest confidence. The audit data inputs
enabled the WASD to identify the volume of water losses within the system, applied a cost to the
water losses, and validated the accuracy of the data. Comments and recommendations were
developed that will help the WASD reduce non-revenue water. Performance indicators were
documented to help WASD measure the impact of current and future water loss interventions.
These indicators aid in the development of strategic goal setting.

Project Findings

The overall validation grade for the 2016 water audit was 78 out of 100. This ranks the WASD
solidly as a level IV (out of V) utility with regards to overall data accuracy. The overall validation
grade has improved by five points since the initial audit conducted in 2011. This is a testament to
the WASD making improvements in the way that they monitor and collect audit data.

WASD realized a slight increase in water loss from 2015 to 2016 though the 2016 audit value for
water produced increased while the water billed through meters remained relatively consistent
compared to 2015. The increase in water loss was minimal and could be a result of increased data
accuracy. The Infrastructure Leakage Index (ILI), which is a reliable performance indicator with
regards to water loss, improved from 11.16 to 10.96 from 2015 to 2016. Overall, the audit
determined that there was minimal change in loss during 2016.

The WASD implemented substantial improvements during 2016 and 2017 that will reduce water
loss. The implemented changes will reduce real (physical) loss by reducing water leakage through
repair prioritization and increased data management. Additionally, the WASD has expanded the



large meter testing program which should reduce apparent (paper) loss as increased meter testing
will identify and address problematic or inaccurate meters in a timely manner.

Conclusions

The WASD continues to improve the validation or accuracy of the data gathered for their annual
water audits. During 2016 and 2017, the WASD has made and continues to make improvements
that should reduce real and apparent loss for future audits.

The results herein are a result of data analysis and evaluations conducted on information provided
for 2016.

Key Definitions

Water Supplied: Volume of water from the sources + Water Imported - Water Exported. Production,
export, and import meter accuracy is factored when calculating the total water supplied
component.

Real Losses: Physical Water losses from the pressurized system (water mains and customer service
connections) and the WASD storage tanks, up to the point of customer consumption.

Apparent Losses = unauthorized consumption + customer metering inaccuracies + systematic data
handling errors. Apparent Losses include all type of inaccuracies associated with customer
metering (inaccurate meters as well as improperly sized meters or wrong types of meters for the
water usage profile. This includes systematic data handling errors (errors in meter reading, billing,
archiving, or reporting), plus unauthorized consumption (theft or illegal use).

Authorized Consumption = billed water exported + billed metered + billed unmetered + unbilled
unmetered consumption. The volume of metered and/or unmetered water taken by registered
customers, the WASD own uses, and uses of others who are implicitly or explicitly authorized to do
so by the WASD for residential, commercial, industrial and public-minded purposes.

Non-Revenue Water = Apparent Losses + Real Losses + Unbilled Metered Consumption + Unbilled
Unmetered Consumption. This is water which does not provide revenue potential to the utility

Infrastructure Leakage Index (ILI): The ILI is the ratio of real losses (physical losses) to the
Unavoidable Annual Real Losses (UARL). The ILI is a highly effective performance indicator for
benchmarking the performance of utilities in operational management of real losses.

Unavoidable Annual Real Losses (UARL): The UARL is the theoretical value that represents the
technical low level of leakage achievable with optimal leak detection efforts using today’s best
technology.



1. Introduction

The project began by requesting data from various WASD staff to obtain all necessary information
to complete the 2016 water audit. The data utilized for this audit was obtained from the production,
billing, non-revenue, GIS, and financial sections of WASD. In addition to the initial data request,
WASD personnel provided additional information on request as needed.

