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and sewer rates.

>> Revisions to water rate structure.
>> Recommended policy revisions.
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requirements.
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of water, recycled water and sewer rates and customer impact analyses for proposed rates. 
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LW Water supply from Lakewood

M1 
Manual
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MD Max Day Peaking Factor

MFR Multi-Family Residential

MGD Million Gallons per Day
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EXECUTIVE

SUMMARY

The current water and sewer 
rates were developed in a pre-
vious Rate Study conducted in 
March 1996 and updated annually 
across the board to account for 
rising operating and capital costs.  
Government Code 54999.7(c) 
requires that water and waste-
water agencies must conduct a 
cost of service study a minimum 
of every 10 years.  In early 2016, 
LBWD engaged Raftelis Financial 
Consultants (RFC) to conduct a 
Cost of Service and Rate Design 
for its Water and Sewer services.
 
The major objectives of the Study 
include the following: 
1.	 Conduct cost of service analy-

ses for Water, Recycled Water 
and Sewer services

2.	 Design an alternative rate 

structure to better align water 
supply costs with rates, and 
more equitably recover costs 
from customers

3.	 Conduct a sensitivity and 
impact analysis on proposed 
rates 

4.	 Develop an administrative 
record that demonstrates 
nexus between LBWD’s costs 
and rates to meet the require-
ments of Proposition 218. 

This Cost of Service and Rate 
Design Report (Report) summa-
rizes the key findings and results 
related to the revision of the 
water rate structure, develop-
ment of water, recycled water and 
sewer rates and customer impact 
analyses for proposed rates. 

1.2 - REVISION TO WATER 
RATE STRUCTURE 
AND OTHER POLICY 
RECOMMENDATIONS
RFC conducted a pricing objec-
tives exercise wherein LBWD 
executive management ranked 
a number of pricing objectives. 
The top 10 pricing objectives are 
used as guiding principles for 
this Study.1 Table 1-1 shows the 
proposed water rate structure, 
developed based on the pricing 
objectives and discussion with 
LBWD staff and the Board of 
Water Commission.  Residential 
customers will maintain a 3-tier 
inclining rate structure, with 
tier definitions revised to better 
align with water supply availa-
bilities.  Non-residential use for 
both potable and recycled water 

SECTION 1

1.1 - BACKGROUND OF THE STUDY
The Long Beach Water Department (LBWD or Department) maintains a system of 
water, sewer, and recycled water infrastructure that provides services to nearly 
470,000 Long Beach residents. LBWD receives its potable water supply from 
two main sources: groundwater produced from the Central Groundwater Basin, 
regulated by the Water Replenishment District of Southern California (WRD) and 
purchases from the Metropolitan Water District of Southern California (MWD).  

1 See Section 4 for details
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services, including commercial 
and irrigation use, will maintain 
uniform rates. 

To better align residential usage 
tiers with available water supply, 
RFC proposes to define tier break-
points by water supply source. 
Tier 1 includes the first 6 CCF per 
dwelling unit, which is based on 
available groundwater sources 
that are allocated equally to all 
LBWD customers. Tier 2 use 
encompasses the next 7 CCF per 
dwelling unit, which is based on 
the amount of available imported 
water from MWD and the water 
purchase agreement with City of 
Lakewood. Tier 3 includes all use 
above 13 CCF per dwelling unit, 
which can potentially be met 

using water supply from MWD 
at the MWD Tier 2 rate.  Tier 3 is 
designed to send a stronger con-
servation signal regarding the 
true value of the source of water 
supply. Please refer to Section 4.2 
for additional details. 

LBWD will continue to main-
tain the Exemption Program for 
qualified customers to provide 
affordable water and sewer use 
for disadvantaged customers, 
based on direction from the Board 
of LBWD Water Commission 
and staff.  The current program 
waives the sewer bills for qual-
ified customers, and water use 
within Tier 1 is charged at lower 
Tier 1A rates.  Based on available 
resources in the Water and Sewer 

Funds to support the Exemption 
program, RFC and LBWD staff 
recommend that Tier 1 water use 
be waived for qualifying custom-
ers (Tier 1A = $0/CCF) and each 
qualified bill have $5 bill credit 
per month to offset the impact 
from the changes in the program.  
LBWD may decide to review the 
continuation or adjustment of the 
bill credit in the future. However, 
they will pay sewer bills and other 
water charges at the same rate as 
other residential customers.

1.3 - PROPOSED WATER, 
RECYCLED WATER AND 
SEWER RATES
To calculate fair and equitable 
rates so that users pay in pro-
portion to the cost of providing 

  
Cost of Service and Rate Study Report   |   9

Table 1-1: Proposed Water Rate Structures

Customer Class Current Rate 
Structure 

Proposed to 
Evaluate Why? 

Residential (RES) Inclining Tier Revised 
Inclining 3-Tier 

Current rate structure achieves the pricing 
objectives of the City 

Irrigation (IRR) Uniform Uniform Use water budget information to develop 
programs for customers 

Industrial / 
Commercial  Uniform Uniform Programs are more effective in promoting 

conservation than pricing 
Recycled Water 
(RW) Uniform Uniform Use water budget information to develop 

programs for customers 

To better align residential usage tiers with available water supply, RFC proposes to define tier breakpoints by 
water supply source. Tier 1 includes the first 6 CCF per dwelling unit, which is based on available groundwater 
sources that are allocated equally to all LBWD customers. Tier 2 use encompasses the next 7 CCF per dwelling 
unit, which is based on the amount of available imported water from MWD and the water purchase agreement 
with City of Lakewood. Tier 3 includes all use above 13 CCF per dwelling unit, which can potentially be met 
using water supply from MWD at the MWD Tier 2 rate.  Tier 3 is designed to send a stronger conservation 
signal regarding the true value of the source of water supply. Please refer to Section 4.2 for additional details.  

Table 1-2: Proposed Residential Water Tier Definitions

 Current Tiers Revised Tiers2 Basis 

Tier 1 
Single Family: 0 – 5 CCF 
Duplex: 0 – 2.5 CCF 
Multi Family: 0 – 2.5 CCF 

0 – 6 CCF Groundwater Availability 
 6 CCF per DU  

Tier 2 
Single Family: 6 – 15 CCF 
Duplex: 2.6 – 13 CCF  
Multi-Family: 2.6 – 9 CCF  

7 – 13 CCF Lakewood & MWD Tier 1 Availability  
 7 CCF per DU  

Tier 3 Above Tier 2 Above 13 CCF Next water supply source:  
MWD Tier 2 

LBWD will continue to maintain the Exemption Program for qualified customers to provide affordable water 
and sewer use for disadvantaged customers, based on direction from the Board of LBWD Water Commission 
and staff.  The current program waives the sewer bills for qualified customers, and water use within Tier 1 is 
charged at lower Tier 1A rates.  Based on available resources in the Water and Sewer Funds to support the 
Exemption program, RFC and LBWD staff recommend that Tier 1 water use be waived for qualifying customers 
(Tier 1A = $0/CCF) and each qualified bill have $5 bill credit per month to offset the impact from the changes 
in the program.  LBWD may decide to review the continuation or adjustment of the bill credit in the future. 
However, they will pay sewer bills and other water charges at the same rate as other residential customers.  

                                                             

2 Applied to All Residential Classes per Dwelling Unit 
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2 Applied to All Residential Classes per Dwelling Unit 

2 Applied to All Residential Classes per Dwelling Unit
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service, RFC performed a cost 
allocation of the total FY 2017 
revenue requirements, consist-
ent with industry standards as 
outlined in the M1 Manual3 as well 
as Proposition 218 requirements. 
A detailed cost of service analysis 
is included in Sections 6 and 7 of 
the Report.

1.3.1 - PROPOSED WATER AND 
RECYCLED WATER RATES
RFC performed a cost allocation 
of the total revenue requirements 
in order to calculate fair and 
equitable rates where users pay 
proportionately to their cost of 
providing service. This method-
ology is consistent with industry 
standards and in compliance with 
Proposition 218 requirements. 

Table 1-3 and Table 1-4 show the 
proposed water and recycled 
water daily service charges and 
private fireline daily service 
charges for FY 2017.  A detailed 
cost of service analysis is included 
in Section 6 of the Report.

Proposition 218 requires a nexus 
between the rates and costs of 
providing service.  To meet this 
requirement, RFC identified five 
different components of the quan-
tity rates, including Water Supply, 
Delivery, Peaking Cost, Conserva-
tion and Revenue Offset.   Table 
1-5 shows the FY 2017 calculated 
rates for each rate component 
for all Water and Recycled Water 
customer classes.  Table 1-6 sum-
marizes the proposed Water and 

Recycled Water rate structure 
and corresponding water quan-
tity rates for FY 2017.

1.3.2 - PROPOSED  
SEWER RATES
Based on the results of the cost 
of service analysis conducted for 
sewer services, Table 1-7 and Table 
1-8 summarize the proposed daily 
sewer service charges and sewer 
volumetric rates for FY 2017.  A 
detailed cost of service analysis 
and rate calculation is discussed 
in Section 7 of the Report. 

Users will continue to pay daily 
sewer service charges, which 
vary by meter size, along with 
volumetric charges per 100 cubic 
feet (CCF) of water furnished. 
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1.3 PROPOSED WATER, RECYCLED WATER AND SEWER RATES
To calculate fair and equitable rates so that users pay in proportion to the cost of providing service, RFC 
performed a cost allocation of the total FY 2017 revenue requirements, consistent with industry standards as 
outlined in the M1 Manual3 as well as Proposition 218 requirements. A detailed cost of service analysis is 
included in Sections 6 and 7 of the Report. 

1.3.1 Proposed Water and Recycled Water Rates
RFC performed a cost allocation of the total revenue requirements in order to calculate fair and equitable rates 
where users pay proportionately to their cost of providing service. This methodology is consistent with 
industry standards and in compliance with Proposition 218 requirements. Table 1-3 and Table 1-4 show the 
proposed water and recycled water daily service charges and private fireline daily service charges for FY 2017.  
A detailed cost of service analysis is included in Section 6 of the Report. 

Table 1-3: Proposed Water and Recycled Water Daily Service Charges

Meter Size 
Billing & 

Customer 
Service 

Services & 
Capacity 

Proposed 
FY 2017 

Proposed 
Daily FY 

2017 

Current 
Daily FY 

2017 
% Change 

 A B C = A + B D = C x 12 /365 E F = D/E - 1 

5/8" & 3/4" $4.63 $12.09 $16.72 $0.550 $0.489 12% 

1" $4.63 $20.15 $24.78 $0.815 $0.736 11% 

1 1/2" $4.63 $40.30 $44.93 $1.478 $1.375 7% 

2" $4.63 $64.48 $69.11 $2.273 $2.037 12% 

3" $4.63 $141.05 $145.68 $4.790 $4.220 14% 

4" $4.63 $241.80 $246.43 $8.102 $6.677 21% 

6" $4.63 $544.05 $548.68 $18.039 $12.306 47% 

8" $4.63 $1,128.40 $1,133.03 $37.251 $19.315 93% 

10" $4.63 $1,692.60 $1,697.23 $55.800 $31.635 76% 

12" $4.63 $2,135.90 $2,140.53 $70.374 $38.662 82% 

16" $4.63 $3,143.40 $3,148.03 $103.497 $63.986 62% 
 

 

                                                             

3 “Principles of Water Rates, Fees, and Charges: Manual of Water Supply Practices M1", 6th edition published by AWWA 

3 “Principles of Water Rates, Fees, and Charges: Manual of Water Supply Practices M1," 6th edition published by AWWA

LONG BE ACH WATER DEPARTMENT /     3     /



  
Cost of Service and Rate Study Report   |   11

Table 1-4: Proposed Private Fireline Daily Service Charges

Size 
Billing & 

Customer 
Service 

Private Fire 
Capacity 

Proposed FY 
2017 

Proposed 
Daily FY 

2017 

Current 
Daily FY 

2017 
% Change 

 A B C = A + B  D =C x 12 /365 E F = D/E - 1 

2" $4.63 $5.25 $9.88 $0.325 $1.020 -68% 

3" $4.63 $15.25 $19.88 $0.654 $1.745 -63% 

4" $4.63 $32.50 $37.13 $1.221 $2.577 -53% 

6" $4.63 $94.40 $99.03 $3.256 $4.391 -26% 

8" $4.63 $201.18 $205.81 $6.767 $6.438 5% 

10" $4.63 $361.78 $366.41 $12.047 $8.709 38% 

12" $4.63 $584.38 $589.01 $19.365 $10.976 76% 

16" $4.63 $1,245.33 $1,249.96 $41.095 $16.094 155% 

Proposition 218 requires a nexus between the rates and costs of providing service.  To meet this requirement, 
RFC identified five different components of the quantity rates, including Water Supply, Delivery, Peaking Cost, 
Conservation and Revenue Offset.   Table 1-5 shows the FY 2017 calculated rates for each rate component for 
all Water and Recycled Water customer classes.  Table 1-6 summarizes the proposed Water and Recycled 
Water rate structure and corresponding water quantity rates for FY 2017.  
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Table 1-5: Proposed Water and Recycled Water Quantity Rate Components

 Water 
Supply Delivery Peaking Conservation Revenue 

Offset 
Proposed  
FY 2017 

 A B C D E F = A + B + C + D + E 

Residential       

Tier IA $1.055 $0.579 $0.361 $0.000 -$1.995 $0.000 

Tier IB $1.055 $0.579 $0.361 $0.000 -$0.074 $1.921 

Tier II $2.645 $0.579 $0.454 $0.000 $0.000 $3.678 

Tier III $2.907 $0.579 $0.651 $1.229 $0.000 $5.366 

Non-Residential $1.747 $0.579 $0.405 $0.127 $0.000 $2.858 

RW       

Peaking $0.000 $1.221 $0.638 $0.000 $0.000 $1.859 

Non-Peaking $0.000 $1.221 $0.357 $0.000 $0.000 $1.578 

Interruptible $0.000 $1.221 $0.357 $0.000 $0.000 $1.578 

Table 1-6: Proposed Water and Recycled Water Quantity Rates ($ / CCF)

 Current Tier 
Widths4 

Proposed 
Tier Widths 

Current 
FY 2017 
($ / CCF) 

Proposed 
FY 2017 
($ / CCF) 

Residential     

Tier IA 5 CCF 6 CCF $1.427 $0.000 

Tier IB 5 CCF 6 CCF $2.569 $1.921 

Tier II 10 CCF 7 CCF $2.854 $3.678 

Tier III Above 15 CCF Above 13 CCF $4.281 $5.366 

Non-Residential   $2.854 $2.858 

Recycled Water     

Peaking Uniform Uniform $1.998 $1.859 

Non-Peaking Uniform Uniform $1.427 $1.578 

Interruptible Uniform Uniform $1.427 $1.578 

                                                             

4 Shown Single Family tiers only, Multi Family and Duplex accounts have different current tier widths (see Table 1-2) 
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Table 1-7: Proposed Sewer Daily Service Charges for FY 2017

 
Billing & 

Customer 
Services 

Sewer 
Services 

Proposed FY 
2017  Current % Change 

 A B C = A + B D E = C / D – 1 

5/8" & 3/4" $0.065 $0.181 $0.246 $0.281 -12.5% 

1" $0.065 $0.300 $0.365 $0.445 -18.0% 

1 1/2" $0.065 $0.892 $0.957 $0.811 18.0% 

2" $0.065 $1.584 $1.649 $1.177 40.1% 

3" $0.065 $3.777 $3.842 $2.435 57.8% 

4" $0.065 $5.493 $5.558 $3.856 44.1% 

6" $0.065 $15.417 $15.482 $7.104 117.9% 

8" $0.065 $16.347 $16.412 $11.159 47.1% 

10" $0.065 $25.340 $25.405 $18.255 39.2% 

12" $0.065 $31.977 $32.042 $22.315 43.6% 

16" $0.065 $47.060 $47.125 $36.514 29.1% 

Table 1-8: Proposed Sewer Volumetric Rates for FY 2017

 Proposed FY 2017 Rates 
($ / CCF) 

Flow Based (1) $0.284 

Sewer Services (2) $0.106 

Sewer Volumetric Rates (1) +(2) $0.390 
 

1.3.3 Customer Impact Analysis
Before implementing any rate structure recommendations, it is important to understand how the proposed 
rate structure will impact the LBWD’s customers. Customer impact analysis is a powerful tool which can be 
used to assist elected officials in making informed decisions. Table 1-9 summarizes the combined water and 
sewer impact analyses by customer class, based on the proposed rates and projected number of accounts 
and usage.  The residential customer class will see very minimal impact (-0.45%) under proposed water and 
sewer rates, whereas non-residential and recycled water customer classes will see more impact from the 
proposed rates, which is 5.12% and 2.67% respectively.    

 

4 Shown Single Family tiers only, Multi Family and Duplex accounts have different current tier widths (see Table 1-2)
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Volumetric charges for residen-
tial customers are computed 
based on the average of actual 
water use during the winter bill-
ing periods.  The average volume 
will be the cap volume of actual 
water use returning to sewer 
system on which the volumetric 
sewer rate is charged for the next 
twelve-month period beginning 
with May’s billing period.  Each 
year, the average volume will be 
recalculated for the following 
twelve-month period.  For those 
residential customers with no 
previous history of use during the 
winter billing periods, the average 
volume of customers with the 
same meter size will be used.  

1.3.3 - CUSTOMER  
IMPACT ANALYSIS
Before implementing any rate 
structure recommendations, it 
is important to understand how 
the proposed rate structure will 
impact the LBWD’s customers. 
Customer impact analysis is 
a powerful tool which can be 
used to assist elected officials 
in making informed decisions. 
Table 1-9 summarizes the com-
bined water and sewer impact 
analyses by customer class, 
based on the proposed rates and 
projected number of accounts 
and usage.  The residential cus-
tomer class will see very minimal 
impact (-0.45%) under proposed 
water and sewer rates, whereas 
non-residential and recycled 
water customer classes will see 
more impact from the proposed 
rates, which is 5.12% and 2.67% 
respectively.   

Figure 1-1 shows the combined 
water and sewer bills of typical 
residential customers with 5/8” 

x ¾” meters for a 30-day monthly 
billing period with assumed max-
imum of 10 CCF billed sewer flows 
(aka sewer average volume) at 
various water consumption levels 
under current and proposed rate 
structure and rates.  Users using 
6 CCF per month will see $3.39 
reduction (or -8.2%) in their 
monthly bill, whereas users with 
12 CCF per month will see minor 
increase of $1.55 (or 2.6%).  Res-
idential users using 30 CCF or 
more per month will see greater 
impacts.  The proposed rate struc-
ture and rates send a stronger 
conservation pricing signal 
while maintaining affordability 
for essential use, which are part 
of the top 10 pricing objectives 
ranked by LBWD.

Similarly, Figure 1-2 provides 
the sample combined water and 

sewer bills for residential custom-
ers that qualify for the exemption 
program. Low water users, using 
6 CCF or less per month, will see 
$3.44 reduction (-13.9%) in their 
monthly bills, whereas customers 
using 20 CCF or more per month 
will see more impacts on their 
monthly water and sewer bills. 

In summary, the rates calculated 
in this study for water, recycled 
water and sewer follow industry 
standard principles of equitable 
cost-of-service allocations, and 
are thus compliant with Propo-
sition 218. The remainder of this 
report details the background 
information utilized by RFC in 
carrying out this study, along 
with thorough explanation of 
the cost-of-service analyses and 
consequent revisions to LBWD’s 
rate structure.

 
14 | Long Beach Water Department

Table 1-7: Proposed Sewer Daily Service Charges for FY 2017

 
Billing & 

Customer 
Services 

Sewer 
Services 

Proposed FY 
2017  Current % Change 

 A B C = A + B D E = C / D – 1 

5/8" & 3/4" $0.065 $0.181 $0.246 $0.281 -12.5% 

1" $0.065 $0.300 $0.365 $0.445 -18.0% 

1 1/2" $0.065 $0.892 $0.957 $0.811 18.0% 

2" $0.065 $1.584 $1.649 $1.177 40.1% 

3" $0.065 $3.777 $3.842 $2.435 57.8% 

4" $0.065 $5.493 $5.558 $3.856 44.1% 

6" $0.065 $15.417 $15.482 $7.104 117.9% 

8" $0.065 $16.347 $16.412 $11.159 47.1% 

10" $0.065 $25.340 $25.405 $18.255 39.2% 

12" $0.065 $31.977 $32.042 $22.315 43.6% 

16" $0.065 $47.060 $47.125 $36.514 29.1% 

Table 1-8: Proposed Sewer Volumetric Rates for FY 2017

 Proposed FY 2017 Rates 
($ / CCF) 

Flow Based (1) $0.284 

Sewer Services (2) $0.106 

Sewer Volumetric Rates (1) +(2) $0.390 
 

1.3.3 Customer Impact Analysis
Before implementing any rate structure recommendations, it is important to understand how the proposed 
rate structure will impact the LBWD’s customers. Customer impact analysis is a powerful tool which can be 
used to assist elected officials in making informed decisions. Table 1-9 summarizes the combined water and 
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proposed rates, which is 5.12% and 2.67% respectively.    
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Table 1-9: Combined Water & Sewer Customer Impact Analysis

Customer Classes Projected FY 2017 Revenues 
under Current Rates (A) 

Projected FY 2017 Revenues 
under Proposed Rates (B) 

% Impact 
(C = B/A-1) 

Residential $75,957,211 $75,613,197 -0.45% 

Non-Residential $27,890,715 $29,317,656 5.12% 

Private Fire $1,862,389 $1,606,747 -13.73% 

RW $3,599,285 $3,695,459 2.67% 

Total Water & Sewer 
Revenues from Rates $109,309,601 $110,233,059 0.84% 

 

Figure 1-1 shows the combined water and sewer bills of typical residential customers with 5/8” x ¾” meters 
for a 30-day monthly billing period with assumed maximum of 10 CCF billed sewer flows (aka sewer average 
volume) at various water consumption levels under current and proposed rate structure and rates.  Users 
using 6 CCF per month will see $3.39 reduction (or -8.2%) in their monthly bill, whereas users with 12 CCF 
per month will see minor increase of $1.55 (or 2.6%).  Residential users using 30 CCF or more per month will 
see greater impacts.  The proposed rate structure and rates send a stronger conservation pricing signal while 
maintaining affordability for essential use, which are part of the top 10 pricing objectives ranked by LBWD.  

Figure 1-1: Sample Residential Combined Water and Sewer Bills

 

Similarly, Figure 1-2 provides the sample combined water and sewer bills for residential customers that 
qualify for the exemption program. Low water users, using 6 CCF or less per month, will see $3.44 reduction 
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(-13.9%) in their monthly bills, whereas customers using 20 CCF or more per month will see more impacts on 
their monthly water and sewer bills.   

Figure 1-2: Sample Exempted Residential Combined Water & Sewer Bills

 

In summary, the rates calculated in this study for water, recycled water and sewer follow industry standard 
principles of equitable cost-of-service allocations, and are thus compliant with Proposition 218. The 
remainder of this report details the background information utilized by RFC in carrying out this study, along 
with thorough explanation of the cost-of-service analyses and consequent revisions to LBWD’s rate structure.  
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SECTION 2

INTRO
DUCT
ION
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2.2 - BACKGROUND  
OF THE STUDY
LBWD’s Comprehensive Annual 
Financial Report (CAFR) for the 
year ending September 30, 2015, 
indicates that the Department’s 
Water and Sewer Funds have 
low levels of long-term debt and 
very high debt service coverage. 
LBWD’s water conservation 
efforts have been exceptionally 
effective at reducing per capita 
daily water use.  Furthermore, 
through Governor’s Brown 
Executive Order for Manda-
tory Conservation (Executive 
Order B-29-15), the State Water 
Resources Control Board draft 
water reduction target for the 
City of Long Beach is 16% below 
water usage in 2013.  This target 
is significantly less than many 
other California municipalities; 
however, still a significant con-
servation measure to achieve 
given the current per capita 
water use of the City’s customers.

The current water and sewer 
rates were developed in the 
previous Rate Study conducted 
in March 1996 and updated 
annually across the board to 
account for rising operating 
and capital costs.  The current 
water rate structure contains 
both fixed service charges and 
quantity rates. The fixed daily 
service charge is based on meter 
size. Residential usage is billed 
using a three tier structure that 
varies by type, including resi-
dential, single family, duplex and 
multi-family.  All non-residential 
usage (commercial, industrial, 
irrigation) is billed on a uniform 

2.1 - OVERVIEW OF LONG BEACH WATER DEPARTMENT
The Long Beach Water Department (LBWD or Department) 
maintains a system of water, recycled water and sewer 
infrastructure that provides services to nearly 470,000 Long 
Beach residents. LBWD receives its potable water supply 
from two main sources: groundwater and purchases from 
the Metropolitan Water District of Southern California 
(MWD).  LBWD’s Groundwater Treatment Plant, one of 
the largest in the nation, can produce up to 60 million 
gallons per day (MGD) of drinking water that is delivered 
through over 900 miles of transmission and distribution 
mains. LBWD meets a portion of its non-potable water 
demand through recycled water services. Recycled water is 
produced at the Long Beach Water Reclamation Plant which 
can treat up to 18 MGD of wastewater effluent.  In addition, 
LBWD operates and maintains nearly 765 miles of sanitary 
sewer lines, which send over 40 MGD of wastewater flow 
to treatment plants operated by Los Angeles County. The 
remaining portion of the City’s wastewater is delivered to 
the Long Beach Water Reclamation Plant. 
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quantity rate.  The three Recycled 
Water (RW) customer classes, 
including peaking, non-peaking 
and interruptible, are billed the 
same fixed daily service charges 
as regular water services and 
uniform rates which are set at 
a percentage of Tier II potable 
water rates.  Sewer customers are 
also billed a daily sewer service 
charge based on meter size and a 
single uniform volumetric rate on 
all billed sewer flows regardless 
of customer class.   

Government Code Section 54999 
mandates that a cost of service 
analysis be done every 10 years 
to ensure that rates are equitable 
and fair to customers.  In addition, 
Proposition 218 requires that 
utility rates cannot be “arbitrary 
and capricious,” meaning that the 
rate-setting methodology must 
be sound and that there must be a 
nexus between the costs and the 
rates charged.  The recent Orange 
County Superior Court ruling in 
the litigation between Capistrano 
Taxpayer Association (CTA) and 
the City of San Juan Capistrano 
reinforces the importance of 
administrative records to sub-
stantiate the nexus between the 
rates and the cost of providing 
water and sewer services.   

In early 2016, LBWD engaged 
Raftelis Financial Consultants 
(RFC) to conduct a Cost of Service 
and Rate Design for its Water, 
Recycled Water and Sewer ser-
vices that meet the requirements 
of Proposition 218. 

The major objectives of the Study 
include the following: 
1.	 Conduct cost of service analy-

ses for Water, Recycled Water 

and Sewer services
2.	 Design an alternative rate 

structure to better align water 
supply costs with rates, and 
more equitably recover costs 
from customers

3.	 Conduct a sensitivity and 
impact analysis on proposed 
rates 

4.	 Develop an administrative 
record that demonstrates 
nexus between LBWD’s costs 
and rates to meet the require-
ments of Proposition 218. 

This Cost of Service and Rate 
Design Report (Report) summa-
rizes the key findings and results 
related to the revision of the 
water rate structure, develop-
ment of water, recycled water and 
sewer rates and customer impact 
analyses for proposed rates.

2.3 - KEY INFORMATION 
USED IN THE STUDY
The Study utilized the following, 
but not limited to, key information 
provided by the Department:
1.	 Fiscal Year 2015 Consumption 

Data (October 2014 to Sep-
tember 2015) for all water, 
recycled water and sewer 
accounts served within the 
LBWD service area

>> Water data provided on July 
9, 2016

>> Recycled water data pro-
vided on February 17, 2016

>> Sewer data provided on 
June 10, 2016

2.	 FY 2017 Operating Budget for 
Water and Sewer Funds pro-
vided on April 14, 2016

3.	 Debt Service Schedule for 
Outstanding Water Debts and 
Estimated Sewer Debt pro-
vided on June 24, 2016

4.	 10-year CIP project cost esti-

mates for FY 2017 – FY 2026 
provided by LBWD on April 
14, 2016 for Water Fund and 
Sewer Fund summarized by 
project type

5.	 Fixed Asset Balances provided 
by LBWD as of September 30, 
2015 provided on February 18, 
2016

6.	 Current water, recycled water 
and sewer rates effective on 
October 1, 2016

7.	 Peaking demand for max day 
and max hour provided on Feb 
22, 2016

8.	 Fire flow requirements for the 
Water system provided on Oct 
11, 2016

9.	 Reserve Policy Approved on 
August 18, 2016 (Board Policy 
2016-34)

10.	 Beginning Water Reserve 
Balances as of Oct 1, 2015 
(FY 2016) and Oct 1, 2016 (FY 
2017) provided on April 27, 
2016

2.4 - FY 2017 CURRENT 
REVENUES FROM WATER 
AND SEWER RATES
The current water and sewer rates 
were originally developed in the 
previous Rate Study conducted in 
March 1996 and updated annually 
across the board to account for 
rising operating and capital costs.  
The following sections detail 
the current rates and projected 
number of services and quantity 
sales for water and sewer services 
for FY 2017 to be used as part of 
the analysis. 

2.4.1 - CURRENT WATER  
& RECYCLED WATER 
REVENUES FROM RATES
The current water rates were 
last approved in 2016 and made 
effective on October 1, 2016.  
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Water, recycled water, and pri-
vate fireline services pay daily 
service charges based on meter 
size on monthly billing cycles, 
shown in Table 2-1.  Table 2-1 also 
shows the projected number of 
service connections by customer 
class for FY 2017 provided by 
LBWD.  Non-residential custom-
ers include industrial, commercial 
and irrigation services.  Resi-

dential customers include single 
family residential, duplex and 
multi-family residential services.  
No account growth is assumed for 
FY 2017. 

Water services also pay quantity 
rates, shown in Table 2-3, which 
consist of tiered rates for res-
idential and uniform rates for 
non-residential, including com-

mercial, irrigation and industrial 
services.  Single family, duplex 
and multifamily residential ser-
vices currently have different 
tier definitions per dwelling unit, 
shown in Table 2-2.  In an effort 
to provide affordability for low 
income and/or disabled senior 
residents, LBWD utilizes a Tier 
IA discounted rate, which only 
applies to customers qualifying 
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Table 2-1: Current Water Daily Service Charges and Projected FY 2017 Service Connections

Meter Size 

Current 
Daily 

Service 
Charges 

Projected FY 2017 Number of Service Connections 

Residential Non-
Residential 

Recycled 
Water 

Private 
Fireline 

Total 
Water 

Accounts 

Water & RW       

5/8" x 3/4" $0.489 66,668 2,567 1  69,236 

1" $0.736 9,647 1,558 2  11,207 

1 1/2" $1.375 3,031 1,202 12  4,245 

2" $2.037 801 1,831 37  2,669 

3" $4.220 120 373 17  510 

4" $6.677 34 140 23  197 

6" $12.306 31 69 16  116 

8" $19.315 10 53 7  70 

10" $31.635 0 20 1  21 

12" $38.662 1 3 0  4 

16" $63.986 0 0 0  0 

Private Fireline       

2" $1.020    61 61 

3" $1.745    51 51 

4" $2.577    351 351 

6" $4.391    415 415 

8" $6.438    261 261 

10" $8.709    55 55 

12" $10.976    3 3 

16" $16.094    2 2 

Total Number of 
Water Service 
Connections 

 80,343 7,816 116 1,199 88,275 

 

Water services also pay quantity rates, shown in Table 2-3, which consist of tiered rates for residential and 
uniform rates for non-residential, including commercial, irrigation and industrial services.  Single family, 
duplex and multifamily residential services currently have different tier definitions per dwelling unit, shown 
in Table 2-2.  In an effort to provide affordability for low income and/or disabled senior residents, LBWD 
utilizes a Tier IA discounted rate, which only applies to customers qualifying for an exemption from the City’s 
Utility Users Tax in accordance with Chapter 3.68 of the Long Beach Municipal Code.  All other residential 

LONG BE ACH WATER DEPARTMENT /     11     /



for an exemption from the City’s 
Utility Users Tax in accordance 
with Chapter 3.68 of the Long 
Beach Municipal Code.  All other 
residential customers are billed 
using Tier IB, Tier II and Tier III 
water rates.  Recycled water ser-
vices are also billed using uniform 

quantity rates based on customer 
class (peaking, non-peaking and 
interruptible).

Table 2-3 shows the projected 
water sales for FY 2017 under the 
current rate structure for water 
and recycled water services along 

with the calculations for revenues 
from current quantity rates.  On 
February 20, 1998, the County of 
Los Angeles and LBWD executed 
the First Amendment to Agree-
ment WD-1604 regarding recycled 
water at Lakewood County Club 
(LCC).  This amendment codifies 
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customers are billed using Tier IB, Tier II and Tier III water rates.  Recycled water services are also billed using 
uniform quantity rates based on customer class (peaking, non-peaking and interruptible). 

Table 2-2: Current Residential Tier Definitions

Residential Monthly Tier 
Widths / DU Single Family Duplex Multi Family 

Tier IA 0 – 5.0 CCF 0 – 2.5 CCF 0 – 2.5 CCF 

Tier IB 0 – 5.0 CCF 0 – 2.5 CCF 0 – 2.5 CCF 

Tier II 6 – 15 CCF 2.6 – 13 CCF 2.6 – 9 CCF 

Tier III above 15 CCF above 13 CCF above 9 CCF 

Table 2-3 shows the projected water sales for FY 2017 under the current rate structure for water and recycled 
water services along with the calculations for revenues from current quantity rates.  On February 20, 1998, 
the County of Los Angeles and LBWD executed the First Amendment to Agreement WD-1604 regarding 
recycled water at Lakewood County Club (LCC).  This amendment codifies the price for recycled water to LCC 
as the rate that LCC posts for sale of potable water to third parties under LCC’s own water right.  The current 
contract rate for LCC is shown in Table 2-3 and subject to the Agreement WD-1604 terms.   
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Table 2-3: Current Quantity Rates and Projected Water Sales for FY 2017

 
Projected Water Sales 

Under Current Rate 
Structure (CCF) 

Current 
Quantity Rates  

($ / CCF) 

FY 2017 
Revenues from 
Quantity Rates 

 A B C = A x B 

Potable Water Services 

Residential (Tiered) 15,171,032  $43,310,974 

Tier IA 72,510 $1.427 $103,472 

Tier IB 6,426,453 $2.569 $16,509,558 

Tier II 7,307,066 $2.854 $20,854,366 

Tier III 1,365,003 $4.281 $5,843,578 

Non-Residential (Uniform) 7,046,540 $2.854 $20,110,825 

Total Potable Sales 22,217,572 CCF  $63,421,799 

Recycled Water Services 

Peaking 1,071,512 $1.998 $2,140,881 

Non-Peaking 414,249 $1.427 $591,133 

Interruptible 292,914 $1.427 $417,988 

Contract Rate 175,313 $1.141 $200,032 

Total Recycled Water Sales 1,953,988 CCF  $3,350,035 
 

Table 2-4 summarizes the projected revenues from current rates for residential, non-residential, recycled 
water and private fireline services.  Annual service charges revenues are calculated using current daily service 
charges and number of accounts (shown in Table 2-1) for 365 days of service for each meter size. For example, 
the revenue calculation for 1” recycled water meters is shown below. 

