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Executive Summary 

This comprehensive report shows measured and non-measured project benefits for the 
Automated Water Metering system and related upgrades associated with the performance 
contract signed November 15, 2017 with a final acceptance signed in April 2019. The purpose 
of this report is to verify the achieved results of the guaranteed performance based contract. 

The “performance” aspect of performance contracting is affected by how benefits are 
determined.  This Measurement and Verification (M&V) report documents the detailed benefits’ 
calculations and verifies the level of achievement for the benefits as guaranteed by contract. 

The Improvement Measures implemented for this project included: 

• Installation of cellular based Automated Water Metering system throughout the City to
improve accuracy of the system and provide real time meter use data for billing and water
leak detection purposes.

• Software Engagement for hosted solution via Badger’s Beacon system.
• Network data collection – Interface with the City’s Tyler Munis system for electronic billing

data interface and validation.  Meter reading for the new meters will be collected via the
Badger’s Beacon System via the cellular transmission, and transmitted to the City’s Tyler
Munis system.

These measures enabled the City of Oakland Park to enhance customer service, provide earlier 
leak detection, increase billable revenue, and reduce operating costs. 

ESG began the installation of improvement measures in December 2017 and completed in April 
2019. After the first year of operation, ESG verified that the achieved operational cost savings 
and increased billable revenue for the first year were $1,122,151.  The process of demonstrating 
the results is called the Measurement & Verification (M&V) procedure as is defined in Exhibit B 
of the signed contract, included in the Appendix of this report. 

The Year 1 achieved benefits are $295,031 more than the guaranteed benefits.  The table on 
the following page provides a detailed breakdown of the benefits for each measure.  
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Table 1-Summary of Benefits 

Utility Rates 

The baseline utility rates used to calculate the estimated guaranteed annual benefits are defined 
in Exhibit B, the Performance Guarantee and Measurement and Verification Plan of the Contract.  
As defined in Table 4B of Exhibit B, the baseline utility rate escalated 3% annually shall be used 
throughout the project savings guarantee term to calculate the benefit from the new more 
efficient meters. The table below outlines the baseline and escalated utility rates used for 
Guarantee Year 1.   

Type of Project Benefits Guaranteed Savings Year 1 Actual Savings Excess/Shortfall ($)
Meter Accuracy Benefits
Measured Meter Accuracy Benefits 
(Increased Billable Revenue for 5/8" x 3/4", 1" 
1.5" and 2" meters) 615,221$  901,106$  285,885$  
Non-Measured Meter Accuracy Benefits 
(Increased Billable Revenue for 3", 4" and 6" 
meters) 19,682$  28,828$  9,146$  

Non-Measured Agreed Upon Project Benefits
Operations Efficiencies (Meter Reading) 114,433$  114,433$  -$  
Capital Cost Avoidance 77,784$  77,784$  -$  
Totals 827,120$  1,122,151$  295,031$  

City of Oakland Park, Florida
Savings Summary 

Year 1 - May 2019-April 2020
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Table 2 –Utility Rates 

Measurement and Verification Methods 

The measurement and verification (M&V) methods discussed in this report are based on the 
signed contract (November 2017) and specifically as discussed in Exhibit B, Measurement and 
Verification Plan, included in the Appendix of this report.  

Utility Rates 

Contractual 
Rate Escalation 

 Water Usage 
Rate ($/1000 Gal)

 Sewer Usage 
Rate  ($/1000 Gal)

Baseline 7.22$  5.14$  
Year 1 3% 7.43$  5.29$  
Year 2 3% 7.66$  5.45$  
Year 3 3% 7.89$  5.62$  
Year 4 3% 8.12$  5.79$  
Year 5 3% 8.37$  5.96$  
Year 6 3% 8.62$  6.14$  
Year 7 3% 8.88$  6.32$  
Year 8 3% 9.14$  6.51$  
Year 9 3% 9.42$  6.71$  
Year 10 3% 9.70$  6.91$  
Year 11 3% 9.99$  7.11$  
Year 12 3% 10.29$  7.33$  
Year 13 3% 10.60$  7.55$  
Year 14 3% 10.92$  7.77$  
Year 15 3% 11.25$  8.01$  