2. Audit Summary

Based on data reviewed, the performance indicators (PIs) reveal an increase in real and apparent
losses while decreasing the infrastructure leak index (ILI). An increase in real and apparent losses
was expected due to the high number of leaks identified in the 2015 audit which the repair crews
were unable to fix in a timely manner. Contributing to the increase was the lack of prioritization of
leak repairs which resulted in large leaks with long run times. As a result, the 2015 audit included a
recommendation to classify leaks prioritizing repairs. WASD implemented this recommendation in
2017, ensuring that the largest leaks are repaired first and should substantially reduce real losses
in the future. This overall trend of increasing losses mirrors that of the internal water
accountability reports generated by WASD.

Several improvements have been implemented from late 2016 through mid-2017 that should
reduce future water losses. These changes include: (1) the large customer meter testing program
increased the number of meter test teams, from three to four, expanding the number of meter tests
that can be completed each year; (2) implementation of a leak classification protocol to help
prioritize water leak repairs; (3) employ a repair crew dedicated to repairing leaks identified by the
leak detection program, (4) data management has increased throughout the leak detection process,
and (5) a staff re-organization was implemented, allowing all facets of the program to fall under one
umbrella. For additional details on these efforts, refer to the water loss section of this report.

2.1 AWWA/IWA Water Audit Pages
o Figure 2-1: 2016 AWWA/IWA (American Water Works/International Water Association)
water audit worksheet. This worksheet lists the values of all components and validation

grades.

e Figure 2-2: 2016 AWWA/IWA Water Balance

e Figure 2-3: 2016 AWWA/IWA Performance Indicator



A A Y er Aud 0 A

Repo 0 0 ee ...‘. Eal';'--
Water Audit Report for:|MDWASD
Click to add a comment Reporting Year:| 2016 || 1/2016 - 1212016

Please enterdatain the white cells below. Where available, metered values should be used;ifmetered values are unavailable please estimate a value. Indicate your confidence in the
accuracy of the inputdata by grading each component(n/a or 1-10) using the drop-down listto the left of the inputcell. Hover the mouse over the cell to obtain a description ofthe grades

All volumes to 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 all criteria for that grade and all grades below it. Master Meter and Supply Error Adjustments
WATER SUPPLIED R Enter grading in column 'E' and J' - > pent: Value:
Volume from own sources: [ Il & 117,294.796| MG/Yr 0.00%| ® O MG/Yr
Water imported: 249.707| MGIYr 0.50%| @ O MGIYr
Water exported: |53 | 8 21,775.129| MG/Yr -1.00%| @ O MG/Yr
Enter negative % or value for under-registration
WATER SUPPLIED: | 95,550.678| MG/Yr Enter positive % or value for over-registration
AUTHORIZED CONSUMPTION Click here:
Billed metered: [ IEM[ s 63,998.032|  MG/Yr for help using option
Billed unmetered: I3 0.000| MG/Yr buttons below
Unbilled metered: 439.565| MG/Yr Pent: Value:
Unbilled unmetered: 1,104.383| MGNT [105% ® O] [V
Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed A
Use buttons to select
AUTHORIZED CONSUMPTION: | 65,631.980| MG SRR i
supplied
WATER LOSSES (Water Supplied - Authorized Consumption) 29,918.698| MG/Yr
Apparent Losses Pcnt:
. . Al
Unauthorized consumption: 238.877| MG/Yr | 0.25%1 ® |MG/Yr
Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed
Customer metering inaccuracies: 1,699.729| MG/Yr [ 257% ® O | Y%
Systematic data handling errors: 1,837.702| MGIvr | 10O @ [1,837.702 | MGV

Apparent Losses: 3,776.308| MG/Yr

Real Losses (Current Annual Real Losses or CARL)

Real Losses = Water Losses - Apparent Losses: 26,142.390| MG/Yr

WATER LOSSES: [ 29,918.698| m/yr

NON-REVENUE WATER
NON-REVENUE WATER: 31,552.646| MGIvr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: I3 M| o) 6,205.0| miles
Number of active AND inactive senvice connections: ? 488,102
Senice connection density: 79| conn./mile main
Are customer meters typically located at the curbstop or property
line? . Yes (length of service line, beyond the property