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝐷𝐷𝐷𝐷𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑠𝑠𝑠𝑠ℎ𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠 × 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠 𝑤𝑤𝑤𝑤𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷ℎ 1" 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 × 365 𝑑𝑑𝑑𝑑𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝐷𝐷𝐷𝐷𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
$0.736 × 2 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠 × 365 𝑑𝑑𝑑𝑑𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = $537.28 

This calculation is repeated for all meter sizes, customer classes and private fireline services to arrive at the 
total revenues from service charges for FY 2017, as shown in Table 2-4 column A.  In FY 2017, LBWD projects 
to collect 26.4% of its revenues from rates from fixed service charges, or $23.92M of $90.70M in total revenue.  
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customers are billed using Tier IB, Tier II and Tier III water rates.  Recycled water services are also billed using 
uniform quantity rates based on customer class (peaking, non-peaking and interruptible). 

Table 2-2: Current Residential Tier Definitions

Residential Monthly Tier 
Widths / DU Single Family Duplex Multi Family 

Tier IA 0 – 5.0 CCF 0 – 2.5 CCF 0 – 2.5 CCF 

Tier IB 0 – 5.0 CCF 0 – 2.5 CCF 0 – 2.5 CCF 

Tier II 6 – 15 CCF 2.6 – 13 CCF 2.6 – 9 CCF 

Tier III above 15 CCF above 13 CCF above 9 CCF 

Table 2-3 shows the projected water sales for FY 2017 under the current rate structure for water and recycled 
water services along with the calculations for revenues from current quantity rates.  On February 20, 1998, 
the County of Los Angeles and LBWD executed the First Amendment to Agreement WD-1604 regarding 
recycled water at Lakewood County Club (LCC).  This amendment codifies the price for recycled water to LCC 
as the rate that LCC posts for sale of potable water to third parties under LCC’s own water right.  The current 
contract rate for LCC is shown in Table 2-3 and subject to the Agreement WD-1604 terms.   
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Table 2-4: FY 2017 Projected Revenues from Current Water Rates

Customer Classes Service Charges Quantity Rates FY 2017 Revenues 
from Rates 

 A B (Table 2-3) C = A + B 

Residential $17,099,090 $43,310,974 $60,410,064 

Non-Residential $4,713,896 $20,110,825 $24,824,721 

Recycled Water $249,250 $3,350,035 $3,599,285 

Private Fireline $1,862,389  $1,862,389 

Total $23,924,625 
(26.4%) 

$66,771,834 
(73.6%) $90,696,459 

 

 

 

Daily service charge × number of accounts with 1" meter × 365 days of service
$0.736 × 2 accounts × 365 days = $537.28

the price for recycled water to 
LCC as the rate that LCC posts for 
sale of potable water to third par-
ties under LCC’s own water right.  
The current contract rate for LCC 
is shown in Table 2-3 and subject 
to the Agreement WD-1604 terms. 

Table 2-4 summarizes the pro-
jected revenues from current 
rates for residential, non-res-
idential, recycled water and 
private fireline services.  Annual 
service charges revenues are 
calculated using current daily 
service charges and number of 
accounts (shown in Table 2-1) for 
365 days of service for each meter 
size. For example, the revenue 
calculation for 1” recycled water 
meters is shown above.

This calculation is repeated for all 
meter sizes, customer classes and 
private fireline services to arrive 
at the total revenues from service 
charges for FY 2017, as shown in 
Table 2-4 column A.  In FY 2017, 
LBWD projects to collect 26.4% 

of its revenues from rates from 
fixed service charges, or $23.92M 
of $90.70M in total revenue.

2.4.2 - CURRENT SEWER 
REVENUES FROM RATES
The charges for all sewer service 
consist of both a daily service 
charge by meter size and a vol-
umetric rate per 100 cubic feet 
(CCF) of water furnished.  The 
volumetric sewer rate does not 
apply to fire services. Volumet-
ric sewer rates for residential 
customers (single family, duplex 
and multi-family) are computed 
based on the average of actual 
potable water use during the 
winter billing periods (Decem-
ber to March).  The winter billing 
periods used is determined by the 
meter reading schedule for the 
account. The actual winter usage 
is divided by the number of winter 
days to obtain an average volume. 
The average volume is the base 
volume on which the volumet-
ric sewer rate is charged for the 
next twelve-month period begin-

ning with May’s billing periods.  
Each year, the average volume is 
recalculated for the succeeding 
twelve-month periods.  For those 
residential customers with no 
previous history of use during 
the winter billing periods, the 
average volume of customers with 
the same meter size will be used.  
For sewer customers who do not 
receive water services from the 
LBWD, volumetric sewer rate is 
based on the average volume for 
the customer’s water service size.  

Table 2-5 shows current sewer 
daily service charges along with 
FY 2017 projected sewer ser-
vice connections by customer 
class and meter size.  Similar to 
revenues from current rates cal-
culated for water services, the 
calculation for 1” non-residential 
sewer meters are shown on the 
following page.

This calculation is repeated for all 
meter sizes and customer classes 
to arrive at the total sewer service 
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charges revenues for FY 2017 as 
shown in Table 2-7 column A.  

Table 2-6 shows the current volu-
metric sewer rates and projected 

billed sewer flows (CCF) along 
with the projected revenues from 
volumetric rates.  Table 2-7 sum-
marizes the projected revenues 
from current rates for residential 

and non-residential customers.  In 
FY 2017, LBWD projects to collect 
63.4% of its revenues from rates 
from fixed service charges, or 
$11.8M of $18.6M in total revenue.

Daily service charge × number of accounts with 1" meter × 365 days of service
$0.445 × 1,089 accounts × 365 days = $176,880.83
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Table 2-6: Current Volumetric Sewer Rate and Projected Billed Sewer Flows for FY 2017

Customer Classes Billed Sewer Flows 
(CCF) 

Volumetric Sewer Rate 
($ / CCF) 

FY 2017 Revenues 
from Volumetric Rates 

 A B C = A x B 

Residential 12,767,381 $0.390 $4,979,279 

Non-Residential 4,707,404 $0.390 $1,835,888 

Total 17,474,785 CCF $0.390 $6,815,166 
 

Table 2-7: FY 2017 Projected Revenues from Current Sewer Rates

Customer Classes Service Charges Quantity Rates FY 2017 Revenues 
from Rates 

Residential $10,567,869 $4,979,279 $15,547,148 

Non-Residential $1,230,107 $1,835,888 $3,065,995 

Total $11,797,976 
(63.4%) 

$6,815,166 
(36.6%) $18,613,142 
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Table 2-6: Current Volumetric Sewer Rate and Projected Billed Sewer Flows for FY 2017

Customer Classes Billed Sewer Flows 
(CCF) 

Volumetric Sewer Rate 
($ / CCF) 

FY 2017 Revenues 
from Volumetric Rates 

 A B C = A x B 

Residential 12,767,381 $0.390 $4,979,279 

Non-Residential 4,707,404 $0.390 $1,835,888 

Total 17,474,785 CCF $0.390 $6,815,166 
 

Table 2-7: FY 2017 Projected Revenues from Current Sewer Rates

Customer Classes Service Charges Quantity Rates FY 2017 Revenues 
from Rates 

Residential $10,567,869 $4,979,279 $15,547,148 

Non-Residential $1,230,107 $1,835,888 $3,065,995 

Total $11,797,976 
(63.4%) 

$6,815,166 
(36.6%) $18,613,142 
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Table 2-5: Current Sewer Daily Service Charges and Projected FY 2017 Service Connections

Meter Size 
Current Sewer 
Daily Service 

Charges 

Projected FY 2017 Number of Sewer Service 
Connections 

Residential 
Non-

Residential5 
Total Sewer 

Services 

5/8" x 3/4" $0.281 64,738 2,704 67,442 

1" $0.445 9,646 1,089 10,735 

1 1/2" $0.811 3,106 829 3,935 

2" $1.177 1,468 659 2,127 

3" $2.435 288 107 395 

4" $3.856 104 44 148 

6" $7.104 70 14 84 

8" $11.159 38 10 48 

10" $18.255 6 2 8 

12" $22.315 4 0 4 

16" $36.514 0 0 0 

Total  79,468 5,458 84,926 
 

Table 2-6 shows the current volumetric sewer rates and projected billed sewer flows (CCF) along with the 
projected revenues from volumetric rates.  Table 2-7 summarizes the projected revenues from current rates 
for residential and non-residential customers.  In FY 2017, LBWD projects to collect 63.4% of its revenues 
from rates from fixed service charges, or $11.8M of $18.6M in total revenue.  

                                                             

5 Non-Residential: Commercial, Industrial, Industrial Sewer only, Sewer only services 
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Table 2-6: Current Volumetric Sewer Rate and Projected Billed Sewer Flows for FY 2017

Customer Classes Billed Sewer Flows 
(CCF) 

Volumetric Sewer Rate 
($ / CCF) 

FY 2017 Revenues 
from Volumetric Rates 

 A B C = A x B 

Residential 12,767,381 $0.390 $4,979,279 

Non-Residential 4,707,404 $0.390 $1,835,888 

Total 17,474,785 CCF $0.390 $6,815,166 
 

Table 2-7: FY 2017 Projected Revenues from Current Sewer Rates

Customer Classes Service Charges Quantity Rates FY 2017 Revenues 
from Rates 

Residential $10,567,869 $4,979,279 $15,547,148 

Non-Residential $1,230,107 $1,835,888 $3,065,995 

Total $11,797,976 
(63.4%) 

$6,815,166 
(36.6%) $18,613,142 
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Table 2-6: Current Volumetric Sewer Rate and Projected Billed Sewer Flows for FY 2017

Customer Classes Billed Sewer Flows 
(CCF) 

Volumetric Sewer Rate 
($ / CCF) 

FY 2017 Revenues 
from Volumetric Rates 

 A B C = A x B 

Residential 12,767,381 $0.390 $4,979,279 

Non-Residential 4,707,404 $0.390 $1,835,888 

Total 17,474,785 CCF $0.390 $6,815,166 
 

Table 2-7: FY 2017 Projected Revenues from Current Sewer Rates

Customer Classes Service Charges Quantity Rates FY 2017 Revenues 
from Rates 

Residential $10,567,869 $4,979,279 $15,547,148 

Non-Residential $1,230,107 $1,835,888 $3,065,995 

Total $11,797,976 
(63.4%) 

$6,815,166 
(36.6%) $18,613,142 

 5 Non-Residential: Commercial, Industrial, Industrial Sewer only, Sewer only services
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LEGAL FRAMEWORK 
AND RATE SETTING 
METHODOLOGY
3.1 - CALIFORNIA 
CONSTITUTION - ARTICLE 
XIII D, SECTION 6 
(PROPOSITION 218)
Proposition 218, reflected in the 
California Constitution as Arti-
cle XIII D, was enacted in 1996 
to ensure that rates and fees are 
reasonable and proportional to 
the cost of providing service. The 
principal requirements for fairness 
of the fees, as they relate to public 
water service, are as follows:
1.	 A property-related charge 

(such as water and recycled 
water rates) imposed by a 
public agency on a parcel shall 
not exceed the costs required 
to prov ide the proper t y 
related service.

2.	 Revenues derived by the charge 

shall not be used for any pur-
pose other than that for which 
the charge was imposed. 

3.	 The amount of the charge 
imposed upon any parcel shall 
not exceed the proportional 
cost of service attributable to 
the parcel.

4.	 No charge may be imposed for 
a service unless that service is 
actually used or immediately 
available to the owner of 
property.

5.	 A written notice of the pro-
posed charge shall be mailed 
to the record owner of each 
parcel at least 45 days prior to 
the public hearing, when the 
agency considers all written 
protests against the charge.

As stated in AWWA’s Principles 
of Water Rates, Fees, and Charges: 
Manual of Water Supply Practices 
M1, 6th edition (M1 Manual), 
“water rates and charges should 
be recovered from classes of 
customers in proportion to the 
cost of serving those customers.” 
Proposition 218 requires that 
water rates cannot be “arbitrary 
and capricious,” meaning that the 
rate-setting methodology must 
be sound and that there must be 
a nexus between the costs and 
the rates charged. This study 
follows industry standard rate 
setting methodologies set forth 
by the M1 Manual, adhering to 
Proposition 218 requirements 
by developing rates that do not 
exceed the proportionate cost of 

SECTION 3
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providing water services.

3.2 - CALIFORNIA 
CONSTITUTION - ARTICLE 
X, SECTION 2
Article X, Section 2 of the Califor-
nia Constitution (established in 
1976) states the following:

“It is hereby declared that because 
of the conditions prevailing in this 
State the general welfare requires 
that the water resources of the State 
be put to beneficial use to the fullest 
extent of which they are capable, 
and that the waste or unreasonable 
use or unreasonable method of use 
of water be prevented, and that the 
conservation of such waters is to be 
exercised with a view to the reason-
able and beneficial use thereof in 
the interest of the people and for the 
public welfare.”

Article X, Section 2 of the State 
Constitution institutes the need 
to preserve the State’s water 
supplies and to discourage the 
wasteful or unreasonable use of 
water by encouraging conser-
vation. As such, public agencies 
are constitutionally mandated 
to maximize the beneficial use of 
water, prevent waste, and encour-
age conservation. 

In addition, Section 106 of the 
Water Code declares that the 
highest-priority use of water is 
for domestic purposes, with irri-
gation secondary. To meet the 
objectives of Article X, Section 2, 
Water Code Section 375 et seq., 
a water purveyor may utilize its 
water rate design to incentivize 
the efficient use of water.  The 
agency may establish tiered rates, 
based on the availability of water 
from each source, to incentivize 
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customers to use water efficiently, 
so long as the rates also account 
for the proportional costs of 
water provision in compliance 
with Proposition 218. 

TIERED RATES
“Inclining” tier rate structures 
(synonymous with “t iered” 
rates), when properly designed 
and differentiated by customer 
class, allow a water utility to 
send consistent price signals to 
customers. Tiered rates meet the 
requirements of Proposition 218 
as long as the tiered rates rea-
sonably reflect the proportionate 
cost of providing service to users 
in each tier.

3.3 - COST-BASED RATE-
SETTING METHODOLOGY
As stated in the M1 Manual, “the 
costs of water rates and charges 
should be recovered from classes 
of customers in proportion to 
the cost of serving those custom-
ers.” To develop utility rates that 
comply with Proposition 218 and 
industry standards while meeting 
other goals and objectives of the 
utility, RFC carries out a detailed 
analysis in four major steps, as 
discussed below.

CALCULATE REVENUE 
REQUIREMENT
The rate-making process starts 
by determining the test year (rate 
setting year) revenue require-
ment, which for this study is FY 
2017. The revenue requirement 
should sufficiently fund the util-

ity’s O&M, debt service, capital 
expenses, and target reserve 
balances based on a long-term 
financial plan.

COST OF SERVICE  
ANALYSIS (COS) 
The annual cost of providing 
water service is distributed 
among customer classes com-
mensurate with their service 
requirements. A COS analysis 
involves the following:
1.	 Functionalize costs. Exam-

ples of functions are supply, 
t reat ment ,  t ransmission, 
distribution, storage, meter 
servicing, and customer billing 
and collection. 

2.	 Allocate functionalized costs 
to cost causation components. 
Cost causation components 
include base, maximum day, 
maximum hour6, conservation, 
public fire protection, meter 
service, and customer servic-
ing and billing costs. 

3.	 Distribute cost causation com-
ponents, using unit costs, to 
customer classes in proportion 
to their demands on the water 
system.  This is described in the 
M1 Manual published by AWWA. 

A COS analysis considers both the 
average quantity of water con-
sumed (base costs) and the peak 
rate at which it is consumed (peak-
ing or capacity costs as identified 
by maximum day and maximum 
hour demands).7 Peaking costs 
are costs that are incurred during 
peak times of consumption. There 

are additional costs associated 
with designing, constructing, 
operating and maintaining facili-
ties to meet peak demands. These 
peak demand costs need to be 
allocated to those imposing such 
costs on the utility. In other words, 
not all customer classes share the 
same responsibility for peaking 
related costs. 

RATE DESIGN AND 
CALCULATIONS 
Rates do more than simply recover 
costs. Within the legal framework 
and industry standards, properly 
designed rates should support and 
optimize a blend of various utility 
objectives, such as promoting 
water conservation, affordability 
for essential needs, and revenue 
stability among other objectives. 
Rates may also act as a public 
information tool in communicat-
ing these objectives to customers. 

RATE ADOPTION 
Rate adoption is the last step 
of the rate-making process to 
comply with Proposition 218. 
RFC documents the rate study 
results in this report to serve as 
the utility’s administrative record 
and a public education tool about 
the proposed changes, the ration-
ale and justifications behind the 
changes, and their anticipated 
financial impacts.

6 Maximum day and maximum hour costs are collectively referred to as peaking costs or capacity costs. 
7 System capacity is the system’s ability to supply water to all delivery points at the time when demanded. Coincident peaking factors are 
calculated for each customer class at the time of greatest system demand. The time of greatest demand is known as peak demand. Both the 
operating costs and capital asset related costs incurred to accommodate the peak flows are generally allocated to each customer class based 
upon the class’s relative demands during the peak month, day, and hour event.
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REVISION TO  
WATER RATE STRUCTURES
4.1 - PRICING OBJECTIVES 
EXERCISE AND RESULTS
Each rate structure has its own 
strengths and weaknesses, and 
there is no perfect “one-size-fits-
all” rate structure that addresses 
all pricing objectives. The key 
pricing objectives that are con-
sidered most important by a 
utility will work as a fundamen-
tal framework for the design and 
development of the appropriate 
rate structure for that utility. 
Currently, there are four common 
types of conservation rate struc-
tures: uniform, seasonal, inclining 
tiered and water budget-based 
tiered rates. 
1.	 A uniform rate structure 

charges customers a uniform 
rate per unit of water con-
sumed. This rate remains 
constant regardless of usage, 
and such a structure was 
developed to better reflect the 
costs of providing water ser-
vices, such as treatment costs 
or pumping costs to customers 
while maintaining revenue sta-
bility, ease of administration, 
implementation, and under-
standing. However, uniform 
rates poorly address con-
servation needs and do not 
necessarily provide affordabil-
ity for essential use.

2.	 A seasonal rate structure 
charges customers volumetric 
rates which vary based on the 
season. Normally, these rate 
structures provide a greater 
conservation incentive during 
the summer season when the 
demand for water is the great-
est, while maintaining overall 
simplicity. However, because 
seasonal rates generally drive 
much of the utility’s revenues 
during the peak season (which 
is often more volatile because 
of weather and economic 
conditions), revenues under 
seasonal rates tend to be more 
unstable. Also, seasonal rates 
may affect the affordability of 
water during the peak season 
for essential use. This type of 
rate structure is common in 
communities that are focused 
on reducing peak demand or 
summer water use. 

3.	 Inclining tiered rates also 
charge volumetric rates, but 
the charge per unit of water 
increases as consumption 
increases. Inclining tiered 
rates may address conserva-
tion needs, while providing 
simplicity and ease of adminis-
tration. Also, depending on the 
behavior of individual custom-
ers, inclining tiered rates may 

provide affordability for essen-
tial usage. However, inclining 
tiered rates can be disadvan-
tageous to large water users 
which may have larger families 
or irrigation areas than the 
average customer.

4.	 Water budget-based tiered 
rate structures were devel-
oped as a tool for water resource 
management during the severe 
drought in the 1990s where 
each customer was given an 
allocation of water use based on 
an efficiency target for indoor 
and outdoor usage. The alloca-
tion target was then translated 
into an individualized tiered 
rate structure to promote 
water efficiency. Water budget 
rate structures can provide 
revenue stability, affordability 
for essential use, and equity 
in allocating different water 
supply sources. Challenges 
with this rate structure include 
high administrative and imple-
mentation costs. Many of these 
administrative and implemen-
tation costs are incurred to 
conduct a successful public 
outreach campaign to improve 
customer understanding and to 
encourage efficient use of water. 

SECTION 4
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To det er m ine wh ich r at e 
structures to evaluate, RFC col-
laborated with LBWD staff and 
identified a list of pricing objec-
tives (Table 4-1) that relate to 
LBWD’s unique characteristics 
and needs. In March 2016, RFC 

requested direction from LBWD 
staff on the policy priorities 
that would drive the rate design 
process (refer to Appendix 9.1 
for detailed descriptions of each 
policy principle and associated 
pricing objectives).  The top 

10 pricing objectives (shown 
in Table 4-28) are used as rate 
design and rate-setting princi-
ples for the Study.
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Appendix 9.1 for detailed descriptions of each policy principle and associated pricing objectives).  The top 10 
pricing objectives (shown in Table 4-28) are used as rate design and rate-setting principles for the Study.   

Table 4-1: Ranking Pricing Objectives and Policy Principles

 

Table 4-2: Top 10 Pricing Objectives Ranked by LBWD Staff

Pricing Objectives Rank 

Revenue Sufficiency 1 

Promotes Conservation 1 

Fair to the Public 3 

Easy to Administer 4 

Rate Stability 4 

Customer Understanding 4 

Affordability for Essential Use 4 

Enhance Revenue Stability 8 

Mitigate Customer Impact 8 

Provide Funding Mechanism for Recycling/ Conservation Program 8 
 

                                                             

8 See Appendix 9.2 for details 
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4.2 - REVISION TO WATER 
RATE STRUCTURES
4.2.1 - PROPOSED WATER 
RATE STRUCTURE REVISIONS
Tiered Rates, when properly 
designed, allow a water utility to 
send consistent price incentives 
for conservation to customers. 
Due to heightened interest in 
water conservation, tiered rates 
have seen widespread use, espe-
cially in relatively water-scarce 
regions, such as the State of Cal-
ifornia.  Promoting conservation, 
being easy to administer and for 
customers to understand and 
providing affordability for essen-
tial use are among the top ranked 
pricing objectives for LBWD.  
The current 3-tier inclining rate 
structure for residential custom-
ers achieves most of these pricing 
objectives.  RFC recommends that 
LBWD retains uniform rates for 
non-residential uses and revises 
the current 3-tier rate structure 
to better align with the current 
water supply cost structure.  
For heterogeneous non-residen-
tial use, including irrigation, 
industrial, and commercial uses, 
conservation programs and water 
budgeting are more effective in 

promoting conservation than 
pricing. For irrigation and recy-
cled water customers, LBWD staff 
suggested to use water budget 
information to develop programs 
for customers to achieve better 
efficiency and ultimately promote 
effective conservation. 

4.2.2 - Allocation of  
Water Supply Sources  
and Tier Definitions
4.2.2.1 - Water Supply Sources
LBWD meets needs of its custom-
ers through a diverse portfolio of 
water resources, including local 
groundwater combined with 
imported supplies.  Ownership of 
water rights, or Allowed Pumping 
Allocation (APA) in the Central 
Groundwater Basin allows LBWD 
to extract 32,692 AF groundwater 
through 31 active wells and pump 
to the Department groundwater 
treatment plant.  The Department 
pays a pump assessment to the 
Water Replenishment District of 
Southern California (WRD), for 
water produced from the wells, 
in addition to electricity, mainte-
nance and treatment costs at the 
treatment plant.  

In September 25 2012, City of 
Long Beach entered a water pur-
chase agreement (Agreement No 
WD-3039) with City of Lakewood 
for LBWD to purchase surplus 
water rights of 900 AF per year 
for up to four years from City of 
Lakewood at the inter-tie connec-
tion on Palo Verde Avenue, south 
of Carson street.  The quantity 
of water f lowing through the 
inter-tie connection facility from 
Lakewood to Long Beach shall be 
based on the reading taken from 
the inter-connection meter. The 
per acre-foot price of water pur-
chase shall be Lakewood O&M 
costs plus replenishment assess-
ment paid by Lakewood to the 
WRD plus a $100 premium.   

The balance of water supply 
needed to meet the City’s demand 
for potable (drinking) water is 
treated water purchased from 
MWD.  MWD’s water supplies 
originate from two sources:  the 
Colorado River, via the 242-mile 
Colorado River Aqueduct and 
Northern California's Bay-Delta 
region, via the 441-mile Califor-
nia Aqueduct.  LBWD has been 
a member of MWD since 1931.  
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4.2 REVISION TO WATER RATE STRUCTURES
4.2.1 Proposed Water Rate Structure Revisions
Tiered Rates, when properly designed, allow a water utility to send consistent price incentives for 
conservation to customers. Due to heightened interest in water conservation, tiered rates have seen 
widespread use, especially in relatively water-scarce regions, such as the State of California.  Promoting 
conservation, being easy to administer and for customers to understand and providing affordability for 
essential use are among the top ranked pricing objectives for LBWD.  The current 3-tier inclining rate structure 
for residential customers achieves most of these pricing objectives.  RFC recommends that LBWD retains 
uniform rates for non-residential uses and revises the current 3-tier rate structure to better align with the 
current water supply cost structure.  For heterogeneous non-residential use, including irrigation, industrial, 
and commercial uses, conservation programs and water budgeting are more effective in promoting 
conservation than pricing. For irrigation and recycled water customers, LBWD staff suggested to use water 
budget information to develop programs for customers to achieve better efficiency and ultimately promote 
effective conservation.  

Table 4-3: Proposed Water Rate Structures

Customer Class Current Rate 
Structure 

Proposed to 
Evaluate Why? 

Residential (RES) Inclining Tier Revised 
Inclining 3-Tier 

Current rate structure achieves the pricing 
objectives of the City 

Irrigation (IRR) Uniform Uniform Use water budget information to develop 
programs for customers 

Industrial / 
Commercial Uniform Uniform Programs are more effective in promoting 

conservation than pricing 

Recycled Water 
(RW) Uniform Uniform Use water budget information to develop 

programs for customers 

 

4.2.2 Allocation of Water Supply Sources and Tier Definitions
4.2.2.1 Water Supply Sources 

LBWD meets needs of its customers through a diverse portfolio of water resources, including local 
groundwater combined with imported supplies.  Ownership of water rights, or Allowed Pumping Allocation 
(APA) in the Central Groundwater Basin allows LBWD to extract 32,692 AF groundwater through 31 active 
wells and pump to the Department groundwater treatment plant.  The Department pays a pump assessment 
to the Water Replenishment District of Southern California (WRD), for water produced from the wells, in 
addition to electricity, maintenance and treatment costs at the treatment plant.   

In September 25 2012, City of Long Beach entered a water purchase agreement (Agreement No WD-3039) 
with City of Lakewood for LBWD to purchase surplus water rights of 900 AF per year for up to four years from 
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LBWD can purchase up to 51,804 
AF from MWD at MWD Tier 1 
Full-service treated rate for pota-
ble demand within its service area.   

Table 4-4 summarizes the availa-
ble water for purchase by source 
and available water for sales to 
meet potable water needs within 
LBWD’s service area after 3.4% of 
unaccounted water loss. 

4.2.2.2	Residential Tier 
Revisions and Water Supply 
Allocation to Customer Classes
According to Article X of the 
California Constitution, water 
is a scarce resource and should 

be reserved to beneficial use to 
the fullest extent possible.  Ben-
eficial use by decreasing order 
of importance includes essential 
use for health and safety (most 
important water use), economic 
activities (commercial and indus-
trial use) and outdoor activities or 
aesthetic use. In a limited water 
resource situation, water should 
be reserved to meet essential uses 
first before other beneficial uses.  

Table 4-5 summarizes the allo-
cation of water supply sources to 
residential use.  There are 169,896 
dwelling residential units within 
the LBWD service area, using 

approximately 68% of the LBWD’s 
total annual consumption in FY 
2016.  If all available groundwater 
within APA (31,617 AF after 3.4% 
water loss) is equally distributed 
to all residential units, every resi-
dential dwelling unit is entitled to 
6 CCF/ month of groundwater to 
use to meet their essential need 
for health and safety.   50,971 AF 
of Lakewood/MWD Tier 1 blend 
water (870 AF from Lakewood + 
50,101AF from MWD Tier 1 after 
water loss) are allocated equally 
to residential (68% or 34,805 AF) 
and non-residential use based on 
FY 2016 sales.  34,805 AF of Lake-
wood / MWD Tier 1 blend water 
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City of Lakewood at the inter-tie connection on Palo Verde Avenue, south of Carson street.  The quantity of 
water flowing through the inter-tie connection facility from Lakewood to Long Beach shall be based on the 
reading taken from the inter-connection meter. The per acre-foot price of water purchase shall be Lakewood 
O&M costs plus replenishment assessment paid by Lakewood to the WRD plus a $100 premium.    

The balance of water supply needed to meet the City’s demand for potable (drinking) water is treated water 
purchased from MWD.  MWD’s water supplies originate from two sources:  the Colorado River, via the 242-
mile Colorado River Aqueduct and Northern California's Bay-Delta region, via the 441-mile California 
Aqueduct.  LBWD has been a member of MWD since 1931.  LBWD can purchase up to 51,804 AF from MWD at 
MWD Tier 1 Full-service treated rate for potable demand within its service area.    

Table 4-4 summarizes the available water for purchase by source and available water for sales to meet potable 
water needs within LBWD’s service area after 3.4% of unaccounted water loss.  

Table 4-4: Potable Water Supply Sources
 

 

 

 

 

 

4.2.2.2 Residential Tier Revisions and Water Supply Allocation to Customer Classes 

According to Article X of the California Constitution, water is a scarce resource and should be reserved to 
beneficial use to the fullest extent possible.  Beneficial use by decreasing order of importance includes essential 
use for health and safety (most important water use), economic activities (commercial and industrial use) and 
outdoor activities or aesthetic use. In a limited water resource situation, water should be reserved to meet 
essential uses first before other beneficial uses.   

Table 4-5 summarizes the allocation of water supply sources to residential use.  There are 169,896 dwelling 
residential units within the LBWD service area, using approximately 68% of the LBWD’s total annual 
consumption in FY 2016.  If all available groundwater within APA (31,617 AF after 3.4% water loss) is equally 
distributed to all residential units, every residential dwelling unit is entitled to 6 CCF/ month of groundwater 
to use to meet their essential need for health and safety.   50,971 AF of Lakewood/MWD Tier 1 blend water 
(870 AF from Lakewood + 50,101AF from MWD Tier 1 after water loss) are allocated equally to residential 
(68% or 34,805 AF) and non-residential use based on FY 2016 sales.  34,805 AF of Lakewood / MWD Tier 1 
blend water allocating to all residential dwelling units yields approximately 7 CCF / dwelling unit for every 
monthly billing period.   

Water Supply 
Sources 

Available for 
Purchase (AF) 

Available for Sales 
(After 3.4% loss) 

 A B = A / (1-3.4%) C = B x 435.6 

Groundwater 32,692 AF 31,617 AF 13,772,374 CCF 

Lakewood  900 AF 870 AF 
22,202,962 CCF 

MWD Tier 1 51,804 AF 50,101 AF 

MWD Tier 2 No Limit No Limit No Limit 
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Table 4-5: Potable Water Supply Availability for Residential Use

 Descriptions FY 2017 Notes 

1 Dwelling Units (DU) 169,896 Units Water Customer Data 

2 Total Groundwater Availability 31,617 AF 
13,772,374 CCF After 3.4% water loss 

3 Groundwater Availability per 
Dwelling Unit 6 CCF / DU 13,772,374 CCF / 169,896 DU /12 bills 

(round down to the nearest 1 CCF) 

4 Lakewood / MWD Tier 1 Blend 
Availability for Residential Use 

34,805 AF 
15,161,056 CCF 

After 3.4% water loss 
Residential Use = 68% of Total Usage  

5 Lakewood / MWD Tier 1 Blend 
Availability per Dwelling Unit 7 CCF / DU 15,161,056 CCF / 169,896 DU / 12 bills 

(round down to the nearest 1 CCF) 

To better align residential usage tiers with available water supply, RFC proposes to define tier breakpoints by 
water supply source. Tier 1 includes the first 6 CCF per dwelling unit, which is based on available groundwater 
sources that are allocated equally to all LBWD customers. Tier 2 use encompasses the next 7 CCF per dwelling 
unit, which is based on the amount of available imported water from MWD and the water purchase agreement 
with City of Lakewood. Tier 3 includes all use above 13 CCF per dwelling unit, which can potentially be met 
using water supply from MWD at the MWD Tier 2 rate.  Tier 3 is designed to send a stronger conservation 
signal regarding the true value of the source of water supply.  Table 4-6 summarizes the current and proposed 
tier definitions for residential customer classes.  

Table 4-6: Proposed Residential Water Tier Definitions

 Current Tiers Revised Tiers9 Basis 

Tier 1 
Single Family: 0 – 5 CCF 
Duplex: 0 – 2.5 CCF 
Multi Family: 0 – 2.5 CCF 

0 – 6 CCF Groundwater Availability 
 6 CCF per DU  

Tier 2 
Single Family: 6 – 15 CCF 
Duplex: 2.6 – 13 CCF  
Multi-Family: 2.6 – 9 CCF  

7 – 13 CCF Lakewood & MWD Tier 1 Availability  
 7 CCF per DU  

Tier 3 Above Tier 2 Above 13 CCF Next water supply source:  
MWD Tier 2 

                                                             

9 Applied to All Residential Classes per Dwelling Unit 
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9 Applied to All Residential Classes per Dwelling Unit 

allocating to all residential dwell-
ing units yields approximately 
7 CCF / dwelling unit for every 
monthly billing period.  

To better align residential usage 
tiers with available water supply, 
RFC proposes to define tier break-
points by water supply source. 
Tier 1 includes the first 6 CCF per 
dwelling unit, which is based on 
available groundwater sources 
that are allocated equally to all 
LBWD customers. Tier 2 use 
encompasses the next 7 CCF per 
dwelling unit, which is based on 
the amount of available imported 
water from MWD and the water 
purchase agreement with City 
of Lakewood. Tier 3 includes all 

use above 13 CCF per dwelling 
unit, which can potentially be met 
using water supply from MWD 
at the MWD Tier 2 rate.  Tier 3 is 
designed to send a stronger con-
servation signal regarding the true 
value of the source of water supply.  
Table 4-6 summarizes the current 
and proposed tier definitions for 
residential customer classes.

Based on tier definitions and 
residential dwelling units, Table 
4-7 estimates the projected 
potential demand for residential 
use for each water supply source.  
Based on FY 2015 residential 
usage data, projected usage 
consumed in the first 6 CCF per 
month, which is considered non-

volatile and drought-proof, is 
approximately 80.45% of total 
potential demand. 9,841,470 CCF 
of groundwater are projected to 
meet residential Tier 1 use.  

