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EXECUTIVE SUMMARY 
 
 
In 2009, the City and County of Honolulu Department of Environmental Services (ENV) tasked 
RFC to conduct a comprehensive evaluation of the sewer service charge (SSC) rate structure and 
identify rate structure alternatives based on ENV objectives and rate industry benchmarks.  Of the 
several rate structure options, ENV selected specific modifications to enhance and simplify the 
existing rate structure while more effectively addressing the ENV’s objectives.  The 2010 Study, 
detailed in the following sections, was driven by the results of the 2009 Study.   
 

Section 2:  Alternative Rate Structure 
Section 3:  High Strength Surcharge 
Section 4:  Facility Charge 
Section 5:  Affordability 

 
Issues Affecting the Study 
There are several factors affecting ENV’s financial condition and rate challenges, and therefore, 
impacting this SSC Study.  ENV has a massive, multi-billion dollar 20-year CIP, primarily due to 
a consent decree agreement with the EPA to address SSO issues and a system wide upgrade to 
full secondary treatment.  To raise funds and revenue for its significant capital program, ENV has 
had to implement large rate increases over the last several years.  The rates have achieved the 
necessary revenue for utility operation and funding, but now affordability for fixed/low income 
customers has become an increasingly important social and political issue.  These factors have 
had a major impact on this SSC Study in addressing the scope of work.     
 
ENV Revenue Requirements 
The primary task of this Study is to evaluate an alternative rate structure to enhance the existing 
SSC charge.  The ENV’s total revenue requirements is $330,109,850 for the test year FY 2011, 
which corresponds to the ENV’s financial plan.  After miscellaneous and other revenue were 
removed, the net rate revenue requirements is $318,027,688.   
 

 
 

ENV’s Pricing Objectives 
RFC conducted a pricing objectives exercise with ENV management during the 2009 Study to 
identify and prioritize key objectives for the utility to consider for their rate structure and in their 
rate and financial planning process.  The results indicate that Financial Sufficiency and Revenue 

FY 2011
Revenue Requirements

Operating Expenses $132,852,643
Capital $120,627,318
Apportionments $76,629,889
Total Revenue Requirements $330,109,850

Miscellaneous Revenue Offsets $11,599,850
Net Revenue Requirements $318,510,000

Incremental Surcharge Revenue 482,312

Net Rate Revenue Requirements $318,027,688
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Stability are essential to any rate structure employed by ENV.  These objectives are critical given 
the financial challenges facing the wastewater system over the next ten years.  ENV’s current rate 
structure successfully achieves these objectives, and the alternatives explored in this Study are 
meant to strengthen the rate structure and more adequately address other pricing objectives. 
 
Existing and Alternative Rate Structure 
The net revenue requirements represents the basis for the calculation of alternative rates.  These 
FY 2011 alternative rates are shown below in comparison to FY 2011 existing rates.  
 

 
 
Impacts of Alternative Rate Structure 
On average, these rates and rate structure result in low volume single family and multi-family 
users experiencing a slight reduction in their monthly bills in comparison to existing rates, 
whereas high volume single family and multi-family users will experience a slight increase in 
their bills.  An estimated 65% of single family customers use less than 12,000 gallons a month 
and would receive a bill reduction under the alternative rates.  Non-residential customers receive 
a modest increase in their monthly bill, but pay a significantly higher portion of their bill through 
the base charge, due to the alternative ERU-based fixed charge. 
 
High Strength Surcharge and Hauled Waste Fee 
Non-residential customers that discharge wastewater of higher than domestic strength pay an 
extra surcharge in addition to the non-residential base and volumetric charges.  ENV currently 
implements a non-monitored program, identifying sixteen categories or types of establishments, 
to assess a surcharge based on the suspended solids (SS) of the discharge.  Each category has a 
characteristic or average standard of discharge loading that is used to establish a surcharge above 
the normal non-residential volumetric rate.  The components of this task consisted of 1) 
reviewing establishment standard loadings, 2) conducting cost of service allocation exercise to 
derive high strength costs, 3) updating the surcharge, and 4) demonstrating the implementation of 
a biological oxygen demand (BOD) surcharge.  After review of peer utilities with similar non-
monitored programs, the existing loadings were deemed appropriate.  ENV staff provided direct 
input into the cost allocation process to determine the costs associated to treat SS.  The resulting 

Existing Rates          
for FY 2011

Alternative Rates 
for FY 2011

Single Family Residential
Monthly Minimum Charge (per Unit) $68.39 $58.46
Minimum Consumption (gallons) 2,000 -----
Volumetric Charge (per Kgal) $2.88 $3.49
Water Use Credit 18% 20%
Multi-Family Residential
Monthly Minimum Charge (per Unit) $47.90 $40.19
Minimum Consumption (gallons) 2,000 -----
Volumetric Charge (per Kgal) $2.88 $3.49
Water Use Credit 18% 20%
Multi-Family Factor (per ERU) 69%
Non Residential
Metered Water
Base Charge $61.51 $58.46
9,000 gal or less $3.13 $3.49
above 9,000 gal $9.96 $3.49
Water Use Credit 0% 20%
Metered Wastewater
Base Charge $61.51 $58.46
9,000 gal or less $4.00 $3.49
above 9,000 gal $12.65 $3.49
Water Use Credit 0% 0%
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unit cost is $0.3037 per kgal (Section 3.2.1), and the surcharge volumetric rate schedule was 
updated to reflect the new cost.  RFC conducted the same analysis for BOD, and created a 
surcharge volumetric rate schedule similar to the one for SS to present rates for assessing 
surcharges for both SS and BOD. 
 
The second component of this task consisted of updating the Hauled Waste Fee.  Currently, ENV 
assesses the standard rates to waste haulers based on their self-reported level of discharge.  The 
same surcharge unit cost for SS detailed above was used to determine a total cost per kgal rate.  In 
the case of hauled waste, the strength is much higher than domestic and even higher than 
identified establishments.  For this analysis, an assumed strength of 2000 mg/l was used and the 
final calculated rate for hauled waste is $8.0530 per kgal (Section 3.4.2). 
 
Facility Charge 
The purpose of this task is to re-evaluate ENV’s Facility Charge.  Previously, the Facility Charge 
was based on the “marginal incremental approach,” meaning that customers paid for their 
proportional share of the costs to expand the wastewater collection and treatment system to 
accommodate growth.  Because ENV’s system has ample capacity to accommodate demand from 
new customers, it is currently more appropriate for the ENV to establish their facility charge on 
the “system buy-in approach,” meaning new customers pay for their proportional share of the 
system already in place.   
 
The system buy-in approach attempts to calculate the “equity” in the existing system and then 
translates this equity into a cost per equivalent unit.  This methodology is generally based on the 
total value of the assets of the system less any liabilities and charges against these assets.  There 
is, however, significant latitude as to what is included in the calculation for “assets” and 
“liabilities and charges against assets”.  
 
The current Facility Charge is $5,541 per equivalent single dwelling unit (ESDU) (Section 4.2).  
An update of this charge was not calculated at this time due to data availability issues.  The 
Facility Charge methodology  for calculating an updated charge according to the system buy-in 
approach is presented in Section 4.3.  Upon compiling all necessary information on system assets, 
ENV can follow the prescribed method to calculate a new Facility Charge. 
 
Timing of when the facility charge should be assessed to contractors was also discussed during 
this phase.  ENV currently assesses the Facility Charge upon issuance of a planning permit; 
construction, however, may not begin for several months, and in some cases, years.  As an 
alternative, ENV may want to amend their policy to assess the Facility Charge upon issuance of a 
building permit, similar to several peer utilities’ practice. 
 
Affordability Programs 
Affordability is an increasingly important issue in the utility industry.  As rates continue to rise 
greater than inflation, customers are forced to allocate more of their budgets for essential water 
and wastewater services.  ENV has a number of economically disadvantaged and fixed income 
customers, and is experiencing a significant level of negative customer feedback in response to 
recent necessary rate increases.   
 
Three alternatives were developed for ENV’s consideration for affordability options to bring aid 
to these customer groups.  Alternative 1 examines different delivery methods of assistance, 
mainly by taking advantage of constituent assistance programs or agencies already in place.  
Alternatives 2 and 3 provide mechanisms to determine level of subsidy needed, the level of 
participation, and the cost of administering the level of subsidy.  The alternatives incorporate 
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eligibility cut-offs or tiers based on customers’ salaries, and provide appropriate level of subsidy 
to keep wastewater costs at a minimum for low-income customers.  Moreover, funding 
affordability programs becomes a central issue.  This task provides discussion on where the 
responsibility lies for helping those in need, and whether the cost of one of these programs should 
be covered by the Sewer Fund or General Fund.   
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SECTION 1:  INTRODUCTION 
 
 

1.1. Background of Study 
Initially, RFC was engaged on June 24, 2009 by the City and County of Honolulu’s Department 
of Environmental Services (ENV) to conduct an assessment of ENV’s sewer service charge 
(SSC).  RFC submitted the final report entitled “Sewer Service Charge Study” for this 
engagement on January 22, 2010, which described in detail the conceptual approaches for 
enhancements to the sewer service charge.   
 
RFC was subsequently engaged by ENV on November 29, 2010 to translate the conceptual 
recommendations in the January 22, 2010 report into rates and related impacts.  Specifically, 
ENV compiled the following list of items to serve as the foundation and motivation for the study: 
 

1. Applying a consistent Equivalent Residential Unit (ERU) fixed, or base, charge for 
residential and non-residential customers 

2. Eliminating the minimum allowance 
3. Synchronizing return coefficients, how much water use gets to the wastewater system, for 

residential and non-residential customers 
4. Creating a single volumetric rate for all customers 
5. Updating of Suspended Solids (SS) Averages for Non-Residential Dischargers 
6. Adding Biochemical Oxygen Demand (BOD) as a high-strength surcharge parameter 
7. Establishing an Environmental Charge to recover costs from new legal requirements 
8. Developing a fee for hauled wastes 
9. Updating of Facility Charges 
10. Evaluating options for relationship of fixed and variable charges to include impact of 

differing rate volatility on bond ratings and pros/cons for customers 
11. Proposing possible alternatives relating to possible rate relief for fixed/low income 

customers 

RFC addressed each item of the scope in the analysis of alternative rates and charges to ENV’s 
current Sewer Service Charge structure, high strength surcharge, the hauled waste charge, and 
facility charge.  In addition to ENV’s rates and charges, RFC has identified several potential 
affordability options for its economically disadvantaged customers.  The scope items and results 
of the study have been organized into four tasks, detailed the following four sections: 
 

Section 2:  Alternative Rate Structure 
Section 3:  High Strength Surcharge 
Section 4:  Facility Charge 
Section 5:  Affordability 

 



 Comprehensive Sewer Service Charge Study 

 City and County of Honolulu Page 6 
 

1.2. Issues Affecting Study 
After being engaged, RFC requested and reviewed information of the ENV Financial Plan, capital 
plan, and SSC program.  To initiate the Study, RFC met with ENV staff to discuss the 
alternatives selected for analysis.  Since this Study is a continuation of the 2009 Study, RFC 
already had a good understanding of issues facing ENV.  These issues are summarized below. 

1.2.1. Capital Projects and Financing 
ENV manages a Capital Improvement Program (CIP) to achieve two primary goals: 1) to 
rehabilitate existing facilities and 2) to improve facilities and processes.  The capital program 
increased significantly as a result of the 1995 consent decree between the City and County of 
Honolulu (CCH), along with the Environmental Protection Agency (EPA) and the State 
Department of Health (DOH) that established ENV’s direction on future wastewater issues.  The 
goal was to develop a proactive plan to reduce and prevent wastewater spills and bypasses from 
the collection system, pump stations, and treatment plants.  A large number of projects in the 
current CIP are designed to comply with the 1995 Consent Decree. 
 
The 1995 Consent Decree was replaced by the 2010 Consent Decree which includes most 
collection system elements of the 1995 Consent Decree and other Stipulated and Administrative 
Orders and adds the requirement for the Honouliuli WWTP and Sand Island WWTP to be at 
secondary treatment levels by 2024 and 2035 respectively.  Overall, the CIP includes projects 
estimated to cost several billion dollars over the next 20 years.   
 
ENV is funding the CIP primarily through a combination of debt and rate-generated revenues.  
With the level of project bond issues, ENV is acutely aware of their credit rating and the impact 
on future borrowing.  Therefore, a top priority for ENV to continue their strong rating by 
maintaining healthy reserves, exceeding existing bond covenant coverage requirements, and 
implementing multi-year rate increases.   

1.2.2. Rate Increases 
The wastewater utility has been a fully self-supporting program since 1993 with rates and charges 
set to recover the cost of providing service.  The utility evolved to Enterprise Fund status in 1998, 
further strengthening its autonomous financial position.  The CCH adopted a Rate Ordinance in 
June 2005 which provided rate adjustments over the six-year period from July 1, 2005 through 
June 30, 2011.  The CCH amended the Rate Ordinance in June 2007 to provide for additional rate 
adjustments from July 1, 2007 through the end of the six-year period.  Rate adjustments were 
undertaken primarily to support the $4.7 billion capital program referenced above.   
 
While significant rate increases have been necessary in the past several years, primarily to 
accommodate the CIP, future planned rate increases are considerably lower.  The current 
financial plan forecasts the next five-year rate plan shown below.  These rate increases are 
significantly less than the 18%, 18%, and 15% rate increases of FY 2009, FY 2010, and FY 2011, 
respectively, and yet are projected to generate enough revenue to maintain fiscally responsible 
operation of the utility.    
 

FY 2012 FY 2013 FY 2014 FY 2015 FY 2015 
4.0% 4.0% 4.0% 4.0% 5.0% 

1.2.3. Secondary Treatment 
In January 2009, the EPA issued final decisions to deny the City’s application for renewed 
variances from secondary treatment requirements at the Honouliuli and Sand Island wastewater 
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treatment plants.  ENV has incorporated into the CIP projects to address these secondary issues at 
the two facilities, at an estimated cost of about $1.2 billion.  However, projects related to 
secondary treatment upgrade are scheduled for completion for Honouliuli by FY 2024 and for 
Sand Island by FY 2035. 

1.2.4. Political Environment 
Since the wastewater utility was established as an Enterprise Fund in 1998, CCH elected officials 
have demonstrated a willingness to address the financial issues surrounding the provision of 
service and protection of the environment.  Along with the initial sale of revenue bonds in 1998, 
the City Council adopted a set of strong debt and financial policies including reserve fund targets.  
In 2005, the CCH adopted the rate ordinances intended to fund the $4.7 billion 20-year CIP.  Also 
in 2005, as part of the commitment to ensure financial strength of the Wastewater System, the 
CCH adopted Ordinance No. 05-006, pledging not to transfer Sewer Fund monies to the General 
Fund.  Finally, in 2007, the rate ordinances were amended to provide additional funding to 
support CIP needs. 
 
