
 
 

 
 
 

LAKE ARROWHEAD COMMUNITY SERVICES DISTRICT 

MEMORANDUM 

DATE:   JANUARY  25, 2022  
 
TO:    BOARD  OF DIRECTORS  
   Lake Arrowhead Community Services District  
 
FROM:   BRIDGET ORTIZ, Customer Service  Supervisor  
 
   CATHERINE  CERRI, General Manager  
    
SUBJECT:   ANNUAL  WATER AUDIT  
 
A.    RECOMMENDATION  
 

This is an information item only.  
 

B.   REASON FOR RECOMMENDATION  
 

This is an information item only.  
 
C.   BACKGROUND INFORMATION  
 

Senate Bill 555 requires  all urban retail water suppliers to annually submit a  water audit  
to assess water loss. LACSD has been conducting these audits annually using the  
software provided by the  American Water Works  Association (AWWA). This top-down 
method takes into consideration many aspects of the system and provides  a calculation 
for water loss and various scores that help identify areas  for improvement.  The  
Infrastructure Leakage Index (ILl)  is a  ratio  of real losses to unavoidable losses  and  the 
Data Validity Score indicates a certainty level of  the data that is input into the model.   
 
This analysis has increased in relevance since the new water use efficiency  legislation  
will include real water losses as part of the  District’s water allocation. The State Water  
Resources Control Board recently released its proposed regulations. L ACSD’s proposed 
standard will be set at 23.3 gallons  of real losses per connection per day  which we are 
already meeting at 18.1.  
 
The Lake Arrowhead  Woods Water System Data  Validity Score for the  audit reporting 
period of 2020/2021 de creased to  65 f rom the previous audit period of 2019/2020 w hich 
was a score of  71. This is because one of the water distribution meters was not calibrated  
during the year. It is recommended to calibrate these meters annually.  



 

 

   
 

 
 

    
 

 

 
 

   
 

 
 

    

     

     

    

 

   
 

 
 

    

        

     

    

 

   
 

 
 

    

     

The audits reflect three (3) areas to address for the next audit. 1) Volume from own 
sources, which is related to the metering of water from the treatment plants into the 
distribution system, 2) Customer metering inaccuracies 3) Billed metered. The District 
has been addressing the metering services with the AMI system and replacing old 
infrastructure with new. Even though the Arrowhead Woods Water System Data Validity 
Score dropped six (6) points, because of the District's due diligence, our score remains 
above the median. 

The tables below represent the data compiled by the AWWA from audits across the state. 
The table reflects that the District has made improvements from the previous year. 

Performance Indicator *Median Woods 
2019/2020 

Woods 
2020/2021 

Infrastructure Leakage Index 1.5 0.90 0.91 

Real Losses (gallons/connection/day) 26.6 17.83 18.10 

Apparent Losses (gallons/connection/day) 8.3 1.30 1.43 

Data Validity Score 64 71 65 

Performance Indicator *Median Deer Lodge 
2019/2020 

Deer Lodge 
2020/2021 

**Infrastructure Leakage Index 1.5 n/a n/a 

Real Losses (gallons/connection/day) 26.6 28.53 18.07 

Apparent Losses (gallons/connection/day) 8.3 1.34 1.40 

Data Validity Score 64 67 68 

Performance Indicator *Median Rimforest 
2019/2020 

Rimforest 
2020/2021 

**Infrastructure Leakage Index 1.5 n/a n/a 

Real Losses (gallons/connection/day) 26.6 31.69 16.87 
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Apparent Losses (gallons/connection/day) 8.3 1.19 1.21 

Data Validity Score 64 71 71 

*2017/2018 data 
**The ILI is only provided for systems above a certain size and pressure. 

D. FISCAL IMPACT 

This is an information item only. 

E. ENVIRONMENTAL IMPACT 

This is an information item only. 

F. ATTACHMENTS 

AWWA Article “Reporting Water Losses” 
LACSD 2020/2021 Water Audit for Deer Lodge Park 
LACSD 2020/2021 Certified Validation Report Deer Lodge Park 
LACSD 2020/2021 Water Audit for Rimforest 
LACSD 2020/2021 Certified Validation Report for Rimforest 
LACSD 2020/2021 Water Audit for Lake Arrowhead Woods 
LACSD 2020/2021 Certified Validation Report for Arrowhead Woods 

Annual Water Audit 



Water Audit Report for:

Reporting Year:

All volumes to be entered as: ACRE-FEET PER YEAR

Master Meter and Supply Error Adjustments

WATER SUPPLIED Pcnt: Value:

Volume from own sources: 5 19.480 acre-ft/yr 3 acre-ft/yr

Water imported: 7 19.150 acre-ft/yr acre-ft/yr

Water exported: n/a 0.000 acre-ft/yr acre-ft/yr

Enter negative % or value for under-registration

WATER SUPPLIED: 38.630 acre-ft/yr Enter positive % or value for over-registration
.