Table 4-8 shows the water supply 
allocation to customer classes.  
Residual unused groundwater 
(3.93 million CCF) is used to 
meet non-residential demand. 7.9 
million CCF of Lakewood / MWD 
Tier 1 blend residual water from 
residential use is projected for 
non-residential demand.
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Based on tier definitions and residential dwelling units, Table 4-7 estimates the projected potential demand 
for residential use for each water supply source.  Based on FY 2015 residential usage data, projected usage 
consumed in the first 6 CCF per month, which is considered nonvolatile and drought-proof, is approximately 
80.45% of total potential demand. 9,841,470 CCF of groundwater are projected to meet residential Tier 1 use.    

 

Table 4-7: Allocated Water Supply and Proposed Residential Tier Definitions

 Proposed Tier 
Widths 

Residential Dwelling 
Units 

Projected Potential 
Demand 

 A B C = A x B x 12 bills /yr 

Groundwater 6 CCF  169,896 Units 9,841,470 CCF10 

Lakewood / MWD Tier 1 Blend 7 CCF 169,896 Units 14,271,264 CCF 

Table 4-8 shows the water supply allocation to customer classes.  Residual unused groundwater (3.93 million 
CCF) is used to meet non-residential demand. 7.9 million CCF of Lakewood / MWD Tier 1 blend residual water 
from residential use is projected for non-residential demand. 

Table 4-8: Water Supply Allocation to Customer Classes

 Available for Sales Residential 
(1st priority) 

Non-Residential 
(Residual) 

 A = Table 4-4 Column C B = Table 4-7 Column C C = A – B 

Groundwater 13,772,374 CCF 9,841,470 CCF  3,930,904 CCF 
Lakewood / MWD 
Tier 1 Blend 22,202,962 CCF 14,271,264 CCF 7,931,698 CCF 

 

4.3 USAGE ANALYSIS AND CUSTOMER CLASSES PEAKING FACTORS
As part of this study, RFC developed “2016 Long Beach Rate Model” (Model), a Microsoft Excel-based Model11, 
to examine multiple rate structures and customer impacts resulting from various water costs, water supply 
and allocation of other water service related costs.  As with any computer model, the value of the output is 
highly dependent on the inputs. The major inputs in the water usage analysis module of the Model include: 

» Monthly water consumption records for FY 2015 (October 2014 to September 2015), serving as the 
baseline consumption behavior for rate structure evaluation.  

                                                             

10 Based on FY 2015 Residential usage data, projected usage consumed in the first 6 CCF per month is approximately 
80.45% of total potential demand (80.45% x 6 CCF x 12 bills x 169,896 DUs = 80.45% x 12,232,512 CCF = 9,841,470 CCF) 
11 2016 Long Beach Water Rate Model Final.xlsm concluded in October 24, 2016 

9 Applied to All Residential Classes per Dwelling Unit
10 Based on FY 2015 Residential usage data, projected usage consumed in the first 6 CCF per month is approximately 80.45% of total potential 
demand (80.45% x 6 CCF x 12 bills x 169,896 DUs = 80.45% x 12,232,512 CCF = 9,841,470 CCF)
11 2016 Long Beach Water Rate Model Final.xlsm concluded in October 24, 2016
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4.3 - USAGE  
ANALYSIS AND 
CUSTOMER CLASSES 
PEAKING FACTORS
As part of this study, RFC devel-
oped “2016 Long Beach Rate 
Model” (Model), a Microsoft 
Excel-based Model11, to exam-
ine multiple rate structures and 
customer impacts resulting from 
various water costs, water supply 
and allocation of other water ser-
vice related costs.  As with any 
computer model, the value of the 
output is highly dependent on the 
inputs. The major inputs in the 
water usage analysis module of 
the Model include:

>> Monthly water consumption 
records for FY 2015 (October 
2014 to September 2015), 
serving as the baseline con-
sumption behavior for rate 
structure evaluation. 

>> All water accounts: 80,343 
residential accounts, 1,062 
ir r ig at ion account s a nd 
6,714 commercial/industrial 
accounts along with 116 recy-
cled water accounts. 1,199 
private fireline services are 
not included.

The effects of expanding Tier I 
and reducing Tier II under the 
proposed residential tier revi-
sion to reflect available water 

supply sources for different water 
demand are observed in Figures 
4-1 and 4-2.  Figure 4-1 compares 
the residential bill distribution 
in current and proposed tiers.  
Under the proposed tier revision, 
39.7% of residential bills only 
use Tier I, increased from 23.5% 
under current tiers.  37.9% of res-
idential bills use up to Tier II (13 
CCF / DU per month), decreased 
from 62.1% under current tiers.   
Figure 4-2 compares residential 
usage distribution in current and 
proposed tiers.  Under proposed 
tier revision, 64.9% of residen-
tial usage consumed in Tier I, 
increased from 41.8% under 
current tiers.  24.8% of resi-
dential use in Tier II, decreased 
from 47.5% under current tiers.  
Tier III usage is projected to be 
approximately 10.3% of annual 
residential usage. 

Figure 4-3 shows the monthly 
usage for all usage types through-
out FY 2015.  Tier I residential 
usage is relatively stable through-
out the year, ranging from 717K 
CCF to 875K CCF.  Tier II residen-
tial usage fluctuates more, from 
a low of 246K to a high of 421K 
CCF. Tier III residential usage 
fluctuates the most, with a range 
of 19K CCF to 250K CCF.  Non-res-
idential usage peaks more than 

Tier I usage but less than Tier II 
usage, ranging from 501K CCF to 
672K CCF.  October 2014 had the 
highest usage of the year, with 2.2 
million CCF.

Peaking factors, which are ratios 
of max month usage over average 
month usage, are calculated for 
each usage type in Table 4-9.  The 
overall potable water system has 
a peaking facto of 1.21, whereas 
max month (Oct 2014) usage is 
21% higher than average month 
usage.  Corresponding to the 
results observed in Figure 4-3, 
Tier I residential usage has the 
lowest peaking factor at 1.07, 
Tier III usage has the highest 
peaking factor of 1.92.  Tier II 
usage peaking factor is at 1.34, 
higher than non-residential 
(1.20) and Tier I usage and lower 
than Tier III usage.

Recycled water usage of peak-
ing customer class is mostly for 
outdoor irrigation, thus is the 
most volatile throughout the year 
varying with weather and season-
ality of plant growth, as shown in 
Figure 4-4. 

Similar to potable water peaking 
characteristic, Table 4-10 calcu-
lates the peaking factors for RW 
services.  Peaking customers 

  
Cost of Service and Rate Study Report   |   35

Based on tier definitions and residential dwelling units, Table 4-7 estimates the projected potential demand 
for residential use for each water supply source.  Based on FY 2015 residential usage data, projected usage 
consumed in the first 6 CCF per month, which is considered nonvolatile and drought-proof, is approximately 
80.45% of total potential demand. 9,841,470 CCF of groundwater are projected to meet residential Tier 1 use.    

 

Table 4-7: Allocated Water Supply and Proposed Residential Tier Definitions

 Proposed Tier 
Widths 

Residential Dwelling 
Units 

Projected Potential 
Demand 

 A B C = A x B x 12 bills /yr 

Groundwater 6 CCF  169,896 Units 9,841,470 CCF10 

Lakewood / MWD Tier 1 Blend 7 CCF 169,896 Units 14,271,264 CCF 

Table 4-8 shows the water supply allocation to customer classes.  Residual unused groundwater (3.93 million 
CCF) is used to meet non-residential demand. 7.9 million CCF of Lakewood / MWD Tier 1 blend residual water 
from residential use is projected for non-residential demand. 

Table 4-8: Water Supply Allocation to Customer Classes

 Available for Sales Residential 
(1st priority) 

Non-Residential 
(Residual) 

 A = Table 4-4 Column C B = Table 4-7 Column C C = A – B 

Groundwater 13,772,374 CCF 9,841,470 CCF  3,930,904 CCF 
Lakewood / MWD 
Tier 1 Blend 22,202,962 CCF 14,271,264 CCF 7,931,698 CCF 

 

4.3 USAGE ANALYSIS AND CUSTOMER CLASSES PEAKING FACTORS
As part of this study, RFC developed “2016 Long Beach Rate Model” (Model), a Microsoft Excel-based Model11, 
to examine multiple rate structures and customer impacts resulting from various water costs, water supply 
and allocation of other water service related costs.  As with any computer model, the value of the output is 
highly dependent on the inputs. The major inputs in the water usage analysis module of the Model include: 

» Monthly water consumption records for FY 2015 (October 2014 to September 2015), serving as the 
baseline consumption behavior for rate structure evaluation.  

                                                             

10 Based on FY 2015 Residential usage data, projected usage consumed in the first 6 CCF per month is approximately 
80.45% of total potential demand (80.45% x 6 CCF x 12 bills x 169,896 DUs = 80.45% x 12,232,512 CCF = 9,841,470 CCF) 
11 2016 Long Beach Water Rate Model Final.xlsm concluded in October 24, 2016 

11 2016 Long Beach Water Rate Model Final.xlsm concluded in October 24, 2016
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» All water accounts: 80,343 residential accounts, 1,062 irrigation accounts and 6,714 
commercial/industrial accounts along with 116 recycled water accounts. 1,199 private fireline 
services are not included. 

The effects of expanding Tier I and reducing Tier II under the proposed residential tier revision to reflect 
available water supply sources for different water demand are observed in Figures 4-1 and 4-2.  Figure 4-1 
compares the residential bill distribution in current and proposed tiers.  Under the proposed tier revision, 
39.7% of residential bills only use Tier I, increased from 23.5% under current tiers.  37.9% of residential bills 
use up to Tier II (13 CCF / DU per month), decreased from 62.1% under current tiers.   Figure 4-2 compares 
residential usage distribution in current and proposed tiers.  Under proposed tier revision, 64.9% of 
residential usage consumed in Tier I, increased from 41.8% under current tiers.  24.8% of residential use in 
Tier II, decreased from 47.5% under current tiers.  Tier III usage is projected to be approximately 10.3% of 
annual residential usage.  

Figure 4-1: FY 2015 Residential Bills Stopped in Tier Distribution

 

Tier I Tier II Tier III
Current Tiers 23.5% 62.1% 14.5%
Revised Tiers 39.7% 37.9% 22.4%

0%
10%
20%
30%
40%
50%
60%
70%

%
 R

es
id

en
tia

l B
ill

s

Bills Stopped in Tier Distribution
Residential Usage Oct 2014 – Sep 2015

 
36 | Long Beach Water Department

» All water accounts: 80,343 residential accounts, 1,062 irrigation accounts and 6,714 
commercial/industrial accounts along with 116 recycled water accounts. 1,199 private fireline 
services are not included. 
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Figure 4-2: FY 2015 Residential Usage in Tier Distribution

 

Figure 4-3 shows the monthly usage for all usage types throughout FY 2015.  Tier I residential usage is 
relatively stable throughout the year, ranging from 717K CCF to 875K CCF.  Tier II residential usage fluctuates 
more, from a low of 246K to a high of 421K CCF. Tier III residential usage fluctuates the most, with a range of 
19K CCF to 250K CCF.  Non-residential usage peaks more than Tier I usage but less than Tier II usage, ranging 
from 501K CCF to 672K CCF.  October 2014 had the highest usage of the year, with 2.2 million CCF.  
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Peaking factors, which are ratios of max month usage over average month usage, are calculated for each usage 
type in Table 4-9.  The overall potable water system has a peaking facto of 1.21, whereas max month (Oct 
2014) usage is 21% higher than average month usage.  Corresponding to the results observed in Figure 4-3, 
Tier I residential usage has the lowest peaking factor at 1.07, Tier III usage has the highest peaking factor of 
1.92.  Tier II usage peaking factor is at 1.34, higher than non-residential (1.20) and Tier I usage and lower than 
Tier III usage.  

Table 4-9: FY 2015 Potable Water Sales and Peaking Characteristics

Potable Sales Max Month (Oct 2014) Average Month for FY 
2015 Peaking Factor 

 A B C = A / B 

Residential 1,546,140 1,264,253                   1.22  

Tier I 875,044 820,123 1.07 

Tier II 421,159 314,128 1.34 

Tier III 249,937 130,002 1.92 

Non Residential 672,364 562,223                   1.20  

Total 2,218,504 1,826,476                   1.21  
Recycled water usage of peaking customer class is mostly for outdoor irrigation, thus is the most volatile 
throughout the year varying with weather and seasonality of plant growth, as shown in Figure 4-4.   

Figure 4-4: FY 2015 RW Peaking Characteristics for Peaking Users
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Similar to potable water peaking characteristic, Table 4-10 calculates the peaking factors for RW services.  
Peaking customers peak 1.79x in July 2015 compare to average month in FY 2015.  Non-peaking and 
interruptible peaking factors are set at 1.00 by default. Non-peaking customers by definition have relatively 
flat consumption patterns throughout the year and LBWD shall have the right to reclassify the customers to 
peaking class from water consumption audits if peaking behavior is observed.  Interruptible customers are the 
first customer group subject to interruption of service during shortage and/or peak usage exceeding the RW 
production.   

Table 4-10: FY 2015 Recycled Water Sales and Peaking Characteristics

Recycled Water Sales Max Month (July 2015) Average Month for FY 2015 Peaking Factor 

Customer Class A B C = A / B 

Peaking 336 AF 205 AF 1.79 

Non-Peaking   1.00 

Interruptible   1.00 
 

Table 4-11 shows the projected FY 2017 water sales under proposed tier definitions using the usage 
distribution in tiers obtained from the water usage analysis for residential customers.  The following 
information is used for the rate development in Section 6.2 of the Report.  

Table 4-11: Projected FY 2017 Potable Water Sales under Proposed Tier Definitions

 Potable Sales Usage 
Distribution 

FY 2017 Projected 
Sales Under Proposed 

Tiers (CCF) 
Notes 

  A B  

1 Residential  15,171,032 Table 2-3 

2 Tier IA 0.5% 82,306 B1 x A2 

3 Tier IB 64.3% 9,759,164 B1 x A3 

4 Tier II 24.8% 3,769,538 B1 x A4 

5 Tier III 10.3% 1,560,024 B1 x A5 

6 Non Residential  7,046,540 Table 2-3 

7 Total  22,217,572 [1] + [6] 
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peak 1.79x in July 2015 compare 
to average month in FY 2015.  
Non-peaking and interruptible 
peaking factors are set at 1.00 by 
default. Non-peaking customers 
by definition have relatively flat 
consumption patterns throughout 
the year and LBWD shall have the 
right to reclassify the custom-

ers to peaking class from water 
consumption audits if peaking 
behavior is observed.  Interrupti-
ble customers are the f irst 
customer group subject to inter-
ruption of service during shortage 
and/or peak usage exceeding the 
RW production. 

Table 4-11 shows the projected FY 
2017 water sales under proposed 
tier definitions using the usage 
distribution in tiers obtained 
from the water usage analysis 
for residential customers.  The 
following information is used for 
the rate development in Section 
6.2 of the Report.
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5.1 - CURRENT 
EXEMPTION PROGRAM 
FOR ELIGIBLE 
CUSTOMERS
In the current water rate resolu-
tion (Resolution No. WD-1357), 
residential customers who have 
been granted an exemption from 
the City’s Utility Users Tax in 
accordance with Chapter 3.68 of 
the Long Beach Municipal Code, 
eligible customers or custom-
ers granted exemption, pay a 
discounted Tier IA rate (50% of 
Tier II rate) for their Tier I usage 
instead of Tier IB rate (90% of 
Tier II rate) and have their total 

sewer bill waived, including 
both daily sewer service charges 
and volumetric rates.  Eligible 
customers from the Exemption 
Program include: 

>> Low income senior: customers 
must be at least 62 years of 
age and meet certain income 
requirements

>> Low-Income Disabled: Cus-
tomers who have a qualifying 
disability as defined in Section 
223 of the Social Security Act 
(42 U.S.C. 423) and Section 
102(b)(5) of the Developmen-
tally Disabled Assistance and 
Bill of Rights Act [42 U.S.C. 

6001(7)], and meet income 
requirements.

5.2 - RECOMMENDATIONS
The LBWD Board of Water Com-
mission commits to continue the 
Exemption Program to provide 
affordability for essential water 
use for eligible customers in 
needs in conjunction with the City 
of Long Beach Utility Users Tax 
Exemption Program.  Based on 
cost of service principles, cross 
subsidy between enterprises and 
customers are restricted and rev-
enues from rates should not be 
used for any other purpose except 

SECTION 5

EXEMPTION 
PROGRAM 
REVISIONS
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recovering the costs of providing 
the rendered services.   Based on 
review of unrestricted and quali-
fied funding sources available for 
the Exemption Program for Water 
and Sewer Funds, the Water Fund 
has rental income qualified to 
be used to support the Program 
whereas the Sewer Fund does not 
have any non-rate unrestricted 
revenues.  RFC and LBWD staff 
recommend the following changes: 

>> Eligible customers will pay full 
sewer bills similar to all res-

idential customers including 
daily sewer service charges 
and volumetric charges;

>> Eligible customers will have 
their usage charge in Tier I 
waived (Tier IA = $0)

–– Eligible Users will pay daily 
water service charges and 
Tier II and Tier III usage 
rates like all residential 
customers

>> Eligible customers will receive 
$5 credit on their water bills 
in FY 2017 to help transition 

from the old program. LBWD 
reserves the right to review 
the continuation or revision of 
this bill credit annually based 
on the projected rental income.  

Table 5-1 illustrates the estimated 
rental income required to support 
the Exemption Program, based on 
2017 projected sales in Tier IA and 
FY 2015 consumption profiles and 
number of water accounts quali-
fied for the Exemption Program.

12 Include water supply and delivery rate components. See Section 6.2 for water supply and delivery rates calculations.
13 Estimated by FY 2015 Residential usage, 0.543% of Residential sales are eligible for Tier IA rate
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Table 5-1: Rental Income Required to Support the Exemption Program for Water 

  Unit $ Qualified Units Total Rental Income 
Required for the Program 

  A B C = A x B 

1 Bill Credit $5.00 / monthly bill 1,448 accounts 
or 17,376 bills $86,880 

2 Tier IA Revenue Offset $1.995/CCF12 82,306 CCF13 $209,714 

3 Total   $296,594 

 

                                                             

12 Include water supply and delivery rate components. See Section 6.2 for water supply and delivery rates calculations. 
13 Estimated by FY 2015 Residential usage, 0.543% of Residential sales are eligible for Tier IA rate 

The LBWD Board of Water 
Commission commits to continue 
the Exemption Program to 
provide affordability for 
essential water use for 
eligible customers in needs in 
conjunction with the City of 
Long Beach Utility Users Tax 
Exemption Program. 
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WATER 
COST OF SERVICE  
AND RATES
6.1 - WATER COST OF 
SERVICE ANALYSIS
This Rate Study conforms to the 
principles set forth in the enabling 
statutes and the rates abide by the 
cost-of-service provisions of Prop-
osition 218.

6.1.1 - PROPORTIONALITY
Demonstrating proportionality 
when calculating rates is a critical 
component of ensuring compli-
ance with Proposition 218. For 
costs that are recovered through 
the agency’s proposed fixed meter 
charge, the Study spread the costs 
either over all accounts or by 
meter size, depending on the type 
of expense. As such, customer 
classes and usage are not consid-
ered nor necessary for calculating 
each customer’s fixed charge. Con-
versely, costs that are determined 
as variable are allocated among 
customer classes based on their 
demand on the system. As stated 
in the M1 Manual, the AWWA Rates 
and Charges Subcommittee agree 
with the Proposition 218 that “the 
costs of water rates and charges 
should be recovered from classes 

of customers in proportion to the 
cost of serving those customers.” 
The agency’s revenue require-
ments are, by definition, the cost of 
providing service. This cost is then 
used as the basis to develop unit 
costs for the water components 
and to allocate costs to the various 
customer classes in proportion to 
the water services rendered. 

Individual customer demands 
vary depending on the nature 
of the use at the location where 
service is provided. For example, 
water service demand for a family 
residing in a typical single-family 
home is different than the water 
service demand for an irrigation 
customer, primarily due to peak 
use behavior which drives the 
need for and costs of sizing infra-
structure to meet this demand. 
The concept of proportionality 
requires that cost allocations con-
sider both the average quantity of 
water consumed (base) and the 
peak rate at which it is consumed 
(peaking). A water system is 
designed to meet peak demands. 
The additional costs associated 

with designing, constructing and 
maintaining facilities to meet 
these peak demands must be allo-
cated to those customers whose 
usage requires facilities to upsize 
in response to peak demand. 

In allocating the costs of service, 
the industry standard as prom-
ulgated by AWWA’s M1 Manual is 
to group customers with similar 
system needs and demands into 
customer classes. Rates are then 
developed for each customer 
class, with each individual cus-
tomer paying the customer class’ 
average allocated cost of service.

Generally speaking, customers 
place the following demands 
on the water system and water 
supplies:

>> The system capacity14 (for treat-
ment, storage, and distribution) 
that must be maintained to 
provide reliable service to all 
customers at all times 

>> The level of water efficiency as 
a collective group

>> The number of customers 
requiring customer services 
such as bill processing, cus-
tomer service support, and 
other administrative services

A customer class consists of a 
group of customers, with common 
charac ter ist ics,  who share 
responsibility for certain costs 
incurred by the utility. Joint costs 
are proportionately shared among 
all customers in the system based 

SECTION 6

14 System capacity is the system’s ability to supply water to all delivery points at the time when demanded. The time of greatest demand is known 
as peak demand. 

LONG BE ACH WATER DEPARTMENT /     31     /



on their service requirements; 
some specific costs, such as 
pumping charges, are borne by a 
subgroup of customers based on 
the characteristics of that group 
alone (i.e. elevation zone).  

6.1.2 - WATER COST OF  
SERVICE ANALYSIS
A cost of service analysis dis-
tributes a utilit y ’s revenue 
requirements (costs) to each cus-
tomer class. Figure 6-1 provides 
a general overview of a cost-of-
service analysis. Each step shown 
below will be described in greater 
detail in the subsections below. 

6.1.2.1 - Step 1 – Determine 
Revenue Requirement
In this Study, water rates are 
calculated for FY 2017 (known 
as the Test Year), by calculating 
water purchase costs and by 
using LBWD’s FY 2017 budget. 
Test Year revenue requirements 
are used in the cost allocation 

process.  According to Govern-
ment Code 54999.7(c), LBWD 
should review the cost of service 
analysis at least once every five 
to ten years to ensure that the 
rates are consistent with the 
costs of providing service. 

The revenue requirement deter-
mination is based upon the 
premise that the utility must 
generate annual revenues to 
meet O&M expenses, any debt 
service needs, reserve funding 
to achieve target levels, and cap-
ital investment needs. Revenues 
from sources other than water 
rates and charges (e.g. revenues 
from miscellaneous services) are 
deducted from the rate revenue 
requirement.  FY 2017 revenues 
from rates to be recovered from 
the LBWD’s water customers are 
calculated in Table 6-1.  The Water 
Fund currently has 2 debts: Series 
2010 Bonds and Series 2012 Bonds 
with total principal and interest 

payments in FY 2017 of $2.99M 
and $902K, respectively.  Capital 
replacement projects estimated / 
budgeted by LBWD is $12.588M, 
of which $3.73M is estimated to 
be funded from capital reserves 
for FY 2017. Revenue require-
ments including O&M expenses, 
debt service and capital project 
expenditures, total to $98.2M. 
Other operating revenues include 
unmetered water sales from 
construction sales and water 
reimbursement of imported water 
purchase for Vander Lans facility.15 
Non-operating revenues include 
interest income, rental income, 
service connection, grants, other 
reimbursements, and other 
miscellaneous non-operating 
revenues.  Other reimbursements 
include reimbursements received 
from MWD for the LBWD’s Lawn-
to-Garden Conservation Incentive 
Program and the reimbursement 
of the O&M costs of Vander Lans 
facility.16 Grants are non-recur-
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A customer class consists of a group of customers, with common characteristics, who share responsibility for 
certain costs incurred by the utility. Joint costs are proportionately shared among all customers in the system 
based on their service requirements; some specific costs, such as pumping charges, are borne by a subgroup 
of customers based on the characteristics of that group alone (i.e. elevation zone).   

6.1.2 Water Cost of Service Analysis
A cost of service analysis distributes a utility’s revenue requirements (costs) to each customer class. Figure 
6-1 provides a general overview of a cost-of-service analysis. Each step shown below will be described in 
greater detail in the subsections below.  

Figure 6-1: Cost of Service Process
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$2.99M and $902K, respectively.  Capital replacement projects estimated / budgeted by LBWD is $12.588M, 
of which $3.73M is estimated to be funded from capital reserves for FY 2017. Revenue requirements including 
O&M expenses, debt service and capital project expenditures, total to $98.2M. Other operating revenues 
include unmetered water sales from construction sales and water reimbursement of imported water purchase 

15 Since Oct 1, 2005, LBWD through a contract with WRD has operated the Leo J. Vander Lans Advanced Water Treatment Facility, which enables 
WRD to use recycled water from the Long Beach Water Reclamation Plant to replace imported MWD water previously supplied to the Alamitos 
Barrier.  In 2015, the Vander Lans facility expansion was completed, providing the operation flexibility to meet the needs of the barrier almost 
completely with recycled water and minimize imported water needs. The Alamitos Barrier is an engineered freshwater pressure ridge and seawater 
trough constructed to prevent seawater instruction into the Central Groundwater Basin of Los Angeles County and neighboring Orange County 
Groundwater Basin.  (according the LBWD CAFR 2015)
16 Includes 100% of labor costs, 75% of Power, chemical and other treatment reclaimed distribution costs incurred in the LBWD’s Treatment 
Reclaimed Distribution cost center along with reimbursement from WRD of RW raw water used at the Vander Lans facility at $100/AF. 
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Table 6-1: Revenue Requirement from Water and Recycled Water Rates for FY 2017

 CURRENT REVENUE REQUIREMENTS FY 2017 Sources / Notes 

1 REVENUE REQUIREMENTS 

2 O&M Expenses $85,471,436 From Fund 310 Operating Budget 

3 Debt Service $3,894,775 Water debt service schedules for Series 2010 
and 2012 Bonds  

4 Capital Replacement Projects $12,588,000 From Water Fund Project Cost Estimated 
provided by LBWD staff for FY 2017  

5 Reserve Funding -$3,728,992 Amount of reserve used to fund capital 
replacement projects for FY 201717 

6 SUBTOTAL REVENUE REQUIREMENTS $98,225,219 Sum rows 2 to row 5 

7  

8 Less Other Revenues 

9 Other Operating Revenues $1,094,927 From Fund 310 Operating Budget 

10 Non-Operating Revenues 

11 Interest $75,705 From Fund 310 Operating Budget 

12 Rental Income $1,024,900 From Fund 310 Operating Budget 

13 Service Connection $305,000 From Fund 310 Operating Budget 

14 Grants $750,000 From Fund 310 Operating Budget 

15 Other Reimbursement $4,224,488 From Fund 310 Operating Budget 

16 Other Non-Operating Revenues $53,740 From Fund 310 Operating Budget 

17  

18 SUBTOTAL NON-OPERATING REVENUES $7,528,760 Sum rows 9 to row 14 

19  

20 NET REVENUE REQUIREMENTS FROM RATES $90,696,459 Row [6] – Row [18] 

 

                                                             

17 This is amount reserve needed to be used in FY 2017 to fully fund capital expenditures under the revenues from current 
rates. 
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17 This is amount reserve needed to be used in FY 2017 to fully fund capital expenditures under the revenues from current 
rates. 

17 This is amount reserve needed to be used in FY 2017 to fully fund capital expenditures under the revenues from current rates.

ring cash receipts from qualifying 
federal programs.  All non-rate 
revenues total $7.5M.  Total reve-
nue requirements from rates in FY 
2017 are net at $90.7M as shown 
in Table 6-1, which is the same 
as revenues from current rates 
shown in Table 2-4. 

6.1.2.2 - Step 2 – Functionalize 
Costs and Allocate 
Functionalized Costs to Cost 
Causation Categories
To derive the cost to serve each 
customer class, costs first need 
to be functionalized. This step 
involves the arrangement of over-
all costs into various functions.  
The water utility costs are catego-

rized into the following functions: 
>> Potable water supply – direct 

water supply costs to produce 
potable water before distrib-
uting to customers, including 
power costs for treatment and 
pumping from groundwater 
wells, chemical costs, water 
pump tax from WRD, and costs 
of purchasing water from City 
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of Lakewood and MWD
>> Production Plant and Source 

of Supply – operating and capital 
costs associated with production 
facilities to produce water 

>> Treatment – costs associated 
with treating water to potable 
water standards, excluding 
power and chemical costs

>> Transmission – costs associ-
ated with transporting water 
from the point of treatment 
through a major trunk to loca-
tions within the distribution 
systems

>> Distribution – costs associated 
with the smaller local service 
distribution mains transporting 
water to specific locations within 
the service area

>> Storage – costs associated with 
water storage within the distri-
bution or transmission systems

>> Pumping – cost associated 
with pumping water from the 
treatment facilities to the trans-
mission and distribution systems

>> Fire protection – costs asso-
ciated with installing and 
maintaining fire hydrants

>> Meter service – costs associ-
ated with providing customer 
water meters and associated 
with testing and replacements

>> General & Administrative – 
represents all other costs that 
do not serve a specific function

>> Billing and customer service 
– billing costs including meter 
reading, billing and collection 
costs associated with prepar-
ing a water customer bill and 
processing funds received from 
water users. Customer service 
costs include costs associated 
with administering customer 
accounts such as processing 
complaints, responding to cus-
tomer inquiries, performing 
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Table 6-2: FY 2016 Functionalized O&M Costs

Functions FY 2017 O&M Costs 

Potable Water Supply $36,596,215 

Production Plant $4,798,328 

Treatment $7,824,925 

Transmission (T) $8,692,558 

Distribution (D) $1,779,447 

Meter Services $2,095,742 

Gen & Admin $14,370,962 

Billing $1,390,162 

Customer Service $2,453,301 

Conservation $2,807,270 

Capitalized Costs -$800,000 

RW Average Demand $3,462,526 

Total $85,471,436 
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Table 6-3: FY 2016 Functionalized Fixed Asset Values

Functions 
FY 2017 Replacement Costs for 

Fixed Asset  
As of 9/30/2015 

Source of Supply $37,740,655 

Treatment $125,392,118 

Transmission (T) $26,711,702 

Distribution (D) $278,090,268 

Storage $70,008,952 

Pumping $3,402,747 

Fire Protection $20,053,958 

Meter Services $102,178,335 

Gen & Admin $133,371,142 

Billing  

Customer Service $1,630,089 

Conservation  

RW Storage $371,216 

RW Distribution $77,970,327 

Total $876,921,507 
 

RFC used the Base-Extra Capacity method, as described in the AWWA M1 Manual, which consists of a number 
of cost causation components. Functionalization of costs allows for better allocation of costs to the cost 
causation components, which include:  

» Water Supply Costs are direct costs incurred to produce or purchase water 
» Base Costs are the operating and capital costs of the water system associated with serving customers 

at a constant, or average, rate of use.  
» Extra Capacity Costs or peaking costs represent the costs incurred to meet customer peak demands 

for water in excess of average day usage. Total extra capacity costs are subdivided into costs associated 
with maximum day and maximum hour demands. The maximum day demand is the maximum amount 
of water used in a single day in a year. The maximum hour (Max Hour) demand is the maximum usage 
in an hour on the maximum usage day (Max Day). Various facilities are designed to meet customer 
peaking needs. For example, transmission lines or reservoirs (storage) are designed to meet Max Day 
requirements. Both have to be designed larger than they would be if the same amount of water were 
being used at a constant rate throughout the year. The cost associated with constructing a larger line 
or reservoir is based on system wide peaking factors. For example, if the Max Day factor is 2.0, then  
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rereads, etc. 
>> Conservation – costs asso-

ciated with conservation 
programs and services offered 
to LBWD customers

>> Capitalized costs – capi-
talized interest expenses of 
debt service financing capital 
replacement projects

>> RW average demand – costs 
associated with meeting aver-
age day RW demands

Working closely with LBWD staff, 
RFC reviewed and functionalized 
LBWD’s O&M expenses and asset 
list for the water and recycled 
water systems.  Table 6-2 sum-
marizes the functionalized O&M 
costs for LBWD for Water Fund 

(Fund 310) for test year FY 2017.  
Table 6-3 shows the fixed asset 
values of the Water Fund using 
replacement costs.  To reduce 
rate variability from year to 
year, allocation of fixed assets to 
cost causations is used for the 
approximation of long-term cost 
of capital to be used for allocating 
capital related costs of the reve-
nue requirements.  Replacement 
costs, escalated from original 
costs to current dollars using 
Engineering News Record – Con-
struction Cost Index (ENR CCI) 
of Los Angeles, consider changes 
in the value of money over time, 
and thus provide more consistent 
allocation of costs.  

RFC used the Base-Extra Capac-
ity method, as described in the 
AWWA M1 Manual, which consists 
of a number of cost causation 
components. Functionalization of 
costs allows for better allocation 
of costs to the cost causation com-
ponents, which include: 

>> Water Supply Costs are direct 
costs incurred to produce or 
purchase water

>> Base Costs are the operating 
and capital costs of the water 
system associated with serv-
ing customers at a constant, or 
average, rate of use. 

>> Extra Capacity Costs or peak-
ing costs represent the costs 
incurred to meet customer 
peak demands for water in 
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excess of average day usage. 
Total extra capacity costs are 
subdivided into costs associ-
ated with maximum day and 
maximum hour demands. 
The maximum day demand 
is the maximum amount of 
water used in a single day in 
a year. The maximum hour 
(Max Hour) demand is the 
maximum usage in an hour 
on the maximum usage day 
(Max Day). Various facilities 
are designed to meet cus-
tomer peaking needs. For 
example, transmission lines 
or reservoirs (storage) are 
designed to meet Max Day 
requirements. Both have to 
be designed larger than they 
would be if the same amount 
of water were being used at a 
constant rate throughout the 
year. The cost associated with 
constructing a larger line or 
reservoir is based on system 
wide peaking factors. For 
example, if the Max Day factor 
is 2.0, then certain system 
facilities have to be designed 
at least twice as large as 
required to meet average daily 
demand. In this case, half of 
the cost would be allocated to 
Base (or average day demand) 
and the other half allocated 
to Max Day. The calculation 
of the Max Hour and Max Day 
demands is explained below.

>> Customer Service Related 
Costs include such costs as 
meter reading, billing, collect-
ing, and customer accounting.

>> Meter Costs or meter service 
costs include maintenance 
and capital costs associated 
with servicing meters. These 

costs are assigned based on 
meter size or equivalent meter 
capacity. 