The City Council has been very supportive of rate increases required as part of the five-year plan 
enacted in 2007.  Given current economic conditions, it is likely that they will be more cautious 
about enacting rate increases as part of the new five-year plan projected to take effect in 2012.  
Specifically, affordability for fixed or low income customers is expected to become a higher 
priority and depending on how affordability is addressed, assistance programs could potentially 
impact ENV’s operating expenses and financial plan. 
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SECTION 2:  ALTERNATIVE RATE STRUCTURE 

 

2.1. Existing Rates and Rate Structure 
ENV’s existing rate structure is presented in Exhibit 1.  The ENV rate structure is split into 
residential and non-residential components.  Residential rates include a large fixed component 
“base charge” and a “uniform volumetric rate” for usage above the minimum threshold.  Single 
family base charges are higher than those for multi-family reflecting the higher demands they 
typically place on the system.  Sewer use is calculated by reducing metered water use by a return 
factor reflecting that a material percent of water may not be returned to the sewer, primarily due 
to outdoor irrigation.  Non-residential rates also include a base charge and a return factor.  
Volumetric rates are divided into two tiers.   

Exhibit 1:  ENV’s Existing Rate Structure 
Residential FY 2011 Rates 
 Base Charge (includes 2,000 gallons)  
 Single Family $  68.39 
 Multi-Family 47.90 
 Uniform Volumetric Rate (above 2,000 gallons) 2.88 
 Return Factor* 82% 
  
Non-Residential  
 Base Charge (no included usage) $  61.51 
 Volumetric Rate  
 Tier 1 (per unit below 9,000 gallons) 3.13 
 Tier 2 (per unit above 9,000 gallons) 9.96 
 Return Factor* 80% 
  

* Return Factor - assumed percentage of metered water returned to the sanitary sewer 
 

2.2. Pricing Objectives Exercise and Results 
During its 2009 Study, RFC conducted a pricing objectives exercise with ENV staff.  RFC asked 
members of ENV management to individually prioritize the pricing objectives they thought were 
the most important for their rate structure.  RFC recognizes that utility stakeholder groups (i.e. 
staff, elected officials, customer groups, developers, etc.) have different points of view with 
respect to the priorities of these pricing objectives.  Since we were unable to convene a group of 
all stakeholders to lead through the exercise, we asked the staff members to be cognizant of these 
diverse viewpoints as they went through their prioritization. 
 
Each participating staff member was asked to rank the pricing objectives on a scale of essential to 
least important.  As part of our prioritization exercise, each participant had a maximum of three 
objectives they could rank as essential and three they could rank as very important.  Based on the 
ranking by each individual, we identified a collective rank for each pricing objective.  An “A” 
ranking identifies objectives that are essential in the rate structure.  “B” rankings identify very 
important objectives, “C” rankings are somewhat important, and finally, “D” rankings are least 
important.  The results of the prioritization exercise are shown below in Exhibit 2. 
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Exhibit 2:  Pricing Objective Exercise Results. 
A – Essential Objectives 
Financial Sufficiency 
Revenue Stability 
 

B – Very Important Objectives 
Defensibility 
Cost of Service Based Allocations 

C – Somewhat Important Objectives 
Rate Stability 
Simple to Understand 
Ease of Implementation 

D – Least Important Objectives 
Minimization of Customer Impacts 
Affordability to Disadvantaged Customers 
Conservation Initiatives 
Economic Development 
Equitable Contributions from New Customers 

 
Based on the results of the exercise, it is clear that Financial Sufficiency and Revenue Stability 
are essential to any rate structure employed by ENV.  These objectives are critical given the 
financial challenges facing the wastewater system over the next ten years.  The group rated 
Defensibility and Cost of Service Based Allocations as next important indicating the need to 
explain to stakeholders that the rate structure is equitable and rooted in industry-accepted rate 
setting practice.  Ranking divergence indicates that while Rate Stability, Simplicity, and Ease of 
Implementation are important to many stakeholders, they may have to be sacrificed to promote 
higher priority objectives.  Finally, Conservation, Minimization of Customer Impacts, Economic 
Development, Affordability, and Equitable Contributions from New Customers were ranked as 
least important, indicating they are not as high of a priority for the SSC Program. 
 

2.3. Conceptual Design of the Alternative Rate Structure  
RFC recognizes that ENV has developed a rate structure that prioritizes financial sufficiency and 
revenue stability.  These were the highest ranking pricing objectives from our prioritization 
exercise.  We also recognize that this rate structure has helped ENV establish its financial 
credibility and reduce its costs for capital borrowing.  As such, major changes to the rate structure 
are not necessary or advisable.  Instead, the several conceptual modifications of the alternative 
rate structure will contribute to rate structure “fine tuning” that may improve the scoring for 
lower priority pricing objectives without sacrificing the scoring of essential objectives.   

2.3.1. Customer Base Charge 
Under the alternative rate structure, two significant changes have been identified for the customer 
base charge.  Currently the base charge for the residential classes of customers includes a 
minimum allowance of 2,000 gallons of water consumption that will not be billed.  The new 
customer base charge would not include any allowance of water consumption for any class.  
Removing the minimum will assist in affordability for customers that do not use 2,000 gallons a 
month, as well as simplify the rate structure.   
 
The second and perhaps more significant change is how the base charge is derived.  The new 
charge will be based on a uniform equivalent residential unit (ERU) for all classes.  The typical 
single family account demand will serve as the basis for the ERU.  All single family accounts will 
be assigned 1 ERU.  The reduced per account demand for multi-family customers will be 
recognized and subsequently multi-family customers will be charged a fractional ERU per 
account.  Non-residential customers, which typically have a demand above that of single family 
customers, will be charged fractional ERUs above 1 ERU based on their average monthly load on 
the system.  Establishing the base charge on a standard or uniform ERU will be more 
straightforward for customers and adhere to cost of service since the magnitude of the non-
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residential base charge will be more proportional under the alternative method than the existing 
method to the magnitude of the residential base charge.   

2.3.2. Volumetric Charge 
The existing volumetric charge is a uniform per thousand gallon charge, but the rate differs 
between the residential and non-residential classes.  The alternative rate structure will implement 
a uniform volumetric charge that will be the same for all customer classes.  Non-residential 
customers (e.g. meat packing plants, bakeries, restaurants, etc.) that place a greater load on the 
system by discharging wastewater of a higher than typical strength will still be assessed a 
premium for additional treatment costs; this will be discussed in a later section.  However, the 
base rate, which currently differs from the residential base rate, will be the same as the volumetric 
rate for the residential classes.  

2.3.3. Return Coefficient 
ENV assesses their rates and bills customers based on customer water consumption data provided 
by Honolulu Board of Water Supply.  Almost all wastewater utilities rely on data and bill in this 
manner.  For equity to customers, ENV recognizes that not all water consumption returns to the 
wastewater system, for example, outdoor irrigation. Therefore, ENV has incorporated a return 
coefficient into their rate structure that reduces the customer consumption to more accurately 
identify customer wastewater demand.  The return factor is 82% for residential customers and 
80% for non-residential customers.  The alternative rate structure will apply an 80% return factor 
to all customer classes.  
 

2.4. Alternative Rate Calculation 
To thoroughly analyze the alternative rate structure and the potential advantages and 
disadvantages, alternative rates were calculated and more importantly, the financial monthly 
impacts on various customers of different levels of demand and customer classes were 
determined.  Budgeted revenue, revenue requirements, and estimated accounts and demand for 
fiscal year (FY) 2011 were used to calculate rates and impacts. 

2.4.1. ENV’s Financial Plan 
ENV maintains a comprehensive financial planning model, which was supplied to RFC to use for 
determining revenue requirements.  For this Study, RFC has not been tasked with developing a 
financial plan.  RFC used ENV’s financial plan, however, to establish revenue and revenue 
requirements for the test year, FY 2011, and to forecast necessary rate increases in future years to 
recover projected revenue requirements over the five-year planning period.  The total budgeted 
revenue requirements for FY 2011 is $330.1 million, and divided according to the categories in 
the financial plan: O&M expenses, Capital expenses, and Apportionments.  A summary of the 
total revenue requirements is shown in Exhibit 6 in Section 2.4.4. 

2.4.2. Revenue Requirements 

2.4.2.1. O&M Expenses 
The operating and maintenance (O&M) expenses for FY 2011 total $132.9 million.  This total 
and the breakdown are provided in Exhibit 3.  “Salaries” and “Current Expense” are the largest 
annual expenditures.  “Salaries” represents staff labor and “Current Expense” represents the 
expenses incurred for the general operation of the utility, including electricity, other utilities, 
chemicals, laboratory, etc.   
 



 Comprehensive Sewer Service Charge Study 

 City and County of Honolulu Page 11 
 

Exhibit 3:  O&M Expenses for FY 2011 

 

2.4.2.2. Capital Expenses 
For this Study, RFC was not tasked to evaluate ENV’s capital improvement plan nor plan capital 
funding.  RFC understands, however, that the plan has been vetted with staff and its advisors, and 
City Council has adopted the plan.  As a result, RFC has appropriately incorporated the approved 
plan into this analysis.   
 
ENV’s financial plan included estimates for all capital funding sources and projected annual debt 
service, debt reserve and capital funding from rate revenue.  These costs for FY 2011 are 
presented in Exhibit 4 and total $120.6 million. 

Exhibit 4:  Capital Expenses for FY 2011 

 

2.4.2.3. Apportionments 
Each fiscal year, ENV determines appropriate reserve levels consistent with effective financial 
planning and industry best practices.  These apportionments provide for financing flexibility, 
mitigate against economic risks, and ensure rate stability and financial sufficiency.  
Apportionments fund the following reserves:    

1. Reserves for Designated CIP 
2. Minimum Reserve Balance 
3. Debt Service Reserve 

The Reserves for Designated CIP is set aside to fund future capital costs from rate revenue. 
Additionally, ENV maintains a Minimum Reserve Balance, and annually will transfer in a level 
of revenue to meet a target balance.  Finally, typically when issuing debt, a certain portion of 
revenue must be contributed to the Debt Service Reserve to cover a partial or full payment of the 
debt issued.  Exhibit 5 shows the level of apportionments to each reserve, totaling approximately 
$76.6 million.  

Exhibit 5:  Apportionments in FY 2011 

 

FY 2011
Salaries 27,093,737
Non-Salary Personnel Costs 12,511,150
Current Expense 74,672,879
Other Agencies 5,523,177
Equipment (Cash Funded) 0
General Fund 4,007,500
Central Administrative Support 9,044,200
Incremental O&M Expense - CD Compliance - Nominal 0
Subtotal $132,852,643

FY 2011
Existing Debt Service 105,107,052
New Debt Service 0
Contributions Designated for Capital Improvement 15,520,266
Subtotal $120,627,318

FY 2011
Reserves for Designated CIP 56,440,058
Minimum Reserve Balance 6,931,081
Debt Service Reserve 13,258,750
Subtotal $76,629,889
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2.4.3. Revenue 
The forecasted revenue for FY 2011 is estimated in the financial plan at $330.1 million based on 
forecasted demand, accounts, rate increases, and miscellaneous revenue. The three main revenue 
categories are Sewer Service Charge Revenue, Miscellaneous revenue and High Strength 
Surcharge revenue.  Sewer Service Charge Revenue is estimated at $318.5 million.  Since an 
evaluation and update of High Strength Surcharges is part of this Study, the surcharge revenue is 
broken out from the Sewer Service Charge revenue, when ordinarily it is combined.  High 
Strength Surcharge revenue will account for approximately $500,000.  The Miscellaneous 
revenue includes revenue from Facility Charges, Interest, and other user penalties or fees for a 
projected total of $11.6 million for FY 2011.  A summary of the revenue is presented in Exhibit 6 
in Section 2.4.4.   

2.4.4. Summary 2011 Revenue and Revenue Requirements 
Exhibit 6 combines the revenue requirements of $330,109,850, and shows the net revenue 
requirements for rates of $318,027,688, after removing miscellaneous revenue offsets.  The net 
revenue requirements reflect what needs to be recovered from rates and charges. 
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Exhibit 6:  Summary of FY 2011 Revenue and Revenue Requirements. 

 
 

2.4.5. Cost Allocations 
The Volumetric/Strength method of cost allocation as described in the Manual of Practice #27 
from the Water Environment Federation recognizes that wastewater systems are designed to 
handle volumetric flow as well as pollutant strength.  Typical Flow/Strength cost categories 
include: 

• Flow: costs related to the overall operation of the utility. 
• Strength: costs incurred at the treatment plants related to meeting discharge permit limits 

for removal of pollutants. 

To reflect the manual’s best practices, RFC divided the cost of service analysis process into three 
steps, shown in the schematic in Exhibit 7.   

1. O&M costs were allocated among the two cost categories of flow and strength.   

FY 2011
Revenue Requirements

Operating Expenses
Sewer Fund

Salaries 27,093,737
Non-Salary Personnel Costs 12,511,150
Current Expense 74,672,879
Other Agencies 5,523,177
Equipment (Cash Funded) 0
General Fund 4,007,500
Central Administrative Support 9,044,200
Incremental O&M Expense - CD Compliance - Nominal 0
Subtotal $132,852,643

Capital 
Existing Debt Service 105,107,052
New Debt Service 0
Contributions Designated for Capital Improvement 15,520,266
Subtotal $120,627,318

Apportionments
Reserves for Designated CIP 56,440,058
Minimum Reserve Balance 6,931,081
Debt Service Reserve 13,258,750
Subtotal $76,629,889

Total Revenue Requirements $330,109,850

Miscellaneous Revenue Offsets
Facility Charges 8,870,000
Other 2,544,850
Interest 185,000
Subtotal $11,599,850

Net Revenue Requirements $318,510,000

Incremental Surcharge Revenue 482,312

Net Rate Revenue Requirements $318,027,688
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2. A COS-based rate was calculated for the suspended solids strength component,1

3. The expenses of the flow category are allocated into base and volumetric components for 
all customer classes. 

 
described later in Section 3, and projected revenue, approximately $500,000.  Revenue 
from this rate source reduced revenue requirements to be recovered through ENV’s 
volumetric charge, as described above in Section 2.4.3.  Also, any unrecovered costs for 
domestic strength wastewater are allocated to the flow component. 

Exhibit 7:  Cost Allocation Process. 

