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Chapter 1 

EXECUTIVE SUMMARY 

Napa Sanitation District (NapaSan or District) provides wastewater collection and treatment in 
Napa County, California. NapaSan retained Carollo Engineers, Inc., (Carollo), an independent rate 
consultant, to perform a Cost of Service Rate Study (Study) for the District’s wastewater rates for 
residential, commercial, industrial, and wastehauler customers. This cost of service report (Report) 
summarizes the recommendations from that analysis. 

Several key opportunities and challenges for NapaSan shaped this analysis. The District continues to 
invest in its system, with significant collection system repair and replacement and upgrades at the 
treatment plant planned for the next decade. The Study is intended to test the revenue program’s 
ability to fund these projects 

Water usage is also a driver in the Study. Like many regions in California, residents of Napa County 
have demonstrated fluctuating water demands over the past several years. Additionally, businesses 
have been impacted by disruptions due to the ongoing COVID-19 pandemic and are likely to use less 
water this year as a result. While the residential rate structure is purely fixed, the commercial and 
industrial rate structures are based on metered water usage. Furthermore, the District’s rate 
structure uses an equivalent dwelling unit approach, which relies on accurate measures of single-
family residential water.  

This planning uncertainty underscores the need for the Study. At the outset of the Study, Carollo 
and NapaSan outlined a set of objectives for arriving at a rate structure recommendation. The rates 
developed must be: 

• Based on a detailed cost of service analysis of the wastewater system. 
• Developed in accordance with relevant legal and industry guidelines. 
• Equitable across customer classes and users.  
• Simultaneously easy for customers to understand and for District staff to administer.  

These objectives balance the many factors that NapaSan must consider when setting rates. 

1.1   Study Framework  

Carollo used a methodology that is first and foremost intended to be consistent with California laws 
and regulations, namely California Constitution article XIII D, section 6 (commonly referred to as 
Proposition 218) and its proportionality requirements. Carollo’s approach is based on the 
foundational guidance of this law’s language.  

Carollo developed this analysis using the rate-setting framework as published in Water Environment 
Federation’s Financing and Charges for Wastewater Systems, Manual of Practice 27 (MOP27). Carollo 
also tailored its rate-setting approach to the policy guidance of the District and its Board of 
Directors, while staying within the frameworks of Proposition 218 and MOP27. 
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1.2   Legal Compliance  

NapaSan periodically initiates cost of service analyses to review the alignment of costs with rates 
and charges. In the State of California, water agencies must establish rates in accordance with the 
substantive requirements defined by California Constitution article XIII D, section 6.  

The goal of this Report and the underlying analysis is to document the nexus of costs and the 
corresponding rates and fees charged to customers. This document does not establish any legal 
opinions on behalf of either Carollo or NapaSan. The analysis in the Study has been conducted 
based on a review and interpretation of these stated legal guidelines, as well as relevant case law, 
but should not be considered to be legal guidance or contain any assurances of legal compliance. 

1.3   Methodology and Approach 

Carollo used an industry standard framework as outlined in MOP27. MOP27 outlines a step-by-step 
process for determining revenue requirements, allocating costs appropriately, and calculating final 
rates. 

1.3.1   Revenue Requirement 

The revenue requirement analysis compares NapaSan’s forecasted revenues to its forecasted 
operating and capital costs. This determines the adequacy of existing rates to fund the costs of 
providing service. If a shortfall exists, or other funding goals are not met, additional funding through 
either rates or additional bond issuances are reviewed and recommended based on strategic goals 
and funding availability. Through its annual budgeting process, the District performs a detailed 
review of its costs, including operations expenditures, capital needs, and funding requirements. 

1.3.1.1   Recommendations 

Carollo recommends that the District implement an annual 3.0 percent revenue increase. This is 
projected to support the District meet its financial goals. The recommended financial plan is 
outlined in Table 1.1. 

Table 1.1 Recommended Financial Plan Summary 

Category (1) FYE 2022 FYE 2023 FYE 2024 FYE 2025 FYE 2026 

Baseline Revenues $42,682  $39,606  $39,805  $41,199  $42,612  

Operating Expenses 16,878 18,285 19,414 19,557 20,314 

Debt Service & Capital 22,441 21,192 21,111 23,640 22,351 

Surplus / (Deficit) (pre-increase) $3,363  $128  ($720) ($1,998) ($54) 

      

Revenue Increase 3.0% 3.0% 3.0% 3.0% 3.0% 

Additional Revenue $1,091  $1,162  $1,158  $1,199  $1,242  

Surplus / (Deficit) (post-increase) $4,454  $1,290  $438  ($799) $1,188  

Revenue Requirement for Rate 
Calculation (3) 

$32,548  $33,832  $35,181  $36,445  $37,752  

Notes: 
(1) All figures in thousand dollars. 
(2) Figures may not foot due to rounding. 
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1.3.2   Cost of Service  

After assessing the revenue requirements of the District, costs are allocated to specific functional 
categories. The cost of service allocation completed in this study is established on the functional 
allocation method in MOP27. This allocation to functional categories is based on several key 
operating functions, such as flow, removal of biochemical oxygen demand (BOD), and removal of 
total suspended solids (TSS). This process takes each item in NapaSan’s budget and organizes the 
items collectively based on what function is served. This process results in rates that couple the cost 
incurred by the District, and the benefit delivered to the customer or the demand the customer 
places on the system and its resources. 