AUTHORIZED CONSUMPTION

Billed metered: 7 33.190 acre-ft/yr

Billed unmetered: n/a 0.000 acre-ft/yr

Unbilled metered: 10 0.500 acre-ft/yr Pcnt: Value:

Unbilled unmetered: 5 0.097 acre-ft/yr 1.25% acre-ft/yr24061

AUTHORIZED CONSUMPTION: 33.787 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption) 4.843 acre-ft/yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 0.097 acre-ft/yr 0.25% acre-ft/yr

Customer metering inaccuracies: 5 0.169 acre-ft/yr 0.50% acre-ft/yr

Systematic data handling errors: 5 0.083 acre-ft/yr 0.25% acre-ft/yr

Apparent Losses: 0.349 acre-ft/yr

Real Losses (Current Annual Real Losses or CARL)

Real Losses = Water Losses - Apparent Losses: 4.495 acre-ft/yr

WATER LOSSES: 4.843 acre-ft/yr

NON-REVENUE WATER

NON-REVENUE WATER: 5.440 acre-ft/yr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 9 5.5 miles

Number of active AND inactive service connections: 8 222

Service connection density: 40 conn./mile main

Yes

Average length of customer service line: 17.5 ft

Average operating pressure: 5 68.0 psi

COST DATA

Total annual cost of operating water system: 10 $196,237 $/Year

Customer retail unit cost (applied to Apparent Losses): 9 $4.23

Variable production cost (applied to Real Losses): 5 $777.26 $/acre-ft

 WATER AUDIT DATA VALIDITY SCORE:

 PRIORITY AREAS FOR ATTENTION:

     1: Volume from own sources

     2: Water imported

     3: Customer metering inaccuracies

Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Are customer meters typically located at the curbstop or property line? 

 AWWA Free Water Audit Software:

 Reporting Worksheet

0.097

2021 7/2020 - 6/2021

Lake Arrowhead Community Services District (Deer Lodge Park)  (CA3610087)

*** YOUR SCORE IS: 68 out of 100 ***

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

                   Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

 Based on the information provided, audit accuracy can be improved by addressing the following components:

$/100 cubic feet (ccf)

              <----------- Enter grading in column 'E' and 'J' ---------->

                Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed                

?

?

?

?

?

? Click to access definition

?

?

?

?

?

?

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

?

?

?

?

?

?

(length of service line, beyond the property 
boundary, that is the responsibility of the utility)

Use buttons to select
percentage of water 

supplied
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?Click here: 

for help using option 
buttons below

?

?

?

?

+

+ Click to add a comment

WAS v5.0

+

+

+

+

+

+

American Water Works Association.
Copyright © 2014, All Rights Reserved.

?

?

?

+

+

+

+

+

+

+

+

+

+

+

+

+ Use Customer Retail Unit Cost to value real losses

?

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

AWWA Free Water Audit Software v5.0 Reporting Worksheet      1









Water Audit Report for:

Reporting Year:

All volumes to be entered as: ACRE-FEET PER YEAR

Master Meter and Supply Error Adjustments

WATER SUPPLIED Pcnt: Value:

Volume from own sources: n/a 0.000 acre-ft/yr acre-ft/yr

Water imported: 7 45.110 acre-ft/yr acre-ft/yr

Water exported: n/a 0.000 acre-ft/yr acre-ft/yr

Enter negative % or value for under-registration

WATER SUPPLIED: 45.110 acre-ft/yr Enter positive % or value for over-registration
.

AUTHORIZED CONSUMPTION

Billed metered: 7 38.920 acre-ft/yr

Billed unmetered: n/a 0.000 acre-ft/yr

Unbilled metered: 10 0.001 acre-ft/yr Pcnt: Value:

Unbilled unmetered: 5 0.564 acre-ft/yr 1.25% acre-ft/yr24061

AUTHORIZED CONSUMPTION: 39.485 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption) 5.625 acre-ft/yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 0.113 acre-ft/yr 0.25% acre-ft/yr

Customer metering inaccuracies: 5 0.000 acre-ft/yr acre-ft/yr

Systematic data handling errors: 5 0.097 acre-ft/yr 0.25% acre-ft/yr

Apparent Losses: 0.210 acre-ft/yr

Real Losses (Current Annual Real Losses or CARL)

Real Losses = Water Losses - Apparent Losses: 5.415 acre-ft/yr

WATER LOSSES: 5.625 acre-ft/yr

NON-REVENUE WATER

NON-REVENUE WATER: 6.190 acre-ft/yr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 9 3.9 miles