Awerage length of customer senice line: boundary, that is the responsibilityof the utility)
Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Average operating pressure: psi

COST DATA

Total annual cost of operating water system: $214,887,256| $/Year
Customer retail unit cost (applied to Apparent Losses): 2 $3.43 |$/1000 gallons (US)
Variable production cost (applied to Real Losses): - $333.67| $/Million gallons  [] Use Customer Retail Unit Cost to value real losses

WATER AUDIT DATA VALIDITY SCORE:

**YOUR SCORE IS: 78 out of 100 ***

Aweighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

Figure 2-1 2016 AWWA/IWA Water Audit Worksheet




AWWA Free Water Audit Software: Water Balance

WAS V5.0

American Water Works Association.

Water Audit Report for:

Reporting Year:
Data Validity Score:

Copyright © 2014, All Rights Reserved.

MDWASD

2016

1/2016 - 12/2016

Own Sources

(Adjusted for
known errors)

117,294.796

Water Imported

250.962

System Input
117,545.758

Water Exported
21,995.080

Water Supplied

95,550.678

Billed Water Exported

Revenue Water

Tanks
Not broken down

Leakage on Service Connections
Not broken down

21,995.080
——————————————————— S it e
' . ' Billed MeFered Consumption (water v WEGEE
Billed Authorized Consumption |exported isremoved)
63,998.032
Authorized 63,098.032 Billed Unmetered Consumption 63,098.032
Consumption
0.000
. Unbilled Metered Consumption o
Geeditiel Unbilled Authorized Consumption P Non-Revenue Water
439.565 (NRW)
1,633.948 Unbilled Unmetered Consumption
1,194.383
Unauthorized Consumption 31,552.646
Apparent Losses 238.877
3,776.308 Customer Metering Inaccuracies
1,699.729
Systematic Data Handling Errors
Water Losses 1,837.702
20.918.698 Lgak‘age‘ on Tra.msmlssmn and/or
Distribution Mains
Real Losses Not broken down
26,142,390 Leakage and Overflows at Utility's Storage

Figure 2-2 2016 AWWA/IWA Water Balance




AWWA Free Water Audit Software: WAS V5.0

American Water Works Association.

System Attributes and Performance Indicators Copyright ©2014, All Rights Reserved.
Water Audit Report for:|MDWASD

Reporting Year:| 2016 || 1/2016 - 12/2016 |

*** YOUR WATER AUDIT DATA VALIDITY SCORE IS: 78 out of 100 ***
System Attributes:

Apparent Losses: 3,776.308 IMG/Yr
+ Real Losses: 26,142.390 |MG/Yr
= Water Losses: | 29,918.698 |MG/Yr
[EllUnavoidable Annual Real Losses (UARL): | 2,386.13|MG/Yr
Annual cost of Apparent Losses: | $12,952,736)
Annual cost of Real Losses: | $8,722,931| Valued at Variable Production Cost

Return to Reporting Worksheet to change this assumpiton
Performance Indicators:

e - Non-revenue water as percent by volume of Water Supplied: | 33.0%|
Inancial:
Non-revenue water as percent by cost of operating system: | 10.3%| Real Losses valued at Variable Production Cost

Apparent Losses per service connection per day: 21.20|gallons/connection/day

Real Losses per service connection per day: 146.74|gallons/connectjon/day

Operational Efficiency:

|
|

Real Losses per length of main per day*: | N/A|
|

Real Losses per service connection per day per psi pressure: 2.40|gaIIons/connection/day/psi

From Above, Real Losses = Current Annual Real Losses (CARL): | 26,142.39| million gallons/year

Infrastructure Leakage Index (ILI) [CARL/UARL]: | 10.96/

* This performance indicator applies for systems with a low service connection density of less than 32 service connections/mile of pipeline

Figure 2-3 2016 AWWA/IWA Performance Indicators



3. Water Supplied

[Calculation: Volume from Own Source + Imported Water — Exported (wholesale) water]

3.1 Volume From Own Sources
WASD provided water production data via internal documents titled “waterflows2016.xlsx”, “Well
2016.xls”, and “Water ProductionfromOrr-Hiah-Prestforyear2016.xIsx”. The values calculated from
these files may be different than those calculated for an internal water loss report as these values
were calculated for the calendar year and not the fiscal year.