1.3.2.1   Recommendations 

As the system has changed over time, the allocation of costs needs to change accordingly. 
Previously, the allocation of costs was 50 percent to flow with 25 percent each to BOD and TSS. This 
analysis found that the allocation is 58 percent to flow, 15 percent to BOD, and 27 percent to TSS. 

1.3.3   Rate Structure Assessment 

The cost of service study is an opportunity to assess the reasonableness of certain assumptions in 
the current rate structure. Carollo reviewed several assumptions for the District. 

1.3.3.1   EDU Flow Assumption 

NapaSan uses an equivalent dwelling unit (EDU) approach to calculate its Sewer Service Charges. 
An EDU is a unit of measure intended to represent the volume and strength (BOD and TSS) of 
wastewater generated by a typical single-family residential (SFR) home. This allows NapaSan to 
compare the wastewater “demand” of different parcels and customers using a standardized unit of 
measure. 

To date, the District has assumed that this demand from an SFR customer is 210 gallons per 
day (gpd). However, winter water usage analysis, a common proxy for wastewater demand, shows 
that the actual demand is lower, approximately 117 gpd. Carollo recommends changing the rate 
structure assumption to use 117 gpd instead of 210 gpd.  

This change has several impacts. First, this will impact the multi-family residential rate structure by 
changing the relative amount of flow from parcels such as condos and duplexes. The impact of this 
change is shown in Table 1.2. The changes  

Table 1.2 Current and Proposed Residential Billing Ratios 

Residential Unit Type 
FYE 
2021 

FYE 
2022 

FYE 
2023 

FYE 
2024 

FYE 
2025 

FYE 
2026 

Single Family Dwelling  1.00   1.00   1.00   1.00   1.00   1.00  

Duplex  1.00   0.96   0.92   0.88   0.84   0.80  

Condominiums and Townhouses  1.00   0.97   0.94   0.91   0.88   0.85  

Triplex, Fourplex, and Apartments  0.60   0.64   0.68   0.72   0.76   0.80  

Mobile Home  0.60   0.65   0.70   0.75   0.80   0.85  

Overnight Trailer Park  0.40   0.40   0.40   0.40   0.40   0.40  

SFR with ADU 
                                     

2.00  
                              

1.50  
                              

1.50  
                              

1.50  
                              

1.50  
                              

1.50  
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This change also impacts how BOD and TSS are projected for an EDU. If mass loadings of BOD and 
TSS are held constant while flow decreases, then by rule concentrations of the two constituents 
must increase. Because the total mass loadings at the District’s treatment plant has varied 
minimally, the concentration of BOD and TSS must have increased in turn. This changes how 
commercial strength factors are calculated. The flow and concentrations are shown below in 
Table 2.2. 

The updated strength factors for commercial classes incorporate these figures as well as the 
updated cost allocation to flow, BOD, and TSS referenced above. 

Table 1.3 EDU Flow, BOD, and TSS Phase-In Schedule 

Year Flow (gpd) BOD (mg/L) TSS (mg/L) 

FYE 2021 210 175 200 

FYE 2022 188 209 238 

FYE 2023 167 240 274 

FYE 2024 150 265 303 

FYE 2025 137 284 324 

FYE 2026 126 301 344 

FYE 2027 117 314 359 

1.3.3.2   Commercial Rolling Average 

For commercial customers, the annual Sewer Service Charge is calculated based on metered water 
usage for the prior year. To mitigate potential swings in demand and build the resiliency of the rate 
structure, it is recommended that the District use a three-year rolling average instead of just the last 
year. This should have a limited impact on customers, with the potential of making their annual bill 
more predictable. For the District, this will increase the level of revenues from more reliable sources 
that are less volatile based on water usage. 

1.3.4   Rate Design 

The rate design takes the allocation of costs and the rate structure assessment in the previous steps 
and calculates an updated rate. The results are outlined below. 

Table 1.4 Sewer Service Charge Calculation 

Class FYE 2022 FYE 2023 FYE 2024 FYE 2025 FYE 2026 

Revenue Requirement (thousands) $32,119  $33,386  $34,718  $35,965  $37,255  

Projected EDU 43,488 45,203 47,006 48,695 50,441 

Sewer Service Charge ($/EDU) $738.60  $738.60  $738.60  $738.60  $738.60  

1.3.4.1   Bill Impacts 

The impacts of the change in rates are shown below for residential customers. 
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Table 1.5 Residential Rate Impacts 

Class FYE 2021 FYE 2022 FYE 2023 FYE 2024 FYE 2025 FYE 2026 

Single Family Dwelling $738.60 $738.60 $738.60 $738.60 $738.60 $738.60 

Duplexes $738.60 $709.06 $679.51 $649.97 $620.42 $590.88 

Apartments $443.16 $472.70 $502.25 $531.79 $561.34 $590.88 

Condominiums / 
Townhouses 

$738.60 $716.44 $694.28 $672.13 $649.97 $627.81 

Mobile Home Spaces $443.16 $480.09 $517.02 $553.95 $590.88 $627.81 

Overnight Trailer 
Parking 

$295.44 $295.44 $295.44 $295.44 $295.44 $295.44 

Pool House/Rec Room $738.60 $738.60 $738.60 $738.60 $738.60 $738.60 

Single Family Dwelling 
w/ ADU 

$1,477.20 $1,107.90 $1,107.90 $1,107.90 $1,107.90 $1,107.90 

Apartments / S.R.O. $443.16 $443.16 $443.16 $443.16 $443.16 $443.16 

 