Note:  Rates shown for Year 1 in bold font were used for the Year 1 savings calculations.
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Water Meter Accuracy Testing 

ESG conducted pre-construction accuracy testing on a randomly selected sample set of water 
meters within the City. The average accuracy readings for each meter type measured in the 
City were used to establish the baseline water consumption values for the meters.  As shown 
in Tables 4E and 4F of Exhibit B in the Appendix of this report, the Year 1 Baseline Weighted 
Average Accuracy based on pre-construction water meter test results was established as 
93.9%.   

Post-Construction water meter accuracy testing was completed at the end of Year 1.  All water 
meters were tested to AWWA standards and procedures. The Summary of the post 
measurements taken at the end of Guarantee Year 1 is presented on the following page in Table 
4.  Exhibit B in the Appendix of this report indicates the calculation methodology for the Weighted 
Average Accuracy.  Table 3 below illustrates the Year 1 Weighted Average Accuracy based on 
the Year 1 measured accuracies for each meter size.   
 
The Year 1 Weighted Average Accuracy for all meter sizes is 100.6% as shown from the test 
results and exceeds the 98.5% minimum threshold as noted in Exhibit B.  Therefore, the Year 1 
Weighted Average Accuracy has exceeded the Guaranteed Accuracy. 
 
Table 3 –Year 1 Weighted Average Accuracy  

 
As outlined in Exhibit B, the Year 1 Weighted Average Accuracy is calculated using the 
percentages shown in the third and fourth columns of Table 3, as follows: 

Weighted Average Accuracy = Sumproduct( % Water of Baseline Annual Total and Year 1 
Measured Average Accuracy %)/(Sum (% Water of Baseline Annual Total))  

5/8" x 3/4" 9 35.2% 100.2%
1" 9 16.0% 101.2%

1.5" 3 11.0% 99.4%
2" 4 34.7% 101.1%

 Year 1 Measured Weighted Average Accuracy (all meter sizes) 100.6%

Guaranteed Year 1 Weighted Average Accuracy (all meter sizes) 98.5%

% Water of Baseline Annual 
Total that flows via this size 
(Baseline % established in 

the Table 4G in the contract) 

Year 1 Measured 
Average Accuracy % 
based on Flow Rate  

(from Table 4) 

Quantity Tested Meter Size 

Oakland Park Florida Year 1 Weighted Average Accuracy 
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Table 4 – Summary of Year 1 Water Meter Measurements           

 

Min Inter. Max.
15.00% 70% 15%

Test 
Number

Meter 
Brand

Meter 
Type

Meter 
Number

Final 
Meter 

Reading

Meter 
Size

Low 
Flow 
Rate

Low 
Flow 

Accuracy

Medium 
Flow 
Rate

Medium 
Flow 

Accuracy

High 
Flow 
Rate

High 
Flow 

Accuracy

Measured 
Average 
Accuracy 
based on 
flow rate 

1 Badger E-Series 18567500 190469.8 5/8 x 3/4 0.25 100.60% 2 99.50% 15 99.45% 99.66%
2 Badger E-Series 18564428 83751.47 5/8 x 3/4 0.25 100.30% 2 100.00% 15 100.65% 100.14%
3 Badger E-Series 18404908 126681.4 5/8 x 3/4 0.25 98.50% 2 100.90% 15 99.14% 100.28%
4 Badger E-Series 18567793 43116.6 5/8 x 3/4 0.25 101.90% 2 100.10% 15 100.55% 100.44%
5 Badger E-Series 18568521 110871.6 5/8 x 3/4 0.25 99.80% 2 100.70% 15 100.91% 100.60%
6 Badger E-Series 18567371 195278.8 5/8 x 3/4 0.25 100.30% 2 101.40% 15 101.37% 101.23%
7 Badger E-Series 18566712 111151 5/8 x 3/4 0.25 100.00% 2 100.20% 15 100.29% 100.18%
8 Badger E-Series 18566491 75312.45 5/8 x 3/4 0.25 99.20% 2 99.40% 15 100.51% 99.54%
9 Badger E-Series 18567673 60031.02 5/8 x 3/4 0.25 99.60% 2 99.80% 15 100.96% 99.94%