The 2016 input for the Volume from own Source component is 117,294.796 MG/year. This is an
increase of 3,455.689 MG/year over 2015 values. WASD had a similar increase in production from
2014 to 2015. Table 3-1 lists the comparison in production for the past three calendar years.

Table 3-1 Annual Increase in Volume from Own Sources

PRODUCTION 2014 m 2016

Volume from Own Sources 110,354.440 113,839.106 117,294.796

Increase (MG/Yr.) 3,484.67 MG/Yr. | 3,455.69 MG/Yr.

Alexander Orr production appears to be the source of largest increase (+4.13%) in finished water
produced. The difference registered at this plant is responsible for 2,741 MG/year of the 3,455.689
MG/year increase in 2016. Additionally, finished flow from the Hialeah Reverse Osmosis Plant
increased 15% from the 2015 to 2016 audits. Table 3-2 lists the monthly finished flows listed on
the “water flows” spreadsheet. Additionally, the table includes monthly produced volumes “water
production spreadsheet” listed on the spreadsheet titled “Water Production from Orr-Hia-Prest for
year 2016.xIsx”.

There is a question about the accuracy of the Hialeah Reverse Osmosis (RO) plant finished flows.
The RO plant is jointly owned by the County and the City of Hialeah (City). It is unclear if the
finished water meters are read, since the City and County has an agreement to split (50/50) the
water registered through the production meter. To calculate the finished water supplied from the
Hialeah RO plant, WASD factors 50% of the water produced. WASD personnel are unsure if there
are finished water meters from the RO WTP to the respective distribution systems.

The split of water between the City and County is based upon the actual SCADA totalizer
information from the Monthly Operating Reports and then estimated to be 50%/50% through a
SCADA graph of the year’s split.



Table 3-2 2016 Finished Water Flows (Source Plant Summary — water flows 2016)

HIALEAH | PRESTON Hn

TOTAL WATER WATER

PLANT PRODUCTION | PRODUCTION
SUMMARY | SPREADSHEET | SPREADSHEET
(INTERNAL) | (INTERNAL) +50% RO

RO
HIALEAH

(50%)

JAN 19206 19649 54310 2156  |F8ANNN 9,610.2 9,531.908 9,610.008
FEB 17140 19353 50100 2045  |6508 | 895888  8863.940 8,959.02

MAR 15402  1,816.8 - 213.0 11653  9,886.53  9,769.338 9,885.868
APR 15841 23922 56080 212.8 11274  9,909.84  9,797.038 9,909.778
MAY  1,621.9 25529 55480 230.3 11650  10,069.6  9,953.017 10,069.517
JUN 1560.0 23673 53280 221.4 11221 958891  9,476.556 9,588.766
JuL 18740 25017  5511.0 22838 116.41  10,231.91  10,095.805  10,212.215
AUG 16921 24456  5562.0 213.9 11651  10,030.11  9,912.920 10,029.43
SEP 16382 23694 53780 2105 11315  9709.25  9,595.864 9,709.014
ocT 1,547.4 24444 54720 220.1 116.44  9793.95  9,683.760 9,800.20

NOV 15323 20394 56240 214.4 112.9 9,517.3 9,409.928 9,522.828
DEC 17152 22888  5657.0 2212 11636 9,992.8 9,881.792 9,998.152

Totals 1322.93 | 117,317.13 115,971.866 117,294.796

To better understand where production volumes increased during 2016, a review of 2015
production values was needed. The finished water from the RO treatment plant should be
monitored to gain a better understanding of the Volume from Own Sources component. It is
understood that the agreement calls for a 50/50 split, but from a water accountability standpoint,
the most accurate method possible should be considered.