 

Figure 1.1 Residential Rate Impacts 

Commercial bill impacts are more difficult to represent because it depends on how much water is 
metered. The table below shows a sample range of impacts for a customer that is currently using 1 
EDU, which is 210 gpd. As the EDU flow estimate decreases, this customer will be billed for more 
EDU unless usage is reduced. 
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Table 1.6 Commercial Rate Impacts 

Strength Factor 
FYE 
2021 

FYE 
2022 

FYE 
2023 

FYE 
2024 

FYE 
2025 

FYE 
2026 

1.0 (e.g. office, gym, hotel w/o restaurant) $739 $827 $931 $1,036 $1,130 $1,235 

1.4 (e.g. delis, commercial laundry) $1,066 $1,069 $1,203 $1,340 $1,460 $1,596 

2.0 (hotel w/ restaurant) $1,477 $1,506 $1,694 $1,886 $2,056 $2,248 

2.7 (restaurant) $1,978 $1,865 $2,099 $2,336 $2,547 $2,784 

 

  

Figure 1.2 Commercial Rate Impacts 
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Chapter 2 

INTRODUCTION 

2.1   Project Background 
NapaSan retained Carollo to conduct a study regarding its sewer service charge (SSC) 
methodologies. This report summarizes and presents the results of Carollo’s analysis, along with the 
assumptions and inputs used, the methodological basis of the analysis, and the impacts of the 
proposed changes.  

2.1.1   About NapaSan 

NapaSan provides wastewater collection and treatment for approximately 83,300 residents, 
primarily in the City of Napa, California. NapaSan treats 10 million gallons per day (MGD), with a 
total permitted treatment capacity of 15.4 MGD. NapaSan is able to reclaim a portion of its 
wastewater flows for recycled water usage, producing approximately 800 million gallons per year. 

2.2   Project Approach 

Carollo used an industry standard rate setting approach, following the methodology outlined in the 
Water Environment Federation’s Manual of Practice 27: Financing and Charges for Wastewater 
Systems (MOP27). MOP27 outlines a commonly accepted approach for wastewater utilities to use to 
forecast revenue requirements, allocate costs to functional category and customer, and then 
calculate rates. 

2.2.1   Proposition 218 

Wastewater utilities in California must satisfy the requirements of California’s Proposition 218. 
Proposition 218 requires that rates do not exceed the proportional cost of service. While this report 
should not be considered a legal document and does not provide any guarantees, assurances, or 
other legal obligations to meet Proposition 218, the analysis was performed with proportionality 
requirements of Proposition 218 as a goal and the recommendations are presented using the best 
available data to show a nexus between costs and rates. 

2.2.2   Organization of this Report 

This report is organized into the following sections to summarize the methodology and results of 
each step: 

• Baseline Inputs and Assumptions 
• Revenue Requirements  
• Cost of Service Analysis 
• Rate Structure Assessment 
• Rate Recommendations 
• Appendix 
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Chapter 3 

BASELINE INPUTS AND ASSUMPTIONS 

3.1   Existing Rate Structure 

NapaSan’s current rate structure uses an EDU approach for wastewater rates. This approach defines 
one EDU as the typical flow of an SFR home. All SFR customers pay the rate for one EDU, which, for 
fiscal year ending 2021, is $738.60. 

Multi-family residential, non-residential, and industrial wastewater customers are billed based on 
how many EDUs are assumed from the connection each year. The EDUs are estimated based on 
total return flow. This is assumed for residential and is based on measured potable demand from 
non-residential and industrial customers. One EDU is currently equal to 76,650 gallons per year. 

In addition, commercial and industrial customers have a Strength Factor to account for varying BOD 
and TSS, collectively known as loadings. These loadings form the basis of the treatment process and 
will be discussed further in the cost of service analysis of this report. The strength factor is intended 
to adjust each EDU based on the relative loadings from each customer. 

3.1.1   Residential 

NapaSan’s current rate structure for residential customers differentiates between different dwelling 
types, as outlined in Table 3.1. 

Table 3.1 FYE 2021 Residential Sewer Service Charges 

Dwelling Type Number of EDU FYE 2021 Sewer Service Charge 

Condominiums and Townhouses 1.0  $738.60 

Duplex, each unit 1.0 $738.60 

Mobile Home 0.6 $443.16 

Overnight Trailer Park, per space 0.4 $295.44 

Single Family Dwelling 1.0 $738.60 

Triplex, Fourplex, and Apartments 0.6 $443.16 

Condominiums and Townhouses 1.0  $738.60 

3.1.2   Commercial 

Commercial Sewer Service Charges are charged annually, either on property tax assessments or 
directly billed to the commercial customer. The sewer service charge for commercial businesses is 
based on the following formula: 
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Equation 3.1 Annual Sewer Service Charge Equation 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐶𝐶ℎ𝐴𝐴𝑆𝑆𝑎𝑎𝑆𝑆 