 
 

2.4.6. Allocation to Base and Volumetric Components 
Each budget item, projected revenue requirements and miscellaneous revenues, presented in the 
summary in Exhibit 6 is allocated between the base and volumetric components to arrive at net 
revenue requirements to be recovered by base and volumetric rates.  RFC and ENV staff then 
evaluated how each budget item should be allocated and the resulting breakdown is provided in 
Exhibit 8.   

                                                      
1  ENV currently only assesses surcharges for suspended solids (SS).  In Section 3, expenses and rates to 
recover costs associated with biological oxygen demand (BOD) are explored and thus included in the 
schematic, but the revenue from BOD surcharges is not factored into the current rate plan. 

Operating (O&M) Costs
• Salaries
• Utilities
• Chemicals
• Other

Capital & Other Costs
• Debt Service (incl. 
Coverage)
• Pay Go
• Reserves

Flow
• Operating
• Capital

Suspended Solids
• Operating

BOD
• Operating

Divide by total 
ERU’s

Base
• Billing & Customer        

Service Costs
• % of Capital Costs
• % of Admin Costs

Volumetric
• Unrecovered O&M
• Unrecovered 
Capital + Other

Divide by total 
Thousand Gallons

Divide by total 
Pounds of SS

Divide by total 
Pounds of BOD

$ Charge per Eq. 
Residential Unit (ERU)

$ Charge per 1000 
Gallons

$ Charge per 
Pound of SS

$ Charge per 
Pound of BOD

Step (1)

Unrecovered Costs for 
Domestic Strength Wastewater

Step (2)

Step (3)
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Exhibit 8:  Allocation to Base and Volumetric Components. 

 
 
These percentages, when applied to the net rate revenue requirements of $318.0 million, results in 
approximately $219.2 million to be recovered by the base component and $98.8 million to be 
recovered from the volumetric component, shown in Exhibit 9.  The split between base and 
volume is 69% and 31%, respectively, and is consistent with historical recovery levels from fixed 
and volume charges and the internal target set by ENV.2

                                                      
2 Rating agencies focus on how much of revenue is generated from fixed sources (guaranteeing a stable 
revenue flow) versus variable sources (more constringent on customer demand). 

  Under the new rate design, these net 
requirements will be used to calculate unit costs for an ERU and for the volumetric rate per 1,000 
gallons. 

Revenue Requirements
Operating Expenses

Sewer Fund Base Vol
Salaries 15% 85%
Non-Salary Personnel Costs 15% 85%
Current Expense 15% 85%
Other Agencies 15% 85%
Equipment (Cash Funded) 100% 0%
General Fund 100% 0%
Central Administrative Support 100% 0%
Incremental O&M Expense - CD Compliance - Nominal 100% 0%
Subtotal

Capital 
Existing Debt Service 100% 0%
New Debt Service 100% 0%
Contributions Designated for Capital Improvement 100% 0%
Subtotal

Apportionments
Reserves for Designated CIP 100% 0%
Minimum Reserve Balance 100% 0%
Debt Service Reserve 100% 0%
Subtotal

Total Revenue Requirements

Miscellaneous Revenue Offsets
Facility Charges 100% 0%
Other 0% 100%
Interest 100% 0%
Subtotal

Net Revenue Requirements

Incremental Surcharge Revenue 0% 100%

Net Rate Revenue Requirements
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Exhibit 9:  Net Revenue Requirements for the Base and Volumetric Components. 

 
 

2.4.7. Billing Units 
Before unit costs and rates can be calculated, the appropriate billing units must be determined.  
Customer account and consumption data was analyzed from billing records3

2.4.7.1. Accounts 

 and also confirmed 
or derived from revenue reports for the previous two fiscal years and four months of the current 
fiscal year, FY 2011.  The analysis of the data showed consistency among the fiscal years and 
therefore, the four month actuals for FY 2011, July 2010 – October 2010, were used as the basis 
for assessing customer class accounts and consumption. 

ENV serves more than 250,000 customers.  There are 135,515 residential units, including single 
family residences and duplexes.  The City and County of Honolulu has a high ratio of multi-
family accounts, totaling approximately 115,000 units.  There are approximately 7,500 non-
residential accounts.  These customer class totals were determined by two methods.  Single 
family residential and non-residential accounts were assessed based on the billing records for the 
first four months of FY 2011.  Single family residential and multi-family units were derived from 
minimum service charge revenue reports for the first four months of FY 2011.  The respective 
revenue was divided by four months of minimum charges to calculate the units per class.  The 
account and unit summary is provided in Exhibit 10. 
                                                      
3 Customer account and consumption data was provided by Honolulu Board of Water Supply. 

FY 2011
Revenue Requirements

Operating Expenses
Sewer Fund Base Vol Base Vol

Salaries 27,093,737 15% 85% 4,064,061 23,029,676
Non-Salary Personnel Costs 12,511,150 15% 85% 1,876,673 10,634,478
Current Expense 74,672,879 15% 85% 11,200,932 63,471,947
Other Agencies 5,523,177 15% 85% 828,477 4,694,700
Equipment (Cash Funded) 0 100% 0% 0 0
General Fund 4,007,500 100% 0% 4,007,500 0
Central Administrative Support 9,044,200 100% 0% 9,044,200 0
Incremental O&M Expense - CD Compliance - Nominal 0 100% 0% 0 0
Subtotal $132,852,643 $31,021,841 $101,830,802

Capital 
Existing Debt Service 105,107,052 100% 0% 105,107,052 0
New Debt Service 0 100% 0% 0 0
Contributions Designated for Capital Improvement 15,520,266 100% 0% 15,520,266 0
Subtotal $120,627,318 $120,627,318 $0

Apportionments
Reserves for Designated CIP 56,440,058 100% 0% 56,440,058 0
Minimum Reserve Balance 6,931,081 100% 0% 6,931,081 0
Debt Service Reserve 13,258,750 100% 0% 13,258,750 0
Subtotal $76,629,889 $76,629,889 $0

Total Revenue Requirements $330,109,850 $228,279,048 $101,830,802

Miscellaneous Revenue Offsets
Facility Charges 8,870,000 100% 0% 8,870,000 0
Other 2,544,850 0% 100% 0 2,544,850
Interest 185,000 100% 0% 185,000 0
Subtotal $11,599,850 $9,055,000 $2,544,850

Net Revenue Requirements $318,510,000 $219,224,048 $99,285,952

Incremental Surcharge Revenue 482,312 0% 100% 0 482,312

Net Rate Revenue Requirements $318,027,688 $219,224,048 $98,803,639
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Exhibit 10:  Number of Accounts by Customer Class. 

 

2.4.7.2. Demand 
Exhibit 11 shows the billed consumption and demand totals per customer class.  Under the new 
rate structure, a uniform 20% Water Use Credit, or 80% return factor, is applied to consumption 
of all classes.   

Exhibit 11:  Customer Demand by Class. 

 
 

2.4.8. Determination of ERUs 
The first step for calculating the new base charge was to determine the revenue requirements to 
be recovered for the base component, calculated at $98.8 million in Section 2.4.6.  The second 
step is to determine the number of ERUs.  The new structure’s base charge is centered around the 
concept of a consistent ERU for all customer classes.  The equivalent residential unit represents 
the level of demand of the typical, or average, single family residential customer.  Using bill 
frequency data, the ERU was established at 6,400 gallons of sewer demand per month.  Each 
single family residential unit is assigned 1 ERU, and as previously shown, the total number of 
ERUs for the single family residential class is 135,515.   
 
Multi-family customers tend to put less of a burden on the sewer system than single family 
customers based upon average household size.  To recognize this, the rate structure applies a 
factor to the ERU per multi-family unit that ultimately reduces the base charge for multi-family 
customers.  The factor is 68.8%, representing the ratio between the typical multi-family customer 
demand of 4,400 gallons per month to the ERU of 6,400 gallons per month.  This factor is 
presented below in Exhibit 12, and the table shows that when the adjustment factor is applied, the 
result is 79,484 ERUS in the multi-family residential customer class. 
 
While the non-residential customer class has approximately 7,500 customers, consumption varies 
significantly among the customers within the class.  Each customer will be assigned at least 1 
ERU, but if the customer’s monthly consumption is above 6,400 gallons, the customer will be 
assigned fractional ERUs above 1.  For example, if a non-residential customer has a sewer 

2011 Revenue          
(4 months)

Rate
Number of 

Units/Accounts
Accounts/Units

Single Family Residential
Single Family Units

10 – Single family/duplex 37,067,573 $68.39 135,501
15 – Mixed residential 3,961 $68.39 14

Subtotal Single Family Units 135,515
Multi-Family Residential

20 - Multi-family 22,151,308 $47.90 115,612
25 – Mixed users 235 $47.90 1
Subtotal Multi-Family Units 115,613

Non-Residential
Subtotal Non-residential Accounts 7,514

4 month Total Annual Total Water Use Credit Sewer Demand
Metered Water Consumption (kgal)

Single Family Residential 5,496,662 16,489,986 20% 13,191,989
Multi-Family Residential 3,178,385 9,535,155 20% 7,628,124
Non-Residential 3,119,848 9,359,544 20% 7,487,635
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demand of 21,000 kgal (after the water use credit), the customer will be assigned 3.3 ERUs and 
will be charged based on the charge per ERU multiplied by 3.3.  In some cases, such as large 
resorts and hotels, the number of ERUs will be substantial.  To calculate the total number of 
ERUs for the non-residential class, the sewer demand for the non-residential class from Section 
2.4.7.2 is divided by the demand per ERU equaling 97,495 ERUs in the non-residential class. 

Exhibit 12:  ERU Determination per Customer Class. 

 

2.4.9. Base and Volume Rate Calculations 
Based on the net base and volumetric revenue requirements and the ERUs and demand, the 
following unit rates can be calculated for general sewer service. 

2.4.9.1. Base Charge per ERU 
The net revenue requirements for the base component, $219.2 million, spread equally over the 
total number of ERUs in the system, 312,495, results in the new monthly base charge of $58.46 
per ERU. 

Exhibit 13:  Calculation of the Base Charge. 

 
 

2.4.9.2. Volumetric Rate per 1,000 Gallons 
The net revenue requirements for the volumetric component, $98.8 million for an annual sewer 
demand projection of 28.3 million kgals results in a volumetric rate of $3.49 per kgal. 

Exhibit 14:  Calculation of the Volumetric Rate. 

 
 

Average 
Monthly 

Demand per 
Unit (Kgal)

Adjustments # of ERUs

Customer Classes
Single Family Residential 6.400 135,515
Multi-Family Residential 4.400 68.8% 115,613 Units 79,484
Non-Residential 7,487,635 Kgal 97,495

312,495

Convert to ERUs

$219,224,048

Total ERUs 312,495
Annual Charge per ERU $701.53
Monthly Charge per ERU $58.46

FY 2011 Expenses under Base Component

Customer Class Usage (kgal)
Single Family Residential Usage 13,191,989
Multi-Family Residential Usage 7,628,124
Non-Residential Usage 7,487,635
Total Annual Consumption 28,307,748

$98,803,639

Charge per thousand gallon $3.49

FY 2011 Expenses under Volumetric 
C
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2.4.10. Alternative Rates and Rate Structure  
The alternative rates for the test year are designed to be revenue neutral when compared with the 
ENV’s current test year rates, meaning that each set of rates will recover the same level of total 
revenue.  The alternative rate structure is summarized in Exhibit 15.   

Exhibit 15:  Alternative Rates. 

 
 

2.4.11. Test Year Projected Revenue Based on Alternative Rates 
To ensure the development of new rates was conducted accurately, it is prudent to calculate 
projected revenue based on the new rates for the test year, in this case FY 2011.  Exhibit 16 
provides such a calculation, and one can see that the new rates applied to billing units per 
customer class combined with High Strength Surcharge revenue and Miscellaneous revenue 
equals $330.1 million in total revenue, which matches that of the revenue requirements and 
results in $0 surplus/deficit.  In other words, the alternative rates generate revenue to cover 
proposed revenue requirements equal to what would be recovered by the current rates based on 
the financial plan.   

FY 2011
All Customers
Monthly Base Charge (per ERU) $58.46
Volumetric Charge (per Kgal) $3.49
Multi-Family Factor (per ERU) 69%
Consumption per ERU 6,400
Water Use Credit 20%
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Exhibit 16:  Revenue from Alternative Rates. 

 
 

2.5. Comparison of Existing and Alternative Rate Structures 

2.5.1. Rates 
Exhibit 17 presents both the existing and alternative rates.  It is important to note that the 
alternative rate structure includes several modifications from the existing rate structure, and a 
direct side-by-side comparison of rates is not an accurate representation of how the new structure 
will impact customers.  A customer impact analysis was conducted and will be presented in a 
later section. 

REVENUE FY 2011
Rate Revenue

Base Charge
Single Family Residential 95,067,811
Multi-Family Residential 55,760,508
Non-Residential

Metered Water 68,395,730
Metered Sewer 0

Subtotal $219,224,048
Volumetric Charge

Single Family Residential 46,044,514
Multi-Family Residential 26,624,739
Non-Residential

Metered Water 26,134,386
Metered Sewer 0

Subtotal $98,803,639

Incremental Surcharge Revenue $482,312

Subtotal Rate Revenue $318,510,000

Miscellaneous Revenue Offsets
Facility Charges 8,870,000
Other 2,544,850
Interest 185,000
Subtotal $11,599,850

Total Revenue $330,109,850

Total Revenue Requirements $330,109,850

SURPLUS/(DEFICIT) $0
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Exhibit 17:  FY 2011 Existing and Alternative Rates. 

 
 

2.5.2. Revenue by Class 
Revenue neutral alternative rates will ultimately favorably or adversely impact certain customer 
classes.  Exhibit 18 provides the breakdown of revenue by class and also by fixed and volume 
charges within each class.  Each set of rates recover the same revenue.  The alternative rates 
recover slightly less from the single family residential class and slight more from the multi-family 
and non-residential classes, but the overall impact is very minor.  The major disparities are the 
levels recovered from the fixed versus volume charge within each class, especially the non-
residential class.  The level of fixed revenue from non-residential customers under the alternative 
rates would be much more proportional to the magnitude of revenue recovered from the fixed 
portions of the residential classes.  Also, this indicates the recovery of the fixed revenue is shifted 
from the residential class to the non-residential class.        

Exhibit 18:  Revenue by Customer Class for Existing and Alternative Rates. 