Number of active AND inactive service connections: 8 300

Service connection density: 77 conn./mile main

Yes

Average length of customer service line: ft

Average operating pressure: 5 67.5 psi

COST DATA

Total annual cost of operating water system: 10 $239,715 $/Year

Customer retail unit cost (applied to Apparent Losses): 9 $5.19

Variable production cost (applied to Real Losses): 5 $482.90 $/acre-ft

 WATER AUDIT DATA VALIDITY SCORE:

 PRIORITY AREAS FOR ATTENTION:

     1: Water imported

     2: Customer metering inaccuracies

     3: Variable production cost (applied to Real Losses)

 Based on the information provided, audit accuracy can be improved by addressing the following components:

$/100 cubic feet (ccf)

              <----------- Enter grading in column 'E' and 'J' ---------->

                Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed                

*** YOUR SCORE IS: 71 out of 100 ***

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

                   Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Are customer meters typically located at the curbstop or property line? 

 AWWA Free Water Audit Software:

 Reporting Worksheet

       Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed

2021 7/2020 - 6/2021

Lake Arrowhead Community Services District (Rimforest)  (CA3610045)

?

?

?

?

?

? Click to access definition

?

?

?

?

?

?

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

?
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?

?

?

?

(length of service line, beyond the property 
boundary, that is the responsibility of the utility)

Use buttons to select
percentage of water 

supplied
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?Click here: 

for help using option 
buttons below

?
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?

+

+ Click to add a comment

WAS v5.0

+

+

+

+

+

+

American Water Works Association.
Copyright © 2014, All Rights Reserved.

?

?

?

+

+

+

+

+

+

+

+
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+
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+ Use Customer Retail Unit Cost to value real losses

?

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

AWWA Free Water Audit Software v5.0 Reporting Worksheet      1









Water Audit Report for:

Reporting Year:

All volumes to be entered as: ACRE-FEET PER YEAR

Master Meter and Supply Error Adjustments

WATER SUPPLIED Pcnt: Value:

Volume from own sources: 5 1,410.200 acre-ft/yr acre-ft/yr

Water imported: 7 76.820 acre-ft/yr acre-ft/yr

Water exported: n/a 0.000 acre-ft/yr acre-ft/yr

Enter negative % or value for under-registration

WATER SUPPLIED: 1,487.020 acre-ft/yr Enter positive % or value for over-registration
.

AUTHORIZED CONSUMPTION

Billed metered: 7 1,288.880 acre-ft/yr

Billed unmetered: n/a 0.000 acre-ft/yr

Unbilled metered: 10 10.350 acre-ft/yr Pcnt: Value:

Unbilled unmetered: 5 18.588 acre-ft/yr 1.25% acre-ft/yr24061

AUTHORIZED CONSUMPTION: 1,317.818 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption) 169.202 acre-ft/yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 3.718 acre-ft/yr 0.25% acre-ft/yr

Customer metering inaccuracies: 5 0.000 acre-ft/yr acre-ft/yr

Systematic data handling errors: 9 3.222 acre-ft/yr 0.25% acre-ft/yr

Apparent Losses: 6.940 acre-ft/yr

Real Losses (Current Annual Real Losses or CARL)

Real Losses = Water Losses - Apparent Losses: 162.263 acre-ft/yr

WATER LOSSES: 169.202 acre-ft/yr

NON-REVENUE WATER

NON-REVENUE WATER: 198.140 acre-ft/yr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 9 131.0 miles

Number of active AND inactive service connections: 8 8,414

Service connection density: 64 conn./mile main

Yes

Average length of customer service line: ft

Average operating pressure: 5 85.0 psi

COST DATA

Total annual cost of operating water system: 10 $6,192,171 $/Year

Customer retail unit cost (applied to Apparent Losses): 9 $4.13

Variable production cost (applied to Real Losses): 5 $252.32 $/acre-ft

 WATER AUDIT DATA VALIDITY SCORE:

 PRIORITY AREAS FOR ATTENTION:

     1: Volume from own sources

     2: Customer metering inaccuracies

     3: Variable production cost (applied to Real Losses)

 Based on the information provided, audit accuracy can be improved by addressing the following components:

$/100 cubic feet (ccf)

              <----------- Enter grading in column 'E' and 'J' ---------->

                Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed                

*** YOUR SCORE IS: 65 out of 100 ***

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

                   Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Are customer meters typically located at the curbstop or property line? 

 AWWA Free Water Audit Software:

 Reporting Worksheet

       Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed

2021 7/2020 - 6/2021

Lake Arrowhead Community Services District  (CA3610005)
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? Click to access definition
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?

?

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

(length of service line, beyond the property 
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Use buttons to select
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?Click here: 

for help using option 
buttons below
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+
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WAS v5.0
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+

+

American Water Works Association.
Copyright © 2014, All Rights Reserved.
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+

+

+

+

+

+

+

+

+

+

+

+

+ Use Customer Retail Unit Cost to value real losses

?

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

AWWA Free Water Audit Software v5.0 Reporting Worksheet      1
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