=  
𝐺𝐺𝐴𝐴𝐴𝐴𝐴𝐴𝐺𝐺𝐴𝐴𝐺𝐺 𝐺𝐺𝑜𝑜 𝑝𝑝𝐺𝐺𝑝𝑝𝐴𝐴𝑝𝑝𝐴𝐴𝑆𝑆 𝑆𝑆𝐴𝐴𝑝𝑝𝑆𝑆𝑆𝑆 𝐴𝐴𝐺𝐺𝑆𝑆𝑢𝑢 𝑆𝑆𝐴𝐴 𝑝𝑝𝑆𝑆𝑆𝑆𝐺𝐺𝑆𝑆 𝑦𝑦𝑆𝑆𝐴𝐴𝑆𝑆 

76,650 𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝐺𝐺𝐴𝐴𝐺𝐺
 × 𝑆𝑆𝑝𝑝𝑆𝑆𝑆𝑆𝐴𝐴𝑎𝑎𝑝𝑝ℎ 𝐹𝐹𝐴𝐴𝑆𝑆𝑝𝑝𝐺𝐺𝑆𝑆

× 𝑅𝑅𝐴𝐴𝑝𝑝𝑆𝑆 (
$

𝐸𝐸𝐸𝐸𝐸𝐸
 ) 

As outlined above, 76,650 is the current assumed annual water use in gallons for an EDU. The 
Strength Factor is based on guidance from the California State Water Resources Control Board, 
which outlines typical BOD and TSS concentrations from commercial users.1 Measuring BOD and 
TSS concentrations is costly and difficult and would be impossible to obtain for every single 
customer. As a result, these industry standard concentrations are used. 

The Strength Factor is then a function of the following formula: 

Equation 3.2 Current Strength Factor Formula 

𝑆𝑆𝑝𝑝𝑆𝑆𝑆𝑆𝐴𝐴𝑎𝑎𝑝𝑝ℎ 𝐹𝐹𝐴𝐴𝑆𝑆𝑝𝑝𝐺𝐺𝑆𝑆 = 50% +  25% × 
𝐶𝐶𝐴𝐴𝐴𝐴𝐺𝐺𝐺𝐺 𝐵𝐵𝐵𝐵𝐸𝐸 (𝑚𝑚𝑎𝑎/𝐿𝐿)

175 𝑚𝑚𝑎𝑎/𝐿𝐿
+ 25% × 

𝐶𝐶𝐴𝐴𝐴𝐴𝐺𝐺𝐺𝐺 𝑇𝑇𝑆𝑆𝑆𝑆 (𝑚𝑚𝑎𝑎/𝐿𝐿)
200 𝑚𝑚𝑎𝑎/𝐿𝐿

 

The 175 milligrams per liter (mg/L) for BOD and 200 mg/L for TSS are based on the assumed 
concentration for a typical SFR dwelling. The BOD and TSS concentrations for each class, along with 
the resulting strength factors are shown in Table 3.2. 

Table 3.2 Current Commercial Strength Factors 

Business Category BOD (mg/L) TSS (mg/L) Strength Factor 
Automobile Sales and Service  175   200   1.0  
Bars/Nightclubs  175   200   1.0  
Bakery/Candy/Ice Cream   1,000   600   2.7  
Banks/Business Offices  175   200   1.0  
Car Wash Facilities  20   150   0.7  
Churches  175   200   1.0  
Convalescent Homes/Hospitals  175   200   1.0  
Delicatessens  450   240   1.4  
Dry Type Manufacturing  175   200   1.0  
Laundries - Commercial  450   240   1.4  
Laundries - Self Service  150   110   0.9  
Markets  450   240   1.4  
Merchandising/Retail Shops  175   200   1.0  
Mortuaries/Funeral Homes  800   800   2.6  
Newspapers / Printers  175   200   1.0  
Physicians/Medical Offices  175   200   1.0  
Restaurants & Caterers  1,000   600   2.7  
Daycares/Private Schools  175   200   1.0  
Service Related Enterprises  175   200   1.0  

 
1 California State Water Resources Control Board Division of Water Quality, “Revenue Program 
Guidelines for Wastewater Agencies,” April 1983. Retrieved 11/8/2020. 
https://www.waterboards.ca.gov/publications_forms/publications/general/docs/revenue_wastewater.pdf 
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Business Category BOD (mg/L) TSS (mg/L) Strength Factor 
Service Stations/Repair Shops  175   200   1.0  
Theaters  175   200   1.0  
Shopping Centers/Complexes  175   200   1.0  
Membership Organizations  175   200   1.0  
Mixed Use (1 Meter)  450   240   1.4  
Hotels & Motels (W/O Rest.)  175   200   1.0  
Hotels & Motels (W/ Rest.)  500   600   2.0  
Bed & Breakfast Inns  175   200   1.0  
Industrial Monitoring  175   200   1.0  
Hold & Haul  175   200   1.0  

3.1.3   Industrial 

Industrial customers are charged using the same formula as commercial customers. However, 
because these customers have higher strength flow that requires a discharge permit, their BOD and 
TSS concentrations are measured rather than using industry standards. 

3.2   Growth and Inflation Assumptions 

3.2.1   Growth Assumptions 

NapaSan currently projects that its number of connections will increase by approximately 
0.7 percent on average over the next ten years. The District projects slower than average growth in 
FYE 2022 due to a potential slowdown in the economy, followed by a slight increase in the growth 
rate in the following years. The projected number of connections by class is outlined Table 3.3. 