>> Fire Protection includes pro-
portional costs to provide fire 
protection capacity

>> Conservation includes costs 
associated with conservation 
programs and service offered 
for LBWD customers

>> Revenue Offset  includes 
non-rate revenues that can be 
used to provide affordability 
for essential use and other 
affordability programs

Peaking costs are further divided 
into maximum day and maximum 
hour demand. The maximum day 
demand is the maximum amount 
of water used in a single day in a 
year. The maximum hour demand 
is the maximum usage in an 
hour on the maximum usage day. 
Different facilities, such as dis-
tribution and storage facilities, 
and the O&M costs associated 
with those facilities are designed 
to meet the peaking demands 
of customers. Therefore, extra 
capacity18 costs include the O&M 
and capital costs associated with 
meeting peak customer demand. 
This method is consistent with 
the AWWA M1 Manual and is 
widely used in the water industry 
to perform COS analyses.

After functionalizing expenses, 
the next step is to allocate the 
functionalized expenses to cost 
causation components. To do so, 
we must identify system-wide 
peaking factors. The system-wide 
peaking factors are used to derive 
the cost component allocation 
bases (i.e., percentages). Function-

alized expenses are then allocated 
to the cost causation components 
using these allocation bases. To 
understand the interpretation of 
the percentages, we must first 
establish the base use as the aver-
age daily demand during the year.

The base demand is assigned a 
value of 1.0, which signifies no 
peaking demands. The Max Day 
and Max Hour values shown in 
Table 6-4 and Table 6-5 are calcu-
lated by dividing the max day or 
max hour demand in million gal-
lons per day (MGD) by the average 
demand in million gallons per day. 
The max day peaking factor of 1.40 
means that the system delivers 
1.40 times the amount of water it 
does during an average day.

To determine the relative propor-
tion of costs to assign to Supply, 
Base Delivery, Maximum Day, and 
Maximum Hour, allocations are 
calculated based on these factors. 
Cost components that are solely 
related to providing average day 
demand (ADD), are allocated 
entirely to Base Fixed.   Cost com-
ponents that are designed to meet 
Max Day peaks, such as reservoirs 
and transmission facilities, are 
allocated to both Base and Max 
Day factors. 

The Max Day factor of the LBWD’s 
system is 1.40, which means that 
Max Day demand is expected to 
be 140 percent of the average day 
capacity. Calculating the Max Day 
allocation of functional costs to 
the cost causation components 
results in the equation at the top 
of the following page.

18 The terms extra capacity, peaking, and capacity costs are used interchangeably.
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Facilities designed for Max Hour 
peaks, such as distribution 
system facilities, are allocated 
similarly. The Max Hour factor is 
3.38, so Max Hour facilities are 
designed to provide 338 percent 
of the average day capacity. The 
allocation of Max Hour facilities 
is shown below.

The results of the allocation are 

presented below. These per-
centages are then applied to the 
operating and capital improve-
ment expenses to allocate costs 
amongst Base, Max Day, and Max 
Hour cost components. The fac-
tors shown below are taken from 
Table 6-4 and Table 6-5 above.

Water system infrastructure is 
designed to meet peak demand 

plus fire protection.  To appro-
priately allocate cost to cost 
causation categories for func-
tional costs which have fire 
protection function, such as stor-
age, distribution, pumping, fire 
protection requirement is needed.  
Based on fire demand estimates 
provided by LBWD staff shown 
in Table 6-7, 20.7% of the water 
system capacity is reserved for 
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certain system facilities have to be designed at least twice as large as required to meet average daily 
demand. In this case, half of the cost would be allocated to Base (or average day demand) and the other 
half allocated to Max Day. The calculation of the Max Hour and Max Day demands is explained below. 

» Customer Service Related Costs include such costs as meter reading, billing, collecting, and customer 
accounting. 

» Meter Costs or meter service costs include maintenance and capital costs associated with servicing  
meters. These costs are assigned based on meter size or equivalent meter capacity.  

» Fire Protection includes proportional costs to provide fire protection capacity 
» Conservation includes costs associated with conservation programs and service offered for LBWD 

customers 
» Revenue Offset includes non-rate revenues that can be used to provide affordability for essential use 

and other affordability programs 

Peaking costs are further divided into maximum day and maximum hour demand. The maximum day demand 
is the maximum amount of water used in a single day in a year. The maximum hour demand is the maximum 
usage in an hour on the maximum usage day. Different facilities, such as distribution and storage facilities, and 
the O&M costs associated with those facilities are designed to meet the peaking demands of customers. 
Therefore, extra capacity18 costs include the O&M and capital costs associated with meeting peak customer 
demand. This method is consistent with the AWWA M1 Manual and is widely used in the water industry to 
perform COS analyses. 

After functionalizing expenses, the next step is to allocate the functionalized expenses to cost causation 
components. To do so, we must identify system-wide peaking factors. The system-wide peaking factors are 
used to derive the cost component allocation bases (i.e., percentages). Functionalized expenses are then 
allocated to the cost causation components using these allocation bases. To understand the interpretation of 
the percentages, we must first establish the base use as the average daily demand during the year. 

The base demand is assigned a value of 1.0, which signifies no peaking demands. The Max Day and Max Hour 
values shown in Table 6-4 and Table 6-5 are calculated by dividing the max day or max hour demand in million 
gallons per day (MGD) by the average demand in million gallons per day. The max day peaking factor of 1.40 
means that the system delivers 1.40 times the amount of water it does during an average day. 

Table 6-4: Potable Water System Peaking Demand

 Potable Water Calendar 
Year 2014 

Peaking 
Factors Notes 

1 Average Day Demand 51.27 MGD 1.00 [1] / [1] 

2 Max Day Demand 71.96 MGD 1.40 [2] / [1] 

3 Peak Hour Demand 127.49 MGD 2.49 [3] / [1] 

                                                             

18 The terms extra capacity, peaking, and capacity costs are used interchangeably. 
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Table 6-5: Recycled Water System Peaking Demand

 Recycled Water Calendar 
Year 2014 

Peaking 
Factors Notes 

1 Average Day Demand 5.28 MGD 1.00 [1] / [1] 

2 Max Day Demand 13.30 MGD 2.52 [2] / [1] 

3 Peak Hour Demand 25.87 MGD 4.90 [3] / [1] 
 

To determine the relative proportion of costs to assign to Supply, Base Delivery, Maximum Day, and Maximum 
Hour, allocations are calculated based on these factors. Cost components that are solely related to providing 
average day demand (ADD), are allocated entirely to Base Fixed.   Cost components that are designed to meet 
Max Day peaks, such as reservoirs and transmission facilities, are allocated to both Base and Max Day factors.  

The Max Day factor of the LBWD’s system is 1.40, which means that Max Day demand is expected to be 140 
percent of the average day capacity. Calculating the Max Day allocation of functional costs to the cost causation 
components results in the following: 

𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐷𝐷𝐷𝐷𝐹𝐹𝐹𝐹𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝐴𝐴𝐴𝐴𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =  
𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐷𝐷𝐷𝐷𝐹𝐹𝐹𝐹𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑀𝑀𝑀𝑀𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷

=
1

1.40
≈ 71.2% 

𝑀𝑀𝑀𝑀𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐴𝐴𝐴𝐴𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =  1 −𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷/𝑀𝑀𝑀𝑀𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 ≈ 28.8% 

Facilities designed for Max Hour peaks, such as distribution system facilities, are allocated similarly. The Max 
Hour factor is 3.38, so Max Hour facilities are designed to provide 338 percent of the average day capacity. The 
allocation of Max Hour facilities is shown below:  

𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐹𝐹𝐹𝐹𝐷𝐷𝐷𝐷𝐹𝐹𝐹𝐹𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝐴𝐴𝐴𝐴𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =  
𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷

𝑀𝑀𝑀𝑀𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐻𝐻𝐻𝐻𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜
 =

1
2.49

≈ 40.2% 

𝑀𝑀𝑀𝑀𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐴𝐴𝐴𝐴𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =  
𝑀𝑀𝑀𝑀𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 − 𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷

𝑀𝑀𝑀𝑀𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐻𝐻𝐻𝐻𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜
=

1.40− 1.00
2.49

 ≈ 16.2% 

𝑀𝑀𝑀𝑀𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐻𝐻𝐻𝐻𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝐴𝐴𝐴𝐴𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =  1 − 40.2%− 16.2% ≈ 43.6% 

The results of the allocation are presented below. These percentages are then applied to the operating and 
capital improvement expenses to allocate costs amongst Base, Max Day, and Max Hour cost components. The 
factors shown below are taken from Table 6-4 and Table 6-5 above. 

Base Fixed Allocation  = ≈ 71.2% =
Base Fixed
Max Day

1
1.40

Max Day Allocation 1 - Base/Max Day ≈ 28.8% =

Base Fixed Allocation  = ≈ 40.2% =
Base

Max Hour
1

2.49

Max Day Allocation  = ≈ 16.2% =
Max Day - Base

Max Hour
1.40 - 1.00

2.49

Max Hour Allocation 1 - 40.2% - 16.2% ≈ 43.6% =
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fire protection demand.  There-
fore, storage, transmission, and 
distribution costs will have 20.7% 
allocated to fire protection cost 
categories. 

Table 6-8 summarizes the allo-
cation of functional water costs 
to cost causation categories.  All 
treated groundwater (61.7%) and 
purchased water (38.3%) are 
blended in storage tanks to be 
used for all water needs includ-
ing fire protection. Groundwater 
requires pumping, whereas pur-
chased water does not incur any 
pumping costs.  Thus 61.7% of 
water in storage tanks has pump-

ing and treatment costs, that 
is also used for fire protection 
(20.7% of the system costs), thus 
12.8% of pumping and treatment 
costs are allocated to fire pro-
tection.  79.3% of storage and 
transmission costs are used to 
meet max day potable demand, 
or 56.5% for base fixed (71.2% 
of 79.3%) and 22.8% for max 
day (28.8% of 79.3%). Similarly, 
79.3% of distribution costs are 
used to meet max hour demand, 
or 31.9% for base fixed, 12.9% for 
max day and 34.5% for max hour. 

Similarly, Table 6-9 summarizes 
the allocation of RW functional 

costs to RW supply, RW base fixed, 
RW max day and RW max hour 
cost causation categories.

Using the allocation factors from 
Table 6-8 and functional costs 
from Table 6-2, Table 6-10 sum-
marizes the allocation of FY 2017 
O&M expenses to cost categories 
and allocation percentage for 
operating related costs.  Similarly, 
Table 6-11 summarizes the allo-
cation of Water Fund fixed asset 
values (by replacement costs as of 
September 30, 2015) to cost cate-
gories and allocation percentage 
for capital related costs.
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Table 6-6: Allocation of Extra Capacity Functional Costs to Cost Categories

Functional Cost 2014 
Production 

Peaking 
Factors 

Base 
Fixed 

Allocation 

Max Day 
Allocation 

Max Hour 
Allocation 

RW 
Base 
Fixed 

RW 
Max 
Day 

RW 
Max 
Hour 

Water 

Average Day 51.27 MGD 1.00 100.0%      

Max Day 71.96 MGD 1.40 71.2% 28.8%     

Peak Hour 127.49 MGD 2.49 40.2% 16.2% 43.6%    

Recycled Water 

Average Day 5.28 MGD 1.00    100.0%   

Max Day 13.30 MGD 2.52    39.7% 60.3%  

Peak Hour 25.87 MGD 4.90    20.4% 31.0% 48.6% 

Water system infrastructure is designed to meet peak demand plus fire protection.  To appropriately allocate 
cost to cost causation categories for functional costs which have fire protection function, such as storage, 
distribution, pumping, fire protection requirement is needed.  Based on fire demand estimates provided by 
LBWD staff shown in Table 6-7, 20.7% of the water system capacity is reserved for fire protection demand.  
Therefore, storage, transmission, and distribution costs will have 20.7% allocated to fire protection cost 
categories.   

Table 6-7: Fire Protection Requirements

 Potable Water  Notes 

1 Fire Demand 18.81 MGD Estimated for population of 500,00019 - see 
Appendix 9.4 for details 

2 Max Day Demand 71.96 MGD Table 6-4 

3 Fire Protection % 20.7% [1] / [2] 

Table 6-8 summarizes the allocation of functional water costs to cost causation categories.  All treated 
groundwater (61.7%) and purchased water (38.3%) are blended in storage tanks to be used for all water needs 
including fire protection. Groundwater requires pumping, whereas purchased water does not incur any 
pumping costs.  Thus 61.7% of water in storage tanks has pumping and treatment costs, that is also used for 
fire protection (20.7% of the system costs), thus 12.8% of pumping and treatment costs are allocated to fire 
protection.  79.3% of storage and transmission costs are used to meet max day potable demand, or 56.5% for 

                                                             

19 Using formulas by American Insurance Association, as provided by LBWD Staff 

  
Cost of Service and Rate Study Report   |   51

Table 6-6: Allocation of Extra Capacity Functional Costs to Cost Categories

Functional Cost 2014 
Production 

Peaking 
Factors 

Base 
Fixed 

Allocation 

Max Day 
Allocation 

Max Hour 
Allocation 

RW 
Base 
Fixed 

RW 
Max 
Day 

RW 
Max 
Hour 

Water 

Average Day 51.27 MGD 1.00 100.0%      

Max Day 71.96 MGD 1.40 71.2% 28.8%     

Peak Hour 127.49 MGD 2.49 40.2% 16.2% 43.6%    

Recycled Water 

Average Day 5.28 MGD 1.00    100.0%   

Max Day 13.30 MGD 2.52    39.7% 60.3%  

Peak Hour 25.87 MGD 4.90    20.4% 31.0% 48.6% 

Water system infrastructure is designed to meet peak demand plus fire protection.  To appropriately allocate 
cost to cost causation categories for functional costs which have fire protection function, such as storage, 
distribution, pumping, fire protection requirement is needed.  Based on fire demand estimates provided by 
LBWD staff shown in Table 6-7, 20.7% of the water system capacity is reserved for fire protection demand.  
Therefore, storage, transmission, and distribution costs will have 20.7% allocated to fire protection cost 
categories.   

Table 6-7: Fire Protection Requirements

 Potable Water  Notes 

1 Fire Demand 18.81 MGD Estimated for population of 500,00019 - see 
Appendix 9.4 for details 

2 Max Day Demand 71.96 MGD Table 6-4 

3 Fire Protection % 20.7% [1] / [2] 

Table 6-8 summarizes the allocation of functional water costs to cost causation categories.  All treated 
groundwater (61.7%) and purchased water (38.3%) are blended in storage tanks to be used for all water needs 
including fire protection. Groundwater requires pumping, whereas purchased water does not incur any 
pumping costs.  Thus 61.7% of water in storage tanks has pumping and treatment costs, that is also used for 
fire protection (20.7% of the system costs), thus 12.8% of pumping and treatment costs are allocated to fire 
protection.  79.3% of storage and transmission costs are used to meet max day potable demand, or 56.5% for 

                                                             

19 Using formulas by American Insurance Association, as provided by LBWD Staff 
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base fixed (71.2% of 79.3%) and 22.8% for max day (28.8% of 79.3%). Similarly, 79.3% of distribution costs 
are used to meet max hour demand, or 31.9% for base fixed, 12.9% for max day and 34.5% for max hour.   

Table 6-8: Allocation of Water Functional Costs to Cost Categories

Functions Water 
Supply 

Base 
Fixed 

Max 
Day 

Max 
Hour 

Billing 
& CS 

Meters 
& 

Services 

Conser-
vation G&A Fire 

Protection 

Potable 
Supply 100.0%         

Production 
Plant  100.0%        

Storage  56.5% 22.8% 0.0%     20.7% 

Pumping  62.1% 25.1% 0.0%     12.8% 

Treatment  62.1% 25.1% 0.0%     12.8% 

Transmission 
(T)  56.5% 22.8% 0.0%     20.7% 

Distribution 
(D)  31.9% 12.9% 34.5%     20.7% 

Source of 
Supply  100.0% 0.0% 0.0%      

Fire 
Protection         100% 

Meter 
Services      100.0%    

Gen & Admin        100%  

Billing     100.0%     

Customer 
Service     100.0%     

Conservation       100%   

Similarly, Table 6-9 summarizes the allocation of RW functional costs to RW supply, RW base fixed, RW max 
day and RW max hour cost causation categories.  
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Table 6-6: Allocation of Extra Capacity Functional Costs to Cost Categories

Functional Cost 2014 
Production 

Peaking 
Factors 

Base 
Fixed 

Allocation 

Max Day 
Allocation 

Max Hour 
Allocation 

RW 
Base 
Fixed 

RW 
Max 
Day 

RW 
Max 
Hour 

Water 

Average Day 51.27 MGD 1.00 100.0%      

Max Day 71.96 MGD 1.40 71.2% 28.8%     

Peak Hour 127.49 MGD 2.49 40.2% 16.2% 43.6%    

Recycled Water 

Average Day 5.28 MGD 1.00    100.0%   

Max Day 13.30 MGD 2.52    39.7% 60.3%  

Peak Hour 25.87 MGD 4.90    20.4% 31.0% 48.6% 

Water system infrastructure is designed to meet peak demand plus fire protection.  To appropriately allocate 
cost to cost causation categories for functional costs which have fire protection function, such as storage, 
distribution, pumping, fire protection requirement is needed.  Based on fire demand estimates provided by 
LBWD staff shown in Table 6-7, 20.7% of the water system capacity is reserved for fire protection demand.  
Therefore, storage, transmission, and distribution costs will have 20.7% allocated to fire protection cost 
categories.   

Table 6-7: Fire Protection Requirements

 Potable Water  Notes 

1 Fire Demand 18.81 MGD Estimated for population of 500,00019 - see 
Appendix 9.4 for details 

2 Max Day Demand 71.96 MGD Table 6-4 

3 Fire Protection % 20.7% [1] / [2] 

Table 6-8 summarizes the allocation of functional water costs to cost causation categories.  All treated 
groundwater (61.7%) and purchased water (38.3%) are blended in storage tanks to be used for all water needs 
including fire protection. Groundwater requires pumping, whereas purchased water does not incur any 
pumping costs.  Thus 61.7% of water in storage tanks has pumping and treatment costs, that is also used for 
fire protection (20.7% of the system costs), thus 12.8% of pumping and treatment costs are allocated to fire 
protection.  79.3% of storage and transmission costs are used to meet max day potable demand, or 56.5% for 

                                                             

19 Using formulas by American Insurance Association, as provided by LBWD Staff 

19 Using formulas by American Insurance Association, as provided by LBWD Staff
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base fixed (71.2% of 79.3%) and 22.8% for max day (28.8% of 79.3%). Similarly, 79.3% of distribution costs 
are used to meet max hour demand, or 31.9% for base fixed, 12.9% for max day and 34.5% for max hour.   

Table 6-8: Allocation of Water Functional Costs to Cost Categories

Functions Water 
Supply 

Base 
Fixed 

Max 
Day 

Max 
Hour 

Billing 
& CS 

Meters 
& 

Services 

Conser-
vation G&A Fire 

Protection 

Potable 
Supply 100.0%         

Production 
Plant  100.0%        

Storage  56.5% 22.8% 0.0%     20.7% 

Pumping  62.1% 25.1% 0.0%     12.8% 

Treatment  62.1% 25.1% 0.0%     12.8% 

Transmission 
(T)  56.5% 22.8% 0.0%     20.7% 

Distribution 
(D)  31.9% 12.9% 34.5%     20.7% 

Source of 
Supply  100.0% 0.0% 0.0%      

Fire 
Protection         100% 

Meter 
Services      100.0%    

Gen & Admin        100%  

Billing     100.0%     

Customer 
Service     100.0%     

Conservation       100%   

Similarly, Table 6-9 summarizes the allocation of RW functional costs to RW supply, RW base fixed, RW max 
day and RW max hour cost causation categories.  
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Table 6-9: Allocation of Recycled Water Functional Costs to Cost Categories

RW Functions RW Supply RW Base 
Fixed RW Max Day RW Max 

Hour 

RW Average 
Demand  100.0%   

RW Supply 100.0%    

RW Storage  39.7% 60.3% 0.0% 

RW Pumping  20.4% 31.0% 48.6% 

RW Treatment  39.7% 60.3% 0.0% 

RW Distribution  20.4% 31.0% 48.6% 
 
Using the allocation factors from Table 6-8 and functional costs from Table 6-2, Table 6-10 summarizes the 
allocation of FY 2017 O&M expenses to cost categories and allocation percentage for operating related costs.  
Similarly, Table 6-11 summarizes the allocation of Water Fund fixed asset values (by replacement costs as of 
September 30, 2015) to cost categories and allocation percentage for capital related costs 
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base fixed (71.2% of 79.3%) and 22.8% for max day (28.8% of 79.3%). Similarly, 79.3% of distribution costs 
are used to meet max hour demand, or 31.9% for base fixed, 12.9% for max day and 34.5% for max hour.   

Table 6-8: Allocation of Water Functional Costs to Cost Categories

Functions Water 
Supply 

Base 
Fixed 

Max 
Day 

Max 
Hour 

Billing 
& CS 

Meters 
& 

Services 

Conser-
vation G&A Fire 

Protection 

Potable 
Supply 100.0%         

Production 
Plant  100.0%        

Storage  56.5% 22.8% 0.0%     20.7% 

Pumping  62.1% 25.1% 0.0%     12.8% 

Treatment  62.1% 25.1% 0.0%     12.8% 

Transmission 
(T)  56.5% 22.8% 0.0%     20.7% 

Distribution 
(D)  31.9% 12.9% 34.5%     20.7% 

Source of 
Supply  100.0% 0.0% 0.0%      

Fire 
Protection         100% 

Meter 
Services      100.0%    

Gen & Admin        100%  

Billing     100.0%     

Customer 
Service     100.0%     

Conservation       100%   

Similarly, Table 6-9 summarizes the allocation of RW functional costs to RW supply, RW base fixed, RW max 
day and RW max hour cost causation categories.  
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Table 6-10: Results of O&M Cost Allocations

Cost Categories FY 2017 O&M Allocation Factors 

Water Supply $36,596,215 42.8% 

Base Fixed $14,898,581 17.4% 

Max Day $4,089,850 4.8% 

Max Hour $526,822 0.6% 
Billing & Customer 
Service $3,841,976 4.5% 

Meters & Services $2,002,527 2.3% 

Conservation $2,807,270 3.3% 

Rev Offsets $0 0.0% 

General $14,249,290 16.7% 

Fire Protection $3,067,850 3.6% 

RW Supply $0 0.0% 

RW Base Fixed $3,447,874 4.0% 

RW Max Day -$22,256 0.0% 

RW Max Hour -$34,562 0.0% 

Total $85,471,436 100.0% 

Table 6-11: Results of Asset Value Cost Allocations
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Table 6-10: Results of O&M Cost Allocations

Cost Categories FY 2017 O&M Allocation Factors 

Water Supply $36,596,215 42.8% 

Base Fixed $14,898,581 17.4% 

Max Day $4,089,850 4.8% 

Max Hour $526,822 0.6% 
Billing & Customer 
Service $3,841,976 4.5% 

Meters & Services $2,002,527 2.3% 

Conservation $2,807,270 3.3% 

Rev Offsets $0 0.0% 

General $14,249,290 16.7% 

Fire Protection $3,067,850 3.6% 

RW Supply $0 0.0% 

RW Base Fixed $3,447,874 4.0% 

RW Max Day -$22,256 0.0% 

RW Max Hour -$34,562 0.0% 

Total $85,471,436 100.0% 

Table 6-11: Results of Asset Value Cost Allocations
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Cost Categories RC Asset Value Allocation Factors 

Water Supply $0 0.0% 

Base Fixed $261,041,906 29.8% 

Max Day $90,113,183 10.3% 

Max Hour $96,020,998 10.9% 

Billing & Customer 
Service $1,630,089 0.2% 

Meters & Services $102,178,335 11.7% 

Conservation $0 0.0% 

Rev Offsets $0 0.0% 

General $133,371,142 15.2% 

Fire Protection $114,224,311 13.0% 

RW Supply $0 0.0% 

RW Base Fixed $16,060,912 1.8% 

RW Max Day $24,395,551 2.8% 

RW Max Hour $37,885,079 4.3% 

Total $876,921,507  
 

6.1.2.3 Step 3 – Allocation of Revenue Requirements to Cost Causation Categories 

Table 6-12 shows the total revenue requirement for each cost category defined in Table 6-1. Note that debt 
service, capital replacement, reserve funding, and certain non-operating revenues are considered capital 
revenue requirements. 
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Table 6-10: Results of O&M Cost Allocations

Cost Categories FY 2017 O&M Allocation Factors 

Water Supply $36,596,215 42.8% 

Base Fixed $14,898,581 17.4% 

Max Day $4,089,850 4.8% 

Max Hour $526,822 0.6% 
Billing & Customer 
Service $3,841,976 4.5% 

Meters & Services $2,002,527 2.3% 

Conservation $2,807,270 3.3% 

Rev Offsets $0 0.0% 

General $14,249,290 16.7% 

Fire Protection $3,067,850 3.6% 

RW Supply $0 0.0% 

RW Base Fixed $3,447,874 4.0% 

RW Max Day -$22,256 0.0% 

RW Max Hour -$34,562 0.0% 

Total $85,471,436 100.0% 

Table 6-11: Results of Asset Value Cost Allocations
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Table 6-10: Results of O&M Cost Allocations

Cost Categories FY 2017 O&M Allocation Factors 

Water Supply $36,596,215 42.8% 

Base Fixed $14,898,581 17.4% 

Max Day $4,089,850 4.8% 

Max Hour $526,822 0.6% 
Billing & Customer 
Service $3,841,976 4.5% 

Meters & Services $2,002,527 2.3% 

Conservation $2,807,270 3.3% 

Rev Offsets $0 0.0% 

General $14,249,290 16.7% 

Fire Protection $3,067,850 3.6% 

RW Supply $0 0.0% 

RW Base Fixed $3,447,874 4.0% 

RW Max Day -$22,256 0.0% 

RW Max Hour -$34,562 0.0% 

Total $85,471,436 100.0% 

Table 6-11: Results of Asset Value Cost Allocations
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Table 6-12: Revenue Requirements and Allocation Factors

 CURRENT REVENUE REQUIREMENTS FY 2017 Allocation Factors 

1 REVENUE REQUIREMENTS 

2 O&M Expenses $85,471,436 Table 6-10 

3 Debt Service $3,894,775  
Table 6-11 

4 Capital Replacement Projects $12,588,000  
Table 6-11 

5 Reserve Funding  -$3,728,992  
Table 6-11 

6 SUBTOTAL REVENUE REQUIREMENTS $98,225,219  

7  

8 Less Other Revenues 

9 Other Operating Revenues $1,094,927 100% to General 

10 Non-Operating Revenues 

11 Interest $75,705 100% to General 

12 Rental Income $1,024,900 100% to Revenue Offset 

13 Service Connection $305,000  
Table 6-11 

14 Grants $750,000  
Table 6-11 

15 Other Reimbursement $4,224,488 100% to General 

16 Other Non-Operating Revenues $53,740 100% to General 

17  

18 SUBTOTAL NON-OPERATING REVENUES $7,528,760  

19  

20 NET REVENUE REQUIREMENTS FROM RATES $90,696,459  
 

Table 6-13 details the result of allocating the various revenue requirements to the aforementioned cost 
categories. For more detailed calculations, see Appendix 9.8. 

 

 

 

6.1.2.3 - Step 3 – Allocation  
of Revenue Requirements to 
Cost Causation Categories
Table 6-12 shows the total rev-
enue requirement for each cost 
category defined in Table 6-1. 
Note that debt service, capital 
replacement, reserve funding, and 
certain non-operating revenues 
are considered capital revenue 
requirements.

Table 6-13 details the result of 
allocating the various revenue 
requirements to the aforemen-
tioned cost categories. For more 
detailed calculations, see Appen-
dix 9.8.

General costs are reallocated 
to all cost categories, excluding 
water supply, conservation and 
revenue offsets, are shown in 
Table 6-14.

Table 6-15 lists and illustrates 
the calculation of fire capacity for 
public and private fire protection.  
According to the M1 Manual, fire 
capacity is equal the port size to 
the power of 2.63. 6” fire hydrants 
include two 2-inch and one 4-inch 
ports with 50.70 equivalent fire 
capacity, whereas 8” fire hydrants 
include two 2-inch and one 6-inch 
ports with equivalent fire capac-
ity of 123.69.  The fire protection 
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Table 6-13: Net Revenues from Rates Allocated to Cost Causation Categories

 Cost Categories FY 2017 Net Revenues 
from Rates 

1 Water Supply $36,596,215 

2 Base Fixed $18,381,073 

3 Max Day $5,292,026 

4 Max Hour $1,807,813 

5 Billing & Customer Service $3,863,722 

6 Meters & Services $3,365,662 

7 Conservation $2,807,270 

8 Rev Offsets -$1,024,900 

9 General $10,579,700 

10 Fire Protection $4,591,686 

11 RW Supply $0 

12 RW Base Fixed $3,662,139 

13 RW Max Day $303,199 

14 RW Max Hour $470,853 

15 Total $90,696,459 

General costs are reallocated to all cost categories, excluding water supply, conservation and revenue offsets, 
are shown in Table 6-14. 
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Table 6-14: General Cost Reallocation

 Cost Categories 

FY 2017 Net 
Revenues from 

Rates 

General Cost Reallocation  

Net Rev  % Allocated 

A B C = B / B15 D = A9 x C 

1 Water Supply $36,596,215 N/A   

2 Base Fixed $18,381,073 $18,381,073 49.5% $5,235,118 

3 Max Day $5,292,026 $5,292,026 14.2% $1,507,223 

4 Max Hour $1,807,813 $1,807,813 4.9% $514,884 

5 Billing & Customer Service $3,863,722 $3,863,722 10.4% $1,100,428 

6 Meters & Services $3,365,662 $3,365,662 9.1% $958,575 

7 Conservation $2,807,270 N/A   

8 Rev Offsets -$1,024,900 N/A   

9 General $10,579,700 N/A   

10 Fire Protection $4,591,686 N/A   

11 RW Supply $0 N/A   

12 RW Base Fixed $3,662,139 $3,662,139 9.9% $1,043,015 

13 RW Max Day $303,199 $303,199 0.8% $86,354 

14 RW Max Hour $470,853 $470,853 1.3% $134,104 

15 Total $90,696,459 $37,146,488 100% $10,579,700 

Table 6-15 lists and illustrates the calculation of fire capacity for public and private fire protection.  According 
to the M1 Manual, fire capacity is equal the port size to the power of 2.63. 6” fire hydrants include two 2-inch 
and one 4-inch ports with 50.70 equivalent fire capacity, whereas 8” fire hydrants include two 2-inch and one 
6-inch ports with equivalent fire capacity of 123.69.  The fire protection system includes 6,888 6” public fire 
hydrants and three 8” public fire hydrants, 490 6” private fire hydrants and 1,199 private fireline services with 
varied port size.  Total public fire protection capacity is equal to 349,592 equivalent units and private fire 
protection capacity is equal to 176,518 equivalent units as shown in Table 6-16. About 66.5% of fire protection 
for LBWD’s water system is reserved for public fire protection, which is reallocated to all benefiting customers 
within the service area (shown in Table 6-17) and the remaining 33.5% of fire protection costs represents the 
private fire protection costs, to be paid for by customers who have a private fire service meter.  Public fire 
protection (i.e. hydrants) costs are related to the capacity of water system that is allocated to providing fire 
protection, not the actual costs of putting out fires. 
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Table 6-13: Net Revenues from Rates Allocated to Cost Causation Categories

 Cost Categories FY 2017 Net Revenues 
from Rates 

1 Water Supply $36,596,215 

2 Base Fixed $18,381,073 

3 Max Day $5,292,026 

4 Max Hour $1,807,813 

5 Billing & Customer Service $3,863,722 

6 Meters & Services $3,365,662 

7 Conservation $2,807,270 

8 Rev Offsets -$1,024,900 

9 General $10,579,700 

10 Fire Protection $4,591,686 

11 RW Supply $0 

12 RW Base Fixed $3,662,139 

13 RW Max Day $303,199 

14 RW Max Hour $470,853 

15 Total $90,696,459 

General costs are reallocated to all cost categories, excluding water supply, conservation and revenue offsets, 
are shown in Table 6-14. 
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Table 6-14: General Cost Reallocation

 Cost Categories 

FY 2017 Net 
Revenues from 

Rates 

General Cost Reallocation  

Net Rev  % Allocated 

A B C = B / B15 D = A9 x C 

1 Water Supply $36,596,215 N/A   

2 Base Fixed $18,381,073 $18,381,073 49.5% $5,235,118 

3 Max Day $5,292,026 $5,292,026 14.2% $1,507,223 

4 Max Hour $1,807,813 $1,807,813 4.9% $514,884 

5 Billing & Customer Service $3,863,722 $3,863,722 10.4% $1,100,428 

6 Meters & Services $3,365,662 $3,365,662 9.1% $958,575 

7 Conservation $2,807,270 N/A   

8 Rev Offsets -$1,024,900 N/A   

9 General $10,579,700 N/A   

10 Fire Protection $4,591,686 N/A   

11 RW Supply $0 N/A   

12 RW Base Fixed $3,662,139 $3,662,139 9.9% $1,043,015 

13 RW Max Day $303,199 $303,199 0.8% $86,354 

14 RW Max Hour $470,853 $470,853 1.3% $134,104 

15 Total $90,696,459 $37,146,488 100% $10,579,700 

Table 6-15 lists and illustrates the calculation of fire capacity for public and private fire protection.  According 
to the M1 Manual, fire capacity is equal the port size to the power of 2.63. 6” fire hydrants include two 2-inch 
and one 4-inch ports with 50.70 equivalent fire capacity, whereas 8” fire hydrants include two 2-inch and one 
6-inch ports with equivalent fire capacity of 123.69.  The fire protection system includes 6,888 6” public fire 
hydrants and three 8” public fire hydrants, 490 6” private fire hydrants and 1,199 private fireline services with 
varied port size.  Total public fire protection capacity is equal to 349,592 equivalent units and private fire 
protection capacity is equal to 176,518 equivalent units as shown in Table 6-16. About 66.5% of fire protection 
for LBWD’s water system is reserved for public fire protection, which is reallocated to all benefiting customers 
within the service area (shown in Table 6-17) and the remaining 33.5% of fire protection costs represents the 
private fire protection costs, to be paid for by customers who have a private fire service meter.  Public fire 
protection (i.e. hydrants) costs are related to the capacity of water system that is allocated to providing fire 
protection, not the actual costs of putting out fires. 
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Table 6-15: FY 2017 Fire Protection Capacity

 
Port 
Size 

(inch) 

Fire Capacity by Port 
Size20 

6” Fire 
Hydrant 

8” Fire 
Hydrant # of Private 

Fireline 

Private 
Fireline Fire 

Capacity (2 x 2-in + 1x4-in) (2 x 2-in + 1 x 6-in) 

 A B C D E F = B x E 

1 2 6.19 12.38 12.38 61 378 

2 3 17.98  51 917

3 4 38.32 38.32  351 13,450 

4 6 111.31  111.31 415 46,194 

5 8 237.21  261 61,911

6 10 426.58  55 23,462

7 12 689.04  3 2,067

8 16 1,468.37  2 2,937

9  Fire Capacity 50.70 123.69 1,199 151,315 

10  Public Fire Hydrants 6,888 3   

11  Public Fire Demand 349,220 372   

12  Private Fire Hydrants 490    

13  Private Fire Capacity21 24,843   151,315 

14  Total Fire Capacity 
[11] + [13] 374,063 371  151,315 

Table 6-16: Public and Private Fire Protection Capacity

 Fire Capacity 
(Table 6-15) 

% of Total Fire 
Capacity Notes 

Public Fire 349,592 66.5% 6,888 6-in x 50.70 + 3 8-in x 123.69 

Private Fire 176,518 33.5% Sum Row 13 in Table 6-15 

Total Fire Capacity 525,750   

                                                             

20 AWWA M1 Manual, Fire Demand = Port Size^2.63 
21 Private Fire Hydrant Demand = 490 6-in hydrants x 50.70 = 24,843 
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Table 6-15: FY 2017 Fire Protection Capacity

 
Port 
Size 

(inch) 

Fire Capacity by Port 
Size20 

6” Fire 
Hydrant 

8” Fire 
Hydrant # of Private 

Fireline 

Private 
Fireline Fire 

Capacity (2 x 2-in + 1x4-in) (2 x 2-in + 1 x 6-in) 

 A B C D E F = B x E 

1 2 6.19 12.38 12.38 61 378 

2 3 17.98  51 917

3 4 38.32 38.32  351 13,450 

4 6 111.31  111.31 415 46,194 

5 8 237.21  261 61,911

6 10 426.58  55 23,462

7 12 689.04  3 2,067

8 16 1,468.37  2 2,937

9  Fire Capacity 50.70 123.69 1,199 151,315 

10  Public Fire Hydrants 6,888 3   

11  Public Fire Demand 349,220 372   

12  Private Fire Hydrants 490    

13  Private Fire Capacity21 24,843   151,315 

14  Total Fire Capacity 
[11] + [13] 374,063 371  151,315 

Table 6-16: Public and Private Fire Protection Capacity

 Fire Capacity 
(Table 6-15) 

% of Total Fire 
Capacity Notes 

Public Fire 349,592 66.5% 6,888 6-in x 50.70 + 3 8-in x 123.69 

Private Fire 176,518 33.5% Sum Row 13 in Table 6-15 

Total Fire Capacity 525,750   

                                                             

20 AWWA M1 Manual, Fire Demand = Port Size^2.63 
21 Private Fire Hydrant Demand = 490 6-in hydrants x 50.70 = 24,843 

system includes 6,888 6” public 
fire hydrants and three 8” public 
fire hydrants, 490 6” private fire 
hydrants and 1,199 private fire-
line services with varied port size.  
Total public fire protection capac-
ity is equal to 349,592 equivalent 
units and private fire protection 
capacity is equal to 176,518 equiv-
alent units as shown in Table 6-16. 
About 66.5% of fire protection for 
LBWD’s water system is reserved 
for public fire protection, which is 
reallocated to all benefiting cus-
tomers within the service area 

(shown in Table 6-17) and the 
remaining 33.5% of fire protec-
tion costs represents the private 
fire protection costs, to be paid 
for by customers who have a pri-
vate fire service meter.  Public 
fire protection (i.e. hydrants) 
costs are related to the capacity of 
water system that is allocated to 
providing fire protection, not the 
actual costs of putting out fires.