 

Existing Rates          
for FY 2011

Alternative Rates 
for FY 2011

Single Family Residential
Monthly Minimum Charge (per Unit) $68.39 $58.46
Minimum Consumption (gallons) 2,000 -----
Volumetric Charge (per Kgal) $2.88 $3.49
Water Use Credit 18% 20%
Multi-Family Residential
Monthly Minimum Charge (per Unit) $47.90 $40.19
Minimum Consumption (gallons) 2,000 -----
Volumetric Charge (per Kgal) $2.88 $3.49
Water Use Credit 18% 20%
Multi-Family Factor (per ERU) 69%
Non Residential
Metered Water
Base Charge $61.51 $58.46
9,000 gal or less $3.13 $3.49
above 9,000 gal $9.96 $3.49
Water Use Credit 0% 20%
Metered Wastewater
Base Charge $61.51 $58.46
9,000 gal or less $4.00 $3.49
above 9,000 gal $12.65 $3.49
Water Use Credit 0% 0%

FY 2011 Existing Rates FY 2011 Alternative Rates
Single Family Residential

Base 110,567,735 78% 95,067,811 67%
Volume 31,380,654 22% 46,044,514 33%
Total Single Family $141,948,389 $141,112,325

Multi-Family Residential
Base 66,068,105 81% 55,760,508 68%
Volume 15,872,574 19% 26,624,739 32%
Total Multi-Family $81,940,678 $82,385,247

Non-Residential
Base 2,095,310 2% 68,395,730 72%
Volume

Base-Related Revenue 62,918,330 67%
Volumetric-Related Revenue 29,124,980 31% 26,134,386 28%

Total Non-Residential $94,138,620 $94,530,115

Total Rate Revenue $318,027,688 $318,027,688
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2.6. Customer Impacts 
One method to evaluate the advantages and disadvantages of an alternative rate structure is to 
analyze financial impacts to customers at different levels of demand and different customer 
classes.  A customer impact analysis for each of the customer classes was performed.  Bimonthly 
bills, calculated using the existing rates and alternative rates were compared, and the results are 
provided in the proceeding sections.  

2.6.1. Single Family Residential 
Exhibit 19 presents a representative sampling of varying monthly consumptions for typical single 
family residential customers.  While the average consumption per residential customer is 
approximately 10,000 gallons, the impact analysis shows that at approximately 12,000 gallons, 
customers below will experience a decrease in their bill and customers above will experience an 
increase in their bill.   

Exhibit 19:  Single Family Residential Customer Impacts. 

 
 

2.6.2. Multi-Family Residential 
The impact analysis, shown in Exhibit 20, for the sampling of multi-family residential customers 
follows the same trend as the single family impact analysis.  In general customers using a lower 
amount of water per multi-family unit experience a reduction in their sewer bills.  Whereas 
customers using high amounts of water per unit experience slight increases in their bills. 

Existing Rates versus Alternative Rates Comparison

Monthly Water 
Consumption

Bimonthly Bill 
Existing Rates 

(FY 2011)

Bimonthly Bill 
Alternative 

Rates (FY 2011)
Percent Change

1,500 $136.78 $125.30 -8.39%

5,000 $150.95 $144.84 -4.04%

5,500 $153.31 $147.64 -3.70%

7,000 $160.40 $156.01 -2.73%

9,000 $169.84 $167.18 -1.57%

11,000 $179.29 $178.35 -0.52%

13,500 $191.10 $192.31 0.64%

16,000 $202.90 $206.27 1.66%

18,000 $212.35 $217.44 2.40%

29,000 $264.31 $278.87 5.51%
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Exhibit 20:  Multi-family Residential Customer Impacts. 

 

2.6.3. Non-residential 
Non-residential customers will experience a slight increase in their bills, as depicted in Exhibit 
21.  However, if a customer in this class uses a small amount of water, there is the possibility for 
a reduction in the sewer bill.  On average, non-residential customers will experience an 
approximate 1.4% increase.  What this impact analysis does not show, however, is that a much 
larger portion of the non-residential customer bill is recovered through the fixed, or base charge. 

Exhibit 21:  Non-residential Customer Impacts. 

 
 

2.7. Environmental Charge 
A component of the scope of this Study involved assessing the implementation and practicality of 
a special charge, called the Environmental Charge, that would be incorporated into the rate 
structure as an additional fixed charge to recover costs associated with enhanced regulatory 
requirements.  Utilities within the industry that have implemented a similar charge have done so 
to gain customer support for charges beyond the utility’s control, charges that likely stem from 
new EPA mandated guidelines.  For ENV, the Environmental Charge could be implemented to 
recover costs associated with the mandated upgrade to full secondary treatment at all wastewater 
facilities.  This charge would not be implemented until the utility began to realize capital costs, 
such as rate-funded capital and debt, from projects directly related to the upgrade, and this is not 
scheduled to occur until around 2020.  After discussion with ENV staff, it was determined that 

Existing Rates versus Alternative Rates Comparison

Customer Sample
Monthly Water 
Consumption

Existing Units
Per Unit 

Consumption

Bimonthly Bill 
Existing Rates 

(FY 2011)

Bimonthly Bill 
Alternative 

Rates (FY 2011)
Percent Change

Kanoa Estate 11,500 10 1,150 $958.00 $868.06 -9.39%

Pacific Village 64,000 4 16,000 $647.70 $678.94 4.82%

Nani Koolau Aoao 73,000 15 4,867 $1,640.10 $1,613.42 -1.63%

Makakilo Gardens I 79,000 10 7,900 $1,236.67 $1,245.01 0.67%

Bishop Manor 105,500 27 3,907 $2,829.84 $2,759.52 -2.48%

Aoao Ainahau Gardens 114,000 56 2,036 $5,374.25 $5,138.11 -4.39%

Diamond Head ALII 140,000 54 2,593 $5,324.34 $5,122.55 -3.79%

Kapiolani Royale 395,000 68 5,809 $7,737.71 $7,671.97 -0.85%

Aoao Ridge at Launani Valley 1,311,000 182 7,203 $21,908.47 $21,951.13 0.19%

Marco Polo Mgmt LTD 4,315,000 568 7,597 $69,429.45 $69,755.14 0.47%

Existing Rates versus Alternative Rates Comparison

Customer Sample
Monthly Water 
Consumption

Alternative's 
ERUs

Per Unit 
Consumption

Bimonthly Bill 
Existing Rates 

(FY 2011)

Bimonthly Bill 
Alternative 

Rates (FY 2011)
Percent Change

Kay's Fish Market 7,000 1.0 7,000 $105.33 $78.01 -25.94%

Dee Thai Restaurant 10,000 1.3 8,000 $99.60 $101.00 1.40%

Honda Windward Auto Body 22,000 2.8 8,000 $219.12 $222.20 1.40%

Tamura Superette Inc. 43,500 5.4 8,000 $433.26 $439.34 1.40%

Food Pantry 60,000 7.5 8,000 $597.60 $605.99 1.40%

Pearl City Plaza LLC 144,000 18.0 8,000 $1,434.24 $1,454.38 1.40%

Hilton Hotels Corporation 3,688,000 461.0 8,000 $36,732.48 $37,248.30 1.40%

Hyatt Regency Waikiki 4,009,000 501.1 8,000 $39,929.64 $40,490.35 1.40%
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the timing was premature for conducting an extensive analysis for implementation of an 
Environmental Charge.  ENV will continue to keep this opportunity available as related projects 
begin to become part of the five-year rate planning period. 

2.8. Alternative Rate Structure Summary 
The current rate structure effectively addresses ENV’s top tier pricing objectives.  However, the 
alternative rate structure was developed to better address ENV’s second, third, and fourth tier 
pricing objectives, particularly in the areas of simplification and equity, while still maintaining 
financial sufficiency and revenue stability.  The alternative customer base charge no longer has a 
minimum allowance of 2,000 gallons for residential customers.  The base charge is derived from 
a standard single family residential ERU.  It is then applied to multi-family accounts at 69% of an 
ERU per account, and applied to non-residential accounts based on fractional levels of customer 
average demand.  A uniform volumetric rate has been calculated to be used across all customer 
classes, and the water use credit has been adjusted for a uniform 20% for all classes.  Customer 
impact analyses were prepared in comparison to FY 2011 existing rates.  The analyses show 
residential customers with low consumption experiencing a decrease in their bi-monthly bill, and 
high usage residential customers and non-residential customers experience a slight increase in 
their bi-monthly bill.  It is important to note that the alternative rates were developed to recover 
the current fiscal year’s revenue requirements, and should not be considered for implementation 
in FY 2012 or beyond without an update to the cost of service analysis.   
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SECTION 3:  HIGH STRENGTH SURCHARGE 
 
 
An evaluation of the High Strength Surcharge program was another significant task of this Study.  
This evaluation included reviewing the existing methodology, recalculating rates based on cost of 
service, and simplifying the existing structure by adapting the two tiered structure into a uniform 
rate structure.  A sampling of non-residential customers was selected for a customer impact 
analysis to show the advantages and disadvantages of updated alternative rates.  Additionally, 
ENV’s surcharge program includes only a surcharge rate for Suspended Solids (SS).  ENV 
anticipates continuing to only assess charges for SS for the immediate future, ENV requested, 
however, an analysis and rate structure for assessing charges for treating elevated levels of 
biological oxygen demand (BOD) for possible implementation once ENV moves to full 
secondary treatment.   

3.1. Existing High Strength Surcharge Rate Structure 

3.1.1. High Strength Surcharge Program Overview 
ENV currently employs a suspended solids surcharge rate schedule for customers with high 
strength discharges.  Suspended solids are removed at all ENV treatment plants, including the two 
large plants employing primary treatment.  ENV has followed industry best practices by 
developing the cost per pound to remove suspended solids, then assessing that cost to high 
strength customers based on the assumed strength of their discharge.  The assessment is in the 
form of a higher wastewater volumetric rate.  This method equitably recovers the cost of 
additional treatment from the customers who cause the need for that treatment.  Metro 
Wastewater (San Diego) and Bureau of Sanitation (Los Angeles) are two examples of many 
utilities that employ this methodology in developing rates for non-monitored, high strength 
customers. 

3.1.2. Existing High Strength Rates and Rate Structure 
ENV’s existing rate schedule is presented in Exhibit 22.  As mentioned above, customers are 
assessed a higher volumetric rate to account for the premium allocated for the additional costs of 
treating wastewater higher than domestic strength of suspended solids.  The rate schedule is a two 
tiered schedule.  Metered water customers that use below 9,000 gallons are assessed the non-
residential base charge and the tier one rates provided in the fourth column with the base charge.  
If customers use above 9,000 gallons, the tier two rates are applied to their volumetric 
consumption.  Metered wastewater customers have a similar structure provided in the last two 
columns.  However, the cut-off is lower at 7,000 gallons of wastewater, and the tiers rates are 
higher. 
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Exhibit 22:  ENV’s Existing High Strength Surcharge Rate Schedule. 

 
 

3.1.3. Benchmarking Industry Non-monitored Discharge Strengths 
A benchmarking analysis was conducted for this part of the Study to compare the respective 
discharge strengths assigned to establishment types of non-residential customers.  The intent was 
to assess ENV strength in relationship to other utilities.  With non-monitored programs, it can be 
very challenging to find other utilities that use the exact same establishment types (by SIC code).  
Therefore, the analysis does present some gaps.  It can be observed in Exhibit 23 that ENV’s 
strength assignments are greatly in line, leading RFC to believe ENV was not inconsistent with 
most of the benchmarking metrics, and should continue using the existing discharge strengths.  
ENV could consider conducting a future sampling analysis of each industry in ENV’s system to 
determine adjustments to industry discharge levels at that time. 
 
 

SIC INDUSTRY
> 9,000 > 7,000

$9.96usage $3.13 usage *+ base $61.51 $12.65 usage $4.00 usage *+ base 61.51
2011 Meat Packing Plants $14.731 $4.629 $61.51 $18.710 $5.916 $61.51
2013 Sausage/Other Prepared Meats $10.743 $3.376 $61.51 $13.645 $4.315 $61.51
2015 Poultry Slaughtering/Processing $12.930 $4.063 $61.51 $16.422 $5.193 $61.51
2035 Pickled Fruits/Vegetables, 

Sauces/Seasonings/Dressings $11.028 $3.466 $61.51 $14.007 $4.429 $61.51
2037 Frozen Fruits/Juices/Vegetables $10.893 $3.423 $61.51 $13.835 $4.375 $61.51
2051 Bread/Bakery Products (except 

Cookies/Crackers) $11.527 $3.622 $61.51 $14.640 $4.629 $61.51
5461 Bakeries, Retail $11.527 $3.622 $61.51 $14.640 $4.629 $61.51
2075 Soybean Oil Mills $12.096 $3.801 $61.51 $15.363 $4.858 $61.51
2098 Macaroni, Spaghetti, Vermicelli and 

Noodles $10.174 $3.197 $61.51 $12.921 $4.086 $61.51
2099 Food Preparation, Not Elsewhere 

Classified (i.e. Potato Processing) $17.794 $5.592 $61.51 $22.599 $7.146 $61.51
5311 Restaurant in Department Store $12.524 $3.936 $61.51 $15.906 $5.030 $61.51
5812 Eating Places (i.e., Carry-out, 

Coffee/Snack Shops, Caterers) $12.524 $3.936 $61.51 $15.906 $5.030 $61.51
7011 Hotels/Motels Serving Food $12.524 $3.936 $61.51 $15.906 $5.030 $61.51
5411 Grocery Stores/Super Markets $10.316 $3.242 $61.51 $13.102 $4.143 $61.51
5813 Drinking Places (Alcoholic Bev.) $12.524 $3.936 $61.51 $15.906 $5.030 $61.51
8059 Nursing/Personal Care Facilities $10.245 $3.220 $61.51 $13.012 $4.143 $61.51

METERED WATER METERED WASTEWATER

Code Establishments
9,000 or < 7,000 or <
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Exhibit 23: Benchmarking Establishment Discharge Strengths. 

 
 

3.2. Update of SS High Strength Surcharge 
To update the existing non-residential high strength surcharge rates, a cost of service analysis was 
conducted to appropriately allocate costs associated with the additional burden of treating high 
strength waste.  Unit costs were derived and applied to alternative volumetric rates for the SS 
surcharge. 