During the 2016 audit preparation, data received revealed a slight adjustment to the 2015
production data. These modifications resulted in very minimal overall changes to the 2015 Volume
from Own Sources component. The value used for the 2015 water audit was 113,839.106 MG/year.
After making adjustments to the 2015 production data, the value calculated to 113,817.812
MG /year. The changes resulted in a net reduction in production of 21.294 MG/yr. This adjustment
was minimal and would have had very little impact on the 2015 water audit.

Table 3-3 lists the 2015 and 2016 monthly production totals from the Alexander Orr plant. The
largest increases occurred during the first four months of the year, peaking in March. Further
investigation is needed to identify possible reasons for the increases realized during this time. In
addition to the increased production realized at the Alexander Orr plant, there was a 15% increase
at the RO treatment plant during 2016.

10



Table 3-3 Alexander Orr Production Comparison (2015/16)

2015 2016
- (MG/YR.) | (MG/YR.) INCREASE / DECREASE

Month Volume Percentage
Jan 5,097.00 5,431.00 334.00 6.15%
Feb 4,524.00 5,010.00 486.00 9.70%
Mar 5,329.00 6,200.00 871.00 14.05%
Apr 5,248.00 5,608.00 360.00 6.42%
May 5,410.00 5,548.00 138.00 2.49%
Jun 5,362.00 5,328.00 -34.00 -0.64%
Jul 5,580.00 5,511.00 -69.00 -1.25%
Aug 5,449.00 5,562.00 113.00 2.03%
Sep 5,198.00 5,378.00 180.00 3.35%
Oct 5,388.00 5,472.00 84.00 1.54%
Nov 5,307.00 5,624.00 317.00 5.64%

5,697.00 5,657.00 -40.00 -0.71%

The largest increase occurred at the Alexander Orr WTP. Table 3-4 lists the increased production at
each water treatment plant.

Table 3-4 Increased production volumes from 2015 to 2016

50% RO

Increase
MG/\r. 2,741 200.62 3,480.62

Increase

Values input for the Volume from own sources component are as follows:

2014 - Volume from own sources: 110,354.440 MG/Year
2015 - Volume from own sources: 113,839.107 MG/Year
2016 - Volume from own sources: 117,294.796 MG/ Year
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To determine if weather may have contributed to the increase in production numbers, B&V
evaluated the monthly weather for the past 3 years. It is not uncommon to see decreases in
irrigation use during times of substantial precipitation. It is common to see production and
consumption increase during summer months when the weather is generally hot and dry. Table 3-5
lists the average high temperature, monthly precipitation, average monthly temperature, and
production volumes for 2015 and 2016. The highlighted cells indicate months with less than 1” of
rain / precipitation. While the precipitation in March, April, and November 2016 was less than the
norm, it seems unlikely that the weather played a large role in the production meter increases. The
cells highlighted in light blue represent the 3 months of the year that recorded less than .5” of
precipitation. The average temperature and precipitation remained relatively consistent for 2015
and 2016. The 2016 monthly production volumes increase each month (compared to 2015)
regardless of precipitation or temperature variance. Several of the largest increases in production
occurred during months when the precipitation increased. For this reason, it appears that weather
had little to no impact on the water production requirements.

Table 3-5 Monthly Weather (Avg. High Temp | Precipitation | Avg. Temp) vs Production Volumes