Table 6-18 summarizes the results 
from Table 6-13, Table 6-14 and 
Table 6-17 to show the revenues 

from rates after general and public 
fire protection cost reallocation.  
Table 6-19 shows the summary 
of revenue requirements by cost 
categories to be recovered from 
water and RW rates.

6.1.2.4 - Step 4 –  
Cost Allocations to  
Rate Components
According to the M1 Manual, 
the cost-of-service approach to 
setting water rates results in 
the proportionate distribution 
of costs to each customer or 

20 AWWA M1 Manual, Fire Demand = Port Size^2.63
21 Private Fire Hydrant Demand = 490 6-in hydrants x 50.70 = 24,843

LONG BE ACH WATER DEPARTMENT /     43     /



 
60 | Long Beach Water Department

Table 6-17: Public Protection Cost Reallocation

 Cost Categories 

FY 2017  
Net Revenues 

from Rates 

Public Protection Cost Reallocation  

Net Rev  % Allocated 

A B C = B / B15 D = 66.5% xA10 x C 

1 Water Supply $36,596,215 N/A   

2 Base Fixed $18,381,073 $18,381,073 84.5% $2,580,660 

3 Max Day $5,292,026 N/A   

4 Max Hour $1,807,813 N/A   

5 Billing & Customer Service $3,863,722 N/A   

6 Meters & Services $3,365,662 $3,365,662 15.5% $472,531 

7 Conservation $2,807,270 N/A   

8 Rev Offsets -$1,024,900 N/A   

9 General $10,579,700 N/A   

10 Fire Protection $4,591,686 N/A   

11 RW Supply $0 N/A   

12 RW Base Fixed $3,662,139 N/A   

13 RW Max Day $303,199 N/A   

14 RW Max Hour $470,853 N/A   

15 Total $90,696,459 $21,746,735 100% $3,053,19122 

Table 6-18 summarizes the results from Table 6-13, Table 6-14 and Table 6-17 to show the revenues from 
rates after general and public fire protection cost reallocation.  Table 6-19 shows the summary of revenue 
requirements by cost categories to be recovered from water and RW rates. 

 

                                                             

22 66.49% of $4.59M 
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Table 6-15: FY 2017 Fire Protection Capacity

 
Port 
Size 

(inch) 

Fire Capacity by Port 
Size20 

6” Fire 
Hydrant 

8” Fire 
Hydrant # of Private 

Fireline 

Private 
Fireline Fire 

Capacity (2 x 2-in + 1x4-in) (2 x 2-in + 1 x 6-in) 

 A B C D E F = B x E 

1 2 6.19 12.38 12.38 61 378 

2 3 17.98  51 917

3 4 38.32 38.32  351 13,450 

4 6 111.31  111.31 415 46,194 

5 8 237.21  261 61,911

6 10 426.58  55 23,462

7 12 689.04  3 2,067

8 16 1,468.37  2 2,937

9  Fire Capacity 50.70 123.69 1,199 151,315 

10  Public Fire Hydrants 6,888 3   

11  Public Fire Demand 349,220 372   

12  Private Fire Hydrants 490    

13  Private Fire Capacity21 24,843   151,315 

14  Total Fire Capacity 
[11] + [13] 374,063 371  151,315 

Table 6-16: Public and Private Fire Protection Capacity

 Fire Capacity 
(Table 6-15) 

% of Total Fire 
Capacity Notes 

Public Fire 349,592 66.5% 6,888 6-in x 50.70 + 3 8-in x 123.69 

Private Fire 176,518 33.5% Sum Row 13 in Table 6-15 

Total Fire Capacity 525,750   

                                                             

20 AWWA M1 Manual, Fire Demand = Port Size^2.63 
21 Private Fire Hydrant Demand = 490 6-in hydrants x 50.70 = 24,843 
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Table 6-19: FY 2017 Revenue Requirements by Cost Category

 
Cost Categories FY 2017 

A B (Table 6-18) 

1 Water Supply $36,596,215 

2 Potable Base Fixed $26,196,851 

3 RW Base Fixed $4,705,153 

4 Potable Peaking (Max Day + Max Hour) $9,121,946 

5 RW Peaking (RW Max Day + RW Max Hour) $994,510 

6 Billing & Customer Service $4,964,150 

7 Meters & Services $4,796,767 

8 Conservation $2,807,270 

9 Rev Offsets -$1,024,900 

10 Private Fire Services $1,538,496 

11 Total $90,696,459 
 

6.1.2.4 Step 4 – Cost Allocations to Rate Components 

According to the M1 Manual, the cost-of-service approach to setting water rates results in the proportionate 
distribution of costs to each customer or customer class based on the proportional costs that each class 
incurs. A dual set of fees—fixed and variable—is an extension of this cost causation theory.  The components 
of water system costs (Table 6-19) are recovered through either daily service charges, water quantity rates, 
RW quantity rates or a combination of the three.  As shown in Table 6-20, the entirety of water supply costs 
is recovered from water quantity rates along with potable peaking costs, conservation program costs and 
revenue offsets.  RW peaking costs are calculated under the RW peaking rate component of RW quantity 
rates.  Billing and customer service along with meters and services costs are fixed service costs thus should 
be collected from daily service charges.  Private fire services costs will be paid for by customers who have a 
private fire service meter under private fireline daily service charges. To provide revenue stability for LBWD, 
a portion of the potable and RW base fixed costs is allocated to daily service charges in order to collect 
approximately 30% of revenues from the fixed charges, increased from 26.4% at current rates.  The 
remaining potable base fixed and RW base fixed costs are collected in the water and RW quantity rates, 
respectively.  Table 6-21, Table 6-22 and Table 6-23 are derived from Table 6-20 based on rate components 
for fixed charges, water quantity rates and RW quantity rates.   

22 66.49% of $4.59M
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Table 6-18: Reallocated Revenue Requirements

 Cost Categories 

FY 2017  
Net Revenues 

from Rates 

General Cost 
Reallocation 

Public Fire 
Protection 

Reallocation 

Reallocated Net 
Revenues from 

Rates 

A B (Table 6-14) C (Table 6-17) D = A +B + C  

1 Water Supply $36,596,215   $36,596,215 

2 Base Fixed $18,381,073 $5,235,118 $2,580,660 $26,196,851 

3 Max Day $5,292,026 $1,507,223  $6,799,249 

4 Max Hour $1,807,813 $514,884  $2,322,697 

5 Billing & Customer Service $3,863,722 $1,100,428  $4,964,150 

6 Meters & Services $3,365,662 $958,575 $472,531 $4,796,767 

7 Conservation $2,807,270   $2,807,270 

8 Rev Offsets -$1,024,900   -$1,024,900 

9 General $10,579,700 -$10,579,700  $0 

10 Fire Protection $4,591,686  -$3,055,191 $1,538,496 

11 RW Supply $0   $0 

12 RW Base Fixed $3,662,139 $1,043,015  $4,705,153 

13 RW Max Day $303,199 $86,354  $389,553 

14 RW Max Hour $470,853 $134,104  $604,957 

15 Total $90,696,459   $90,696,459 
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Table 6-19: FY 2017 Revenue Requirements by Cost Category

 
Cost Categories FY 2017 

A B (Table 6-18) 

1 Water Supply $36,596,215 

2 Potable Base Fixed $26,196,851 

3 RW Base Fixed $4,705,153 

4 Potable Peaking (Max Day + Max Hour) $9,121,946 

5 RW Peaking (RW Max Day + RW Max Hour) $994,510 

6 Billing & Customer Service $4,964,150 

7 Meters & Services $4,796,767 

8 Conservation $2,807,270 

9 Rev Offsets -$1,024,900 

10 Private Fire Services $1,538,496 

11 Total $90,696,459 
 

6.1.2.4 Step 4 – Cost Allocations to Rate Components 

According to the M1 Manual, the cost-of-service approach to setting water rates results in the proportionate 
distribution of costs to each customer or customer class based on the proportional costs that each class 
incurs. A dual set of fees—fixed and variable—is an extension of this cost causation theory.  The components 
of water system costs (Table 6-19) are recovered through either daily service charges, water quantity rates, 
RW quantity rates or a combination of the three.  As shown in Table 6-20, the entirety of water supply costs 
is recovered from water quantity rates along with potable peaking costs, conservation program costs and 
revenue offsets.  RW peaking costs are calculated under the RW peaking rate component of RW quantity 
rates.  Billing and customer service along with meters and services costs are fixed service costs thus should 
be collected from daily service charges.  Private fire services costs will be paid for by customers who have a 
private fire service meter under private fireline daily service charges. To provide revenue stability for LBWD, 
a portion of the potable and RW base fixed costs is allocated to daily service charges in order to collect 
approximately 30% of revenues from the fixed charges, increased from 26.4% at current rates.  The 
remaining potable base fixed and RW base fixed costs are collected in the water and RW quantity rates, 
respectively.  Table 6-21, Table 6-22 and Table 6-23 are derived from Table 6-20 based on rate components 
for fixed charges, water quantity rates and RW quantity rates.   
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Table 6-19: FY 2017 Revenue Requirements by Cost Category

 
Cost Categories FY 2017 

A B (Table 6-18) 

1 Water Supply $36,596,215 

2 Potable Base Fixed $26,196,851 

3 RW Base Fixed $4,705,153 

4 Potable Peaking (Max Day + Max Hour) $9,121,946 

5 RW Peaking (RW Max Day + RW Max Hour) $994,510 

6 Billing & Customer Service $4,964,150 

7 Meters & Services $4,796,767 

8 Conservation $2,807,270 

9 Rev Offsets -$1,024,900 

10 Private Fire Services $1,538,496 

11 Total $90,696,459 
 

6.1.2.4 Step 4 – Cost Allocations to Rate Components 

According to the M1 Manual, the cost-of-service approach to setting water rates results in the proportionate 
distribution of costs to each customer or customer class based on the proportional costs that each class 
incurs. A dual set of fees—fixed and variable—is an extension of this cost causation theory.  The components 
of water system costs (Table 6-19) are recovered through either daily service charges, water quantity rates, 
RW quantity rates or a combination of the three.  As shown in Table 6-20, the entirety of water supply costs 
is recovered from water quantity rates along with potable peaking costs, conservation program costs and 
revenue offsets.  RW peaking costs are calculated under the RW peaking rate component of RW quantity 
rates.  Billing and customer service along with meters and services costs are fixed service costs thus should 
be collected from daily service charges.  Private fire services costs will be paid for by customers who have a 
private fire service meter under private fireline daily service charges. To provide revenue stability for LBWD, 
a portion of the potable and RW base fixed costs is allocated to daily service charges in order to collect 
approximately 30% of revenues from the fixed charges, increased from 26.4% at current rates.  The 
remaining potable base fixed and RW base fixed costs are collected in the water and RW quantity rates, 
respectively.  Table 6-21, Table 6-22 and Table 6-23 are derived from Table 6-20 based on rate components 
for fixed charges, water quantity rates and RW quantity rates.   
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Table 6-18: Reallocated Revenue Requirements

 Cost Categories 

FY 2017  
Net Revenues 

from Rates 

General Cost 
Reallocation 

Public Fire 
Protection 

Reallocation 

Reallocated Net 
Revenues from 

Rates 

A B (Table 6-14) C (Table 6-17) D = A +B + C  

1 Water Supply $36,596,215   $36,596,215 

2 Base Fixed $18,381,073 $5,235,118 $2,580,660 $26,196,851 

3 Max Day $5,292,026 $1,507,223  $6,799,249 

4 Max Hour $1,807,813 $514,884  $2,322,697 

5 Billing & Customer Service $3,863,722 $1,100,428  $4,964,150 

6 Meters & Services $3,365,662 $958,575 $472,531 $4,796,767 

7 Conservation $2,807,270   $2,807,270 

8 Rev Offsets -$1,024,900   -$1,024,900 

9 General $10,579,700 -$10,579,700  $0 

10 Fire Protection $4,591,686  -$3,055,191 $1,538,496 

11 RW Supply $0   $0 

12 RW Base Fixed $3,662,139 $1,043,015  $4,705,153 

13 RW Max Day $303,199 $86,354  $389,553 

14 RW Max Hour $470,853 $134,104  $604,957 

15 Total $90,696,459   $90,696,459 
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Table 6-20: Cost Allocations to Rate Components

 Cost Categories FY 2017 Daily Service 
Charges 

Water 
Quantity 

Rates 

RW Quantity 
Rates 

 A B (Table 6-19) C D E 

1 Water Supply $36,596,215  $36,596,215  

2 Potable Base Fixed $26,196,851 $13,334,197 $12,862,654  

3 RW Base Fixed $4,705,153 $2,394,923  $2,310,230 

4 Potable Peaking $9,121,946  $9,121,946  

5 RW Peaking $994,510   $994,510 

6 Billing & Customer Service $4,964,150 $4,964,150   

7 Meters & Services $4,796,767 $4,796,767   

8 Conservation $2,807,270  $2,807,270  

9 Rev Offsets -$1,024,900  -$1,024,900  

10 Private Fire Services $1,538,496 $1,538,496   

11 Total $90,696,459 $27,028,533 $60,363,185 $3,304,741 
 

The fixed service charges consist of three components: billing and customer service, services & capacity and 
private fire demand totaling $27M in FY 2017 (Table 6-21), increased from $23.9M from current rates.   
customer class based on the pro-
portional costs that each class 
incurs. A dual set of fees—fixed 
and variable—is an extension of 
this cost causation theory.  The 
components of water system 
costs (Table 6-19) are recovered 
through either daily service 
charges, water quantity rates, RW 
quantity rates or a combination of 
the three.  As shown in Table 6-20, 
the entirety of water supply costs 
is recovered from water quantity 
rates along with potable peaking 
costs, conservation program costs 
and revenue offsets.  RW peaking 
costs are calculated under the RW 
peaking rate component of RW 
quantity rates.  Billing and cus-
tomer service along with meters 
and services costs are fixed 
service costs thus should be col-
lected from daily service charges.  
Private fire services costs will be 

paid for by customers who have a 
private fire service meter under 
private fireline daily service 
charges. To provide revenue sta-
bility for LBWD, a portion of the 
potable and RW base fixed costs is 
allocated to daily service charges 
in order to collect approximately 
30% of revenues from the fixed 
charges, increased from 26.4% 
at current rates.  The remaining 
potable base fixed and RW base 
fixed costs are collected in the 
water and RW quantity rates, 
respectively.  Table 6-21, Table 
6-22 and Table 6-23 are derived 
from Table 6-20 based on rate 
components for fixed charges, 
water quantity rates and RW 
quantity rates.  

The fixed service charges con-
sist of three components: billing 
and customer service, services & 

capacity and private fire demand 
totaling $27M in FY 2017 (Table 
6-21), increased from $23.9M 
from current rates.  

Water quantity rates are com-
prised of water supply costs, 
delivery, peaking, conservation 
and revenue offset rate compo-
nents (Table 6-22).  The water 
supply rate recovers direct water 
supply costs.  The delivery rate 
collects the remaining water 
system fixed cost to deliver water 
to end users. The peaking rate col-
lects the peaking costs of potable 
water system.  The conservation 
rate reflects the conservation 
program costs from upper tiers 
to promote conservation from 
large users.  The revenue offset 
rate is used to provide affordabil-
ity for essential use.  A portion of 
rental income is used to provide 
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Table 6-20: Cost Allocations to Rate Components

 Cost Categories FY 2017 Daily Service 
Charges 

Water 
Quantity 

Rates 

RW Quantity 
Rates 

 A B (Table 6-19) C D E 

1 Water Supply $36,596,215  $36,596,215  

2 Potable Base Fixed $26,196,851 $13,334,197 $12,862,654  

3 RW Base Fixed $4,705,153 $2,394,923  $2,310,230 

4 Potable Peaking $9,121,946  $9,121,946  

5 RW Peaking $994,510   $994,510 

6 Billing & Customer Service $4,964,150 $4,964,150   

7 Meters & Services $4,796,767 $4,796,767   

8 Conservation $2,807,270  $2,807,270  

9 Rev Offsets -$1,024,900  -$1,024,900  

10 Private Fire Services $1,538,496 $1,538,496   

11 Total $90,696,459 $27,028,533 $60,363,185 $3,304,741 
 

The fixed service charges consist of three components: billing and customer service, services & capacity and 
private fire demand totaling $27M in FY 2017 (Table 6-21), increased from $23.9M from current rates.   
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Table 6-21: FY 2017 Fixed Service Charges Revenue Requirements

 Rate Components Cost Categories FY 2017 

 A B C (Table 6-20) D 

1 Billing & Customer 
Service Billing & CS $4,964,150 $4,964,150 

2 

Services & Capacity 

Potable Base Fixed $13,334,197 

$20,525,887 3 RW Base Fixed $2,394,923 

4 Meters & Services $4,796,767 

5 Private Fire 
Capacity Private Fire Services $1,538,496 $1,538,496 

6 Total 29.8% Fixed $27,028,533 $27,028,533 

7 Current 26.4% Fixed $23,924,625  

Water quantity rates are comprised of water supply costs, delivery, peaking, conservation and revenue offset 
rate components (Table 6-22).  The water supply rate recovers direct water supply costs.  The delivery rate 
collects the remaining water system fixed cost to deliver water to end users. The peaking rate collects the 
peaking costs of potable water system.  The conservation rate reflects the conservation program costs from 
upper tiers to promote conservation from large users.  The revenue offset rate is used to provide affordability 
for essential use.  A portion of rental income is used to provide funding for the Exemption program as 
discussion in Section 5.  The remaining rental income is reserved to provide affordability for Tier I, which 
represents basic and essential usage.  As more water system costs are recovered through fixed charges 
(increased from $23.9M to $27M), less revenue is collected through water quantity rates (decrease from 
$63.4M to $60.4M).  

Table 6-22: FY 2017 Water Quantity Rate Revenue Requirements

 Rate Components Cost Categories FY 2017 

 A B C (Table 6-20) 

1 Water Supply Water Supply $36,596,215 

2 Delivery Potable Base Fixed $12,862,654 

3 Peaking Potable Peaking $9,121,946 

4 Conservation Conservation $2,807,270 

5 Revenue Offset Revenue Offset -$1,024,900 

6 Total 66.6% $60,363,185 

7 Current 69.9% $63,421,799 
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Table 6-21: FY 2017 Fixed Service Charges Revenue Requirements

 Rate Components Cost Categories FY 2017 

 A B C (Table 6-20) D 

1 Billing & Customer 
Service Billing & CS $4,964,150 $4,964,150 

2 

Services & Capacity 

Potable Base Fixed $13,334,197 

$20,525,887 3 RW Base Fixed $2,394,923 

4 Meters & Services $4,796,767 

5 Private Fire 
Capacity Private Fire Services $1,538,496 $1,538,496 

6 Total 29.8% Fixed $27,028,533 $27,028,533 

7 Current 26.4% Fixed $23,924,625  

Water quantity rates are comprised of water supply costs, delivery, peaking, conservation and revenue offset 
rate components (Table 6-22).  The water supply rate recovers direct water supply costs.  The delivery rate 
collects the remaining water system fixed cost to deliver water to end users. The peaking rate collects the 
peaking costs of potable water system.  The conservation rate reflects the conservation program costs from 
upper tiers to promote conservation from large users.  The revenue offset rate is used to provide affordability 
for essential use.  A portion of rental income is used to provide funding for the Exemption program as 
discussion in Section 5.  The remaining rental income is reserved to provide affordability for Tier I, which 
represents basic and essential usage.  As more water system costs are recovered through fixed charges 
(increased from $23.9M to $27M), less revenue is collected through water quantity rates (decrease from 
$63.4M to $60.4M).  

Table 6-22: FY 2017 Water Quantity Rate Revenue Requirements

 Rate Components Cost Categories FY 2017 

 A B C (Table 6-20) 

1 Water Supply Water Supply $36,596,215 

2 Delivery Potable Base Fixed $12,862,654 

3 Peaking Potable Peaking $9,121,946 

4 Conservation Conservation $2,807,270 

5 Revenue Offset Revenue Offset -$1,024,900 

6 Total 66.6% $60,363,185 

7 Current 69.9% $63,421,799 
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Table 6-21: FY 2017 Fixed Service Charges Revenue Requirements

 Rate Components Cost Categories FY 2017 

 A B C (Table 6-20) D 

1 Billing & Customer 
Service Billing & CS $4,964,150 $4,964,150 

2 

Services & Capacity 

Potable Base Fixed $13,334,197 

$20,525,887 3 RW Base Fixed $2,394,923 

4 Meters & Services $4,796,767 

5 Private Fire 
Capacity Private Fire Services $1,538,496 $1,538,496 

6 Total 29.8% Fixed $27,028,533 $27,028,533 

7 Current 26.4% Fixed $23,924,625  

Water quantity rates are comprised of water supply costs, delivery, peaking, conservation and revenue offset 
rate components (Table 6-22).  The water supply rate recovers direct water supply costs.  The delivery rate 
collects the remaining water system fixed cost to deliver water to end users. The peaking rate collects the 
peaking costs of potable water system.  The conservation rate reflects the conservation program costs from 
upper tiers to promote conservation from large users.  The revenue offset rate is used to provide affordability 
for essential use.  A portion of rental income is used to provide funding for the Exemption program as 
discussion in Section 5.  The remaining rental income is reserved to provide affordability for Tier I, which 
represents basic and essential usage.  As more water system costs are recovered through fixed charges 
(increased from $23.9M to $27M), less revenue is collected through water quantity rates (decrease from 
$63.4M to $60.4M).  

Table 6-22: FY 2017 Water Quantity Rate Revenue Requirements

 Rate Components Cost Categories FY 2017 

 A B C (Table 6-20) 

1 Water Supply Water Supply $36,596,215 

2 Delivery Potable Base Fixed $12,862,654 

3 Peaking Potable Peaking $9,121,946 

4 Conservation Conservation $2,807,270 

5 Revenue Offset Revenue Offset -$1,024,900 

6 Total 66.6% $60,363,185 

7 Current 69.9% $63,421,799 
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Table 6-23: FY 2017 Recycled Water Quantity Rate Revenue Requirements

 Rate Components Cost Categories FY 2017 

 A B C (Table 6-20) 

1 Delivery RW Base Fixed $2,310,230 

2 Peaking RW Peaking $994,510 

3 Total 3.6% of Total Rev Req $3,304,741 

4 Current 3.7% of Total Rev Req $3,350,035 
 

6.2 DEVELOPMENT OF PROPOSED WATER RATES
6.2.1 Proposed Fixed Service Charges
There are three components that comprise the daily service charges: billing & customer service, services & 
capacity, and private fire services.  This charge recognizes the fact that even when a customer does not use 
any water, LBWD incurs fixed costs in connection with the maintenance of the meters, the ability or readiness 
to serve each connection, and/or the billing services provided to each connection. 

The services and capacity component collects capacity related costs. Capacity related costs can be allocated 
to the daily service charge by meter size. This reflects the fact that larger meters have the potential to 
demand more capacity compared to smaller meters. The potential capacity demanded is proportional to the 
potential flow through each meter size as established by the AWWA hydraulic capacity ratios which are 
shown in the “AWWA Meter Ratio” column D of Table 6-24. The ratios depict the potential flow through each 
meter size compared to the flow through a ¾” meter, which is the base meter size for this Study. For 
example, the flow through a 2” meter is approximately 5.33 times that of a ¾” meter. Similarly, according to 
AWWA M1 Manual, 3-inch fireline has 2.90 times more fire capacity than 2-inch fireline, as derived and 
noted in Table 6-25.   

Table 6-26 summarizes the projected number of water and RW accounts and private fireline services in FY 
2017 and illustrates the calculations for equivalent units of service for each fixed service charge component.  
LBWD bills customer on monthly basis, thus 89,475 (88,275 +1,199) accounts are equivalent to 1,073,688 
monthly bills.  The billing and customer service component recovers costs associated with meter reading, 
customer billing and collection, and customer service costs. These costs are the same for all meter sizes as it 
costs the same to provide billing and customer services to a small meter as it does for a larger meter.   
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funding for the Exemption pro-
gram as discussion in Section 5.  
The remaining rental income is 
reserved to provide affordability 
for Tier I, which represents basic 
and essential usage.  As more 
water system costs are recovered 
through fixed charges (increased 
from $23.9M to $27M), less rev-
enue is collected through water 
quantity rates (decrease from 
$63.4M to $60.4M).

RW quantity rates include two 
rate components, RW peaking 
and delivery rates, which recover 
$3.30M, a slight decrease from 

the current revenue of $3.35M, as 
shown in Table 6-23.

6.2 - DEVELOPMENT OF 
PROPOSED WATER RATES
6.2.1 - PROPOSED FIXED 
SERVICE CHARGES
There are three components 
that comprise the daily service 
charges: billing & customer ser-
vice, services & capacity, and 
private fire services.  This charge 
recognizes the fact that even 
when a customer does not use any 
water, LBWD incurs fixed costs in 
connection with the maintenance 
of the meters, the ability or read-

iness to serve each connection, 
and/or the billing services pro-
vided to each connection.

The services and capacity com-
ponent collects capacity related 
costs. Capacity related costs 
can be allocated to the daily 
service charge by meter size. 
This reflects the fact that larger 
meters have the potential to 
demand more capacity com-
pared to smaller meters. The 
potential capacity demanded 
is proportional to the potential 
f low through each meter size 
as established by the AWWA 
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hydraulic capacity ratios which 
are shown in the “AWWA Meter 
Ratio” column D of Table 6-24. 
The ratios depict the potential 
f low through each meter size 
compared to the flow through 
a ¾” meter, which is the base 
meter size for this Study. For 
example, the f low through a 
2” meter is approximately 5.33 
times that of a ¾” meter. Simi-
larly, according to AWWA M1 
Manual, 3-inch fireline has 2.90 
times more fire capacity than 
2-inch fireline, as derived and 
noted in Table 6-25.  
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Table 6-24: AWWA Meter Capacity Ratios

Meter Size Meter Types AWWA Max 
Capacity23 

AWWA Meter 
Ratios 

A B C D = C / 30 gpm 

5/8" x 3/4" Displacement 30 gpm 1.00 

1" Displacement 50 gpm 1.67 

1 1/2" Displacement 100 gpm 3.33 

2" Displacement 160 gpm 5.33 

3" Compound Type Class II 350 gpm 11.67 

4" Compound Type Class II 600 gpm 20.00 

6" Compound Type Class II 1,350 gpm 45.00 

8" Turbine Class II 2,800 gpm 93.33 

10" Turbine Class II 4,200 gpm 140.00 

12" Turbine Class II 5,300 gpm 176.67 

16" Turbine Class II 7,800 gpm 260.00 
 

                                                             

23 Safe maximum operating capacity (AWWA M1 Manual Exhibit B, Table B-1) 
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Table 6-24: AWWA Meter Capacity Ratios

Meter Size Meter Types AWWA Max 
Capacity23 

AWWA Meter 
Ratios 

A B C D = C / 30 gpm 

5/8" x 3/4" Displacement 30 gpm 1.00 

1" Displacement 50 gpm 1.67 

1 1/2" Displacement 100 gpm 3.33 

2" Displacement 160 gpm 5.33 

3" Compound Type Class II 350 gpm 11.67 

4" Compound Type Class II 600 gpm 20.00 

6" Compound Type Class II 1,350 gpm 45.00 

8" Turbine Class II 2,800 gpm 93.33 

10" Turbine Class II 4,200 gpm 140.00 

12" Turbine Class II 5,300 gpm 176.67 

16" Turbine Class II 7,800 gpm 260.00 
 

                                                             

23 Safe maximum operating capacity (AWWA M1 Manual Exhibit B, Table B-1) 
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Table 6-25: Fire Protection Capacity Ratios

Port Size (inch) Fire Protection 
Capacity by Port Size24 

Fire Protection 
Capacity Ratio 

A B C = B /6.19 

2 6.19 1.00 

3 17.98 2.90 

4 38.32 6.19 

6 111.31 17.98 

8 237.21 38.32 

10 426.58 68.91 

12 689.04 111.31 

16 1,468.37 237.21 
 

 

                                                             

24 AWWA M1 Manual, Fire Capacity = Port Size^2.63 
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Table 6-25: Fire Protection Capacity Ratios

Port Size (inch) Fire Protection 
Capacity by Port Size24 

Fire Protection 
Capacity Ratio 

A B C = B /6.19 

2 6.19 1.00 

3 17.98 2.90 

4 38.32 6.19 

6 111.31 17.98 

8 237.21 38.32 

10 426.58 68.91 

12 689.04 111.31 

16 1,468.37 237.21 
 

 

                                                             

24 AWWA M1 Manual, Fire Capacity = Port Size^2.63 

23 Safe maximum operating capacity (AWWA M1 Manual Exhibit B, Table B-1)
24 AWWA M1 Manual, Fire Capacity = Port Size^2.63
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Table 6-26 summarizes the pro-
jected number of water and RW 
accounts and private fireline ser-
vices in FY 2017 and illustrates 
the calculations for equivalent 
units of service for each fixed ser-
vice charge component.  LBWD 
bills customer on monthly basis, 
thus 89,475 (88,275 +1,199) 
accounts are equivalent to 
1,073,688 monthly bills.  The 
billing and customer service com-
ponent recovers costs associated 

with meter reading, 
customer billing and 
collection, and cus-

tomer service costs. These costs 
are the same for all meter sizes as 
it costs the same to provide billing 
and customer services to a small 
meter as it does for a larger meter.  
 
Table 6-27 illustrates the develop-
ment of unit service charges (line 
4) for each charge component 
by dividing the revenue require-
ments (from Table 6-20) to the 
number of equivalent bills/meters 
per year (from Table 6-26). 

The monthly fixed service charges 
for water and RW services for FY 
2017 are shown in Table 6-28 
along with daily service charges 
and comparison with current 
daily service charges (columns F 
& G). The services and capacity 
component for all larger meters 
with a meter ratio larger than 
1 is scaled up using the AWWA 
capacity ratios shown in the 
“Services and Capacity Meter 
Ratios” column A of Table 6-28. 
For example, the 2” meter has a 
meter ratio of 5.33 and therefore 
has a meter capacity component 
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Table 6-26: Units of Services for Fixed Charges Components

Meter Size 

# of 
Water & 

RW 
Accts 

# of 
Private 
Fireline 

Meter Ratios Units of Service (EMU / yr) 

Billing 
& CS 

Services 
& 

Capacity 

Private 
Fire 

Capacity 
Billing & CS Services & 

Capacity 

Private 
Fire 

Capacity 

 A B C D E F = (A+B)xCx12 G = A x D x 12 H=BxEx12 

5/8" x 3/4" 69,236  1.00 1.00  830,832 830,832 0 

1" 11,207  1.00 1.67  134,484 224,140 0 

1 1/2" 4,245  1.00 3.33  50,940 169,800 0 

2" 2,669 61 1.00 5.33 1.00 32,760 170,816 732 

3" 510 51 1.00 11.67 2.90 6,732 71,400 1,778 

4" 197 351 1.00 20.00 6.19 6,576 47,280 26,073 

6" 116 415 1.00 45.00 17.98 6,372 62,640 89,548 

8" 70 261 1.00 93.33 38.32 3,972 78,400 120,016 

10" 21 55 1.00 140.00 68.91 912 35,280 45,482 

12" 4 3 1.00 176.67 111.31 84 8,480 4,007 

16" 0 2 1.00 260.00 237.21 24 0 5,693 

Total 88,275 1,199    1,073,688 1,699,068 293,329 

Table 6-27 illustrates the development of unit service charges (line 4) for each charge component by dividing 
the revenue requirements (from Table 6-20) to the number of equivalent bills/meters per year (from Table 
6-26).   