Table 3.3 Current and Projected Connections 

Class (1) 
FYE 
2021 

FYE 
2022 

FYE 
2023 

FYE 
2024 

FYE 
2025 

FYE 
2026 

Single Family Dwelling  19,307   19,489   19,582   19,744   19,945   20,071  
Duplexes  1,649   1,664   1,672   1,686   1,703   1,714  
Apartments  6,953   7,018   7,052   7,110   7,182   7,228  
Condominiums / Townhouses  3,079   3,108   3,123   3,149   3,181   3,201  
Mobile Home Spaces  1,475   1,489   1,496   1,508   1,523   1,533  
Overnight Trailer Parking  148   149   150   151   153   154  
Pool House/Rec Room  33   34   34   34   34   35  
Single Family Dwelling W/ ADU  266   268   270   272   275   276  
Apartments / S.R.O.  11   11   11   11   11   12  
Commercial  1,606   1,621   1,628   1,641   1,658   1,668  
Industrial  17   17   17   17   17   17  

Total  34,544   34,869   35,034   35,323   35,683   35,909  
Notes: 
(1) All residential classes represent dwelling units. 
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3.2.2   Cost Escalation 

Baseline revenue and expense data was provided by NapaSan and then escalated based on the type 
of expense. The annual escalation rates for FYE 2021 through 2026 are outlined in Table 3.4. These 
escalation rates were developed based on NapaSan’s projected cost drivers. 

Table 3.4 Cost Escalation and Growth Rates by Fiscal Year  

Category FYE 2022 FYE 2023 FYE 2024 FYE 2025 FYE 2026 

Salary / Labor 6.1% 11.6% 5.5% 2.9% 2.9% 

Supplies & Services 6.7% 2.5% 2.5% 2.5% 2.5% 

General Inflation 3.2% 3.2% 3.2% 3.2% 3.2% 
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Chapter 4  

REVENUE REQUIREMENTS 

4.1   Revenue Requirements Analysis 
This analysis compiled information from the following sources to develop a financial model to test 
the overall financial forecast prepared by NapaSan: 

• O&M budgets, with past actuals and proposed budgets for the next fiscal year. 
• Expense summaries by department. 
• Debt service schedules. 
• Capital improvement plans through fiscal year ending (FYE) 2030. 
• Assumed service area growth and cost escalation rates. 
• Non-conventional financing, such as grants and SRF loans. 

4.2   Analysis and Financial Tests Performed 

This analysis conducted three primary financial tests to assess NapaSan’s financial plan. 

• Cash Flow Sufficiency Test – The cash flow test defines the amount of annual revenues 
that must be generated in order to meet annual expenditure obligations of the utility as well 
as maintain sufficient reserves.  

• Bond Coverage Sufficiency Test – Bond coverage refers to the collection in revenues to 
meet all operating expenses and debt service obligations plus an additional multiple of 
that debt service. NapaSan has a legally required minimum bond coverage ratio of 
1.25 times (1.25x); however, for the purpose of prudent financial planning the bond 
coverage test was set to meet a 1.50x coverage ratio.   

• Reserves Test – The reserve test reviews end of year fund balances against the District's 
reserve targets. This test is high priority because the reserves are used to fund capital 
projects over time without necessitating large rate increases. Furthermore, because the 
District only receives most of its revenues biannually through property taxes, healthy 
reserve levels allow the District to maintain consistent cash flow for operations throughout 
the year 

4.2.1   Cash Flow Test 

As shown in Table 4.1, the current revenue is not sufficient to meet operational or capital needs over 
the next several years. Revenue increases will be needed in order to maintain positive cash flow and 
fund capital projects and reserves. This revenue projection is based on the FYE 2017 revenue levels, 
escalated by service area growth factors found in Table 3.4. 

The scheduled revenue increases, along with the adjusted financial forecast, are outlined in 
Table 4.2. 
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Table 4.1 Cash Flow Forecast Prior to Scheduled Revenue Increases 