vortn g eB remp P g Feds qom  Freductr
Degrees Degrees Degrees Degrees
Jan 76.4 1.34 70.25 9,474.92 73.6 7.35 73.6 9,610.008
Feb 73.3 1.64 66.45 8,577.36 73.5 3.4 67.05 8,959.02
Mar 79.8 2.15 74.65 9,769.52 79.1 - 74.25 9,885.868
Apr 82.7 3.7 78.25 9,620.41 80.5 - 76 9,909.778
May 833 1.1 78.95 9,701.39 83 7.8 78.05 10,069.517
Jun 85.9 1.2 9,441 86.7 6.92 82 9,588.766
Jul 88.7 5.05 83.35 9,744.805 884 3.4 83.95 10,212.215
Aug 88.6 6.75 83.35 9,630.419 882 9.81 83.3 10,029.43
Sep 88.2 12.85 82.7 9174719  87.4 4 87.4 9,709.014
Oct 85.5 4.37 85.5 9,657.819 842 11.2 79.7 9,800.20
Nov 82.3 8.75 78.45 9,316 79.3 - 74.6 9,522.828
Dec 80.8 8.4 77.05 9,709.45 80 3.2 75.6 9,998.152
Total  83.0 57.3 78.1 113,817.812  82.0 58.1 78.0 117,294.796

3.2 Master Meter Accuracy — Production Meters

WASD conducts electronic calibration on their large production meters. Test certificates were
provided and all meters were found to be within allowable limits. Most calibrations resulted in
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100% accuracy. Because of this, there is no master meter error adjustment recorded for 2016. Data
received lists that 34 calibrations occurred on 26 meters during the audit period.

3.3  Water Imported

WASD purchases water from the cities of Homestead and North Miami Beach. The volume
purchased from the City of Homestead increased from 34,901,000 gallons to 163,300,000, an
additional 128,399,000 gallons, an increase of 368%. Overall, the volume of water purchased in
2016 doubled compared to 2015. This included an approximate 3.8% reduction in water
purchased from the City of North Miami Beach. Table 3-6 lists the monthly total gallons purchased
during 2015 and 2016. Because the data received is in 1,000 gallons, the accuracy could be
increased if rounding had not occurred.

Table 3-6 2015 & 2016 Water Imported (MR/Yr.)
WATER PURCHASED / IMPORTED (MG/YR.)

Homestead Homestead North Miami North Miami Total 2015 Total 2016
2015 2016 Beach 2015 Beach 2016

January 10,495 12,474 6,529 12,884 17,024
February 3,032 7,713 5,188 4,572 8,220 12,285
March 2,460 9,291 6,305 7,335 8,765 16,626
April 2,840 10,907 7,750 6,099 10,590 17,006
May 3,030 8,902 8,201 (estimate) 6,326 11,231 15,228
June 10 7,256 8,387 8,516 8,397 15,772
July 1,183 1,209 11,414 7,850 12,597 9,059

August 3,632 16,852 10,894 14,916 14,526 31,768
September 1,037 19,038 4,697 6,815 5,734 25,853
October 4,922 11,023 4,290 5,416 9,212 16,439
November 6,472 30,999 5,335 6,940 11,807 37,939
December 5,873 29,615 4,898 5,093 10,771 34,708

m m 89,833 MG 86,407 MG | 124,73a MG | 249,707 MG

The water purchased input of 249,707 was consistent between the data received and the internal
“Unaccounted for Water Report”.

3.4 Master Meter Accuracy — Import Meters
There is no test result data available for import water meters. The utility providing the water for
purchase is generally responsible for the testing and maintenance of import meters. Because there
were no changes to the way that this component is managed, the input of -0.50 % under-
registration of total throughput was used. This percentage was used for the 2015 water audit.
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3.5 Water Exported
WASD continues to sell or export water to 15 wholesale customers through 81 wholesale meters
(Table 3-7). The volume exported represents the monthly totals supplied to wholesale customers.
These customers fall under the water supplied section of the water audit and are not counted as
billed metered or retail customers. Wholesale customers have their own regulatory reporting
requirements and manage their own water losses. The volume input for 2016 water exported
component was derived from each monthly invoice for all wholesale meters.