Table 6-27: Development of Unit Fixed Service Charges 

  Billing & CS Services & 
Capacity Private Fire Capacity Notes 

1 Revenue 
Requirements $4,964,150 $20,525,887 $1,538,496 Table 6-20 

2 Units of Service 1,073,688 1,699,068 293,329 Table 6-26 

3  monthly bills / yr EMU / yr EMU / yr  

4 Unit Cost of 
Service $4.63 $12.09 $5.25 

[1] / [2]  
rounded up 
to $0.01 of $64.48 ($12.09 x 5.33, rounded 

to the nearest $0.01). Daily ser-
vice charges (column E) are 
calculated using monthly service 
charges (column D) multiplied 
by 12 monthly billing periods 
divided by 365 days per year.  The 
proposed daily service charge for 
5/8”x3/4” meters is $0.550, 12% 

increase from current charge at 
$0.489. 

Similarly, Table 6-29 shows the 
development of the daily service 
charges for private fireline ser-
vices.  The charges include billing 
and customer service (column 
B), which is uniform for all con-

nection sizes, and private fire 
capacity (column C) components 
varied by connection size (column 
A).  Fireline services with con-
nection sizes of 6” or less will see 
decrease in the service charges 
whereas larger connections will 
see increasing impact.   
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Table 6-26: Units of Services for Fixed Charges Components

Meter Size 

# of 
Water & 

RW 
Accts 

# of 
Private 
Fireline 

Meter Ratios Units of Service (EMU / yr) 

Billing 
& CS 

Services 
& 

Capacity 

Private 
Fire 

Capacity 
Billing & CS Services & 

Capacity 

Private 
Fire 

Capacity 

 A B C D E F = (A+B)xCx12 G = A x D x 12 H=BxEx12 

5/8" x 3/4" 69,236  1.00 1.00  830,832 830,832 0 

1" 11,207  1.00 1.67  134,484 224,140 0 

1 1/2" 4,245  1.00 3.33  50,940 169,800 0 

2" 2,669 61 1.00 5.33 1.00 32,760 170,816 732 

3" 510 51 1.00 11.67 2.90 6,732 71,400 1,778 

4" 197 351 1.00 20.00 6.19 6,576 47,280 26,073 

6" 116 415 1.00 45.00 17.98 6,372 62,640 89,548 

8" 70 261 1.00 93.33 38.32 3,972 78,400 120,016 

10" 21 55 1.00 140.00 68.91 912 35,280 45,482 

12" 4 3 1.00 176.67 111.31 84 8,480 4,007 

16" 0 2 1.00 260.00 237.21 24 0 5,693 

Total 88,275 1,199    1,073,688 1,699,068 293,329 

Table 6-27 illustrates the development of unit service charges (line 4) for each charge component by dividing 
the revenue requirements (from Table 6-20) to the number of equivalent bills/meters per year (from Table 
6-26).   

Table 6-27: Development of Unit Fixed Service Charges 

  Billing & CS Services & 
Capacity Private Fire Capacity Notes 

1 Revenue 
Requirements $4,964,150 $20,525,887 $1,538,496 Table 6-20 

2 Units of Service 1,073,688 1,699,068 293,329 Table 6-26 

3  monthly bills / yr EMU / yr EMU / yr  

4 Unit Cost of 
Service $4.63 $12.09 $5.25 

[1] / [2]  
rounded up 
to $0.01   
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Table 6-26: Units of Services for Fixed Charges Components
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# of 
Water & 

RW 
Accts 

# of 
Private 
Fireline 

Meter Ratios Units of Service (EMU / yr) 

Billing 
& CS 

Services 
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Private 
Fire 

Capacity 
Billing & CS Services & 
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Private 
Fire 
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5/8" x 3/4" 69,236  1.00 1.00  830,832 830,832 0 

1" 11,207  1.00 1.67  134,484 224,140 0 

1 1/2" 4,245  1.00 3.33  50,940 169,800 0 

2" 2,669 61 1.00 5.33 1.00 32,760 170,816 732 

3" 510 51 1.00 11.67 2.90 6,732 71,400 1,778 

4" 197 351 1.00 20.00 6.19 6,576 47,280 26,073 

6" 116 415 1.00 45.00 17.98 6,372 62,640 89,548 

8" 70 261 1.00 93.33 38.32 3,972 78,400 120,016 

10" 21 55 1.00 140.00 68.91 912 35,280 45,482 

12" 4 3 1.00 176.67 111.31 84 8,480 4,007 

16" 0 2 1.00 260.00 237.21 24 0 5,693 

Total 88,275 1,199    1,073,688 1,699,068 293,329 

Table 6-27 illustrates the development of unit service charges (line 4) for each charge component by dividing 
the revenue requirements (from Table 6-20) to the number of equivalent bills/meters per year (from Table 
6-26).   

Table 6-27: Development of Unit Fixed Service Charges 

  Billing & CS Services & 
Capacity Private Fire Capacity Notes 

1 Revenue 
Requirements $4,964,150 $20,525,887 $1,538,496 Table 6-20 

2 Units of Service 1,073,688 1,699,068 293,329 Table 6-26 

3  monthly bills / yr EMU / yr EMU / yr  

4 Unit Cost of 
Service $4.63 $12.09 $5.25 

[1] / [2]  
rounded up 
to $0.01 
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Table 6-26: Units of Services for Fixed Charges Components
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12" 4 3 1.00 176.67 111.31 84 8,480 4,007 

16" 0 2 1.00 260.00 237.21 24 0 5,693 

Total 88,275 1,199    1,073,688 1,699,068 293,329 

Table 6-27 illustrates the development of unit service charges (line 4) for each charge component by dividing 
the revenue requirements (from Table 6-20) to the number of equivalent bills/meters per year (from Table 
6-26).   

Table 6-27: Development of Unit Fixed Service Charges 

  Billing & CS Services & 
Capacity Private Fire Capacity Notes 

1 Revenue 
Requirements $4,964,150 $20,525,887 $1,538,496 Table 6-20 

2 Units of Service 1,073,688 1,699,068 293,329 Table 6-26 

3  monthly bills / yr EMU / yr EMU / yr  

4 Unit Cost of 
Service $4.63 $12.09 $5.25 

[1] / [2]  
rounded up 
to $0.01 
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Table 6-29: Proposed Daily Service Charges for Private Fireline Services

Size 
Fire 

Capacity 
Meter Ratio 

Monthly Fixed Charge 
Proposed 
Daily FY 

2017 

Current 
Daily FY 

2017 

% 
Change 

Billing & 
Customer 

Service 

Private 
Fire 

Capacity 

Proposed 
FY 2017 

 A (Table 6-25) B C = A x $5.25 D = B + C E = D x 12 /365 F G = E/F - 1 

2" 1.00 $4.63 $5.25 $9.88 $0.325 $1.020 -68% 

3" 2.90 $4.63 $15.25 $19.88 $0.654 $1.745 -63% 

4" 6.19 $4.63 $32.50 $37.13 $1.221 $2.577 -53% 

6" 17.98 $4.63 $94.40 $99.03 $3.256 $4.391 -26% 

8" 38.32 $4.63 $201.18 $205.81 $6.767 $6.438 5% 

10" 68.91 $4.63 $361.78 $366.41 $12.047 $8.709 38% 

12" 111.31 $4.63 $584.38 $589.01 $19.365 $10.976 76% 

16" 237.21 $4.63 $1,245.33 $1,249.96 $41.095 $16.094 155% 
 

6.2.2 Proposed Water and Recycled Water Quantity Rates
6.2.2.1 Proposed Water Quantity Rates 

Water quantity rates are comprised of water supply costs, delivery, peaking, conservation and revenue offset 
rate components (Table 6-30).   

Table 6-30: Water Quantity Rate Component Descriptions

Water Quantity Rate 
Components Descriptions 

Water Supply Recovering Water Supply Related Costs (Fixed & Variable) 

Delivery Recovering remaining fixed costs of delivering water to 
customers  

Peaking Recovering peaking costs 

Conservation Recovering conservation program related costs 

Revenue Offset Using Rental income (unrestricted revenues) to provide 
affordability for essential use 
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The monthly fixed service charges for water and RW services for FY 2017 are shown in Table 6-28 along with 
daily service charges and comparison with current daily service charges (columns F & G). The services and 
capacity component for all larger meters with a meter ratio larger than 1 is scaled up using the AWWA capacity 
ratios shown in the “Services and Capacity Meter Ratios” column A of Table 6-28. For example, the 2” meter 
has a meter ratio of 5.33 and therefore has a meter capacity component of $64.48 ($12.09 x 5.33, rounded to 
the nearest $0.01). Daily service charges (column E) are calculated using monthly service charges (column D) 
multiplied by 12 monthly billing periods divided by 365 days per year.  The proposed daily service charge for 
5/8”x3/4” meters is $0.550, 12% increase from current charge at $0.489.   

Table 6-28: Proposed Daily Service Charges for Water and Recycled Water Services

Meter Size 
Services & 
Capacity 

Meter Ratios 

Monthly Fixed Charges Proposed 
Daily FY 

2017 

Current 
Daily FY 

2017 

% 
Change Billing 

& CS 
Services & 
Capacity25 

Proposed 
FY 2017 

 A (Table 6-24) B C =A x 12.09 D =B+ C E =D x 12 /365 F G =E/F - 1 

5/8" x 3/4" 1.00 $4.63 $12.09 $16.72 $0.550 $0.489 12% 

1" 1.67 $4.63 $20.15 $24.78 $0.815 $0.736 11% 

1 1/2" 3.33 $4.63 $40.30 $44.93 $1.478 $1.375 7% 

2" 5.33 $4.63 $64.48 $69.11 $2.273 $2.037 12% 

3" 11.67 $4.63 $141.05 $145.68 $4.790 $4.220 14% 

4" 20.00 $4.63 $241.80 $246.43 $8.102 $6.677 21% 

6" 45.00 $4.63 $544.05 $548.68 $18.039 $12.306 47% 

8" 93.33 $4.63 $1,128.40 $1,133.03 $37.251 $19.315 93% 

10" 140.00 $4.63 $1,692.60 $1,697.23 $55.800 $31.635 76% 

12" 176.67 $4.63 $2,135.90 $2,140.53 $70.374 $38.662 82% 

16" 260.00 $4.63 $3,143.40 $3,148.03 $103.497 $63.986 62% 

Similarly, Table 6-29 shows the development of the daily service charges for private fireline services.  The 
charges include billing and customer service (column B), which is uniform for all connection sizes, and private 
fire capacity (column C) components varied by connection size (column A).  Fireline services with connection 
sizes of 6” or less will see decrease in the service charges whereas larger connections will see increasing 
impact.   

                                                             

25 Rounded to $0.01 

29 Rounded to $0.01
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6.2.2 - PROPOSED WATER 
AND RECYCLED WATER 
QUANTITY RATES
6.2.2.1 - Proposed Water 
Quantity Rates
Water quantity rates are com-
prised of water supply costs, 
delivery, peaking, conservation 
and revenue offset rate compo-
nents (Table 6-30).  

Proposition 218 does not spec-
ify the type of rate structure as 

long as the rates justify the cost 
of serving customers.  Table 6-31 
summarizes the rationale used 
to justify water quantity rates.  
Water supply rates are deter-
mined by allocating water supply 
sources (discussed in Section 
4.2.2).  The delivery rate is a uni-
form cost recovery for all usage 
types.  The peaking rate is allo-
cated to customer classes and tier 
usage using proportional peaking 
factors (discussed in Section 4.3).  

The conservation rate is allocated 
uniformly to all customer classes, 
however, residential classes have 
conservation costs collected in 
Tier III to promote conservation 
from large usage.  A portion of 
rental income is used to provide 
funding for the Exemption pro-
gram as discussion in Section 5.  
The remaining rental income is 
reserved to provide affordability 
for Tier I, which represents basic 
and essential usage. 
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Table 6-29: Proposed Daily Service Charges for Private Fireline Services

Size 
Fire 

Capacity 
Meter Ratio 

Monthly Fixed Charge 
Proposed 
Daily FY 

2017 

Current 
Daily FY 

2017 

% 
Change 

Billing & 
Customer 

Service 

Private 
Fire 

Capacity 

Proposed 
FY 2017 

 A (Table 6-25) B C = A x $5.25 D = B + C E = D x 12 /365 F G = E/F - 1 

2" 1.00 $4.63 $5.25 $9.88 $0.325 $1.020 -68% 

3" 2.90 $4.63 $15.25 $19.88 $0.654 $1.745 -63% 

4" 6.19 $4.63 $32.50 $37.13 $1.221 $2.577 -53% 

6" 17.98 $4.63 $94.40 $99.03 $3.256 $4.391 -26% 

8" 38.32 $4.63 $201.18 $205.81 $6.767 $6.438 5% 

10" 68.91 $4.63 $361.78 $366.41 $12.047 $8.709 38% 

12" 111.31 $4.63 $584.38 $589.01 $19.365 $10.976 76% 

16" 237.21 $4.63 $1,245.33 $1,249.96 $41.095 $16.094 155% 
 

6.2.2 Proposed Water and Recycled Water Quantity Rates
6.2.2.1 Proposed Water Quantity Rates 

Water quantity rates are comprised of water supply costs, delivery, peaking, conservation and revenue offset 
rate components (Table 6-30).   

Table 6-30: Water Quantity Rate Component Descriptions

Water Quantity Rate 
Components Descriptions 

Water Supply Recovering Water Supply Related Costs (Fixed & Variable) 

Delivery Recovering remaining fixed costs of delivering water to 
customers  

Peaking Recovering peaking costs 

Conservation Recovering conservation program related costs 

Revenue Offset Using Rental income (unrestricted revenues) to provide 
affordability for essential use 
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Proposition 218 does not specify the type of rate structure as long as the rates justify the cost of serving 
customers.  Table 6-31 summarizes the rationale used to justify water quantity rates.  Water supply rates are 
determined by allocating water supply sources (discussed in Section 4.2.2).  The delivery rate is a uniform cost 
recovery for all usage types.  The peaking rate is allocated to customer classes and tier usage using 
proportional peaking factors (discussed in Section 4.3).  The conservation rate is allocated uniformly to all 
customer classes, however, residential classes have conservation costs collected in Tier III to promote 
conservation from large usage.  A portion of rental income is used to provide funding for the Exemption 
program as discussion in Section 5.  The remaining rental income is reserved to provide affordability for Tier 
I, which represents basic and essential usage.   

Table 6-31: Water Quantity Rate Components Framework

 Water Supply Delivery Peaking Conservation 
Revenue 

Offset 

Note Water supply source 
allocation 

Uniform for 
all usage 

Proportional 
to Peaking 

factors 

Usage 
allocation 

Rental income 
for affordable 
essential use 

Residential      

Tier IA Groundwater x x  xxx 

Tier IB Groundwater x x  x 

Tier II Blended LW + MWD 
Tier 1 

x xx   

Tier III MWD Tier 2 x xxx xx  

Non-Residential 
Blended GW + LW + 

MWD 
x xxx x  

 
 

6.2.2.1.1 Water Supply Rates 

Table 6-32 shows the availability of LBWD water supply sources and their associated variable rates.  $294/AF 
or $0.70 / CCF represents the water pump tax assessed by WRD for every unit of groundwater pumped from 
groundwater wells within LBWD service area within 32,692AF groundwater rights (discussed in Section 
4.2.2).  The blended rate of Lakewood and MWD Tier 1 water is $2.29 / CCF (Equation 6-1).  
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Table 6-32: Water Supply Sources – Quantity and Unit Cost Information

Water Supply 
Sources 

Available for 
Purchase (AF) 

Available for 
Sales 

(After 3.4% loss) 
Unit Cost26 Unit Rate27 

(with 3.4% loss) 

 A B = A / (1+3.4%) C D = C / 435.6 / (1+3.4%) 

Groundwater 32,692 AF 31,617 AF $ 294 / AF $0.700 / CCF $0.700 / CCF 

Lakewood  900 AF 870 AF $ 573 / AF $1.362 / CCF 
$2.290 / CCF 

MWD Tier 1 51,804 AF 50,101 AF $970 / AF $2.306 / CCF 

MWD Tier 2   $1,074 / AF $2.552 / CCF $2.552 / CCF 

Equation 6-1: Lakewood/MWD Tier 1 Blended Unit Rate Calculation

𝐿𝐿𝐿𝐿𝐷𝐷𝐷𝐷𝐿𝐿𝐿𝐿𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 / 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝐷𝐷𝐷𝐷 𝑇𝑇𝑇𝑇𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 1𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑈𝑈𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑅𝑅𝑅𝑅𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =
900 ∗ $1.362 + 51,804 𝐹𝐹𝐹𝐹 $2.306

(900 + 51,804)
= $2.290/𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐹𝐹𝐹𝐹 

Table 6-33: Non-Residential Blended Water Supply Rates

Non-Residential Unit Rate FY 2017 

Non-Residential Projected Sales  7,046,540 CCF 16,177 AF 

Groundwater ($0.699 /CCF) $0.700/ CCF 3,930,904 CCF 9,024 AF 

Lakewood ($1.361 /CCF) $1.362 / CCF 135,446 CCF 311 AF 

MWD Tier 1 ($2.304 /CCF) $2.306/ CCF 2,980,190 CCF 6,842 AF 

Blended Rate (Weighted Average) $1.392/ CCF   
 
Non-residential blended water supply rate is the weighted average rates of available water supply sources 
allocated for non-residential customer classes (Equation 6-2 and Table 6-33).  

Equation 6-2: Non-Residential Blended Water Supply Rate Calculation

𝑁𝑁𝑁𝑁𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑅𝑅𝑅𝑅𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =
3,930,904 ∗ $0.70 + 135,446 ∗ $1.362 + 2,980,190 𝐹𝐹𝐹𝐹 $2.306

7,046,540
= $1.392 

All other direct water supply costs include power costs for pumping and treatment, chemical costs and MWD 
fixed costs such as Readiness-to-Serve (RTS) and capacity charges, documented in the Fund 310 Operating 
Budget provided to RFC by LBWD staff.  Table 6-34 calculates the uniform unit rate to be applied to water 
supply rates for all usage.   

                                                             

26 Weighted average cost for Fiscal Year (See Appendix for Details) 
27 May have rounding errors 
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Table 6-32: Water Supply Sources – Quantity and Unit Cost Information

Water Supply 
Sources 

Available for 
Purchase (AF) 

Available for 
Sales 

(After 3.4% loss) 
Unit Cost26 Unit Rate27 

(with 3.4% loss) 

 A B = A / (1+3.4%) C D = C / 435.6 / (1+3.4%) 

Groundwater 32,692 AF 31,617 AF $ 294 / AF $0.700 / CCF $0.700 / CCF 

Lakewood  900 AF 870 AF $ 573 / AF $1.362 / CCF 
$2.290 / CCF 

MWD Tier 1 51,804 AF 50,101 AF $970 / AF $2.306 / CCF 

MWD Tier 2   $1,074 / AF $2.552 / CCF $2.552 / CCF 

Equation 6-1: Lakewood/MWD Tier 1 Blended Unit Rate Calculation

𝐿𝐿𝐿𝐿𝐷𝐷𝐷𝐷𝐿𝐿𝐿𝐿𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 / 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝐷𝐷𝐷𝐷 𝑇𝑇𝑇𝑇𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 1𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑈𝑈𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑅𝑅𝑅𝑅𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =
900 ∗ $1.362 + 51,804 𝐹𝐹𝐹𝐹 $2.306

(900 + 51,804)
= $2.290/𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐹𝐹𝐹𝐹 

Table 6-33: Non-Residential Blended Water Supply Rates

Non-Residential Unit Rate FY 2017 

Non-Residential Projected Sales  7,046,540 CCF 16,177 AF 

Groundwater ($0.699 /CCF) $0.700/ CCF 3,930,904 CCF 9,024 AF 

Lakewood ($1.361 /CCF) $1.362 / CCF 135,446 CCF 311 AF 

MWD Tier 1 ($2.304 /CCF) $2.306/ CCF 2,980,190 CCF 6,842 AF 

Blended Rate (Weighted Average) $1.392/ CCF   
 
Non-residential blended water supply rate is the weighted average rates of available water supply sources 
allocated for non-residential customer classes (Equation 6-2 and Table 6-33).  

Equation 6-2: Non-Residential Blended Water Supply Rate Calculation

𝑁𝑁𝑁𝑁𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑅𝑅𝑅𝑅𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =
3,930,904 ∗ $0.70 + 135,446 ∗ $1.362 + 2,980,190 𝐹𝐹𝐹𝐹 $2.306

7,046,540
= $1.392 

All other direct water supply costs include power costs for pumping and treatment, chemical costs and MWD 
fixed costs such as Readiness-to-Serve (RTS) and capacity charges, documented in the Fund 310 Operating 
Budget provided to RFC by LBWD staff.  Table 6-34 calculates the uniform unit rate to be applied to water 
supply rates for all usage.   

                                                             

26 Weighted average cost for Fiscal Year (See Appendix for Details) 
27 May have rounding errors 

6.2.2.1.1 - Water Supply Rates
Table 6-32 shows the availability 
of LBWD water supply sources 
and their associated variable 
rates.  $294/AF or $0.70 / CCF 
represents the water pump tax 
assessed by WRD for every unit 
of groundwater pumped from 

26 Weighted average cost for Fiscal Year (See Appendix for Details)
27 May have rounding errors

groundwater wells within LBWD 
service area within 32,692AF 
groundwater rights (discussed in 
Section 4.2.2).  The blended rate 
of Lakewood and MWD Tier 1 
water is $2.29 / CCF (shown in the 
Lakewood/MWD Tier 1 Blended 
Unit Rate Calculation equation). 

Non-residential blended water 
supply rate is the weighted aver-
age rates of available water supply 
sources allocated for non-resi-
dential customer classes (shown 
in the Non-Residential Blended 
Water Supply Rate Calculation 
equation and Table 6-33). 

Lakewood / MWD Tier 1 Blend Unit Rate  = $2.290/CCF =
900 * $1.362 + 51,804 x $2.306

(900 + 51,804)
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Table 6-32: Water Supply Sources – Quantity and Unit Cost Information

Water Supply 
Sources 

Available for 
Purchase (AF) 

Available for 
Sales 

(After 3.4% loss) 
Unit Cost26 Unit Rate27 

(with 3.4% loss) 

 A B = A / (1+3.4%) C D = C / 435.6 / (1+3.4%) 

Groundwater 32,692 AF 31,617 AF $ 294 / AF $0.700 / CCF $0.700 / CCF 

Lakewood  900 AF 870 AF $ 573 / AF $1.362 / CCF 
$2.290 / CCF 

MWD Tier 1 51,804 AF 50,101 AF $970 / AF $2.306 / CCF 

MWD Tier 2   $1,074 / AF $2.552 / CCF $2.552 / CCF 

Equation 6-1: Lakewood/MWD Tier 1 Blended Unit Rate Calculation

𝐿𝐿𝐿𝐿𝐷𝐷𝐷𝐷𝐿𝐿𝐿𝐿𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 / 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝐷𝐷𝐷𝐷 𝑇𝑇𝑇𝑇𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 1𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑈𝑈𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑅𝑅𝑅𝑅𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =
900 ∗ $1.362 + 51,804 𝐹𝐹𝐹𝐹 $2.306

(900 + 51,804)
= $2.290/𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐹𝐹𝐹𝐹 

Table 6-33: Non-Residential Blended Water Supply Rates

Non-Residential Unit Rate FY 2017 

Non-Residential Projected Sales  7,046,540 CCF 16,177 AF 

Groundwater ($0.699 /CCF) $0.700/ CCF 3,930,904 CCF 9,024 AF 

Lakewood ($1.361 /CCF) $1.362 / CCF 135,446 CCF 311 AF 

MWD Tier 1 ($2.304 /CCF) $2.306/ CCF 2,980,190 CCF 6,842 AF 

Blended Rate (Weighted Average) $1.392/ CCF   
 
Non-residential blended water supply rate is the weighted average rates of available water supply sources 
allocated for non-residential customer classes (Equation 6-2 and Table 6-33).  

Equation 6-2: Non-Residential Blended Water Supply Rate Calculation

𝑁𝑁𝑁𝑁𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑅𝑅𝑅𝑅𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =
3,930,904 ∗ $0.70 + 135,446 ∗ $1.362 + 2,980,190 𝐹𝐹𝐹𝐹 $2.306

7,046,540
= $1.392 

All other direct water supply costs include power costs for pumping and treatment, chemical costs and MWD 
fixed costs such as Readiness-to-Serve (RTS) and capacity charges, documented in the Fund 310 Operating 
Budget provided to RFC by LBWD staff.  Table 6-34 calculates the uniform unit rate to be applied to water 
supply rates for all usage.   

                                                             

26 Weighted average cost for Fiscal Year (See Appendix for Details) 
27 May have rounding errors 

Non-Residential Blended Rate  = $1.392 =
3,930,904 * $0.70 + 135,446 * $1.362 + 2,980,190 x $2.306

7,046,540
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Table 6-32: Water Supply Sources – Quantity and Unit Cost Information

Water Supply 
Sources 

Available for 
Purchase (AF) 

Available for 
Sales 

(After 3.4% loss) 
Unit Cost26 Unit Rate27 

(with 3.4% loss) 

 A B = A / (1+3.4%) C D = C / 435.6 / (1+3.4%) 

Groundwater 32,692 AF 31,617 AF $ 294 / AF $0.700 / CCF $0.700 / CCF 

Lakewood  900 AF 870 AF $ 573 / AF $1.362 / CCF 
$2.290 / CCF 

MWD Tier 1 51,804 AF 50,101 AF $970 / AF $2.306 / CCF 

MWD Tier 2   $1,074 / AF $2.552 / CCF $2.552 / CCF 

Equation 6-1: Lakewood/MWD Tier 1 Blended Unit Rate Calculation

𝐿𝐿𝐿𝐿𝐷𝐷𝐷𝐷𝐿𝐿𝐿𝐿𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 / 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝐷𝐷𝐷𝐷 𝑇𝑇𝑇𝑇𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 1𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑈𝑈𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑅𝑅𝑅𝑅𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =
900 ∗ $1.362 + 51,804 𝐹𝐹𝐹𝐹 $2.306

(900 + 51,804)
= $2.290/𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐹𝐹𝐹𝐹 

Table 6-33: Non-Residential Blended Water Supply Rates

Non-Residential Unit Rate FY 2017 

Non-Residential Projected Sales  7,046,540 CCF 16,177 AF 

Groundwater ($0.699 /CCF) $0.700/ CCF 3,930,904 CCF 9,024 AF 

Lakewood ($1.361 /CCF) $1.362 / CCF 135,446 CCF 311 AF 

MWD Tier 1 ($2.304 /CCF) $2.306/ CCF 2,980,190 CCF 6,842 AF 

Blended Rate (Weighted Average) $1.392/ CCF   
 
Non-residential blended water supply rate is the weighted average rates of available water supply sources 
allocated for non-residential customer classes (Equation 6-2 and Table 6-33).  

Equation 6-2: Non-Residential Blended Water Supply Rate Calculation

𝑁𝑁𝑁𝑁𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑅𝑅𝑅𝑅𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =
3,930,904 ∗ $0.70 + 135,446 ∗ $1.362 + 2,980,190 𝐹𝐹𝐹𝐹 $2.306

7,046,540
= $1.392 

All other direct water supply costs include power costs for pumping and treatment, chemical costs and MWD 
fixed costs such as Readiness-to-Serve (RTS) and capacity charges, documented in the Fund 310 Operating 
Budget provided to RFC by LBWD staff.  Table 6-34 calculates the uniform unit rate to be applied to water 
supply rates for all usage.   

                                                             

26 Weighted average cost for Fiscal Year (See Appendix for Details) 
27 May have rounding errors 
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Table 6-32: Water Supply Sources – Quantity and Unit Cost Information

Water Supply 
Sources 

Available for 
Purchase (AF) 

Available for 
Sales 

(After 3.4% loss) 
Unit Cost26 Unit Rate27 

(with 3.4% loss) 

 A B = A / (1+3.4%) C D = C / 435.6 / (1+3.4%) 

Groundwater 32,692 AF 31,617 AF $ 294 / AF $0.700 / CCF $0.700 / CCF 

Lakewood  900 AF 870 AF $ 573 / AF $1.362 / CCF 
$2.290 / CCF 

MWD Tier 1 51,804 AF 50,101 AF $970 / AF $2.306 / CCF 

MWD Tier 2   $1,074 / AF $2.552 / CCF $2.552 / CCF 

Equation 6-1: Lakewood/MWD Tier 1 Blended Unit Rate Calculation

𝐿𝐿𝐿𝐿𝐷𝐷𝐷𝐷𝐿𝐿𝐿𝐿𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 / 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝐷𝐷𝐷𝐷 𝑇𝑇𝑇𝑇𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 1𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑈𝑈𝑈𝑈𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑅𝑅𝑅𝑅𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =
900 ∗ $1.362 + 51,804 𝐹𝐹𝐹𝐹 $2.306

(900 + 51,804)
= $2.290/𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐹𝐹𝐹𝐹 

Table 6-33: Non-Residential Blended Water Supply Rates

Non-Residential Unit Rate FY 2017 

Non-Residential Projected Sales  7,046,540 CCF 16,177 AF 

Groundwater ($0.699 /CCF) $0.700/ CCF 3,930,904 CCF 9,024 AF 

Lakewood ($1.361 /CCF) $1.362 / CCF 135,446 CCF 311 AF 

MWD Tier 1 ($2.304 /CCF) $2.306/ CCF 2,980,190 CCF 6,842 AF 

Blended Rate (Weighted Average) $1.392/ CCF   
 
Non-residential blended water supply rate is the weighted average rates of available water supply sources 
allocated for non-residential customer classes (Equation 6-2 and Table 6-33).  

Equation 6-2: Non-Residential Blended Water Supply Rate Calculation

𝑁𝑁𝑁𝑁𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝐵𝐵𝐵𝐵𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑅𝑅𝑅𝑅𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 =
3,930,904 ∗ $0.70 + 135,446 ∗ $1.362 + 2,980,190 𝐹𝐹𝐹𝐹 $2.306

7,046,540
= $1.392 

All other direct water supply costs include power costs for pumping and treatment, chemical costs and MWD 
fixed costs such as Readiness-to-Serve (RTS) and capacity charges, documented in the Fund 310 Operating 
Budget provided to RFC by LBWD staff.  Table 6-34 calculates the uniform unit rate to be applied to water 
supply rates for all usage.   

                                                             

26 Weighted average cost for Fiscal Year (See Appendix for Details) 
27 May have rounding errors 
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I demand is met by groundwa-

ter; thus the Tier I water supply 
rate ($1.055/CCF) reflects the 
groundwater unit variable rate 
($0.70/CCF) plus the other water 
supply rate ($0.355/CCF).  If all 
residential usage exceeds Tier II, 
LBWD will have to buy the next 
marginal water supply source, 
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Table 6-34: Other Water Supply Unit Rate

 Other Water 
Supply Costs FY 2017 Notes 

1 Power - 
Treatment $1,918,074 From Fund 310 Operating Budget 

2 Power - Pumping $1,809,114 From Fund 310 Operating Budget 

3 Chemical $1,511,640 From Fund 310 Operating Budget 

4 
MWD Fixed Costs 
(RTS & Capacity 
Charges) 

$2,646,020 From Fund 310 Operating Budget 

5 
Total Other 
Water Supply 
Costs 

$7,884,847 Sum of [1] to [4] 

6 Projected Sales 
for FY 2017 22,217,572 CCF Table 4-11 

7 Unit Rate  $0.355/CCF [5] / [6] 

Table 6-35 summarizes the all-in water supply rates for all usage types.  Residential Tier I demand is met by 
groundwater; thus the Tier I water supply rate ($1.055/CCF) reflects the groundwater unit variable rate 
($0.70/CCF) plus the other water supply rate ($0.355/CCF).  If all residential usage exceeds Tier II, LBWD will 
have to buy the next marginal water supply source, MWD Tier 2, at higher variable rate, $2.552/CCF, plus other 
water supply rates. Non-residential water supply rate is $1.747/CCF, which is derived from the $1.392/CCF 
blended variable unit rate (shown in  Table 6-33) and the other water supply unit rate ($0.355/CCF).  

Table 6-35: FY 2017 Water Supply Rates

 

 Water Supply 
Sources 

Variable 
Water Supply 

Rates 

Other Water 
Supply Rates 

All-in Water 
Supply Rates 

Projected 
Sales 

 A 
(Table 4-6) B C D = B + C E 

(Table 4-11) 

Residential      

Tier I Groundwater $0.700 $0.355 $1.055 / CCF 9,841,470 CCF 

Tier II Lakewood MWD 
Tier 1 $2.290 $0.355 $2.645 / CCF 3,769,538 CCF 

Tier III MWD Tier 2 $2.552 $0.355 $2.907 / CCF 1,560,024 CCF 

Non-Residential Blended $1.392 $0.355 $1.747 / CCF 7,046,540 CCF  
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2 Power - Pumping $1,809,114 From Fund 310 Operating Budget 
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Tier II Lakewood MWD 
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MWD Tier 2, at higher variable 
rate, $2.552/CCF, plus other 
water supply rates. Non-residen-
tial water supply rate is $1.747/
CCF, which is derived from the 
$1.392/CCF blended variable unit 
rate (shown in  Table 6-33) and 
the other water supply unit rate 
($0.355/CCF).

6.2.2.1.2 - Delivery Rates
The delivery rate is a uniform 
rate that is applied to all usage 
(22,217,572 CCF) to recover 
remaining potable base fixed 
costs (from Table 6-22), as shown 
in Table 6-36. 

6.2.2.1.3 - Peaking Rates
Peaking costs are recovered from 
users based on their respective 
peaking characteristics deter-
mined in Table 4-9. Table 6-37 
shows the equivalent peaking 
usage units for each usage type 
with respect to the corresponding 
peaking factors.  
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6.2.2.1.2 Delivery Rates 

The delivery rate is a uniform rate that is applied to all usage (22,217,572 CCF) to recover remaining potable 
base fixed costs (from Table 6-22), as shown in Table 6-36.  

Table 6-36: Development of Water Delivery Rate 

  Delivery Rate Notes 

1 Revenue Requirements $12,862,654 Table 6-22 

2 Units of Service 22,217,572 CCF Table 4-11 

3 Unit Cost of Service $0.579 [1] / [2] rounded 
up to $0.001 

 

6.2.2.1.3 Peaking Rates 

Peaking costs are recovered from users based on their respective peaking characteristics determined in Table 
4-9. Table 6-37 shows the equivalent peaking usage units for each usage type with respect to the 
corresponding peaking factors.   