Category (1) FYE 2022 FYE 2023 FYE 2024 FYE 2025 FYE 2026 

Revenues 

Sewer Service Charge $31,260  $32,385  $33,726  $34,938  $36,191  

Capacity Charges  3,583   4,578   2,959   3,042   3,127  

Recycled Water Sales  1,094   1,246   1,377   1,447   1,517  

Hauler Fees  198   285   297   308   319  

Development Fees  126   129   132   136   139  

Miscellaneous Revenue  94   97   99   102   104  

Total Operating Revenues $36,355  $38,720  $38,591  $39,972  $41,398  

Interest  360   449   475   484   468  

Rents and leases  133   436   739   743   746  

Grants  -     -     -     -     -    

Loans  5,833   -     -     -     -    

Sale of Capital Assets  -     -     -     -     -    

Total Non-Operating Revenues $6,326  $885  $1,214  $1,227  $1,214  

Total Revenues $42,682  $39,606  $39,805  $41,199  $42,612  

Expenditures 

Board of Directors  $499  $514  $528  $542  $556  

General Manager's Office  522   565   591   607   624  

Administrative Services  1,724   1,864   1,946   2,000   2,055  

Safety, Training & Fleet 
Maintenance 

 237   257   268   276   284  

Collection System  2,386   2,625   2,756   2,834   2,914  

Treatment Plant Operations  4,101   4,350   4,513   4,633   4,757  

Treatment Plant Maintenance  1,887   2,016   2,096   2,152   2,211  

Regulatory Compliance  851   935   981   1,008   1,037  

Engineering  1,529   1,687   1,773   1,824   1,876  

Community Outreach & Poll. Prev.  239   259   271   278   286  

Water & Biosolids Reclamation  841   907   947   973   999  

Non-Departmental Expenses  2,004   2,190   2,294   2,359   2,425  

Other Labor Related Costs  59   116   451   71   291  

Total Operating Expenses  $16,878   $18,285   $19,414   $19,557   $20,314  

Debt Service  5,691   6,780   6,724   6,727   6,717  

Capital Projects  16,750   14,413   14,387   16,913   15,635  

Total Non-Operating Expenses $22,441  $21,192  $21,111  $23,640  $22,351  

Total Expenses $39,319  $39,477  $40,525  $43,197  $42,666  

Surplus/(Deficit)  $3,363  ($993) ($3,067) ($5,583) ($4,947) 
Notes: 
(1) All figures in thousand dollars. Revenue and cash flow figures are prior to any scheduled revenue adjustments. 
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Table 4.2 Financial Forecast Following Inflationary Revenue Increases 

Category (1) FYE 2022 FYE 2023 FYE 2024 FYE 2025 FYE 2026 

Baseline Revenues $42,682  $39,606  $39,805  $41,199  $42,612  

Operating Expenses 16,878 18,285 19,414 19,557 20,314 

Debt Service & Capital 22,441 21,192 21,111 23,640 22,351 

Surplus / (Deficit) (pre-increase) $3,363  $128  ($720) ($1,998) ($54) 

      

Revenue Increase 3.0% 3.0% 3.0% 3.0% 3.0% 

Additional Revenue $1,091  $1,162  $1,158  $1,199  $1,242  

Surplus / (Deficit) (post-increase) $4,454  $1,290  $438  ($799) $1,188  

Revenue Requirement for Rate 
Calculation (3) 

$32,548  $33,832  $35,181  $36,445  $37,752  

Notes: 
(1) All figures in thousand dollars. 
(2) Figures may not foot due to rounding. 
(3) Based on Sewer Service Charge + Hauler Fee Revenues from Table 4.1, plus Additional Revenue from this table. 

4.2.2   Debt Coverage Test 

The debt coverage test is stipulated in the official statement for each bond series that NapaSan 
issues. NapaSan’s stipulated debt coverage is 1.25x, meaning that revenues minus operating 
expenditures must be 25 percent greater than the debt service due in that fiscal year. While 1.25x is 
the mandated debt coverage ratio, this analysis assumes a more conservative 1.50x coverage. This 
allows NapaSan to plan without coming close to the 1.25x threshold. 

Not all revenues are allowed in the debt coverage test. For NapaSan, all sewer service charge and 
capacity charge revenues are allowed in the debt coverage calculation. Some non-operating 
revenues, such as interest, rents, and leases, are permitted, while grant and loan proceeds are not. 

The overview of revenues and expenditures included in this test are outlined in Table 4.3. The 
revenues outlined in the analysis are following the revenue increases show in Table 4.2, under the 
assumption that needed increases are cash flow driven and not debt driven. Based on this 
assumption, NapaSan is projected to well exceed its debt coverage ratio requirements. 
  



COST OF SERVICE RATE STUDY | RATE STUDY RESULTS AND RECOMMENDATIONS| NAPA SANITATION DISTRICT 

DRAFT | NOVEMBER 2020| 4-4 

Table 4.3 Debt Coverage Test Following Increases 

Category (1) FYE 2022 FYE 2023 FYE 2024 FYE 2025 FYE 2026 

Allowable Revenues           

User Charges $32,350  $33,547  $34,884  $36,137  $37,433  

Other Operating Revenues 1,512 1,757 1,905 1,992 2,080 

Non-Operating Revenues  360   449   475   484   468  

Capacity Charges 3,583 4,578 2,959 3,042 3,127 

Total Allowable Revenues $37,806  $40,331  $40,224  $41,655  $43,108  

      

Expenditures      

Operating Expenses $16,878  $18,285  $19,414  $19,557  $20,314  

Debt Service 5,691 6,780 6,724 6,727 6,717 

1.50x Coverage 2,845 3,390 3,362 3,363 3,358 

Total Expenditures plus Coverage $25,415  $28,455  $29,500  $29,647  $30,390  

      

Debt Coverage Surplus/(Deficit) $12,392  $11,876  $10,724  $12,008  $12,718  

Debt Coverage Ratio 3.68x 3.25x 3.10x 3.29x 3.39x 
Notes: 
(1) All figures in thousand dollars. 

4.2.3   Reserve Tests 

NapaSan currently maintains three reserves in order to maintain smooth funding of operating 
expenses. 

• The operating reserve is designed to assist NapaSan during emergencies. Historically, this 
reserve has been maintained at 15 percent of annual operating expenses, excluding debt 
service and transfers. Beginning in FYE 2023, the target will be increased to 2 percent of net 
book assets. 

• The cash flow reserve is the amount of cash necessary for NapaSan to have on hand on July 
1 to cover its anticipated expenses through the summer and fall until NapaSan receives the 
bulk of its operating revenues (sewer services charges collected as property assessments) in 
December. 