Table 3-7 2014-2016 wholesale customer volume totals

VARIANCE
WHOLESALE CUSTOMERS (GAzlf)L]gNS) (GAZIT(.)SNS) (G:IT;NS) 2015 / 2016

(GALLONS)
Miami Beach 7,581,004,000 8,451,039,000 8,465,076,000 14,037,000
Hialeah 7,105,359,000 6,713,718,000 6,718,276,340 4,558,340

Mo Lm0 Lserm0  Aewmus Awmsios

Opa-Locka 916,486,000 960,675,000 969,285,328 8,610,328
Hialeah Gardens 591,156,000 742,288,000 766,175,652 23,887,652
Medley 481,176,000 357,569,000 346,327,600 -11,241,400
North Bay Village 408,685,000 428,449,000 422,561,656 -5,887,344
Bal Harbour 398,741,000 514,266,000 498,072,256 -16,193,744
Surfside 314,790,000 322,934,000 327,061,504 4,127,504
Bay Harbor Islands 305,653,000 319,073,000 295,066,352 -24,006,648
West Miami 270,650,000 254,527,000 334,300,648 79,773,648
Homestead 216,829,000 649,068,000 660,325,132 11,257,132
Indian Creek Village 118,073,000 126,456,000 124,088,712 -2,367,288
Virginia Gardens 87,931,000 82,074,000 83,237,440 1,163,440
North Miami Beach 806,000 3,080,000 73,090,072 70,010,072
Retail (Gallons) 63,470,026,000 63,794,433,000 63,998,032,000 203,599,000

Total Water Sold (Gallons) 84,090,497,000 | 85,556,372,000 | 85,773,159,140 | 216,787,140

Water sold to wholesale customers increased by 13,188,140 gallons in 2016 compared to 2015.
This variance included an increase in volume from 3,080,000 gallons to 73,090,072 gallons for
North Miami Beach and a 144,540,522 gallon reduction from North Miami. Of note, the 10” meter
(ID#947401) located at NE 161st St & NE 18t Ct. (Sunny Isles), in the City of North Miami Beach,
registered 59,959,680 of the 73,010,072 gallon variance. While there were several substantial
increases like Hialeah Gardens, West Miami, and North Miami Beach, there were also several
substantial decreases as seen with North Miami, Medley, Bal Harbour, and Bay Harbor Islands.
Overall, the total water exported remained relatively consistent over the past 3 years.
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3.6 Master Meter Accuracy — Export Meters
With the available test data, it is not possible to determine the “as found” accuracy of the export
(wholesale) meters. The data suggested that several large meters were tested and it is assumed
that many were wholesale meters. The test data received shows the “as left” test result, so it is not
possible to calculate a weighted average by type. Of the over 280 large meters tested, very few
meters needed to be replaced. The export/wholesale meter inaccuracy input for 2016 is - 1.0%
(under-registration of throughput) accuracy (no change from previous audit).

The Water Supplied component was calculated by taking the Volume from Own Source component
(117,294.796 MG/year) plus the water imported component (249.707 MG/year) less the
Wholesale Water exported component (21,775.129 MG/year) as per Equation 1:

Equation 1: Supplied Water

Water Supplied = Volume from own Source + Imported Water — Exported Water

By using this formula, the initial water supplied value calculates to 95,769.374 million gallons
(prior to calculating meter error).

To increase the accuracy of this component, adjustments were made based on the estimated
accuracy of the production, import, and export meters. Electronic calibrations were conducted and
revealed that the production meters, based on electronic calibration of the transmitters (Venturi
Meters), appear to be highly accurate. The import meter accuracy was estimated to under-register
by an average of -0.5% and the export meters were calculated using an average under-registration
of -1%. The total adjustment made to the water supplied section based on under-registration of
meters resulted in a decrease of 218.696 million gallons and corresponding net water supplied of
95,550.678 MG/Yr. Table 3-8 lists yearly supplied water from 2013 to 2016 and the variance
between years.

Table 3-8 Yearly comparison of the Water Supplied component
2013 2014 2015 2016
AR AN A"
Water Supplied  86,887.594 89,582.983 91,982.709 95,550.678

Supplied Diff 2,695.39 MG/Yr.  2,399.73 MG/Yr. 3,567.969 MG/Yr.