3.2.1. Cost Allocation 
In Section 2, the costs allocated to flow served as the basis for designing and calculating 
alternative rates.  For this section, the costs allocated to high strength are examined.  To conduct 
the cost of service analysis for the high strength surcharge program, treatment operating costs are 
allocated to ultimately arrive at high strength rates per pound.  Exhibit 24 shows the three step 
process listed below: 
 

1. Allocation to Treatment Process 
2. Allocation to Parameter 
3. Derive Unit Cost per Pound 

   

SIC INDUSTRY SS SS SS SS SS SS

2011 Meat Packing Plants 870 920 691 1453 642
2013 Sausage/Other Prepared Meats 310 1453 258
2015 Poultry Slaughtering/Processing 617 1453 625
2035 Pickled Fruits/Vegetables, 

Sauces/Seasonings/Dressings 350 1453 510
2037 Frozen Fruits/Juices/Vegetables 331 1453 584
2051 Bread/Bakery Products (except 

Cookies/Crackers) 420 420 600 802 600 533
5461 Bakeries, Retail 420 420 600 802 600 418
2075 Soybean Oil Mills 500 1453 1453
2098 Macaroni, Spaghetti, Vermicelli and 

Noodles 230 1453 1498
2099 Food Preparation, Not Elsewhere 

Classified (i.e. Potato Processing) 1300 1066 1453 713
5311 Restaurant in Department Store 560 493 600 432
5812 Eating Places (i.e., Carry-out, 

Coffee/Snack Shops, Caterers) 560 600 650 600 432
7011 Hotels/Motels Serving Food 560 400 600 650 600 432
5411 Grocery Stores/Super Markets 250 420 800 800 969
5813 Drinking Places (Alcoholic Bev.) 560 240 600 650 600 432
8059 Nursing/Personal Care Facilities 240 250 100 100 200

Pima County, 
AZ Average

 Los Angeles 
Master List

CMUD Master 
ListCode Establishments

ENV Existing 
Average

San Diego 
Average

Santa Monica 
Average
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Exhibit 24:  Cost Allocation Process. 

 
 
Step one, shown in Exhibits 25 and 26, concerns operating labor and expenses from the nine 
treatment plants, provided here in their regional groupings: Metro, Leeward, and Windward.  
ENV staff conducted a thorough review of the treatment processes of each region of wastewater 
treatment facilities and allocated costs according to the percentages provided in Exhibit 25.  
Exhibit 26 presented the resulting allocation of expenses and the subtotal of costs per treatment 
process.      

Exhibit 25:  Allocations to Treatment Process. 

 
 

Treatment 
Operating (O&M) Costs

Flow Suspended Solids BOD

Divide by total 
Pounds of SS

Divide by total 
Pounds of BOD

$ Charge per 
Pound of SS

$ Charge per 
Pound of BOD

Step(1)

Step (2)

Step (3)

OtherAdministrativeLaboratory
Services

Sludge
DigestersDisinfectionSecondary

Treatment
Primary

TreatmentHeadworks

Allocation to Treatment Process

Allocation to Treatment Parameter

Allocation Percentages to Process (1)

For Each Treatment Plant Headworks
Primary 

Treatment
Secondary 
Treatment Disinfection

Sludge 
Digesters

Laboratory 
Services Administrative Other Total

Metro
Salaries 26% 26% 0% 27% 0% 2% 15% 4% 100%
Current Expenses 15% 25% 0% 40% 0% 2% 3% 15% 100%

Leew ard
Salaries 15% 15% 22% 10% 15% 5% 13% 5% 100%
Current Expenses 15% 15% 22% 10% 15% 5% 13% 5% 100%

Windw ard
Salaries 16% 16% 23% 0% 24% 2% 15% 4% 100%
Current Expenses 18% 22% 20% 0% 25% 2% 3% 10% 100%

Admin/Mtce WW Facilities
Salaries 14% 14% 14% 14% 14% 3% 25% 2% 100%
Current Expenses 13% 13% 13% 13% 13% 5% 25% 5% 100%

(1) Source:  ENV staff provided percent allocations.
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Exhibit 26:  Allocation of Costs to Treatment Process. 

 
 
The subtotals of costs per treatment process are then allocated to different cost categories in Step 
Two of the allocation process.  Exhibit 27 shows this process.  Again, RFC consulted ENV staff 
for the allocation percentages, and since the existing rate structure only recovers costs associated 
with treating SS, no costs are allocated to BOD at this time.  In a later section, BOD costs and 
results rates will be explored, but for the update of the high strength surcharges only SS costs are 
considered.  

Exhibit 27:  Allocation of Treatment Process Costs to Cost Categories. 

 
 
The third step calculates the unit cost.  In FY 2010, ENV treated a combined 77.6 million pounds 
of SS at all nine treatment facilities.   The total of $23.6 million for SS treatment derived in 
Exhibit 27 and the estimated total pounds of SS treated of 77.6 million pounds are used to 
calculate a unit cost per pound of $0.3037 for SS, shown in Exhibit 28.  This unit cost will be 
used to derive new surcharge rates. 

Exhibit 28:  SS Unit Cost Calculation. 

 

For Each Treatment Plant
Budget 
Amount Headw orks

Primary 
Treatment

Secondary 
Treatment Disinfection

Sludge 
Digesters

Laboratory 
Services Administrative Other

Metro
Salaries $4,098,409 $1,065,586 $1,065,586 $0 $1,106,570 $0 $81,968 $614,761 $163,936
Current Expenses $22,217,305 $3,332,596 $5,554,326 $0 $8,886,922 $0 $444,346 $666,519 $3,332,596

Leew ard
Salaries $5,040,143 $756,021 $756,021 $1,108,831 $504,014 $756,021 $252,007 $655,219 $252,007
Current Expenses $12,031,481 $1,804,722 $1,804,722 $2,646,926 $1,203,148 $1,804,722 $601,574 $1,564,093 $601,574

Windw ard
Salaries $4,133,183 $661,309 $661,309 $950,632 $0 $991,964 $82,664 $619,977 $165,327
Current Expenses $12,097,001 $2,177,460 $2,661,340 $2,419,400 $0 $3,024,250 $241,940 $362,910 $1,209,700

Admin/Mtce WW Facilities
Salaries $3,544,428 $496,220 $496,220 $496,220 $496,220 $496,220 $106,333 $886,107 $70,889
Current Expenses $8,790,167 $1,142,722 $1,142,722 $1,142,722 $1,142,722 $1,142,722 $439,508 $2,197,542 $439,508

Subtotals ($) $71,952,117 $11,436,637 $14,142,247 $8,764,731 $13,339,596 $8,215,899 $2,250,340 $7,567,128 $6,235,538

Subtotals from 
Process Allocation

Allocation Percentages to Treatment Parameter (1)

Processes Flow BOD TSS Sum
Headworks $11,436,637 100% 0% 0% 100%
Primary Treatment $14,142,247 20% 0% 80% 100%
Secondary Treatment $8,764,731 100% 0% 0% 100%
Disinfection $13,339,596 100% 0% 0% 100%
Sludge Digesters $8,215,899 26% 0% 74% 100%
Laboratory Services $2,250,340 26% 0% 74% 100%
Administrative $7,567,128 67% 0% 33% 100%
Other $6,235,538 67% 0% 33% 100%

Total $48,369,399 $0 $23,582,718 $71,952,117

(1) Source:  ENV staff provided percent allocations.

SS

Allocated Costs $23,582,718

Total lbs 77,641,227           

Unit Cost per lb. $0.3037
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3.2.2. Updated Rates 
Using the unit cost, the assumed domestic strength of 200 mg/l, and the alternative uniform 
volumetric rate for standard flow, alternative high strength surcharge rates can be developed.  
Exhibit 29 provides this process.  The average concentration (mg/l) of SS per establishment is 
fixed according to the rate schedule.  To arrive at the premium per thousand gallons, the domestic 
strength of 200 mg/l must be removed from the average discharge concentration and converted to 
a pound per thousand gallons concentration.  The unit cost is applied to this concentration for a 
premium rate per thousand gallons for each establishment type.  The premium is added to the 
base uniform volumetric rate, determined in Section 2, to result in an alternative set of uniform 
SS rates per thousand gallons per respective establishment (last column).    

Exhibit 29:  Updated Rates Calculation. 

 

3.2.3. Revenue 
The cost of service rates for non-residential, non-monitored high strength surcharge customers 
result in an annual revenue of $301,085.  This is calculated using FY 2010 annual demand levels 
and assuming 0% growth in demand for FY 2011.  Exhibit 30 presents the revenue calculation by 
establishment type. 
 
 

Domestic Strength (mg/l) 200
Convert to lb/kgal 0.0083453
Unit Cost per lb. $0.3037
Proposed Volumetric Rate $3.49

SIC INDUSTRY SS SS SS SS SS

2011 Meat Packing Plants 870 670 5.59 $1.6983 $5.1886
2013 Sausage/Other Prepared Meats 310 110 0.92 $0.2788 $3.7692
2015 Poultry Slaughtering/Processing 617 417 3.48 $1.0570 $4.5473
2035 Pickled Fruits/Vegetables, 

Sauces/Seasonings/Dressings 350 150 1.25 $0.3802 $3.8706
2037 Frozen Fruits/Juices/Vegetables 331 131 1.09 $0.3321 $3.8224
2051 Bread/Bakery Products (except 

Cookies/Crackers) 420 220 1.84 $0.5577 $4.0480
5461 Bakeries, Retail 420 220 1.84 $0.5577 $4.0480
2075 Soybean Oil Mills 500 300 2.50 $0.7604 $4.2508
2098 Macaroni, Spaghetti, Vermicelli and 

Noodles 230 30 0.25 $0.0760 $3.5664
2099 Food Preparation, Not Elsewhere 

Classified (i.e. Potato Processing) 1300 1100 9.18 $2.7883 $6.2786
5311 Restaurant in Department Store 560 360 3.00 $0.9125 $4.4029
5812 Eating Places (i.e., Carry-out, 

Coffee/Snack Shops, Caterers) 560 360 3.00 $0.9125 $4.4029
7011 Hotels/Motels Serving Food 560 360 3.00 $0.9125 $4.4029
5411 Grocery Stores/Super Markets 250 50 0.42 $0.1267 $3.6171
5813 Drinking Places (Alcoholic Bev.) 560 360 3.00 $0.9125 $4.4029
8059 Nursing/Personal Care Facilities 240 40 0.33 $0.1014 $3.5917

Average (above 
Domestic) (lb/kgal) Updated Premium

Alternative 
Volumetric Rate

Average (above 
Domestic) (mg/l)Code Establishments Average (mg/l)
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Exhibit 30:  High Strength Surcharge Program Revenue Projection. 

 
 

3.2.4. Existing Rates and Alternative Rates 
Exhibit 31 shows the comparison of existing and alternative surcharge rates based upon cost of 
service. 

Exhibit 31:  Comparison of Existing to Alternative Rates. 

 

3.2.5. Customer Impacts 
Exhibit 32 provides a customer impact analysis for high strength surcharge customers.  According 
to the schedule, all customers in this sampling experience a decrease in their bi-monthly bill, 

INDUSTRY SS SS SS SS

Meat Packing Plants $1.6983 $5.1886 1,092 $1,855
Sausage/Other Prepared Meats $0.2788 $3.7692 7,230 $2,016
Poultry Slaughtering/Processing $1.0570 $4.5473 0 $0
Pickled Fruits/Vegetables, 
Sauces/Seasonings/Dressings $0.3802 $3.8706 6 $2
Frozen Fruits/Juices/Vegetables $0.3321 $3.8224 0 $0
Bread/Bakery Products (except 
Cookies/Crackers) $0.5577 $4.0480 3,810 $2,125
Bakeries, Retail $0.5577 $4.0480 3,846 $2,145
Soybean Oil Mills $0.7604 $4.2508 7,050 $5,361
Macaroni, Spaghetti, Vermicelli and 
Noodles $0.0760 $3.5664 8,874 $675
Food Preparation, Not Elsewhere 
Classified (i.e. Potato Processing) $2.7883 $6.2786 0 $0
Restaurant in Department Store $0.9125 $4.4029 31,782 $29,002
Eating Places (i.e., Carry-out, 
Coffee/Snack Shops, Caterers) $0.9125 $4.4029 5,808 $5,300
Hotels/Motels Serving Food $0.9125 $4.4029 272,988 $249,108
Grocery Stores/Super Markets $0.1267 $3.6171 12,552 $1,591
Drinking Places (Alcoholic Bev.) $0.9125 $4.4029 0 $0
Nursing/Personal Care Facilities $0.1014 $3.5917 18,798 $1,906

Total Revenue $301,085

Consumption (kgal)
Revenue from 

SurchargeUpdated Premium
Alternative 

Volumetric RateEstablishments

FY 2011 Existing Rates FY 2011 Alternative Rates
SIC INDUSTRY SS SS SS SS

Existing Existing Volumetric Rates Alternative Alternative
Fixed Rate 9,000 & Below >9,000 Fixed Rate Volumetric Rate

(all volume levels)

2011 Meat Packing Plants $61.51 $4.63 $14.73 $58.46 $5.19
2013 Sausage/Other Prepared Meats $61.51 $3.38 $10.74 $58.46 $3.77
2015 Poultry Slaughtering/Processing $61.51 $4.06 $12.93 $58.46 $4.55
2035 Pickled Fruits/Vegetables, 

Sauces/Seasonings/Dressings $61.51 $3.47 $11.03 $58.46 $3.87
2037 Frozen Fruits/Juices/Vegetables $61.51 $3.42 $10.89 $58.46 $3.82
2051 Bread/Bakery Products (except 

Cookies/Crackers) $61.51 $3.62 $11.53 $58.46 $4.05
5461 Bakeries, Retail $61.51 $3.62 $11.53 $58.46 $4.05
2075 Soybean Oil Mills $61.51 $3.80 $12.10 $58.46 $4.25
2098 Macaroni, Spaghetti, Vermicelli and 

Noodles $61.51 $3.20 $10.17 $58.46 $3.57
2099 Food Preparation, Not Elsewhere 

Classified (i.e. Potato Processing) $61.51 $5.59 $17.79 $58.46 $6.28
5311 Restaurant in Department Store $61.51 $3.94 $12.52 $58.46 $4.40
5812 Eating Places (i.e., Carry-out, 

Coffee/Snack Shops, Caterers) $61.51 $3.94 $12.52 $58.46 $4.40
7011 Hotels/Motels Serving Food $61.51 $3.94 $12.52 $58.46 $4.40
5411 Grocery Stores/Super Markets $61.51 $3.24 $10.32 $58.46 $3.62
5813 Drinking Places (Alcoholic Bev.) $61.51 $3.94 $12.52 $58.46 $4.40
8059 Nursing/Personal Care Facilities $61.51 $3.22 $10.25 $58.46 $3.59

Code Establishments
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indicating the cost of service rates will likely provide a reduction in bimonthly bills to many, if 
not all, high strength surcharge customers. 

Exhibit 32:  Non-residential Customer Impact Analysis. 