• The debt reserve is held in trust by a third party. This reserve is a requirement of the 2009B 
COP bond covenants and is used to ensure that debt service payments will be made in full 
and on time. The debt reserve requirement was eliminated when the 2009B COPs were 
refinanced in December 2017. 

• The recycled water repair and replacement reserve is used to fund capital repairs for the 
recycled water system. NapaSan currently contributes 10 percent of recycled water 
revenues to this fund. 

The forecast of reserve balances under the scheduled revenue adjustments is outlined in Table 4.4. 
NapaSan is projected to meet its fund targets in each of the next five years.  
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Table 4.4 Reserve Balance Forecast Following Increases 

Category (1) FYE 2022 FYE 2023 FYE 2024 FYE 2025 FYE 2026 

Reserve Targets             

RW Repair & Replacement Reserve $314  $439  $577  $721  $873  

Bond/Debt Reserve  1,100   1,100   1,100   1,100   3,000  

Operating Reserve  6,100   6,182   6,266   6,402   6,489  

Cash Flow Reserve  11,285   12,532   13,069   13,142   13,516  

Total Target $18,799  $20,254  $21,012  $21,365  $23,878  

      

Beginning Balance $18,005  $22,459  $23,749  $24,186  $23,388  

Cash Flow  4,454   1,290   438   (799)  1,188  

Ending Balance $22,459 $23,749 $24,186 $23,388 $24,576 

Fund Equity Available for Use $3,660 $3,495 $3,175 $2,022 $698 
Notes: 
(1) All figures in thousand dollars. 

4.3   Financial Plan Assessment 

Based on this analysis, Carollo anticipates that NapaSan will achieve its financial objectives with the 
scheduled revenue increases. The scheduled increases are projected to pass the cash flow, debt 
coverage, and reserve funding tests in each of the next five fiscal years (through FYE 2026). The 
projected revenues and expenses are shown in Figure 4.1. Beyond FYE 2026, NapaSan is projected 
to achieve the same benchmarks in all years.  

 

Figure 4.1 Projected Revenues and Expenses 
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Chapter 5 

COST OF SERVICE ANALYSIS 

The cost of service analysis creates the nexus between the costs and revenue requirements outlined 
in the previous section and the rates that will be calculated in the next section. Every dollar of the 
District’s budget supports either an operating or capital expense, and those expenses have specific 
functions as their goal. Those functions are driven by the demands and needs of the District’s 
service area and its customers. 

This analysis took the following steps to perform the cost of service allocation: 

1. Allocate operating and capital expenses to a functional category. 
2. Allocate functional categories to a treatment constituent or other billable process. 
3. Allocate test year revenue requirements to each billable process. 
4. Allocate costs for each year of the rate program. 

Following the calculation of the unit costs, the per EDU rate can be determined. 

This approach is based on an industry standard methodology outlined in Water Environment 
Federation’s Manual of Practice 27: Financing and Charges for Wastewater Systems (MOP27).  

5.1   Allocation to Functional Categories 

The operating and maintenance (O&M) expenses are categorized based on departments (i.e., cost 
centers) to the area driving the cost. These cost centers are shown in Table 4.1. These costs are then 
allocated to individual functional cost related to the District’s system, such as influent pumping, 
primary treatment, solids handling, and other treatment, administrative, and general functions 
related to the District’s operating goals and mission.  

Table 4.1 outlines percentages bases used in O&M allocation. Administrative Services include 
accounting, payroll, general ledger, budgeting as well as customer service. It is allocated 40 percent 
to customer service and 60 percent to general. Safety, Training, and Fleet Maintenance is allocated 
to treatment plant, collection system, and administration equally as the personnel in the 
department move between collection system, treatment plants, and office. Treatment Plant 
Operations, Treatment Plant Maintenance, and Regulatory Compliance are allocated to various cost 
factors throughout the District’s system. Engineering is allocated 2 percent to collection system and 
98 percent to general. Community Outreach and Pollution Prevention is allocated 20 percent to 
industrial wastewater and 80 percent to administration as it is related to education and public 
events along with writing BMPs and managing fats, oil, and grease (FOG) under Regulatory 
Compliance. Water and Biosolids Reclamation is allocated 50 percent each to solids handling and 
recycled water.  

The functional allocation uses a five-year average of the expenses in Table 4.1, with the five-year 
averages outlined in Table 5.1. This approach smooths out any single year costs and incorporates 
any planned new debt service or capital funding. The resulting cost allocation in dollar and 
percentage is included in Table 5.2. 
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Table 5.1 Five-Year Average of Operating Expenses for Functional Allocation 

O&M Cost Center Five Year Average 

Board of Directors  $528  

General Manager's Office  582  

Administrative Services  1,918  

Safety, Training & Fleet Maintenance  264  

Collection System  2,703  

Treatment Plant Operations  4,471  

Treatment Plant Maintenance  2,072  

Regulatory Compliance  962  

Engineering  1,738  

Community Outreach & Poll. Prev.  266  

Water & Biosolids Reclamation  933  

Non-Departmental Expenses  2,254  

Other Labor  198  

Total  $18,890  
Notes: 
(1) All figures in thousand dollars. 
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Table 5.2 Functional Allocation of Operating Costs 
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Influent Pumping   $-     $-     $-     $-     $-     $224   $332   $192   $-     $-     $-     $-     $-     $748  