Values input for the Water Supplied components are as follows:

2015 Water Supplied: 91,982.709 MG/year
2016 Water Supplied: 95,550.678 MG/year

3.7 Water Supplied Validation Grades

As part of the AWWA/IWA methodology, a grading matrix has been developed to assign a grade for
each component of the water audit. The grading matrix is based on a scale from one to ten, ten
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being the highest level of confidence in the accuracy of the data. See the comments and
recommendations section of this report to identify the steps necessary to increase the validation
grade for each component. See the grading matrix tab of the water audit software to gain an
understanding of what is required for each grade. The grading matrix is customized for each
individual component.

Table 3-9 lists the audit validation grade comparison between the 2015 and 2016 water audits.
During 2016, there were no changes to the way production, export, or import meter data was
managed. For this reason, the validation grade remained the same for both years. To understand
the needs to improve the validation grade for the 2017 audit, see the data validation summary
along with the comments and recommendations sections of this report.

Table 3-9 Water Supplied Validation Grading

GRADED 2015 2016
VARIABLE GRADING | GRADING

Volume from
Own Sources

Calibration conducted annually, occasional flow testing

Master Meter

Error 5 Meter calibrations conducted, continuously evaluated
. Calibrations conducted annually by wholesale entities. Results not
Water imported 8 8
known.
Water Exported 8 8 Meters tested bi-annually. Not all configurations allow for flow testing

4. Authorized Consumption

Authorized consumption is calculated by taking the volume of water sold through registered
customers (not wholesale) as well at other usage authorized and tracked by WASD as part of their
Non-Revenue Water programs.

Equation 2 Authorized Consumption

Authorized Consumption
= billed metered + Billed unmetered + Unbilled metered
+ Unbilled unmetered

For example, fire-fighting and training, sewer line flushing, flushing of water mains, street cleaning,
water use at WASD facilities, etc.

4.1 Metering Systems
During 2016, nearly 100 Automatic Meter Reading (AMR) meters were installed for difficult to read
customers as requested by the Customer Service Division. Data from these meters can be collected
automatically without having to physically access the meter. WASD continues on-going
maintenance of the Miami Springs Automatic Metering Infrastructure (AMI) meters. AMI is an
integrated system of smart meters that allow for two way communication. This enables utilities to
read meters quickly and as often as desired.
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4.1.1 Meter Change-outs
WASD continues to replace meters that are 14 years and older as part of their standard protocol.
They intend to abandon the meter replacements as they get closer to installing AMI meters county-
wide. In-situ comparative flow testing of all 3” through 10” turbine meters will continue as part of
standard operating procedures. WASD’s meter test goals have not changed and there are no plans
to change testing frequencies.

4.2 Billed Metered Summary

WASD system is reportedly 100% metered. The Billed Metered component includes residential,
commercial, industrial, and institutional customers within WASDs service area and make up the
majority of authorized consumption. As noted in previous sections, wholesale or water exported is
calculated as part of the water supplied section and is not factored into the billed metered
component. WASD continues to maintain the same meter testing goals as in previous years, but
personnel issues prevented them from reaching their test goals. With two of three meter test
technicians being promoted, the test crew is training new technicians which could impact the meter
test program in the future. Ninety percent of the meters in the system are classified as residential
which account for approximately 70% of the billed metered consumption. Table 4-1 compares the
value of water billed in 2015 and 2016.

Table 4-1 Monthly billed retail meter usage 2015 vs. 2016 (MG)

2015 DIFFERENCE
i wo | e | "

5,565.112 4,867.709 -697.403
Feb 4,994.525 5,102.534 108.009
Mar 5,510.724 5,472.621 -38.103
Apr 5,152.996 4,929.799 -223.197
May 5,056.945 5,432.401 375.456
Jun 5,562.511 5,832.822 270.311
Jul 6,292.895 5,217.284 -1,075.611
Aug 4,402.881 5,729.887 1,327.006
Sep 5,331.