Table 6-37: Equivalent Peaking Usage Units

 Potable Sales 
Peaking 
Factors 

FY 2017 Projected 
Sales (CCF) 

Equivalent Peaking 
Usage (CCF) 

A (Table 4-9) B (Table 4-11) C = A x B 

1 Residential 1.22 15,171,032 18,553,680 

2 Tier IA 1.07 82,306 87,818 

3 Tier IB 1.07 9,759,164 10,412,710 

4 Tier II 1.34 3,769,538 5,053,908 

5 Tier III 1.92 1,560,024 2,999,244 

6 Non Residential 1.20 7,046,540 8,426,974 

7 Total ([1] + [6]) 1.21 22,217,572 26,980,654 

Table 6-38 illustrates the development of water peaking rates for each usage type.  Peaking costs for the 
potable water system ($9.12M from Table 6-22) are divided by equivalent peaking usage to derive to 
$0.338/CCF for the peaking unit cost of service.  The peaking unit cost is then multiplied to the peaking factors 
of each usage type to derive the respective peaking rates.  The calculated rates are rounded up to the nearest 
$0.001/CCF.  
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Table 6-38: Development of Water Peaking Rate 

  Peaking 
Factors Peaking Rate Notes 

  A B  

1 Revenue Requirements  $9,121,946 Table 6-22 

2 Units of Service  26,980,654 CCF Table 6-37 

3 Unit Cost of Service  $0.338 [1] / [2]  

4 Residential    

5 Tier IA 1.07 $0.361 [B3] x[ A5] rounded up to $0.001 

6 Tier IB 1.07 $0.361 [B3] x[ A6] rounded up to $0.001 

7 Tier II 1.34 $0.454 [B3] x[ A7] rounded up to $0.001 

8 Tier III 1.92 $0.651 [B3] x[ A8] rounded up to $0.001 

9 Non-Residential 1.20 $0.405 [B3] x[ A9] rounded up to $0.001 

 

6.2.2.1.4 Conservation Rates 

Similarly, conservation rates are calculated for residential and non-residential classes in Table 6-39.  
Residential Tier III users will be the focus of the conservation program, thus residential conservation program 
costs ($1.916M) are recovered from Tier III users only.  Table 6-40 shows the conservation rates for all usage 
types.  
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6.2.2.1.2 Delivery Rates 

The delivery rate is a uniform rate that is applied to all usage (22,217,572 CCF) to recover remaining potable 
base fixed costs (from Table 6-22), as shown in Table 6-36.  

Table 6-36: Development of Water Delivery Rate 
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1 Revenue Requirements $12,862,654 Table 6-22 

2 Units of Service 22,217,572 CCF Table 4-11 

3 Unit Cost of Service $0.579 [1] / [2] rounded 
up to $0.001 

 

6.2.2.1.3 Peaking Rates 

Peaking costs are recovered from users based on their respective peaking characteristics determined in Table 
4-9. Table 6-37 shows the equivalent peaking usage units for each usage type with respect to the 
corresponding peaking factors.   

Table 6-37: Equivalent Peaking Usage Units

 Potable Sales 
Peaking 
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FY 2017 Projected 
Sales (CCF) 

Equivalent Peaking 
Usage (CCF) 

A (Table 4-9) B (Table 4-11) C = A x B 

1 Residential 1.22 15,171,032 18,553,680 

2 Tier IA 1.07 82,306 87,818 

3 Tier IB 1.07 9,759,164 10,412,710 

4 Tier II 1.34 3,769,538 5,053,908 

5 Tier III 1.92 1,560,024 2,999,244 

6 Non Residential 1.20 7,046,540 8,426,974 

7 Total ([1] + [6]) 1.21 22,217,572 26,980,654 

Table 6-38 illustrates the development of water peaking rates for each usage type.  Peaking costs for the 
potable water system ($9.12M from Table 6-22) are divided by equivalent peaking usage to derive to 
$0.338/CCF for the peaking unit cost of service.  The peaking unit cost is then multiplied to the peaking factors 
of each usage type to derive the respective peaking rates.  The calculated rates are rounded up to the nearest 
$0.001/CCF.  
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opment of water peaking rates 
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divided by equivalent peaking 
usage to derive to $0.338/CCF for 
the peaking unit cost of service.  
The peaking unit cost is then 
multiplied to the peaking factors 

of each usage type to derive the 
respective peaking rates.  The 
calculated rates are rounded up 
to the nearest $0.001/CCF. 

6.2.2.1.4 - Conservation Rates
Similarly, conservation rates 
are calculated for residential 
and non-residential classes in 
Table 6-39.  Residential Tier III 

users will be the focus of the 
conservation program, thus res-
idential conservation program 
costs ($1.916M) are recovered 
from Tier III users only.  Table 
6-40 shows the conservation 
rates for all usage types. 

6.2.2.1.5 - Revenue Offsets
As discussed in Section 5, rental 

LONG BE ACH WATER DEPARTMENT /     57     /



  
Cost of Service and Rate Study Report   |   77

Table 6-39: Development of Conservation Rates

  Projected Sales 
(CCF) 

Conservation 
Rate Notes 

  A B  

1 Revenue Requirements  $2,807,270 Table 6-22 

2 Units of Service  22,217,572 CCF Table 4-11 

3 Unit Cost of Service  $0.127 [1] / [2] rounded up to $0.001 

4 Residential 15,171,032 (68.3%) $1,916,914 68.3% x [B1] 

5 Non-Residential 7,046,540 (31.7%) $890,356 31.7% x [B1] 

6 Unit Conservation Rate    

7 Residential Tier III = 1,560,024 $1.229 / CCF [B4]/[A7] rounded up to $0.001 

8 Non-Residential All = 7,046,540 $0.127 / CCF [B5]/[A8] rounded up to $0.001 

 

Table 6-40: FY 2017 Proposed Conservation Rates

  Conservation Rate  
($/CCF) 

1 Residential  

2 Tier IA $0.000 

3 Tier IB $0.000 

4 Tier II $0.000 

5 Tier III $1.229 

6 Non Residential $0.127 

 

6.2.2.1.5 Revenue Offsets 

As discussed in Section 5, rental income will be used first to fund the exemption program to provide a waiver 
for Tier I usage (Tier IA = $0/CCF) for qualified customers.  The true cost of providing water service for Tier I 
usage before any revenue offset is $1.995 comprised of water supply, delivery and peaking rates, as shown in 
Table 6-41.  Table 6-42 shows step-by-step calculations of the revenue offsets applicable to Tier IB usage using 
remaining of rental income after funding the exemption program to provide some rate incentive and 
affordability for basic and essential usage.  
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Rate Notes 
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6.2.2.1.5 Revenue Offsets 

As discussed in Section 5, rental income will be used first to fund the exemption program to provide a waiver 
for Tier I usage (Tier IA = $0/CCF) for qualified customers.  The true cost of providing water service for Tier I 
usage before any revenue offset is $1.995 comprised of water supply, delivery and peaking rates, as shown in 
Table 6-41.  Table 6-42 shows step-by-step calculations of the revenue offsets applicable to Tier IB usage using 
remaining of rental income after funding the exemption program to provide some rate incentive and 
affordability for basic and essential usage.  
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Table 6-43 shows the revenue 
offset rates for each usage type. 

6.2.2.1.6 - Proposed  
Water Quantity Rates
The various water quantity rate 
components from Table 6-35, 
Table 6-38, Table 6-40 and Table 
6-43 for each usage type are com-
bined for each customer class in 
Table 6-44.  Table 6-45 summa-
rizes the FY 2017 proposed water 
quantity rates for all water usage 
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Table 6-41: Tier IA Costs

Components Tier IA Costs Notes 

Water Supply $1.055 Table 6-35 

Delivery $0.579 Table 6-36 

Peaking $0.361 Table 6-38 

Conservation $0.000 Table 6-39 

Total $1.995  

Table 6-42: Development of Revenue Offset Rates

  Revenue Offset Rate Notes 

1 Rental Income -$1,024,900 Table 6-22 

2 Uses for Exemption Program   

3 $5/month Bill Credit  -$86,880 1,448 qualified accounts x $5 x 12 bills/yr 

4 Offsetting All Tier IA Costs -$209,714 -$1.995(Table 6-41) x 82,306 CCF (Tier IA) 

5 Remaining Rental Income -$728,306 [1] – [3] – [4] 

6 Units of Service 9,759,164 CCF Table 4-11 Tier IB only 

7 Unit Cost of Service -$0.074 [5]/[6] rounded down to $0.001 

Table 6-43 shows the revenue offset rates for each usage type.   

Table 6-43: FY 2017 Proposed Revenue Offset Rates

  Revenue Offset Rates 
($/CCF) Notes 

1 Residential   

2 Tier IA -$1.995 Table 6-41 

3 Tier IB -$0.074 Table 6-42 

4 Tier II $0.000  

5 Tier III $0.000  

6 Non Residential $0.000  
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Table 6-43: FY 2017 Proposed Revenue Offset Rates

  Revenue Offset Rates 
($/CCF) Notes 

1 Residential   
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6.2.2.1.6 Proposed Water Quantity Rates 

The various water quantity rate components from Table 6-35, Table 6-38, Table 6-40 and Table 6-43 for each 
usage type are combined for each customer class in Table 6-44.  Table 6-45 summarizes the FY 2017 proposed 
water quantity rates for all water usage types.  Current and proposed tier definitions are also shown for 
relative comparison.   

Table 6-44: Proposed Water Quantity Rate Components

 Water 
Supply Delivery Peaking Conservation Revenue 

Offset 
Proposed  
FY 2017 

 A 
(Table 6-35) 

B 
(Table 6-36) 

C 
(Table 6-38) 

D 
(Table 6-39) 

E 
(Table 6-43) F = A + B + C + D + E 

Residential       

Tier IA $1.055 $0.579 $0.361 $0.000 -$1.995 $0.000 

Tier IB $1.055 $0.579 $0.361 $0.000 -$0.074 $1.921 

Tier II $2.645 $0.579 $0.454 $0.000 $0.000 $3.678 

Tier III $2.907 $0.579 $0.651 $1.229 $0.000 $5.366 

Non-Residential $1.747 $0.579 $0.405 $0.127 $0.000 $2.858 
 

Table 6-45: FY 2017 Proposed Water Quantity Rates

 Current Tier 
Widths28 

Proposed 
Tier Widths 

Current 
FY 2017 
($ / CCF) 

Proposed 
FY 2017 
($ / CCF) 

Residential     

Tier IA 0 – 5 CCF 0 – 6 CCF $1.427 $0.000 

Tier IB 0 – 5 CCF 0 – 6 CCF $2.569 $1.921 

Tier II 6 – 15 CCF 7 – 13 CCF $2.854 $3.678 

Tier III Above 15 CCF Above 13 CCF $4.281 $5.366 

Non-Residential   $2.854 $2.858 
 

                                                             

28 Shown tier widths per dwelling unit for single family customers only, duplex and multi-family customers have different 
tier definitions 
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6.2.2.1.6 Proposed Water Quantity Rates 
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types.  Current and proposed tier 
definitions are also shown for rel-
ative comparison.  

6.2.2.2 - Recycled Water Rates
Similar to potable water quantity 
rates, RW peaking rates are calcu-
lated using the respective peaking 
factors for different RW services: 
peaking, non-peaking, interrupti-
ble and contract rates.  Equivalent 
peaking usage for RW services is 
calculated in Table 6-46.  

On February 20, 1998, the County 
of Los Angeles and LBWD exe-
cuted the First Amendment to 
Agreement WD-1604 regarding 
recycled water at Lakewood 
County Club (LCC).  The amend-
ment details the method of 
determining the price for recycled 
water to LCC, that being the rate 
the LCC posts for sale of potable 
water to third parties under LCC’s 
own water right.  The current 
contract rate for LCC is shown 

in Table 2-3 and subject to the 
Agreement WD-1604 terms, thus 
is not subject the cost of service 
analysis of this Rate Study.  

Table 6-47 illustrates the develop-
ment of delivery and peaking rates 
for RW services after adjusted 
for contract RW revenues.  
Delivery (69.9%) and peaking 
(30.1%) revenue requirements 
for non-contract RW services are 
$2.170M and $0.934M, respec-

28 Shown tier widths per dwelling unit for single family customers only, duplex and multi-family customers have different tier definitions
29 Agreement WD-1604 between LBWD and LCC 
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6.2.2.2 Recycled Water Rates 

Similar to potable water quantity rates, RW peaking rates are calculated using the respective peaking factors 
for different RW services: peaking, non-peaking, interruptible and contract rates.  Equivalent peaking usage 
for RW services is calculated in Table 6-46.   

On February 20, 1998, the County of Los Angeles and LBWD executed the First Amendment to Agreement WD-
1604 regarding recycled water at Lakewood County Club (LCC).  The amendment details the method of 
determining the price for recycled water to LCC, that being the rate the LCC posts for sale of potable water to 
third parties under LCC’s own water right.  The current contract rate for LCC is shown in Table 2-3 and subject 
to the Agreement WD-1604 terms, thus is not subject the cost of service analysis of this Rate Study.   

Table 6-46: FY 2017 Projected Recycled Water Sales and Peaking Characteristics

Recycled Water Services Projected Water Sales 
 (CCF) Peaking Factors Equivalent 

Peaking Usage 

 A 
(Table 2-3) 

B 
(Table 4-10) C = A x B 

Peaking 1,071,512 1.79 1,912,920 

Non-Peaking 414,249 1.00 414,249 

Interruptible 292,914 1.00 292,914 

Contract Rates29 175,313 N/A N/A 

Total Non-Contract Recycled 
Water Sales 1,778,675 CCF  2,620,083 

Table 6-47 illustrates the development of delivery and peaking rates for RW services after adjusted for 
contract RW revenues.  Delivery (69.9%) and peaking (30.1%) revenue requirements for non-contract RW 
services are $2.170M and $0.934M, respectively, adjusted for the projected revenues from contract sales.  The 
revenue requirements are divided by units of service from Table 6-46 to determine the average unit RW rates. 
The resulting unit RW peaking rates are then multiplied by the corresponding peaking factors (Table 6-46) to 
derive the RW peaking rates.  

                                                             

29 Agreement WD-1604 between LBWD and LCC  
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Table 6-47: FY 2017 Recycled Water Quantity Rate Revenue Requirements

 Rate Components Delivery Peaking Notes 

 A B (Table 6-23) C (Table 6-23) D 

1 Revenue Requirements $2,310,230 $994,510  

2  69.9% 30.1%  

3 Contract RW Revenues $139,836 $60,197 $1.141 x 175,313 CCF 

4 Non-Contract RW 
Revenue Requirements $2,170,395 $934,314 [1]-[3] 

5 Units of Service 1,778,675 CCF 2,620,083 CCF Table 6-46 

7 Unit RW Rates $1.221 / CCF $0.357 / CCF [4]/[5] rounded up to $0.001 

8 Peaking $1.221  $0.638 Peaking = $0.360 x 1.79 

9 Non-Peaking / Interruptible $1.221 $0.357  

Table 6-48 summarizes the proposed RW quantity rates by rate components for FY 2017 by customer class.  
The resulting RW rates are approximately 55-65% of proposed non-residential potable water rates.   

Table 6-48: Proposed Recycled Water Quantity Rates

 Delivery Peaking Proposed  
FY 2017 Current Rate 

% of Non-
Residential 
Water Rate 

 A  
(Table 6-47) 

B 
(Table 6-47) C = A + B  D E = C / $2.858 

Peaking $1.221  $0.638 $1.859 $1.998 65% 

Non-Peaking $1.221 $0.357 $1.578 $1.427 55% 

Interruptible $1.221 $0.357 $1.578 $1.427 55% 
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tively, adjusted for the projected 
revenues from contract sales.  
The revenue requirements are 
divided by units of service from 
Table 6-46 to determine the aver-
age unit RW rates. The resulting 

unit RW peaking rates are then 
multiplied by the corresponding 
peaking factors (Table 6-46) to 
derive the RW peaking rates.

Table 6-48 summarizes the pro-

posed RW quantity rates by rate 
components for FY 2017 by cus-
tomer class.  The resulting RW 
rates are approximately 55-65% 
of proposed non-residential pota-
ble water rates. 
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SECTION 7

SEWER  
COST OF SERVICE 
AND RATES

On February 1988, the Department 
assumed the responsibility of the 
various functions of the City's sanitary 
sewer system, including operations 
and maintenance. The Department 
operates and maintains nearly 765 
miles of sanitary sewer lines, safely 
and expeditiously delivering over 40 
million gallons per day to Los Angeles 
County Sanitation Districts facilities 
located on the north and south sides of 
the City of Long Beach.
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This section of the Report discusses 
the allocation of O&M expenses 
and capital costs to the appropriate 
parameters consistent with indus-
try standards, the determination of 
unit costs, and calculation of costs 
by customer class.  

To allocate the cost of service 
among the different customer 
classes, the costs first need to 
be allocated to the appropriate 
sewer parameters.  The following 
sections describe the allocation of 
the operating and capital costs of 
service to the appropriate param-
eters of the sewer system.

The total cost of sewer service is 
analyzed by system function in 
order to equitably distribute costs 
of service to the various classes of 
customers.  For this analysis, the 
sewer utility costs of service are 
consistent with the guidelines for 
allocating costs detailed in the 
Water Environment Federation 
(WEF) Manual of Practice No. 27, 
Financing and Charges for Waste-
water Systems, 2004.

Steps for COS analysis for sewer 
collection services:

>> Step 1: Determine revenue 
requirements

>> Step 2: Functionalize oper-
ating and capital costs and 
allocate functionalized costs 
to cost causation categories

>> Step 3: Allocate costs to 
customer classes and rate com-
ponents

7.1 - SEWER COST OF 
SERVICE ANALYSIS
7.1.1 - STEP 1 – DETERMINE 
REVENUE REQUIREMENTS
In this Study, sewer rates are cal-
culated for FY 2017 (known as the 

Test Year) by using the LBWD’s FY 
2017 budget. Test Year revenue 
requirements are used in the cost 
allocation process.  According 
to Government Code 54999.7(c), 
LBWD should review the cost 
of service analysis at least once 
every five to ten years to ensure 
that the rates are consistent with 
the costs of providing service. 

The revenue requirement deter-
mination is based upon the 
premise that the utility must 
generate annual revenues to 
meet O&M expenses, any debt 
service needs, reserve funding 
to achieve target levels, and cap-
ital investment needs. Revenues 
from sources other than sewer 
rates and charges (e.g. revenues 
from miscellaneous services) are 
deducted from the rate revenue 
requirement.  FY 2017 revenues 
from rates to be recovered from 
the LBWD’s sewer customers are 
calculated in Table 7-1.  The Sewer 
Fund currently has no debt but 
the Department is in the process 
of refinancing $11M line of credit 
(LOC) into long-term debt.  LBWD 
staff provided RFC with the esti-
mated debt payment schedule 
for the refinance to be used for 
the Study.  The estimated debt 
payment for the refinanced debt 
in FY 2017 is equal to $637.5K.  
Capital replacement projects 
estimated / budgeted by LBWD 
total $3.794M, of which $1.229M 
is estimated to be funded from 
capital reserves for FY 2017. Total 
revenue requirements including 
O&M expenses, debt service and 
capital project expenditures are 
$19.1M. Other revenues include 
interest income, service connec-
tion, other operating revenues 
and other miscellaneous non-op-

erating revenues.  These non-rate 
revenues are equal to $486.5K.  
Total revenue requirements 
from rates in FY 2017 are $18.6M 
as shown in Table 7-1, the same 
as revenues from current rates 
shown in Table 2-5. 

7.1.2 - STEP 2 – 
FUNCTIONALIZE COSTS AND 
ALLOCATE FUNCTIONALIZED 
COSTS TO COST CAUSATION 
CATEGORIES
To derive the cost to serve each 
customer class, the costs first 
need to be functionalized. This 
step involves the arrangement of 
overall costs into various func-
tions.  The sewer collection utility 
costs are categorized into the fol-
lowing functions:

>> Pumping costs associated with 
pumping sewer to the treat-
ment facilities

>> Collection costs represent-
ing the costs to operate and 
maintain the sewer collection 
systems, including all the 
sewer lines

>> General & administrative costs 
representing all other costs 
that do not serve a specific 
function

>> Billing and customer service 
costs including meter reading, 
billing and collection costs 
associated with preparing a 
water customer bill and pro-
cessing funds received from 
water users. Customer service 
costs include costs associated 
with administering customer 
accounts such as processing 
complaints, responding to cus-
tomer inquiries, performing 
rereads, etc. 

>> Sewer services costs associ-
ated with providing reliable 
sewer service
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estimated / budgeted by LBWD total $3.794M, of which $1.229M is estimated to be funded from capital 
reserves for FY 2017. Total revenue requirements including O&M expenses, debt service and capital project 
expenditures are $19.1M. Other revenues include interest income, service connection, other operating 
revenues and other miscellaneous non-operating revenues.  These non-rate revenues are equal to $486.5K.  
Total revenue requirements from rates in FY 2017 are $18.6M as shown in Table 7-1, the same as revenues 
from current rates shown in Table 2-5.  

Table 7-1: Revenue Requirement from Sewer Rates for FY 2017

  FY 2017 Notes 

1 REVENUE REQUIREMENTS  

2 O&M Expenses $15,897,097 From Fund 311 Operating Budget provided 
by LBWD staff 

3 Debt Service $637,500 
Sewer debt service estimates for the 
refinance of $11M Line of Credit  

4 Capital replacement projects $3,794,000 From Sewer Fund Project Cost Estimated 
provided by LBWD staff for FY 2017  

5 Reserve Funding -$1,228,983 
Amount of reserve used to fund capital 
replacement projects for FY 2017 

6 SUBTOTAL REVENUE REQUIREMENTS $19,099,614 Sum rows 2 to row 5 

7   

8 Less Other Revenues  

9 Other Operating Revenues $4,350 From Fund 311 Operating Budget provided 
by LBWD staff 

10 Non-Operating Revenues  

11 Interest $40,722 
From Fund 311 Operating Budget provided 
by LBWD staff 

12 Service Connection $350,000 
From Fund 311 Operating Budget provided 
by LBWD staff 

13 Other Reimbursement $5,000 
From Fund 311 Operating Budget provided 
by LBWD staff 

14 Other Non-Operating Revenues $86,400 
From Fund 311 Operating Budget provided 
by LBWD staff 

15 SUBTOTAL NON-OPERATING REVENUES $486,472 Sum rows 9 to row 14 

16   

17 NET REVENUE REQUIREMENTS FROM RATES $18,613,142 Row [6] – Row [15] 

 

The functionalization of costs 
allows for better allocation of 
the functionalized costs to the 
cost causat ion components, 
which include:

>> Flow
>> Billing & customer service
>> Meters & services
>> General and administrative

Collection system costs and pump-
ing costs are allocated entirely to 
flow since the collection system 

is designed to handle sewer flow.  
Table 7-2 shows the different 
allocations to the cost causation 
categories of each function.  

Working closely with LBWD staff, 
RFC reviewed and functionalized 
LBWD’s O&M expenses and asset 
list for its sewer system. Using the 
allocation factors from Table 7-2 
for the operating budget for the 
Sewer Fund (Fund 311, provided 
by LBWD staff), Table 7-3 sum-

marizes the allocation of FY 2017 
O&M expenses to cost categories 
and allocation percentage for 
operating related costs. 

Table 7-4 shows the fixed asset 
values of the Sewer Fund using 
replacement costs by sewer asset 
type as of September 30, 2015.  To 
reduce rate variability from year 
to year, allocation of fixed assets 
to cost causations is used for the 
approximation of long-term cost 
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7.1.2 Step 2 – Functionalize Costs and Allocate Functionalized Costs to 
Cost Causation Categories

To derive the cost to serve each customer class, the costs first need to be functionalized. This step involves the 
arrangement of overall costs into various functions.  The sewer collection utility costs are categorized into the 
following functions: 

» Pumping costs associated with pumping sewer to the treatment facilities 
» Collection costs representing the costs to operate and maintain the sewer collection systems, including 

all the sewer lines 
» General & administrative costs representing all other costs that do not serve a specific function 
» Billing and customer service costs including meter reading, billing and collection costs associated with 

preparing a water customer bill and processing funds received from water users. Customer service 
costs include costs associated with administering customer accounts such as processing complaints, 
responding to customer inquiries, performing rereads, etc.  

» Sewer services costs associated with providing reliable sewer service 

The functionalization of costs allows for better allocation of the functionalized costs to the cost causation 
components, which include: 

» Flow 
» Billing & customer service 
» Meters & services 
» General and administrative 

Collection system costs and pumping costs are allocated entirely to flow since the collection system is designed 
to handle sewer flow.  Table 7-2 shows the different allocations to the cost causation categories of each 
function.   

Table 7-2: Allocations of Functionalized Sewer Costs to Cost Causation Categories

Functions Flow 
Billing & 

Customer 
Service 

Meters & 
Services G&A 

Pumping 100.0%    

Collection 100.0%    

General & Administrative (G&A)    100.0% 

Billing  100.0%   

Customer Service  100.0%   

Sewer Services   100.0%  
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Table 7-3: Results of Sewer Operating Expenses Allocation (Excluding Debt Service)

O&M Expenses Functions FY 2017 Flow Billing & 
CS 

Meters & 
Services General 

Finance G&A (Sewer) 

Billing & 
Collection Div 
Charge 

Billing $377,595 $0 $377,595 $0 $0 

Call Center Srv 
Charge  

Customer 
Service $1,612,525 $0 $1,612,525 $0 $0 

Other Finance 
G&A (Sewer)  G&A $7,065,296 $0 $0 $0 $7,065,296 

 

Sewer Collection Collection $1,389,173 $1,389,173 $0 $0 $0 

Sewer Line/Main 
Breaks 

Sewer 
Services $1,572,200 $0 $0 $1,572,200 $0 

Sewer Ops Admin Sewer 
Services $3,447,663 $0 $0 $3,447,663 $0 

Sewer Pump 
Stations       

Power Pumping $102,146 $102,146 $0 $0 $0 

Other Sewer 
Pump Stations Pumping $380,500 $380,500 $0 $0 $0 

Less Capitalized 
Interest 

Sewer 
Capital -$50,000 -$49,059 -$20 $0 -$921 

Total Sewer O&M 
Expenses  $15,897,097 $1,822,760 $1,990,100 $5,019,863 $7,064,375 

   11.5% 12.5% 31.6% 44.4% 

Table 7-4 shows the fixed asset values of the Sewer Fund using replacement costs by sewer asset type as of 
September 30, 2015.  To reduce rate variability from year to year, allocation of fixed assets to cost causations 
is used for the approximation of long-term cost of capital to be used for allocating capital related costs of the 
revenue requirements.  Replacements costs, obtained by inflating original costs to current dollars using the 
Engineering News Record – Construction Cost Index (ENR CCI) of Los Angeles, consider changes in the value 
of money over time, and thus provide more consistent allocation of costs.   
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of capital to be used for allocating 
capital related costs of the reve-
nue requirements.  Replacements 
costs, obtained by inflating origi-
nal costs to current dollars using 
the Engineering News Record 
– Construction Cost Index (ENR 
CCI) of Los Angeles, consider 
changes in the value of money 
over time, and thus provide more 
consistent allocation of costs. 

Net revenues from rates are 
allocated to cost causation cate-
gories and summarized in Table 

7-5.  Debt service, capital replace-
ment projects, reserve funding 
are considered capital costs, and 
thus corresponding costs are 
allocated using the allocation 
factors shown in Table 7-4.  The 
O&M expenses allocation is from 
Table 7-3.  All other revenues are 
allocated to general and adminis-
trative categories.

7.1.3 - STEP 3 – COST 
ALLOCATIONS TO RATE 
COMPONENTS
Table 7-6 summarizes the $18.6M 

sewer revenue requirements for 
FY 2017 by cost causation catego-
ries and its allocation to different 
rate components of the sewer 
rates.  Sewer rates consist of fixed 
and variable rate components 
to help achieve revenue stabil-
ity. Sewer daily service charges 
should recover 100% of billing 
and customer service costs and 
meters and services costs along 
with a portion of the general & 
administrative costs.  The remain-
ing costs should be recovered in 
sewer volumetric rates. 
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Table 7-4: Results of Sewer Capital Cost Allocation

Descriptions Functions Replacement 
Costs30 Flow 

Billing & 
Customer 

Service 

Meters 
& 

Services 
G&A 

Major Class D5 -- 
WATER DEPT 
DISTRIBUTION 
SYSTEMS 

Collection $12,312 $12,312    

Major Class B5 -- 
WATER DEPT 
BUILDING & 
FACILITIES 

Collection $317,663,887 $317,663,887    

Major Class E5 -- 
OFFICE EQUIPMENT, 
FURNITURE & 
FIXTURES 

Customer 
Service $131,201  $131,201   

Major Class M5 -- 
WATER DEPT 
MACHINERY, 
EQUIPMENT 

Pumping $536,725 $536,725    

Major Class V5 -- 
WATER DEPT 
GENERAL PLANT 
EQUIPMENT 

G&A $5,974,313    $5,974,313 

Total $324,318,438 $318,212,924 $131,201 $0 $5,974,313 

Sewer Capital Cost 
Allocation %  98.12% 0.04% 0.00% 1.84% 

Net revenues from rates are allocated to cost causation categories and summarized in Table 7-5.  Debt service, 
capital replacement projects, reserve funding are considered capital costs, and thus corresponding costs are 
allocated using the allocation factors shown in Table 7-4.  The O&M expenses allocation is from Table 7-3.  All 
other revenues are allocated to general and administrative categories.  

 

                                                             

30 Escalated from Original Costs as of September 30, 2015 to 2015 dollars using Engineering News Resources 
Construction Cost Indices (ENR CCI) of Los Angeles 

30 Escalated from Original Costs as of September 30, 2015 to 2015 dollars using Engineering News Resources Construction Cost Indices (ENR 
CCI) of Los Angeles
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Table 7-5: Allocations of Revenue Requirements to Cost Causation Categories

 FY 2017 
(Table 7-1) Flow 

Billing & 
Customer 

Service 

Meters & 
Services G&A 

REVENUE REQUIREMENTS 

O&M Expenses (from Table 7-3) $15,897,097 $1,822,760 $1,990,100 $5,019,863 $7,064,375 

Debt Service31 $637,500 $625,499 $258 $0 $11,743 

Capital Replacement Projects32 $3,794,000 $3,722,575 $1,535 $0 $69,890 

Reserve Funding33 -$1,228,983 -$1,205,847 -$497 $0 -$22,639 

SUBTOTAL REVENUE 
REQUIREMENTS $19,099,614 $4,964,987 $1,991,395 $5,019,863 $7,123,369 

Less Other Revenues 

Other Operating Revenues $4,350 $0 $0 $0 $4,350 

Non-Operating Revenues 

Interest $40,722 $0 $0 $0 $40,722 

Service Connection $350,000 $0 $0 $0 $350,000 

Other Reimbursement $5,000 $0 $0 $0 $5,000 

Other Non-Operating Revenues $86,400 $0 $0 $0 $86,400 

SUBTOTAL NON-OPERATING 
REVENUES $486,472 $0 $0 $0 $486,472 

NET REVENUE REQUIREMENTS 
FROM SEWER RATES $18,613,142 $4,964,987 $1,991,395 $5,019,863 $6,636,897 

 

 

7.1.3 Step 3 – Cost Allocations to Rate Components
Table 7-6 summarizes the $18.6M sewer revenue requirements for FY 2017 by cost causation categories and 
its allocation to different rate components of the sewer rates.  Sewer rates consist of fixed and variable rate 
components to help achieve revenue stability. Sewer daily service charges should recover 100% of billing and 

                                                             

31 Using Sewer Capital Allocation Factors in Table 7-4 
32 Using Sewer Capital Allocation Factors in Table 7-4 
33 Using Sewer Capital Allocation Factors in Table 7-4 
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31 Using Sewer Capital Allocation Factors in Table 7-4 
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33 Using Sewer Capital Allocation Factors in Table 7-4 

31 Using Sewer Capital Allocation Factors in Table 7-4
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customer service costs and meters and services costs along with a portion of the general & administrative 
costs.  The remaining costs should be recovered in sewer volumetric rates.  

Table 7-6: Cost Allocation to Sewer Rate Components

Cost Categories FY 2017 

Sewer Service Charges Sewer Volumetric Rates 

Billing & 
Customer 

Service 

Sewer 
Services Flow Based G&A 

Services 

Flow $4,964,987   $4,964,987  

Billing & Customer 
Service $1,991,395 $1,991,395    

Meters & Services $5,019,863  $5,019,863   

General & Administrative 
(G&A) Costs $6,636,897  $4,786,718  $1,850,179 

Total Cost of Service $18,613,142 $1,991,395 $9,806,581 $4,964,987 $1,850,179 
 

7.2 DEVELOPMENT OF PROPOSED SEWER RATES
7.2.1 Proposed Sewer Service Charges
There are two components that comprise the daily service charges: billing & customer service and meters & 
services.  This charge recognizes the fact that even when a customer does not discharge any sewage, LBWD 
incurs fixed costs due to the maintenance of the sewer systems, the ability or readiness to serve each 
connection, and/or the billing services provided to each connection. 

Table 7-7 summarizes the projected number of sewer accounts in FY 2017 and illustrates the calculations for 
equivalent units of service for each fixed service charge component.  LBWD bills its customers on a monthly 
basis, thus 84,926 accounts are equivalent to 1,019,112 monthly bills.  The billing and customer service 
component recovers costs associated with meter reading, customer billing and collection, and customer 
service costs. These costs are the same for all meter sizes as it costs the same to provide billing and customer 
services to a small meter as it does for a larger meter.   

The services component collects sewer service capacity related costs. Capacity related costs can be allocated 
to and collected through the daily service charge by meter size. This reflects the fact that larger meters have 
the potential to demand more capacity compared to smaller meters. The potential capacity demanded is 
proportional to the potential flow through each meter size as established by the daily winter average as proxy 
to estimate indoor usage and return to sewage. The daily winter average is the average usage in winter (Dec 
2014 to March 2015) for each meter size.  The ratios depict the potential flow through each meter size 
compared to the flow through a ¾” meter, which is the base meter size for this Study (Table 7-7 column C). 
For example, the flow through a 2” meter is approximately 8.75 times that of a ¾” meter.  Currently, there are 
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customer service costs and meters and services costs along with a portion of the general & administrative 
costs.  The remaining costs should be recovered in sewer volumetric rates.  

Table 7-6: Cost Allocation to Sewer Rate Components

Cost Categories FY 2017 

Sewer Service Charges Sewer Volumetric Rates 

Billing & 
Customer 

Service 

Sewer 
Services Flow Based G&A 

Services 

Flow $4,964,987   $4,964,987  

Billing & Customer 
Service $1,991,395 $1,991,395    

Meters & Services $5,019,863  $5,019,863   

General & Administrative 
(G&A) Costs $6,636,897  $4,786,718  $1,850,179 

Total Cost of Service $18,613,142 $1,991,395 $9,806,581 $4,964,987 $1,850,179 
 

7.2 DEVELOPMENT OF PROPOSED SEWER RATES
7.2.1 Proposed Sewer Service Charges
There are two components that comprise the daily service charges: billing & customer service and meters & 
services.  This charge recognizes the fact that even when a customer does not discharge any sewage, LBWD 
incurs fixed costs due to the maintenance of the sewer systems, the ability or readiness to serve each 
connection, and/or the billing services provided to each connection. 

Table 7-7 summarizes the projected number of sewer accounts in FY 2017 and illustrates the calculations for 
equivalent units of service for each fixed service charge component.  LBWD bills its customers on a monthly 
basis, thus 84,926 accounts are equivalent to 1,019,112 monthly bills.  The billing and customer service 
component recovers costs associated with meter reading, customer billing and collection, and customer 
service costs. These costs are the same for all meter sizes as it costs the same to provide billing and customer 
services to a small meter as it does for a larger meter.   