 
 

3.3. BOD Surcharge 

3.3.1. Need for a BOD Surcharge  
Secondary treatment is the process that removes biological oxygen demand (BOD) from 
wastewater, and is being mandated by the EPA for ENV’s system.  Currently, secondary 
treatment is being conducted at all facilities with the exception of Sand Island.  Also, only 
approximately half of the flow at Honouliuli is being treated for secondary treatment.  EPA is 
mandating that all wastewater undergo secondary treatment.  ENV has a series of capital projects 
planned from FY 2015-2035 to implement full secondary treatment at Honouliuli and Sand 
Island.  Knowing this, ENV may elect to assess a BOD charge to non-residential customers with 
elevated BOD in their waste.   

3.3.2. Surcharge Rate Design 
For a preliminary look, ENV has requested a rate structure development and analysis for BOD 
surcharge rates.  BOD rates would be administered in a similar method as SS rates; BOD 
surcharge customers would be non-monitored and pay a higher volumetric rate per thousand 
gallons, which would include the BOD premium and base uniform volumetric rate.   

3.3.2.1. Cost Allocation for BOD 
The allocation process for BOD is consistent with the allocation process for SS.  Step one of the 
allocation process is the same, and was referenced in Exhibit 24, 25, and 26.  However, Step two 
is now different.  Instead of zero costs allocated to the treatment of BOD, as shown in Exhibit 27, 
Exhibit 33 shows the modified allocation of process costs to cost categories.  Approximately 
$14.2 million is allocated to BOD according to a cost of service allocation process completed by 
ENV staff.     

SIC INDUSTRY FY 2011 Existing Rates versus Alternative Rates Comparison  

Code Establishments

Monthly Water 
Consumption

Bi-monthly Bill: 
Existing

Bi-monthly Bill: 
Alternative 

Percent 
Change

2011 GOLDEN COIN FOOD INDUSTRIES 49,500 $1,399.55 $1,134.39 -18.95%
2013 HI FOOD PRODUCTS 178,000 $3,814.92 $3,674.96 -3.67%
2015 Poultry Slaughtering/Processing 50,000 $1,256.41 $1,094.55 -12.88%
2035 AMER HAWN SOY CO 1,000 $129.95 $123.11 -5.26%
2037 Frozen Fruits/Juices/Vegetables 50,000 $1,077.86 $1,036.55 -3.83%
2051 MAUNA KEA BAKING COMPANY 31,000 $695.40 $653.85 -5.98%
5461 KILANI BAKERY 26,500 $591.66 $558.94 -5.53%
2075 AALA TOFU FACTORY 111,500 $2,671.12 $2,387.93 -10.60%
2098 H & U INC 314,500 $6,396.88 $6,391.08 -0.09%
2099 HPC FOODS LTD 545,000 $19,298.84 $13,440.22 -30.36%
5311 Restaurant in Department Store 50,000 $1,220.84 $1,082.99 -11.29%
5812 TACO ALOHA INC 32,000 $769.97 $693.11 -9.98%
7011 Hotels/Motels Serving Food 50,000 $1,220.84 $1,082.99 -11.29%
5411 FOODLAND 84,500 $1,739.09 $1,724.01 -0.87%
5813 IMUA LOUNGE 18,500 $431.82 $400.71 -7.21%
8059 POHAI NANI GOOD SAMARITAN 196,500 $4,022.86 $4,001.12 -0.54%
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Exhibit 33:  Cost Allocation for BOD. 

 
 

3.3.3. BOD Rate Calculation 
ENV treated approximately 72.85 million pounds of BOD in FY 2010, which resulted in a unit 
cost per pound for BOD of $0.1951, shown in Exhibit 34. 

Exhibit 34:  Unit Cost Calculation for BOD. 

 
 

Similarly to the SS rate development, BOD’s unit cost was used to develop premiums per 
thousand gallons per establishment.  This process is presented in Exhibit 35. 

Subtotals from 
Process Allocation

Allocation Percentages to Treatment Parameter (1)

Processes Flow BOD TSS Sum
Headworks $11,436,637 100% 0% 0% 100%
Primary Treatment $14,142,247 20% 0% 80% 100%
Secondary Treatment $8,764,731 0% 100% 0% 100%
Disinfection $13,339,596 100% 0% 0% 100%
Sludge Digesters $8,215,899 0% 26% 74% 100%
Laboratory Services $2,250,340 0% 26% 74% 100%
Administrative $7,567,128 47% 20% 33% 100%
Other $6,235,538 47% 20% 33% 100%

Total $34,157,078 $14,212,321 $23,582,718 $71,952,117

(1) Source:  ENV staff provided percent allocations.

BOD

Allocated Costs $14,212,321

Total lbs 72,850,526           

Unit Cost per lb. $0.1951
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Exhibit 35:  Rate Calculation for BOD. 

 
 
It is important to note that as full secondary treatment becomes implemented at all nine facilities, 
the costs allocated to BOD will increase, increasing the unit cost and ultimately rates for non-
residential BOD surcharged customers. 

3.3.4. Revenue Projection  
Exhibit 36 shows the additional revenue of $142,000 generated as a result of the BOD premiums.  
If the BOD charge would be implemented, the BOD premium would be combined with the SS 
volumetric rates derived earlier for a combined SS and BOD non-residential high strength 
volumetric charge per 1,000 gallons.  Adding the premium for BOD would offset a portion of the 
decrease in customer bill experienced with only the SS rate, especially for bakeries, meat and 
poultry processing and packing plants, and noodle factories where BOD levels are particularly 
elevated in their wastewater. 

Domestic Strength (mg/l) 200
Convert to lb/kgal 0.0083453
Unit Cost per lb. $0.1951
Proposed Volumetric Rate $3.49

SIC INDUSTRY BOD BOD BOD BOD

2011 Meat Packing Plants 1191 991 8.27 $1.6134
2013 Sausage/Other Prepared Meats 593 393 3.28 $0.6398
2015 Poultry Slaughtering/Processing 1062 862 7.19 $1.4034
2035 Pickled Fruits/Vegetables, 

Sauces/Seasonings/Dressings 1570 1370 11.43 $2.2305
2037 Frozen Fruits/Juices/Vegetables 1097 897 7.49 $1.4604
2051 Bread/Bakery Products (except 

Cookies/Crackers) 1206 1006 8.40 $1.6378
5461 Bakeries, Retail 836 636 5.31 $1.0355
2075 Soybean Oil Mills 2213 2013 16.80 $3.2773
2098 Macaroni, Spaghetti, Vermicelli and 

Noodles 2111 1911 15.95 $3.1112
2099 Food Preparation, Not Elsewhere 

Classified (i.e. Potato Processing) 808 608 5.07 $0.9899
5311 Restaurant in Department Store 691 491 4.10 $0.7994
5812 Eating Places (i.e., Carry-out, 

Coffee/Snack Shops, Caterers) 691 491 4.10 $0.7994
7011 Hotels/Motels Serving Food 271 71 0.59 $0.1156
5411 Grocery Stores/Super Markets 350 150 1.25 $0.2442
5813 Drinking Places (Alcoholic Bev.) 691 491 4.10 $0.7994
8059 Nursing/Personal Care Facilities 527 327 2.73 $0.5324

Code Establishments Average (mg/l)
Average (above 

Domestic) (mg/l)
Average (above 

Domestic) (lb/kgal) Updated Premium
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Exhibit 36: BOD High Strength Surcharge Revenue Projection. 

 

3.3.5. Discharge Concentrations 
For this analysis, the BOD rate schedule mimics the SS rate schedule, with different discharge 
concentrations and rates.  The same establishment types are used.  Since ENV does not currently 
assess BOD rates and thus does not have a schedule of typical discharge concentrations per 
establishment, a benchmarking analysis was conducted to select a set of discharge concentrations.  
The typical discharge concentrations are provided in Exhibit 35 above, and were determined as 
the best representative concentrations for the establishment types.  However, ENV may want to 
consider sampling discharge of non-residential customers to establish more accurate 
concentrations. 
 

3.4. Waste Hauling Charges 

3.4.1. Waste Hauling Overview 
ENV allows and charges for waste to be hauled directly to several receiving sites within the 
wastewater collection system.  Waste haulers, who typically collect liquid waste from septic 
tanks, grease traps, etc., discharge their waste at the headworks of a wastewater treatment facility, 
or other approved site.  It is important to give waste haulers an opportunity to discharge these 
waste streams in a safe manner.  However, it is also important to assess an equitable fee based on 
the cost to handle and treat that waste stream.   
 
ENV estimates it processes approximately 23 million gallons of hauled waste in FY 2010.  ENV 
currently assesses the volumetric rate to waste haulers.  Waste haulers self-report the amount of 
waste, and bills are generated based on these levels of waste.  RFC was tasked to recalculate the 
volumetric rate based on cost of service, and to calculate a rate if BOD surcharges were 
implemented. 

SIC INDUSTRY BOD BOD BOD

2011 Meat Packing Plants $1.6134 1,092 $1,762
2013 Sausage/Other Prepared Meats $0.6398 7,230 $4,626
2015 Poultry Slaughtering/Processing $1.4034 0 $0
2035 Pickled Fruits/Vegetables, 

Sauces/Seasonings/Dressings $2.2305 6 $13
2037 Frozen Fruits/Juices/Vegetables $1.4604 0 $0
2051 Bread/Bakery Products (except 

Cookies/Crackers) $1.6378 3,810 $6,240
5461 Bakeries, Retail $1.0355 3,846 $3,982
2075 Soybean Oil Mills $3.2773 7,050 $23,105
2098 Macaroni, Spaghetti, Vermicelli and 

Noodles $3.1112 8,874 $27,609
2099 Food Preparation, Not Elsewhere 

Classified (i.e. Potato Processing) $0.9899 0 $0
5311 Restaurant in Department Store $0.7994 31,782 $25,406
5812 Eating Places (i.e., Carry-out, 

Coffee/Snack Shops, Caterers) $0.7994 5,808 $4,643
7011 Hotels/Motels Serving Food $0.1156 272,988 $31,555
5411 Grocery Stores/Super Markets $0.2442 12,552 $3,065
5813 Drinking Places (Alcoholic Bev.) $0.7994 0 $0
8059 Nursing/Personal Care Facilities $0.5324 18,798 $10,008

Total Revenue $142,015

Code Establishments Updated Premium
Consumption 

(kgal)
Revenue from 

Surcharge
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3.4.2. Cost of Service Based Rate Calculation to Update Existing Rates 
The methodology for development of high strength surcharges should be applied to development 
of a hauled waste discharge fee.  High strength surcharges are based on the cost to treat one 
pound of pollutant.  The updated unit cost per pound for pollutant treatment, calculated for SS in 
Section 3.2.1, applied to the assumed strength per gallon of hauled waste would generate a “cost 
per gallon” fee for hauled waste.  The process to calculate this fee is presented in Exhibit 37.  For 
this analysis, the assumed strength of hauled waste is 2000 mg/l.  This strength may be on the low 
side, but it is a conservative estimate not inconsistent with industry benchmarking.  ENV may 
want to consider sampling for a more accurate average strength for hauled waste.  This assumed 
strength is applied to the unit cost of $0.3037 per pound to determine the premium, and ultimately 
the total flow rate of $8.0530 per thousand gallons.  Currently, only treatment costs are 
considered in the development of the hauled waste charge, but RFC recommends considering the 
inclusion of an administrative component for future fee development to recover the costs of 
overseeing the hauled waste program. 

Exhibit 37:  Calculation of Hauled Waste Charge. 

 

3.4.3. Hauled Waste Rates with BOD 
If BOD surcharges were in effect, ENV would want their hauled waste volumetric rate to include 
a component to cover BOD treatment.  Exhibit 38 recalculates the hauled waste rate to include 
BOD charges.  The total volumetric rate is $11.3091 per thousand gallons. 

Exhibit 38:  Waste Hauler Rate Calculation with BOD. 

 

Domestic Strength (mg/l) 200
Convert to lb/kgal 0.0083453
Unit Cost per lb. $0.3037
Proposed Volumetric Rate $3.49

SS SS SS SS SS

2000 15.02 $4.5626 $3.49 $8.0530

Flow Rate - 
Charge

Proposed Average 
(mg/l)

Proposed Average 
(lb/kgal)

SS Unit Rate - 
Charge

Flow Rate - 
Charge

Domestic Strength (mg/l) 200
Convert to lb/kgal 0.0083453
SS Unit Cost per lb. $0.3037
BOD Unit Cost per lb. $0.1951
Proposed Volumetric Rate $3.49

SS SS SS SS SS

2000 15.02 $4.5626 $3.49 $8.0530

BOD BOD BOD BOD BOD

2000 16.69 $3.2561 $0.00 $3.2561

Total Rate $11.3091

Proposed Average 
(lb/kgal)

SS Unit Rate - 
Charge

Flow Rate - 
Charge

Flow Rate - 
Charge

Proposed Average 
(mg/l)

Proposed Average 
(mg/l)

Proposed Average 
(lb/kgal)

SS Unit Rate - 
Charge

Flow Rate - 
Charge

Flow Rate - 
Charge
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3.4.4. Other Considerations 
Currently, ENV supports self-reporting for discharging hauled waste.  There are several methods 
ENV could consider that would allow them to more closely monitor hauled waste.  For example, 
ENV could install wastewater meters at the discharge sites.  Another method would be to install a 
weigh station that weigh the tanker truck before and after.  The volumetric rate could be 
converted to a rate per pound and assessed accordingly.  The capacity of the truck could be used 
in determining a customer’s bill.  The volumetric rate could be applied to the total, or percentage 
of, the capacity.  These three methods may result in increased revenue by more accurately 
accounting level of hauled waste discharged into the system.  However, ENV must also consider 
that this measure, as well as any substantial increase in rates, may result in illegal discharges.  

3.5. High Strength Surcharges and Hauled Waste Fee Summary 
In this section, updated volumetric rates were calculated for non-residential surcharged 
customers.  These rates use the foundation of uniform volumetric rates from Section 2 and 
calculate the additional premium per thousand gallons per establishment type for the additional 
treatment costs expended to remove elevated levels of suspended solids using a unit cost per 
pound approach.  Furthermore, sample rates and rate schedule were provided if surcharges for 
treatment of BOD were implemented.  A volumetric charge was determined for hauled waste 
using the same unit cost from the high strength surcharge methodology.  For both high strength 
and hauled waste charges, standards or assumed strengths of wastewater were used to derive the 
charges, but ENV may want to consider conducting a comprehensive sampling of non-residential 
establishments’ discharges and hauled waste to incorporate into the rate calculations to more 
accurately reflect the characteristics of effluent in their own system. 
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SECTION 4:  FACILITY CHARGE 
 
 
 
In general, facility charges or impact fees are defined as “One-time capital recovery charges 
assessed against new development as a way to recover a proportional share of the cost of capital 
facilities constructed to provide service capacity for new customers.”4

4.1. Facility Charge Approaches 

    These types of fees are 
typically used in areas that have or are experiencing high growth where recovering expansion 
related costs through rates would place an inequitable burden on existing customers. 