Average 100.22%

Test 
Number

Meter 
Brand

Meter 
Type

Meter 
Number

Final 
Meter 

Reading

Meter 
Size

Low 
Flow 
Rate

Low 
Flow 

Accuracy

Medium 
Flow 
Rate

Medium 
Flow 

Accuracy

High 
Flow 
Rate

High 
Flow 

Accuracy

Measured 
Average 
Accuracy 
based on 
flow rate

1 Badger E-Series 18569370 4355.43 1 0.75 98.60% 4 97.69% 40 99.25% 98.06%
2 Badger E-Series 18569262 72648.1 1 0.75 98.80% 4 100.10% 40 100.65% 99.99%
3 Badger E-Series 18565640 60658.28 1 0.75 102.10% 4 103.29% 40 105.12% 103.39%
4 Badger E-Series 180158897 450062.6 1 0.75 98.70% 4 101.99% 40 101.78% 101.47%
5 Badger E-Series 18405987 62502.96 1 0.75 98.20% 4 101.50% 40 102.26% 101.12%
6 Badger E-Series 18568135 458.13 1 0.75 99.60% 4 102.39% 40 103.30% 102.11%
7 Badger E-Series 18568208 230079.6 1 0.75 98.40% 4 101.79% 40 102.22% 101.35%
8 Badger E-Series 18569434 715641.3 1 0.75 100.40% 4 102.00% 40 102.93% 101.90%
9 Badger E-Series 18568205 593575.5 1 0.75 100.10% 4 101.40% 40 101.59% 101.23%

Average 101.18%

Test 
Number

Meter 
Brand

Meter 
Type

Meter 
Number

Final 
Meter 

Reading

Meter 
Size

Low 
Flow 
Rate

Low 
Flow 

Accuracy

Medium 
Flow 
Rate

Medium 
Flow 

Accuracy

High 
Flow 
Rate

High 
Flow 

Accuracy

Measured 
Average 
Accuracy 
based on 
flow rate

1 Badger E-Series 18335106 341628.1 1.5 1.5 98.33% 8 99.14% 50 99.42% 99.06%
2 Badger E-Series 18406142 3192032 1.5 1.5 99.33% 8 99.74% 50 99.62% 99.66%
3 Badger E-Series 18406120 34105.6 1.5 1.5 97.93% 8 99.64% 50 100.22% 99.47%

Average 99.40%

Test 
Number

Meter 
Brand

Meter 
Type

Meter 
Number

Final 
Meter 

Reading

Meter 
Size

Low 
Flow 
Rate

Low 
Flow 

Accuracy

Medium 
Flow 
Rate

Medium 
Flow 

Accuracy

High 
Flow 
Rate

High 
Flow 

Accuracy

Measured 
Average 
Accuracy 
based on 
flow rate 

1 Badger E-Series 18335306 269524.9 2 2 100.24% 15 100.81% 100 100.77% 100.72%
2 Badger E-Series 18335337 1244691 2 2 101.44% 15 102.00% 100 101.96% 101.91%
3 Badger E-Series 18430251 930246.2 2 2 99.94% 15 100.61% 100 100.27% 100.46%
4 Badger E-Series 18335441 1159075 2 2 101.24% 15 101.30% 100 101.76% 101.36%

Average 101.11%

Oakland Park Florida Year 1 Water Meter Accuracy Test Results 
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Table 5 – Summary of Year 1 Increased Billable Volume and Revenue         

    
Table 5 above summarizes the Year 1 Increased Billable Volume and Revenue based on the 
Year 1 water meter test results and Baseline Billable Water and Sewer Usage.  As outlined in 
Exhibit B, the post-retrofit measured weighted average accuracy of the 2” and smaller meters 
will be utilized to calculate savings associated with the 3”, 4” and 6” meters during the 
Guarantee Term. 