The services component collects sewer service capacity related costs. Capacity related costs can be allocated 
to and collected through the daily service charge by meter size. This reflects the fact that larger meters have 
the potential to demand more capacity compared to smaller meters. The potential capacity demanded is 
proportional to the potential flow through each meter size as established by the daily winter average as proxy 
to estimate indoor usage and return to sewage. The daily winter average is the average usage in winter (Dec 
2014 to March 2015) for each meter size.  The ratios depict the potential flow through each meter size 
compared to the flow through a ¾” meter, which is the base meter size for this Study (Table 7-7 column C). 
For example, the flow through a 2” meter is approximately 8.75 times that of a ¾” meter.  Currently, there are 
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very few accounts with meter size greater than 8”.  Thus, the daily winter average is extrapolated using AWWA 
ratios and ¾” daily winter average usage.  

Table 7-7: Sewer Equivalent Meter Units (EMUs)

 FY 2017 
# of Accounts 

Daily Winter 
Average 

(CCF/day) 

Winter Usage 
Ratios 

Equiv Meter 
Units (EMUs) 

# of Bills per 
Year 

 A (Table 2-5) B C = B / 0.3 D = A x C x 12 E = A x 12 bills 

5/8" x 3/4" 67,442 0.303 1.00 809,304 809,304 

1" 10,735 0.502 1.66 213,377 128,820 

1 1/2" 3,935 1.492 4.92 232,532 47,220 

2" 2,127 2.651 8.75 223,328 25,524 

3" 395 6.321 20.86 98,899 4,740 

4" 148 9.194 30.35 53,898 1,776 

6" 84 25.803 85.17 85,853 1,008 

8" 48 27.360 90.31 52,019 576 

10" 8 42.413 140.00 13,440 96 

12" 4 53.521 176.67 8,480 48 

16" 0 78.767 260.00 0 0 

Total 84,926   1,791,131 1,019,112 

Table 7-8 illustrates the development of unit service charges (line 4 for monthly and line 5 for daily) for each 
charge component by dividing the revenue requirements (from Table 7-6) to the number of equivalent 
bills/meters per year (from Table 7-7).   

7.2 - DEVELOPMENT  
OF PROPOSED  
SEWER RATES
7.2.1 - PROPOSED SEWER 
SERVICE CHARGES
There are t wo components 
that comprise the daily service 
charges: billing & customer ser-
vice and meters & services.  This 
charge recognizes the fact that 
even when a customer does not 
discharge any sewage, LBWD 
incurs fixed costs due to the main-
tenance of the sewer systems, the 
ability or readiness to serve each 
connection, and/or the billing ser-
vices provided to each connection.

Table 7-7 summarizes the pro-
jected number of sewer accounts 
in FY 2017 and illustrates the 
calculations for equivalent units 
of service for each fixed service 

charge component.  LBWD bills its 
customers on a monthly basis, thus 
84,926 accounts are equivalent 
to 1,019,112 monthly bills.  The 
billing and customer service com-
ponent recovers costs associated 
with meter reading, customer bill-
ing and collection, and customer 
service costs. These costs are the 
same for all meter sizes as it costs 
the same to provide billing and 
customer services to a small meter 
as it does for a larger meter.  

The services component collects 
sewer service capacity related 
costs. Capacity related costs can 
be allocated to and collected 
through the daily service charge 
by meter size. This reflects the 
fact that larger meters have 
the potential to demand more 
capacity compared to smaller 

meters. The potential capacity 
demanded is proportional to 
the potential flow through each 
meter size as established by the 
daily winter average as proxy to 
estimate indoor usage and return 
to sewage. The daily winter aver-
age is the average usage in winter 
(Dec 2014 to March 2015) for 
each meter size.  The ratios depict 
the potential flow through each 
meter size compared to the flow 
through a ¾” meter, which is the 
base meter size for this Study 
(Table 7-7 column C). For exam-
ple, the flow through a 2” meter is 
approximately 8.75 times that of 
a ¾” meter.  Currently, there are 
very few accounts with meter size 
greater than 8”.  Thus, the daily 
winter average is extrapolated 
using AWWA ratios and ¾” daily 
winter average usage. 
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Table 7-8: Proposed Sewer Daily Unit Service Charge

   Billing & Customer 
Service Sewer Services Notes 

  A B  

1 Revenue Requirements $1,991,395 $9,806,581 Table 7-6 

2 Units of Service 1,019,112             1,791,131  Table 7-7 

3  monthly bills / year monthly EMUs / year  

4 Unit Cost of Service $1.955 $5.476 [1] / [2] rounded up to 
$0.001 

5 Daily Unit Cost of Service $0.0650 $0.1810 [4] x 12 bills / 365 days, 
rounded up to $0.001 

The monthly fixed service charges for sewer services for FY 2017 are shown in Table 7-9 along with daily 
service charges and comparison with current daily service charges (columns E & F). The sewer services 
component for all larger meters with a meter ratio larger than 1 is scaled up using the Winter Usage Ratio 
shown in the “Winter Usage Ratio” column A of Table 7-9. For example, the 2” meter has a meter ratio of 8.75 
and therefore has a sewer services component of $1.584 per month ($0.181 x 8.75, rounded up to the nearest 
$0.001).  The proposed daily sewer service charge for 5/8”x3/4” meters is $0.246, a 12.5% decrease from 
current charge at $0.281.   

Table 7-8 illustrates the devel-
opment of unit service charges 
(line 4 for monthly and line 5 for 
daily) for each charge component 
by dividing the revenue require-
ments (from Table 7-6) to the 
number of equivalent bills/meters 
per year (from Table 7-7). 

The monthly fixed service charges 
for sewer services for FY 2017 
are shown in Table 7-9 along with 
daily service charges and compar-
ison with current daily service 
charges (columns E & F). The 
sewer services component for all 
larger meters with a meter ratio 
larger than 1 is scaled up using 
the Winter Usage Ratio shown in 
the “Winter Usage Ratio” column 
A of Table 7-9. For example, the 
2” meter has a meter ratio of 
8.75 and therefore has a sewer 
services component of $1.584 per 
month ($0.181 x 8.75, rounded up 
to the nearest $0.001).  The pro-
posed daily sewer service charge 
for 5/8”x3/4” meters is $0.246, 
a 12.5% decrease from current 
charge at $0.281. 

7.2.2 - PROPOSED 
VOLUMETRIC SEWER RATES
Volumetric sewer rates include 
flow based and G&A services com-
ponents.  Table 7-10 illustrates the 
development of unit volumetric 
rate (line 4) for each rate com-
ponent by dividing the revenue 
requirements (from Table 7-6) to 
the projected billed sewer flows 
(from Table 2-6).  

The sewer volumetric rates for FY 
2017 is $0.390/CCF of billed sewer 
flows (Table 7-11).  It is the same as 
the current unit sewer volumetric 
rate.  The average sewer volume 
for residential customers (single 
family, duplex and multi-family) 
are computed based on the aver-
age of actual potable water use 
during the winter billing periods 
(December to March).  The winter 
billing periods used is determined 
by the meter reading schedule for 
the account. The actual winter 
usage is divided by the number of 
winter days to obtain an average 
volume. The average volume will 
be the cap volume of actual water 
use returning to sewer system on 
which the volumetric sewer rate 

is charged for the next twelve-
month period beginning with 
May’s billing periods.  Each year, 
the average volume is recalculated 
for the following twelve-month 
period.  For residential customers 
with no previous history of use 
during the winter billing periods, 
the average volume for the cus-
tomer’s meter size will be used.  
For sewer customers who do not 
receive water services from the 
LBWD, the volumetric sewer rate 
is based on the average volume for 
the customer’s water service size.

Volumetric sewer 
rates include flow 
based and G&A 
services components. 
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Table 7-9: Proposed Sewer Daily Service Charges

 Winter 
Usage Ratios 

Billing & 
Customer 
Services 

Sewer Services Proposed Current % Change 

 A 
(Table 7-7, C) 

B 
(Table 7-8, A5) 

C 
A x (Table 7-8, B5) D = B + C E F = D / E – 1 

5/8" x 3/4" 1.00 $0.065 $0.181 $0.246 $0.281 -12.5% 

1" 1.66 $0.065 $0.300 $0.365 $0.445 -18.0% 

1 1/2" 4.92 $0.065 $0.892 $0.957 $0.811 18.0% 

2" 8.75 $0.065 $1.584 $1.649 $1.177 40.1% 

3" 20.86 $0.065 $3.777 $3.842 $2.435 57.8% 

4" 30.35 $0.065 $5.493 $5.558 $3.856 44.1% 

6" 85.17 $0.065 $15.417 $15.482 $7.104 117.9% 

8" 90.31 $0.065 $16.347 $16.412 $11.159 47.1% 

10" 140.00 $0.065 $25.340 $25.405 $18.255 39.2% 

12" 176.67 $0.065 $31.977 $32.042 $22.315 43.6% 

16" 260.00 $0.065 $47.060 $47.125 $36.514 29.1% 
  

7.2.2 Proposed Volumetric Sewer Rates

Volumetric sewer rates include flow based and G&A services components.  Table 7-10 illustrates the 
development of unit volumetric rate (line 4) for each rate component by dividing the revenue requirements 
(from Table 7-6) to the projected billed sewer flows (from Table 2-6).   

Table 7-10: Proposed Sewer Unit Volumetric Rate

   Flow Based G&A Services Notes 

  A B  

1 Revenue Requirements $4,964,987 $1,850,179 Table 7-6 

2 Units of Service 17,474,785 17,474,785 Table 2-6 

3  CCF / Yr CCF / Yr  

4 Unit Cost of Service $0.284 / CCF $0.106 / CCF [1] / [2] rounded to $0.001 
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Billing & 
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Sewer Services Proposed Current % Change 

 A 
(Table 7-7, C) 

B 
(Table 7-8, A5) 

C 
A x (Table 7-8, B5) D = B + C E F = D / E – 1 

5/8" x 3/4" 1.00 $0.065 $0.181 $0.246 $0.281 -12.5% 

1" 1.66 $0.065 $0.300 $0.365 $0.445 -18.0% 

1 1/2" 4.92 $0.065 $0.892 $0.957 $0.811 18.0% 

2" 8.75 $0.065 $1.584 $1.649 $1.177 40.1% 

3" 20.86 $0.065 $3.777 $3.842 $2.435 57.8% 

4" 30.35 $0.065 $5.493 $5.558 $3.856 44.1% 

6" 85.17 $0.065 $15.417 $15.482 $7.104 117.9% 

8" 90.31 $0.065 $16.347 $16.412 $11.159 47.1% 

10" 140.00 $0.065 $25.340 $25.405 $18.255 39.2% 

12" 176.67 $0.065 $31.977 $32.042 $22.315 43.6% 

16" 260.00 $0.065 $47.060 $47.125 $36.514 29.1% 
  

7.2.2 Proposed Volumetric Sewer Rates

Volumetric sewer rates include flow based and G&A services components.  Table 7-10 illustrates the 
development of unit volumetric rate (line 4) for each rate component by dividing the revenue requirements 
(from Table 7-6) to the projected billed sewer flows (from Table 2-6).   

Table 7-10: Proposed Sewer Unit Volumetric Rate

   Flow Based G&A Services Notes 

  A B  

1 Revenue Requirements $4,964,987 $1,850,179 Table 7-6 

2 Units of Service 17,474,785 17,474,785 Table 2-6 

3  CCF / Yr CCF / Yr  

4 Unit Cost of Service $0.284 / CCF $0.106 / CCF [1] / [2] rounded to $0.001 
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Table 7-8: Proposed Sewer Daily Unit Service Charge

   Billing & Customer 
Service Sewer Services Notes 

  A B  

1 Revenue Requirements $1,991,395 $9,806,581 Table 7-6 

2 Units of Service 1,019,112             1,791,131  Table 7-7 

3  monthly bills / year monthly EMUs / year  

4 Unit Cost of Service $1.955 $5.476 [1] / [2] rounded up to 
$0.001 

5 Daily Unit Cost of Service $0.0650 $0.1810 [4] x 12 bills / 365 days, 
rounded up to $0.001 

The monthly fixed service charges for sewer services for FY 2017 are shown in Table 7-9 along with daily 
service charges and comparison with current daily service charges (columns E & F). The sewer services 
component for all larger meters with a meter ratio larger than 1 is scaled up using the Winter Usage Ratio 
shown in the “Winter Usage Ratio” column A of Table 7-9. For example, the 2” meter has a meter ratio of 8.75 
and therefore has a sewer services component of $1.584 per month ($0.181 x 8.75, rounded up to the nearest 
$0.001).  The proposed daily sewer service charge for 5/8”x3/4” meters is $0.246, a 12.5% decrease from 
current charge at $0.281.   
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The sewer volumetric rates for FY 2017 is $0.390/CCF of billed sewer flows (Table 7-11).  It is the same as the 
current unit sewer volumetric rate.  The average sewer volume for residential customers (single family, duplex 
and multi-family) are computed based on the average of actual potable water use during the winter billing 
periods (December to March).  The winter billing periods used is determined by the meter reading schedule 
for the account. The actual winter usage is divided by the number of winter days to obtain an average volume. 
The average volume will be the cap volume of actual water use returning to sewer system on which the 
volumetric sewer rate is charged for the next twelve-month period beginning with May’s billing periods.  Each 
year, the average volume is recalculated for the following twelve-month period.  For residential customers 
with no previous history of use during the winter billing periods, the average volume for the customer’s meter 
size will be used.  For sewer customers who do not receive water services from the LBWD, the volumetric 
sewer rate is based on the average volume for the customer’s water service size. 

Table 7-11: Proposed Sewer Volumetric Rates

 Proposed FY 2017 Rates 
($ / CCF) 

Flow Based (1) $0.284 

G&A Services (2) $0.106 

Sewer Volumetric Rates (1) +(2) $0.390 / CCF 
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Before implementing any rate 
structure recommendations, it is 
important to understand how the 
proposed rate structure would 
impact the LBWD’s customers. 
Customer impact analysis is 
a powerful tool which can be 
used to assist elected officials in 
making informed decisions.  RFC 
conducted a series of customer 
impact analyses for all of LBWD’s 
water, RW and sewer customers.  
The results of the analyses are 
included and discussed in the 
subsequent subsections. 

8.1 - WATER CUSTOMER 
IMPACT ANALYSIS
Table 8-1 illustrates the water 
customer impacts by customer 

class if the proposed FY 2017 
water rates are adopted.  The 
analysis utilizes the projected 
usage by tiers by customer class, 
the projected number of accounts 
by meter size by customer class 
and the current and proposed 
rates for FY 2017.  As a whole 
customer class, residential cus-
tomers will pay slightly less under 
the proposed rates, resulting in a 
reduction of 0.33%.  Private fire-
lines will see the most reduction 
under proposed rates.  RW cus-
tomers will pay slightly more than 
current rates, with an increase of 
1.81%, whereas non-residential 
will see the most increase from 
the current rates, resulting in a 
4.78% increase.

Figure 8-1 summarizes the cus-
tomer impact for residential 
water customers, including single 
family, duplex and multi-family 
customers.  RFC utilized the FY 
2015 consumption database 
provided for the Study for resi-
dential customers to calculate the 
monthly water bills under the cur-
rent rates and under the proposed 
rates to calculate the monthly bill 
impacts for each and every res-
idential customer.  The results 
are summarized by residential 
customer class.  Under the pro-
posed tier definitions, duplex and 
multi-family customers will have 
a larger Tier I allotment than the 
current tier structure.  As a result, 
most duplex and multi-family 
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8. CUSTOMER IMPACT ANALYSIS
Before implementing any rate structure recommendations, it is important to understand how the proposed 
rate structure would impact the LBWD’s customers. Customer impact analysis is a powerful tool which can be 
used to assist elected officials in making informed decisions.  RFC conducted a series of customer impact 
analyses for all of LBWD’s water, RW and sewer customers.  The results of the analyses are included and 
discussed in the subsequent subsections.  

8.1 WATER CUSTOMER IMPACT ANALYSIS
Table 8-1illustrates the water customer impacts by customer class if the proposed FY 2017 water rates are 
adopted.  The analysis utilizes the projected usage by tiers by customer class, the projected number of accounts 
by meter size by customer class and the current and proposed rates for FY 2017.  As a whole customer class, 
residential customers will pay slightly less under the proposed rates, resulting in a reduction of 0.33%.  Private 
firelines will see the most reduction under proposed rates.  RW customers will pay slightly more than current 
rates, with an increase of 1.81%, whereas non-residential will see the most increase from the current rates, 
resulting in a 4.78% increase. 

Table 8-1: Water Customer Impact Analysis

Customer Classes Projected FY 2017 Revenues 
under Current Rates 

Projected FY 2017 Revenues 
under Proposed Rates34 % Impact 

Residential $60.41M $60.21M -0.33% 

Non-Residential $24.82M $26.01M 4.78% 

Private Fireline $1.86M $1.61M -13.73% 

Recycled Water $3.60M $3.66M 1.81% 

Total Water Revenues 
from Rates $90.70M $91.49M  

Figure 8-1 summarizes the customer impact for residential water customers, including single family, duplex 
and multi-family customers.  RFC utilized the FY 2015 consumption database provided for the Study for 
residential customers to calculate the monthly water bills under the current rates and under the proposed 
rates to calculate the monthly bill impacts for each and every residential customer.  The results are 
summarized by residential customer class.  Under the proposed tier definitions, duplex and multi-family 
customers will have a larger Tier I allotment than the current tier structure.  As a result, most duplex and multi-
family customers will see a reduction in their bills.  30% of duplex customers and 75% of multi-family 
customers will see more than a $5 decrease in their monthly bills, and 47% of duplex customers and 18% of 

                                                             

34 Proposed rates are rounded, thus projected revenues under proposed rates slightly deviate from actual revenue 
requirements.  In addition, the water supply rates are based on potential water demand to hedge LBWD from selling 
expensive water at loss.  

34 Proposed rates are rounded, thus projected revenues under proposed rates slightly deviate from actual revenue requirements.  In addition, the 
water supply rates are based on potential water demand to hedge LBWD from selling expensive water at loss. 

CUSTOMER 
IMPACT ANALYSIS

R AF TELIS F INANCIAL CONSULTANTS, INC .\     72     \



 
94 | Long Beach Water Department
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Figure 8-1 summarizes the customer impact for residential water customers, including single family, duplex 
and multi-family customers.  RFC utilized the FY 2015 consumption database provided for the Study for 
residential customers to calculate the monthly water bills under the current rates and under the proposed 
rates to calculate the monthly bill impacts for each and every residential customer.  The results are 
summarized by residential customer class.  Under the proposed tier definitions, duplex and multi-family 
customers will have a larger Tier I allotment than the current tier structure.  As a result, most duplex and multi-
family customers will see a reduction in their bills.  30% of duplex customers and 75% of multi-family 
customers will see more than a $5 decrease in their monthly bills, and 47% of duplex customers and 18% of 

                                                             

34 Proposed rates are rounded, thus projected revenues under proposed rates slightly deviate from actual revenue 
requirements.  In addition, the water supply rates are based on potential water demand to hedge LBWD from selling 
expensive water at loss.  
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multi-family customers will see a small decrease (less than $5) in their monthly bills. 42% (2+40) of single 
family residential bills will see a reduction under the proposed rates, 35% will see minor increases of $5 or 
less and 13% will see moderate impacts of $10-50 increase in monthly bills. Very small numbers (less than 
1%) of single family, duplex and multifamily bills will see a monthly bill increase larger than $50.  

Figure 8-1: Residential Water Customer Bill Impact Summary

 

Figure 8-2: Sample Single Family Residential Water Bills

 

Figure 8-2 illustrates the customer impact for a typical single family residential water customer, with a 
5/8”x3/4” meter, using different levels of water in a 30-day billing period.  Customers using 6 CCF or less per 
month will see a reduction ($2.34 or 7.7%) from their current bill.  Average customers using between 10-12 
CCF will see a minor increase in their bills ($0.95 - $2.60), whereas large water users, using 20 CCF or more, 
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month will see a reduction ($2.34 or 7.7%) from their current bill.  Average customers using between 10-12 
CCF will see a minor increase in their bills ($0.95 - $2.60), whereas large water users, using 20 CCF or more, 

customers will see a reduction 
in their bills.  30% of duplex cus-
tomers and 75% of multi-family 
customers will see more than a 
$5 decrease in their monthly bills, 
and 47% of duplex customers and 
18% of multi-family customers 
will see a small decrease (less 
than $5) in their monthly bills. 
42% (2+40) of single family res-
idential bills will see a reduction 
under the proposed rates, 35% 

will see minor increases of $5 or 
less and 13% will see moderate 
impacts of $10-50 increase in 
monthly bills. Very small numbers 
(less than 1%) of single family, 
duplex and multifamily bills will 
see a monthly bill increase larger 
than $50.

Figure 8-2 illustrates the cus-
tomer impact for a typical single 
family residential water cus-

tomer, with a 5/8”x3/4” meter, 
using different levels of water in a 
30-day billing period.  Customers 
using 6 CCF or less per month will 
see a reduction ($2.34 or 7.7%) 
from their current bill.  Average 
customers using between 10-12 
CCF will see a minor increase in 
their bills ($0.95 - $2.60), whereas 
large water users, using 20 CCF or 
more, will notice more significant 
increases in their monthly bills.  
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will notice more significant increases in their monthly bills.  The proposed rates send stronger conservation 
signals to a targeted group of customers while maintaining affordability for essential use, which is reflected in 
usage of 10 CCF or less per month.  

Similarly, Figure 8-3 and Figure 8-4 show the results of the customer impact analyses for non-residential 
customers, industrial, commercial and irrigation services.  The majority of non-residential customers will see 
an increase of less than $10 per month and very small number of industrial (3%), commercial (2%) and 
irrigation (1%) customers will see increases of more than $50.   

Figure 8-3: Non-Residential Water Customer Bill Impact Summary

 

Sample bills for non-residential water customers with 2” meters at various level of water usage are calculated 
in Figure 8-4.  The main driver for the non-residential bill impacts is the increase of daily water service charges. 

The proposed rates send stronger 
conservation signals to a targeted 
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Figure 8-7: Sample Single Family Residential Sewer Bills

 

 

8.3 COMBINED WATER & SEWER CUSTOMER IMPACT ANALYSIS
Table 8-3 summarizes the projected customer impacts for combined water and sewer services under the 
proposed rates for FY 2017.  Projected revenues under proposed rates ($75.60M) from residential bills will be 
slightly less than under current rates ($75.96M). 

Table 8-3: Combined Water & Sewer Customer Impact Analysis

Customer Classes Projected FY 2017 Revenues 
under Current Rates 

Projected FY 2017 Revenues 
under Proposed Rates % Impact 

Residential $75.96M $75.60M -0.47% 

Non-Residential $27.89M $29.32M 5.12% 

Private Fire $1.86M $1.61M -13.73% 

RW $3.60M $3.66M 1.81% 

Total Water & Sewer 
Revenues from Rates $109.31M $110.19M 0.80% 

Figure 8-8 illustrates the combined customer impact for a typical single family residential customer, with 
5/8”x3/4” meter, using different levels of water in a 30-day billing period and maximum of 10 CCF of billed 
sewer volume.  Customers using 6 CCF or less per month will see a reduction ($3.39 or 8.2%) from their 
current bill.  Average customers using 10 CCF will see almost no change in their monthly bill (-$0.10), whereas 
large water users, using 20 CCF or more, will notice more significant increases in their monthly bills.  The 
proposed rates send a stronger conservation signal to a targeted group of customers while maintaining 
affordability for essential usage of 10 CCF or less per month.  
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9.4 APPENDIX 4 – FIRE FLOW REQUIREMENTS
 

 

9.5 APPENDIX 5 – WATER FINANCIAL PLAN PROFORMA
Water Financial Plan Proforma shown below is prepared in the “2016 Long Beach Rate Model 
Final.xlsm” concluded in Oct 24, 2016 using the information provided by LBWD Staff including: 

5. Budget for Fiscal Year 2017 for Revenues and Expenses for Water Fund 
6. Water Capital Replacement Projects Expenditures for FY 2016 and FY 2017 as part of the 10-

year CIP project cost estimates 
7. Current Debt Service Schedule payable by Water Fund including Series 1997 Bonds, Series 

2010 Bonds and Series 2012 Bonds 
8. Reserve Policy Approved on August 18, 2016 (Board Policy 2016-34) 
9. Beginning Water Reserve Balances as of Oct 1, 2015 (FY 2016) and Oct 1, 2016 (FY 2017) 

American Insurance Association (AIA)
Fire Protection Capacity Calculation Based on Populations 

Q=1020*SQRT(P)*(1-0.01*SQRT(P))
T=Q/1000

Q=fire protection rate (gpm)
P=populatoin (1,000's)
T=duration (hours), rounded to nearest hour

For a population of 500,000
Q= 17,708                gpm
T= 18 hours
NFF= 18,814,169        gallons
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FY 2016 FY 2017
New Rates Effective Date Oct Oct

Projected Potable Water Production (w/ loss) 52,739 AF 52,739 AF
Projected RW Sales 4,486 AF 4,486 AF

REVENUES
OPERATING REVENUES
Revenues from Current Rates $87,199,472 $90,696,459

Potable $83,738,823 $87,097,174
Daily Service Charge $22,761,353 $23,675,375
Quantitative Charge $60,977,470 $63,421,799

RW $3,460,649 $3,599,285
Daily Service Charge $239,670 $249,250
Quantitative Charge $3,220,980 $3,350,035

Revenue Adjustments $0 $0

Revenues from Rates $87,199,472 $90,696,459

Other Revenues
Other Operating Revenues $245,905 $1,094,927
Non-Operating Revenues

Interest $122,000 $75,705
Rental $1,085,993 $1,024,900
Service Connection $225,000 $305,000
Grants $0 $750,000
Other Reimbursement $5,839,150 $4,224,488
Other Non-Operating Revenues $53,740 $53,740

Subtotal Other Revenues $7,571,788 $7,528,760

TOTAL REVENUES $94,771,260 $98,225,219

O&M EXPENSES
Potable - Operating $83,418,682 $81,896,318
Salary Savings -$1,000,000 -$1,800,000
Power - Treatment $1,866,849 $1,918,074
Power - Pumping $1,840,066 $1,809,114
Water Purchases  - Customer Demand $21,475,338 $21,739,401
Water Purchases  - Seawater Barrier $2,003,497 $821,829
Water Pump Tax $9,349,912 $9,617,986
Chemical $1,879,407 $1,511,640
Other O&M Expenses $46,003,613 $46,278,274
Reclaimed - Operating $3,174,711 $3,575,118
Power $2,086,121 $2,014,511
Chemical $512,636 $435,117
Other Treatment Reclaimed Dist $427,509 $1,012,898
Other Reclaimed O&M Expenses $916,446 $912,592
Less Capitalized Interest -$768,000 -$800,000

TOTAL O&M EXPENSES $86,593,393 $85,471,436

NET REVENUES $8,177,867 $12,753,783

DEBT SERVICE $3,894,325 $3,894,775
Current Debt Service $3,894,325 $3,894,775

Series 1997 Bonds $0 $0
Series 2010 Bonds $2,990,125 $2,992,525
Series 2012 Bonds $904,200 $902,250

CAPITAL REPLACEMENT PROJECTS $13,447,000 $12,588,000

NET CASH CHANGES -$9,163,458 -$3,728,992

BEGINNING WATER FUND BALANCES $24,573,060 $17,043,347
ENDING WATER FUND BALANCES $15,409,602 $13,314,355
TARGET WATER FUND BALANCES $34,858,271 $34,839,994

Operations 25.0% of O&M $21,648,348 $21,367,859
Rate Stabil iza 5.0% of Vol. Rev $3,209,922 $3,472,135
Emergency 0.0% % Asset Values by OCLD $0 $0
Capital 100.0% 3-yr  Index CIP $10,000,000 $10,000,000
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9.6 - APPENDIX 6 – SEWER FINANCIAL PLAN PROFORMA
Sewer Financial Plan Proforma shown below is prepared in the “2016 Long Beach Rate Model Final.xlsm” 
concluded in Oct 24, 2016 using the information provided by LBWD Staff including:
1.	 Budget for Fiscal Year 2017 for Revenues and Expenses for Sewer Funds
2.	 Capital Replacement Projects Expenditures for FY 2016 and FY 2017
3.	 Estimated Debt Schedule to be issued in FY 2017 to refinance $11M Line of Credit (LOC) used for capital 

expenditures incurred
4.	 Reserve Policy Approved on August 18, 2016 (Board Policy 2016-34)
5.	 Beginning Sewer Reserve Balances as of Oct 1, 2015 (FY 2016) and Oct 1, 2016 (FY 2017)
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FY 2016 FY 2017
New Rates Effective Date Oct Oct

Projected Sewer Volumetric Sales 40,117 AF 40,117 AF
REVENUES

OPERATING REVENUES
Revenues from Current Rates $17,893,433 $18,613,142

Daily Sewer Rate $11,340,389 $11,797,976
Volumetric Sewer Rate $6,553,044 $6,815,166

Revenue Adjustments $0 $0

Revenues from Rates $17,893,433 $18,613,142

Other Revenues
Other Operating Revenues $4,350 $4,350

Non-Operating Revenues
Interest $15,000 $40,722
Service Connection $350,000 $350,000
Other Reimbursement $5,000 $5,000
Other Non-Operating Revenues $86,400 $86,400

Subtotal Other Revenues $460,750 $486,472

TOTAL REVENUES $18,354,183 $19,099,614

O&M EXPENSES
Finance G&A (Sewer) w/o Debt Service $9,057,038 $9,055,416
Sewer Collection $1,024,268 $1,389,173
Sewer Line/Main Breaks $1,679,400 $1,572,200
Sewer Ops Admin $3,302,716 $3,447,663
Sewer Pump Stations

Power $102,146 $102,146
Other Sewer Pump Stations $260,500 $380,500

Less Capitalized Interest -$49,000 -$50,000
TOTAL O&M EXPENSES $15,377,068 $15,897,097

NET REVENUES $2,977,115 $3,202,517

DEBT SERVICE $127,847 $637,500
Sewer LOC Interest Expenses $127,847 $0
Current Debt Service $0 $637,500
Proposed Debt Service $0 $0

NEW DEBT / SRF LOAN
Debt Issues $0 $11,765,353
Issuance Costs $0 $0
Debt Service Reserve $0 $765,353
Debt Proceeds to Pay Off LOC Principal $0 $11,000,000
Debt Proceeds to Sewer Fund $0 $0

Line of Credit Borrow $0 $0
LOC Principal Balance $11,000,000 $0
LOC Principal Payment $0 $11,000,000

CAPITAL REPLACEMENT PROJECTS $3,774,000 $3,794,000

NET CASH CHANGES -$924,732 -$463,630

BEGINNING SEWER FUND BALANCES $10,059,572 $8,779,222
ENDING SEWER FUND BALANCES $9,134,840 $8,315,592
TARGET SEWER FUND BALANCES $9,171,919 $9,328,663

Operations 25% of O&M $3,844,267 $3,974,274
Rate Stabilization 5% of Vol. Rev $327,652 $354,389

Emergency 0% % Asset Values by OCLD $0 $0
Capital 100% 3-yr  Index CIP $5,000,000 $5,000,000
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9.7 - APPENDIX 7 – ALLOCATIONS OF WATER O&M EXPENSES (DETAILS)
FY 2017 O&M expenses for Potable – Operating and RW – Operating are assigned into functions. Below are 
excerpts from the “2016 Long Beach Rate Model Final.xlsm” concluded in Oct 24, 2016. 
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9.7 APPENDIX 7 – ALLOCATIONS OF WATER O&M EXPENSES 
(DETAILS)

FY 2017 O&M expenses for Potable – Operating and RW – Operating are assigned into functions. 
Below are excerpts from the “2016 Long Beach Rate Model Final.xlsm” concluded in Oct 24, 2016.  

 

O&M Expenses, excluding Debt Service Functions FY 2017

POTABLE - OPERATING
Bottling Plant Gen & Admin $118,868
Business Accounting

Debt Service
Business Accounting w/o Debt Service Billing $995,298

Business Admin Gen & Admin $983,177
Commission Gen & Admin $95,609
Communication Customer Service $517,268
Conservation Conservation $2,807,270
Development Gen & Admin $282,201
Emergency Breaks Distribution (D) $794,443
Emergency Prep Gen & Admin $1,019,828
Eng - Admin Production Plant $622,302
Facilities Mgmt Production Plant $1,528,438
Finance G&A (Water)

Salary Savings Gen & Admin -$1,800,000
Debt Service
Billing & Collection Div Charge - Interfund Billing $394,864
Call Center Srv Charge - Interfund Customer Service $1,936,033
Other Finance G&A (Water) Gen & Admin $6,031,583

Fleet Services Production Plant $1,613,627
GIS Distribution (D) $756,304
Main Construction Transmission (T) $8,692,558
Meter/Backflow Meter Services $2,095,742
MIS Gen & Admin $1,381,398
Public Affairs Gen & Admin $2,590,709
Safety Gen & Admin $297,883
Sewer Collections Gen & Admin $0
Support Admin Gen & Admin $27,386
Telemetry Treatment $708,172
Treatment Ops

Power - Treatment Potable Supply $1,918,074
Power - Pumping Potable Supply $1,809,114
Water Purchases  - Customer Demand Potable Supply $21,739,401
Water Purchases  - Seawater Barrier Gen & Admin $821,829
Water Pump Tax Potable Supply $9,617,986
Chemical Potable Supply $1,511,640
Other Treatment Ops Treatment $5,649,598

Valve Ops Distribution (D) $228,700
Warehouse Production Plant $531,699
Water Ops Admin Production Plant $502,262
Water Quality Treatment $1,467,155
Water Resources Gen & Admin $1,607,898

Subtotal Water O&M, excl. Debt Service $81,896,318
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O&M Expenses, excluding Debt Service Functions FY 2017

RECLAIMED - OPERATING
Reclaimed - Development RW Avg Demand $0
Reclaimed - Facilities Mgmt RW Avg Demand $0
Reclaimed - Finance G&A (Water) Gen & Admin $850,000
Reclaimed - Main Construction RW Distribution $0
Reclaimed - Meter/Backflow Gen & Admin $0
Treatment Reclaimed Dist

Labor RW Reimburs. Costs $0
Power RW Reimburs. Costs $2,014,511
Chemical RW Reimburs. Costs $435,117
Other Treatment Reclaimed Dist RW Reimburs. Costs $1,012,898

Reclaimed - Valve Ops RW Distribution $0
Reclaimed - Water Resources Gen & Admin $62,592
Subtotal RW O&M $4,375,118

TRUE
Less Capitalized Interest Capital Costs -$800,000

Total Water / RW O&M Expenses, excl. Debt Service $85,471,436
TRUE TRUE
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