Numerous approaches to determining facility charges have been adopted by wastewater utilities 
across the country.  The major goal in selecting an impact fee methodology is to select an 
approach which provides intergenerational equity to existing and future customers and is legally 
defensible.  In order to meet this goal, care must be taken to develop facility charges that reflect 
the actual cost of providing capacity to meet each customer’s needs or level of demand.  The 
more prevalent and accepted methodologies for calculating facility charges are discussed below, 
followed by a brief discussion of the “Rational Nexus” test. 

4.1.1. System Buy-In Approach 
Under this approach, facility charges are based upon the "buy-in" concept that existing users, 
through service charges, tax contributions, and other up-front charges, have developed a valuable 
public capital facility.  This method is appropriate for utility systems, or components of utility 
systems, with additional capacity already in place, and provides an estimate of the cost of 
providing a unit of capacity based upon the net equity of the existing assets.  This method 
calculates a fee based upon the proportional cost of each user’s, both existing and future, share of 
the existing system capacity.  The costs of the facilities are based on a review of fixed asset 
records and include escalation of the depreciated value of those assets to current dollars.  Any 
outstanding principal on funds borrowed to construct the core assets is deducted, based on the 
assumption that this cost will be recovered from all present and future customers through the 
retail utility rates. 

4.1.2. Marginal Incremental Cost Methodology 
The marginal incremental cost methodology specifically focuses on the cost of adding additional 
facilities to serve new customers.  It is most appropriate in a situation where existing facilities do 
not have available capacity to serve to new customers and the cost for new capacity can be tied to 
an approved CIP or master plan.  This method includes the calculation of an adjustment or credit 
for relevant principal payments related to the new assets that will be recovered through future 
utility rates.  This credit is designed to address the issue of double payment by new customers for 
the same unit of capacity through the facility charge and through user rates and charges.   

4.1.3. Rational Nexus 
In general, properly developed facility charges must comply with the Rational Nexus test 
established in court cases.  The Rational Nexus test requires that: 1) the need for facility charges 

                                                      
4 Comprehensive Guide to Water and Wastewater Finance and Pricing - Third Edition, George A. Raftelis 
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is a result of new growth; 2) the amount of the fee does not exceed the reasonable cost to provide 
capacity to accommodate growth; and 3) the funds collected must be adequately earmarked for 
the sufficient benefit of new customers required to pay the fee.  The development of appropriate 
facility charges is an important component in the overall strategy for pricing utility services and 
represents a major challenge for public utilities. 
 

4.2. Existing Facility Charges and Methodology 
The methodology for the existing facility charges was last updated in 1997 in the Bartle Wells 
Associates report in 1997.  Because the community was experiencing and projecting growth and 
had an extensive capital improvement plan in place for the next several years, which included 
adding treatment capacity within the system, the marginal incremental approach served as the 
basis for the facility charge calculation.   
 
The existing rates are provided in Exhibit 39, and are expressed as the rate per ESDU, or 
equivalent single dwelling unit.  For residential, a charge of $5,541 is currently assessed to new 
homes.  Typically these fees are paid for by the developer.  Currently, the facility charges must be 
paid upon the issuance of a planning permit.  This is very early on in the development process, 
and ENV runs the risk of potential refunding issues should the project never make it out of the 
planning phase.  ENV may want to consider changing the existing policy to assess fees upon the 
issuance of a building permit.  This timing of impact fees is more consistent with other utilities in 
the industry.   

Exhibit 39: Existing Facility Charges. 

 
 
 
Since the previous analysis, growth has slowed due to several factors, including land availability 
and the overall national and international economic downturn.  ENV currently has ample capacity 
for years to come based on projected growth, and therefore, it is appropriate and more accurate to 
adopt the system buy-in approach as the basis for the facility charge calculation. 
 

4.3. Updated Facility Charge Methodology 
RFC proposes that the wastewater facility charge be calculated based on the system buy-in 
approach for capacity already in place to serve new customers.  The approach used to develop the 
facility charge involves the following steps: 
 

1. The replacement cost new less depreciation (RCNLD) of the wastewater system assets 
available to serve the existing and new customers of ENV’s wastewater system will be 

EXISTING WASTEWATER SYSTEM FACILITY CHARGES

Customer Class FY 2011

Residential $5,541

Low-income Residential $1,146

Non-Residential $5,541

Non-Residential Charge = $4,763 + ($778 * Ssi/200 )
    with High Strength      Ss i  = Estimated Strength (mg/l )
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determined.  RCNLD represents the cost today to replicate the existing assets of the 
utility system.  The RCNLD will be developed by escalating the depreciated original 
cost, or net book value (NBV), of each asset to reflect the cost to replace the depreciated 
asset today.  The escalation factors for the assets are based on factors provided in the 
Handy Whitman Index related to trends of public utility construction costs.  Furthermore, 
the RCNLD represents the cost to replicate the NBV of the existing assets used to 
determine the current customer’s investment in the wastewater system assets.   

2. The level of cash on hand accumulated as a result of previous facility charge revenue and 
other capital related reserves will be determined and combined with the RCNLD of the 
capital assets from step one. 

3. Principal on outstanding bonds used to construct the existing assets is deducted from the 
total investment in system assets, based on the assumption that this cost will be recovered 
from all present and future customers through the retail utility rates.        

4. The Net Assets is the RCNLD plus financial assets less outstanding debt obligations, and 
this value is divided by the total ERUs of capacity available to serve both existing and 
new customers.  This capacity is approximately 157 MGD.  With a standard design flow 
of 305 gpd per ERU plus an I&I factor of 27.7%, derived from the analysis of billed to 
treated flow, the total possible ERUs for the system equals 403,303.  The calculation of 
net assets divided by total ERUs will result in an updated cost per ERU. 

4.4. Facility Charge Summary and Challenges 
An update of the facility charge is not possible at this time due to issues with data availability.  
Capital asset information requires a significant amount of ongoing effort to maintain accurate and 
relevant records.  ENV is currently reviewing their asset management internally and will be able 
to provide applicable asset values for the calculation of the RCNLD at a later time.  Upon the 
determination of the RCNLD, an updated facility charge will be possible using the steps listed 
above and summarized in Exhibit 40. 

Exhibit 40:  Facility Charge Calculation Process. 

 
 
 

+ • RCNLD of Wastewater System Assets

- • Less Existing Principal Obligations

= • Equals Net Assets

÷ • Divide by Total ERUs of Capacity

= • Equals Updated Facility Charge per ERU
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SECTION 5:  AFFORDABILITY 
 
 

5.1. What Is Affordability? 
Affordability may be defined as the ability of customers to pay for utility services billed to them.  
Exactly how affordability should be measured, however, is not as easy to define.  Should 
affordability be linked primarily to "typical" residential customers?  Or should affordability 
strictly consider how many low or fixed income customers might have trouble paying their 
wastewater bills?  Each of these situations would create a different perspective on how 
affordability should be measured.  Furthermore, each utility's customer base is unique, both in 
terms of economic profile, demand patterns, and data availability.  For all of these reasons, how 
to address affordability is very much an art at least as much as it is a science.   

5.2. Why Is Affordability Important?  
 “As rates continue to rise more rapidly than inflation and as the recession continues, affordability 
is going to become a bigger issue for utilities.”5

5.3. Affordability:  Who’s Responsible? 

  In general, wastewater rates are increasing more 
quickly than the CPI.  As this trend continues, wastewater charges will become a more significant 
portion of the expenses of a household or business.  This trend has led utilities to contemplate 
how to assist their customers.  The City and County of Honolulu has one of the highest minimum 
charges for a typical residential customer in the United States, so affordability of rates for 
customers is an issue that warrants further consideration by the utility and governing 
municipality.  

Within the wastewater industry there is debate as to whether utilities should be responsible for 
affordability programs.  Many believe that since the utilities are placing the burden on the 
customers that they should be responsible, while others believe it is outside the mission of the 
utilities, which is to provide the necessary service while protecting the environment.  Given the 
level of the rates and the demographics of the ENV’s service area, the City and County might 
consider implementing an affordability program.  As part of the consideration the City and 
County must answer the following questions: 
 

• To what degree should a disadvantaged customer be subsidized? 
• What is the level of charge that will be subsidized? 
• What will be the source of funding, initial and ongoing, of the program? 
• What agency will oversee the program? 
• How will those that really can’t afford to pay be determined? 

Upon selecting an affordability program or approach, the utility must then determine how to pay 
for it.  Affordability assistance costs could be recovered by all other customers not receiving 
assistance.  In other words, the costs could be recovered through retail rates.  Another method of 
funding affordability could be money from the General Fund.  In this situation, the utility is 
determining that affordability is not necessarily a function of operating the utility as an enterprise 

                                                      
5 2008 Water and Wastewater Rate Survey, AWWA and Raftelis Financial Consultants, Inc., pg. 4. 
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fund, but affordability is more of a social issue and should be covered by funds outside of those 
charged for operating the utility. 

5.4.  What Does Affordability Mean for the Utility? 
Incorporating an affordability measure to assist economically disadvantaged or fixed income 
customers, either directly or indirectly, with the cost of rising wastewater rates would be a public 
good-faith effort, which could improve customer relations and reflect the utility’s commitment to 
support social initiatives in the community.  Aside from public perception, however, affordability 
is much more than an intangible concept.  Charging rates that many customers cannot afford to 
pay will result in real costs to the utility.  The following are examples that could result in 
financial impacts for the utility.  

 
• Bill delinquency 

- Uncollectible receivables 
- Increased administrative overhead 
- Costs for hiring outside collection firms 
- Need for higher reserves to cover uncollectible accounts 

• Revenue shortfalls 
- Expected revenues may not materialize if new rates are burdensome. 

Affordability of monthly water and wastewater bills is a function of regional, local, and 
household economic conditions, and there is no "one-size-fits-all" affordability index.  For 
example: The 1998 Water Affordability Programs6

 

 report  by the AWWA Research Foundation 
suggests that water and wastewater bills become unaffordable at two percent (each) of 
impoverished household income.  However, this equates to a four percent total water and 
wastewater rate burden, and it could be argued that this percentage is rather high for those 
customers that are impoverished. Because poverty level customers have a smaller percentage of 
income available for covering utility costs than higher income customers, their affordability 
thresholds tend to be relatively low.  Other considerations for the utility include: 

• Typical bill amount 
• Household income (low income, average, other statistics) 
• Number of customers at different burden levels 
• Poverty level 
• Available customer data  

A few additional considerations for the utility are to what degree disadvantaged customers should 
be subsidized and to what degree other customers should be required to shoulder the burden for 
the utility to be socially sensitive.  If policy dictates that the utility fund the affordability program, 
rates for all customers will likely increase to generate enough revenue to recover the affordability 
program costs.  In the later discussion of alternatives for ENV, the costs of such affordability 
programs are calculated, but the numbers are estimates and based on several assumptions.  While 
these estimates may be high or low, the bottom line is that additional revenue will be required.  
This in turn will increase the level of assistance needed and further increase the cost of the 
program.  It may be prudent for the utility to phase-in the level of assistance to gauge the level of 
participation and be able to project the ultimate cost.   

                                                      
6 Water Affordability Programs, AWWA Research Foundation, Publication 90732, 1998. 
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5.5. EPA Affordability Standards 
Since the 1990s the EPA has used affordability criteria to assess the ability of utilities to pay for 
new treatment processes. One example of such criteria is the 1997 financial capability tests 
established as part of the EPA's Combined Sewer Overflow Control Policy.  In 2002, however, 
EPA was directed by Congress to reevaluate how it measures affordability for small systems.  As 
a result, the EPA has been working with the National Drinking Water Advisory Council and the 
Science Advisory Board to determine what changes should be made to the EPA's standardized 
national affordability criteria.  The EPA has indicated a preference for measuring affordability as 
a percentage of Median Household Income (MHI), which has been used as a central component 
of EPA affordability measures for more than 10 years.  MHI data is readily available, simple to 
understand, and already used in EPA's affordability test, and thus, its appeal is easily understood.  
Because EPA affordability criteria are inevitably also adopted by many decision-makers for 
general-purpose use, they have a significant influence on how the industry views affordability. 
This is true even though these affordability tests were originally designed primarily to evaluate 
the utility cost burden of new regulations.  This approach to affordability is different than how a 
utility evaluates how much of a bill should be subsidized, how customers are deemed eligible, 
and how the subsidy should be administered.   

5.6. Common Approaches to Customer Affordability 
There are numerous types of affordability programs, applicable to both water and wastewater 
utilities, that are available to use in order to help economically disadvantaged, or low-income, 
customers.  However, the type of programs that are implemented will vary depending on state 
statutes, trust indentures for the issuance of bonds, policy decisions, and other factors.  The 
affordability programs that directly impact the utility bill fall into five general categories of 
programs, adapted from the AWWA M1 Manual:   
 

• Straight Discount:  Reduction or discount to entire wastewater bill. 
• Discount Variable (Usage) Portion:  Reduction or discount to the volumetric component 

of the wastewater bill. 
• Discount Fixed (Base or Minimum) Portion:  Reduction or discount to the base or 

minimum charge (if assessed) component of the wastewater bill. 
• Percentage of Income:  Part or the entire wastewater bill is reduced or discounted based 

on the level of income of the customer. 
• Fixed Credits:  A coupon or discount assessed to a customer’s wastewater bill based on 

the customer classification. 

An indirect affordability measure is assistance through local community organizations (such as 
churches and other non-profit organizations) that will assist economically disadvantaged 
customers pay their utility bills.  Customers can go directly to these organizations to seek funds 
from which they can then use to pay their wastewater bill.   Another method is through charitable 
donations.  Many utilities can have programs that allow customers to contribute to a fund that is 
used to help those customers that are unable to pay their bills.  The cost of administering these 
programs can either be funded by the utility or through fund raising so that minimal costs for 
these programs are subsidized by the utility’s other customers.   
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5.7. Alternatives for ENV 
Various affordability alternatives were considered in this study.  Given the unique characteristics 
of ENV’s Sewer Service Charge, the regional economic and social demographics, and the 
policies and objectives of the utility, three general alternatives are being presented.   