Table 6 below outlines the Baseline Billable Water and Sewer Usage, as established in Exhibit 
B, and as used in the calculation of Increased Billable Volume.   

Table 6 – Baseline Billable Water and Sewer Usage 

                                        

As outlined in Exhibit B, the water and sewer billable volume increase and revenue increase 
are calculated as follows: 

Increased Billable Volume (Water kGal) = Baseline Water Billed (kGal) x (Actual Post-Retrofit 
Measured Weighted Average Accuracy / Baseline Water Meter Accuracy) – Baseline Water 
Billed (kGal) 

78,577 kGal =1,101,246 kGal x (100.6% / 93.9%) – 1,101,246 kGal 

Increased Billable Volume (Sewer kGal) = Baseline Sewer Billed (kGal) x (Actual Post-Retrofit 
Measured Weighted Average Accuracy / Baseline Water Meter Accuracy) – Baseline Sewer 
Billed (kGal) 

65,427 kGal = 916,956 kGal x (100.6% / 93.9%) – 916,956 kGal 

Meter Size

% Water of Baseline Annual 
Total that flows via this size 
(Baseline % established in 
the Table 4G in the contract) 

Increased Billable Volume 
Water (kGal)

Increased Billable 
Volume Sewer (kGal)

 Increased Water 
Revenue $ 

 Increased 
Sewer 

Revenue $ 

Total Increased 
Revenue $ 

5/8" x 3/4" 35.2% 27,659                                   23,030                           205,506$                    121,831$      
1" 16.0% 12,572                                   10,468                           93,412$                      55,378$        

1.5" 11.0% 8,643                                     7,197                             64,221$                      38,072$        
2" 34.7% 27,266                                   22,703                           202,587$                    120,100$      

3", 4", 6" 3.1% 2,436                                     2,028                             18,099$                      10,729$        28,828$             
All 100.0% 78,577                                   65,427                           583,825$                    346,109$      929,934$           

901,106$           

Oakland Park Florida Year 1 Increased Billable Volume and Revenue 
 Year 1 Increased Revenue Year 1 Increased Billable Volume

Water (kGal billed) 1,101,246                      
Sewer (kGal billed) 916,956                         

Baseline Billable Water and Sewer Usage 
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Increased Water Revenue $ = Increased Billable Volume (Water kGal) x Baseline Escalated 
Water Usage Rate ($/kGal) 

$583,825 = 78,577 kGal x $7.43 / kGal 

Increased Sewer Revenue $ = Increased Billable Volume (Sewer kGal) x Baseline Escalated 
Sewer Usage Rate ($/kGal) 

$346,109 = 65,427 kGal x $5.29 / kGal 

Operational Savings 

The Operational Avoided Future and Replacement Cost Savings presented in the savings 
report have been reviewed and agreed by both parties in the contract and are deemed 
satisfied.  For additional details on the Agreed Upon Operational Savings, refer to Table 5B of 
Exhibit B shown below, and Appendix B1 of the contract included in the Appendix of this 
report. 
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Energy Systems Group verifies the accuracy of this report and City of Oakland Park accepts 
the findings of this report.  Both parties consider the matter of Year 1 Measurement & 
Verification requirements met and complete. 

Accepted 

___________________________                
Kishore Prabhu, PE  Date 
Performance Engineer 

___________________________    April 9, 2020    
Mary Joy, CMVP, EMIT  Date 
Measurement & Verification Analyst 

4/9/2020
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Certificate of Acceptance 

Your signature below acknowledges receipt of, and acceptance of Energy Systems Group’s 
Year 1 – Annual Energy Guarantee Report for the performance contract between the City of 
Oakland Park and Energy Systems Group, LLC signed November 2017 and satisfactorily 
completed in April 2019.  Please sign and return a copy to Energy Systems Group to be 
kept with the original copy.  The fax number is (833) 834-0321.  Customer's acceptance 
becomes automatic if signed Certificate of Acceptance is not returned within 30 days of receipt 
of the report.   

City of Oakland Park Representative: 

Name 

Title 

Signature 

Date 
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Sum of the Project Benefits 
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