5.7.1. Alternative 1:  Assistance via Community Program 
Alternative 1 assumes a third party administers the affordability assistance program.  Specifically, 
funding for affordability, whether from the Sewer Fund or General Fund, would be transferred to 
the third party or agency, and the third party would have sole responsibility for distribution of 
funds as they see fit.  The objective would be to either initiate or increase assistance funds to 
qualifying individuals and families according to the respective agency’s guidelines.  The 
advantages of this alternative are the level of affordability assistance would be fixed, which could 
more easily be budgeted from year to year, and this method would take advantage of the 
efficiencies of assistance programs already in place.  The level of assistance may be arbitrarily 
set, but it may be more prudent to establish the level of assistance based on a target level of 
assistance per economically disadvantaged or fixed income customer, for which examples are 
shown in Alternatives 2 and 3.  This alternative should include funding for additional 
administrative staffing for the third party agency.  The utility understands that control over the 
program is transferred to a third party.   
 
Below are some examples of existing agencies and programs, either under a department of the 
City and County of Honolulu or representative of a local presence.  When considering an agency 
to implement and administer the sewer affordability initiative, ENV should explore the 
restrictions or limitations of the respective agency in conjunction with the ENV’s objectives for 
the initiative.  ENV should also consider whether the funds transferred to the agency are used 
specifically for sewer customer affordability. 
 

• Department of Housing and Urban Development (HUD):  Federal Rental Assistance 
(known as Section 8) screens applicants for rental assistance.  If the combination of the 
entire household's income is below 50% of the Median Household Income, the applicant's 
rent will be subsidized.  Citizens receiving assistance must re-establish the need for aid 
on an annual basis. 

• Real Property Assessment Division, Department of Budget and Fiscal Services:  Home 
owners can qualify for property tax exemptions, and this Division handles the claims and 
processing.  Provided a home owner qualifies, there are several home exemptions, 
including a basic home exemption and additional exemptions for elderly, disabled, 
disabled veterans, and income level. 

• Temporary Assistance for Needy Families (TANF), Department of Human Services:  
TANF program supplies time-limited welfare for adults with children.  Specifically, this 
program provides monthly benefits to families for food, clothing, shelter, and other 
essentials.  Families can qualify by reporting children under the age of 19 and the 
family's total gross income to meet a guideline. 

• Supplemental Nutrition Assistance Program (SNAP), Department of Human Services:  
The SNAP program provides low-income households with coupons (food stamps) that 
can be used at most grocery stores.  This state agency administers the program and 
determines eligibility of applicants.  Participation is based on prior eligibility for 
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Temporary Assistance for Needy Families (TANF) assistance program or by the 
applicant's gross income. 

• Honolulu Community Action Program:  The Honolulu Community Action Program is a 
private, non-profit organization that facilitates many different assistance programs.  Their 
mission is to provide opportunities and inspiration to enable low-income individuals or 
families to achieve self-reliance.  HCAP offers many programs, including Low-Income 
Home Energy Assistance Program (LIHEAP) that provides energy assistance based on 
income level and household size.  Eligibility varies for programs based on specific 
guidelines set by funding organizations. 

• Other non-profit agencies similar to the Community Action Program, such as Salvation 
Army and other welfare organizations. 

There are a few challenges with this approach.  Delivering assistance in this manner is an indirect 
one that assists low or fixed income customers by providing more funds to help them pay for 
food, shelter and other bills.  The funds would not be directly linked to a customer’s wastewater 
bill, and thus could be used for other items.  Also, the program or agency selected would have 
sole responsibility of who receives the funds, which may not directly coincide with objectives of 
the utility.  Finally, it would be impractical for the utility to measure the effectiveness of this 
approach.  While these challenges merit consideration, the overall ease of implementation, 
minimal annual efforts for maintaining this type of affordability assistance, and social policy 
associated with coordination through an existing community program or agency are very 
appealing for certain utilities. 

5.7.2. Alternative 2:  Income-based Assistance 
Alternative 2 is a mechanism to provide customers rate relief based on household salary.  
Affordability in this alternative would be administered by ENV and would directly affect a 
customer’s wastewater bill.  The level of assistance and qualifying customers for this alternative 
are assessed by two types of income-based determination:  
 

• Alternative 2A - Eligibility Tiers:  eligibility and level of assistance is determined by 
several tiers or blocks of household salary levels  

• Alternative 2B - Eligibility Cap:  eligibility and level of assistance is determined by one 
household salary or cap  

Assistance for both alternatives could be reflected as a reduction or discount to the fixed, or 
minimum, charge component assessed by ENV, and eligible customers could be responsible for 
the entirety of their volumetric use and respective charge.  The rationale for this policy is that 
customers have no control over the fixed component of their bill but do have control over their 
usage, or the variable portion of their bill. 
 
The following alternatives present examples to demonstrate each alternative.  The key inputs are 
used to calculate the subsidy level, show how the subsidy is administered through the base 
charge, and arrive at the total cost of implementing the alternative.  The level of customer 
participation has been estimated from conversations with ENV staff and a crosswalk between 
U.S. Census data and ENV accounts.  It is import to recognize that the assumptions used in the 
examples could change and sensitivity analysis could be conducted to test the impact of these 
variables on the amount of subsidy that would be required.   
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5.7.2.1. Alternative 2A:  Eligibility Tiers 
In Alternative 2A, salary tiers are utilized to establish groupings upon which customers will 
qualify for a specific level of assistance that could be administered directly to their fixed charge 
component of their bill.  The Salary tiers are set using the identical tiers established by the U.S. 
Census Bureau.  Also, census data of percentage of households to the corresponding tiers for the 
region, in this case the City and County of Honolulu, has been used to estimate the level of 
participation.  Examples of key inputs to calculate participation and ultimate cost to the utility are 
shown in Exhibit 41. 

Exhibit 41:  Key inputs for Alternative 2A Analysis. 

 
 
For this analysis, 2.00% of household income is used as the assistance metric.  This means that 
customers within a salary tier would only be responsible for 2.00% of the tier cut-off.  In other 
words, the subsidy from the utility would be all above the 2.00% affordability metric for each 
tier.  For example, assuming water consumption of 9,000 gallons, the customer’s bill without 
assistance would be $1,019; however, the customer, who only earns $22,000 a year, would 
qualify in the $15,000-$24,999 tier.   Thus, the customer would only be responsible for $500.00, 
or 2.00% of $24,999.  The rest would be subsidized by the affordability program.  This example 
and the other eligibility tiers of household salary ranges and corresponding customer levels of 
subsidy are presented below in Exhibit 42.  In addition to identifying the customer’s subsidy, 
Exhibit 42 provides an estimation of the number of customers that would request the subsidy, 
resulting in an overall cost of the program.   

Exhibit 42:  Alternative 2A Analysis. 

 
 

As previously mentioned, the reduction or discount in this example is only reflected in the fixed 
charge.  By discounting the fixed charge, ENV can easily assess the subsidy without necessarily 
calculating the customer’s bill.  Additionally, this subsidy is based on a typical customer’s 
consumption.  A qualified customer would have to pay more for using more water and 
discharging more into the system.  The determination of the fixed charge is shown in Exhibit 43. 

Inputs
Water Consumption 9,000 gallons per month
Sewer Demand 5,740 gallons per month

Minimum Charge $68.39 per month
Volumetric Charge $2.88 per thousand gallons

Customer Bill Percent of Household Income 2.00%

Additional Administrative Costs $500,000 per year

Total Bill Number of Cost of
Household Subsidy Participating Assistance
Salary Range Needed* Customers Program

Less than $10,000 $819 8,486 $6,950,237
$10,000 to $14,999 $719 4,854 $3,490,370
$15,000 to $24,999 $519 10,415 $5,406,098
$25,000 to $34,999 $319 12,396 $3,955,071
$35,000 to $49,999 $19 18,445 $351,463
> $50,000 Not Relevant

* Assumes a typical residential customer annual bill of $1,019

Cost of Assistance $20,153,239
Estimated Administrative Costs $500,000

Estimated Total Cost of Program $20,653,239
Percent of Rate Revenue 6.5%
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Exhibit 43:  Assessment of Subsidy to Fixed Charge. 

 
 

5.7.2.2. Alternative 2B:  Eligibility Cap 
Alternative 2B also provides customers rate relief based on household salary.  The analysis is 
very similar to Alternative 2A, except for this alternative, there is one household salary tier, or 
cap, marking eligibility for assistance.  The cap for this analysis is set at $25,000, which 
approximately corresponds to the Federal Poverty Line for a household of four people in the 
County of Honolulu.   

 
Exhibit 44 presents the Key Inputs for the analysis for Alternative 2B.  The level of assistance is 
determined by the household salary cap.  In this analysis, it is determined that all eligible 
customers are responsible to pay 2.00% of the cap, or 2.00% of $25,000, which equals $500.00.  
The remaining part of the bill of $1,019, or $519, will be subsidized by the program for all 
eligible customers.  It is important to note that customers below the $25,000 cap are not getting 
their bill subsidized up to the 2.00%.  Those customers will, in fact, be paying higher than 2.00%.  
The estimated cost of this alternative is $12.83 million, calculated in Exhibit 45.  The number of 
participating customers based on U.S. census data, is estimated at nearly 24,000 customers. 

Exhibit 44:  Key inputs for Alternative 2B Analysis. 

 
 

Total Bill Percent Fixed Charge Percent Monthly Monthly Number of Cost of
Household Subsidy Total Bill Subsidy Fixed Charge Fixed Charge Fixed Charge Participating Assistance
Salary Range Needed* Subsidy Needed Subsidy Subsidy Assessed Customers Program

Less than $10,000 $819 80% $819 100% $68.25 $0.00 8,486 $6,950,237
$10,000 to $14,999 $719 71% $719 88% $59.92 $8.47 4,854 $3,490,370
$15,000 to $24,999 $519 51% $519 63% $43.25 $25.14 10,415 $5,406,098
$25,000 to $34,999 $319 31% $319 39% $26.59 $41.80 12,396 $3,955,071
$35,000 to $49,999 $19 2% $19 2% $1.59 $66.80 18,445 $351,463
> $50,000 Not Relevant

* Assumes a typical residential customer annual bill of $1,019

Cost of Assistance $20,153,239
Estimated Administrative Costs $500,000

Estimated Total Cost of Program $20,653,239
Percent of Rate Revenue 6.5%

Inputs
Water Consumption 9,000 gallons per month
Sewer Demand 5,740 gallons per month

Minimum Charge $68.39 per month
Volumetric Charge $2.88 per thousand gallons

Customer Bill Percent of Household Income 2.00%

Additional Administrative Costs $500,000 per year
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Exhibit 45:  Alternative 2B Analysis. 

 
 

Similarly to Alternative 2A, Exhibit 46 shows the process of applying the assistance directly to 
the fixed charge component of their bill.  Eligible customers at all levels will still be responsible 
for the entirety of their volumetric use and respective charge.   

Exhibit 46:  Assessment of Subsidy to Fixed Charge. 
 

 
 
Alternatives 2A and 2B provide mechanisms to connect affordability to a typical customer’s 
ability to pay by qualifying customers by salary tiers.  The disadvantages of this are associated 
with the rigors of implementation.  The screening process alone could be very cumbersome.  
Identifying the household salary is another challenge.  Is only the deed holder considered or the 
collective salaries of all the members of the household?  Also, this approach becomes more 
complicated when multi-family residential customers are considered.  Furthermore, from the 
utility’s standpoint, it would be difficult to budget for the cost of this program, especially for the 
first year of implementation, when participation is estimated and largely unknown. 

5.7.3. Alternative 3:  Fixed Discount 
Alternative 3 is a mechanism to provide customers rate relief at a fixed level per qualified 
customer.   For this analysis, customers are qualified by a salary level cap.  This cap is identical to 
the cap for Alternative 2B, which is $25,000 and is approximately the Federal Poverty Line for 
the State of Hawaii for the respective household size of 4 persons.  While this may seem very 
similar to Alternative 2B, the customer’s household salary cap is only for marking eligibility for 
assistance.  Salary is not factored into the calculation of level of assistance.  Here, the level of 
assistance is set at a fixed level, $40.00 to be administered directly to the customer’s fixed charge 
component of their bill, shown in Exhibit 47.  Consistent with Alternative 2, eligible customers 
will still be responsible for the entirety of their volumetric use and respective charge.  Exhibit 47 
shows that approximately 24,000 customers would participate in this Fixed Discount program, 
based on estimates using U.S. census data, and the total annual cost of Alternative 3 would be 
$11.9 million. 

Total Bill Number of Cost of
Eligibility Level of Subsidy Participating Assistance
Household Salary Needed* Customers Program

$25,000.00 $519 23,755 $12,330,177

* Assumes a typical residential customer annual bill of $1,019

Cost of Assistance $12,330,177
Additional Administrative Costs $500,000

Estimated Total Cost of Program $12,830,177
Percent of Rate Revenue 4.0%

Total Bill Percent Fixed Charge Percent Monthly Monthly Number of Cost of
Eligibility Level of Subsidy Total Bill Subsidy Fixed Charge Fixed Charge Fixed Charge Participating Assistance
Household Salary Needed* Subsidy Needed Subsidy Subsidy Assessed Customers Program

$25,000.00 $519 51% $519 63% $43.25 $25.14 23,755 $12,330,177

* Assumes a typical residential customer annual bill of $1,019

Cost of Assistance $12,330,177
Additional Administrative Costs $500,000

Estimated Total Cost of Program $12,830,177
Percent of Rate Revenue 4.0%
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Exhibit 47:  Alternative 3 Analysis. 
 

 
 
Implementation of Alternative 3 should be easier than Alternative 2.  Assessing a fixed discount 
to the fixed charge component would be an uncomplicated procedure, provided the customer 
could be designated as a special customer classification, identified as low or fixed income.  The 
number of customers in the analysis is an estimate, and therefore, significant differences in the 
estimated cost, higher or lower, could result.   

5.8. Affordability Summary 
In selecting an appropriate affordability approach, ENV and the City and County of Honolulu 
should consider and balance the following concerns. 
 

• Cost of the program 
• Accuracy of assumptions estimating cost of the program 
• Impact on other rate payers 
• Degree of tying rate relief to specific income levels 
• Option of program and degree of acceptability by disadvantaged customers, other 

customers, policy makers, and other stakeholders 
• Ease of administration and related costs 
• Level of control decided by utility and/or City and County 
• Effectiveness of method in ensuring subsidy funds are applied appropriately to qualified 

customers 

 
 
  
 

Monthly Monthly Annual Number of Cost of
Eligibility Level of Fixed Charge Fixed Charge Total Bill Participating Assistance
Household Salary Subsidy Assessed Subsidy Customers Program

$25,000.00 $40.00 $28.39 $480.00 23,755 $11,402,437

Cost of Assistance $11,402,437
Additional Administrative Costs $500,000

Estimated Total Cost of Program $11,902,437
Percent of Rate Revenue 3.7%
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