Septage Receiving  -     -     -     -     -     89   41   32   -     -     -     -     -     163  

Preliminary Treatment / Headworks  -     -     -     -     -     179   228   32   -     -     -     -     -     439  

Primary Treatment  -     -     -     -     -     402   104   32   -     -     -     -     -     538  

Aeration Basins & Secondary Clarifiers  -     -     -     -     -     760   311   32   -     -     -     -     -     1,103  

Oxidation Ponds  -     -     -     -     -     134   62   32   -     -     -     -     -     228  

DAF  -     -     -     -     -     447   83   32   -     -     -     -     -     562  

Secondary Effluent Pumping  -     -     -     -     -     89   21   32   -     -     -     -     -     142  

Filtration  -     -     -     -     -     -     41   32   -     -     -     -     -     74  

Disinfection  -     -     -     -     -     671   41   32   -     -     -     -     -     744  

Solids Handling  -     -     -     -     -     760   249   192   -     -     467   -     -     1,668  

Effluent Conveyance  -     -     -     -     -     89   41   192   -     -     -     -     -     323  

Recycled Water  -     -     -     -     -     45   145   96   -     -     467   -     -     753  

Treatment Plant  -     -     -     88   -     581   332   -     -     -     -     -     -     1,001  

Collection System  -     -     -     88   2,703   -     -     -     40   -     -     -     -     2,831  

Industrial WW  -     -     -     -     -     -     -     -     -     -     -     -     -     -    
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Customer Service  -     -     767   -     -     -     -     -     -     -     -     -     -     767  

Admin  528   582   -     88   -     -     -     -     -     266   933   2,254   -     4,652  

General / Unallocated  -     -     1,151   -     -     -     41   -     1,698   -     (933)  -     198   2,155  

Total  $528   $582   $1,918   $264   $2,703   $4,471   $2,072   $962   $1,738   $266   $933   $2,254   $198   $18,890  
Notes: 
(1) All figures in thousand dollars. 
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Following the allocation of the cost centers to the functional categories, some costs need to be 
reallocated across the entire system. Cost centers allocated either to Admin or General / 
Unallocated are related to functions that could support multiple functional categories. For instance, 
the General Manager cost center is allocated to Admin because the General Manager interacts with 
all of the functional categories on a regular basis and accounting precisely for that time is not 
feasible. Therefore, this cost center and other similar ones are allocated to these two functions, and 
then reallocated in proportion to the other cost allocations. The results of this reallocation are 
shown in Table 5.3, along with the final operating cost functional allocation percentages. 

Table 5.3 Functional Allocation Results 

Functional Category Subtotal 

Reallocation of 
Admin & General / 

Unallocated 
Total 

Allocation ($) 
Total 

Allocation (%) 

Influent Pumping   748   421   1,169  6% 

Septage Receiving  163   92   255  1% 

Preliminary Treatment / 
Headworks 

 439   247   686  4% 

Primary Treatment  538   303   841  4% 

Aeration Basins & Secondary 
Clarifiers 

 1,103   621   1,724  9% 

Oxidation Ponds  228   129   357  2% 

DAF  562   317   879  5% 

Secondary Effluent Pumping  142   80   222  1% 

Filtration  74   41   115  1% 

Disinfection  744   419   1,163  6% 

Solids Handling  1,668   939   2,607  14% 

Effluent Conveyance  323   182   505  3% 

Recycled Water  753   424   1,177  6% 

Treatment Plant  1,001   564   1,565  8% 

Collection System  2,831   1,595   4,425  23% 

Industrial WW  -     -     -    0% 

Customer Service  767   432   1,199  6% 

Admin  4,652     

General / Unallocated  2,155     

Total  18,890   6,807   18,890  100% 
Notes: 
(1) All figures in thousand dollars. 
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5.2   Allocation to Billable Processes 

The functional costs outlined above are now allocated to billable processes based on what 
treatment constituent or billable unit they support. These billable processes are as follows:  

• Flow 
• BOD 
• TSS 
• Customer 
• Wastehaulers 
• Recycled 

District staff provided input on how each functional category contributes to addressing the billable 
processes shown above. Functional cost allocation factors were identified, and the allocated O&M 
expenses from the above step are allocated accordingly. The fixed asset registry data is also 
allocated to these billable processes. This allocation will be used for allocating capital costs.  

5.2.1   Allocation of Operating Costs  

The allocation results from Table 5.3 are allocated to each billable process based on how much it 
contributes to addressing or supporting that process. For instance, influent pumping, preliminary 
treatment/headworks, secondary effluent pumping, disinfection, effluent conveyance, and 
collection system all allocated 100 percent to flow, as these functional categories primarily support 
conveyance wastewater flow through the District’s collection and treatment systems. In contrast, 
costs related to the primary clarifier are allocated 40 percent to BOD and 60 percent to TSS for this 
study. Aeration basins & secondary clarifiers and oxidation ponds are each allocated 60 percent to 
BOD and 40 percent to TSS. Filtration is allocated 100 percent to recycled as it is related to recycling 
water process. Solids handling is allocated 100 percent to TSS.  

The percentages used for this allocation are presented in Table 5.4 and the results of this allocation 
are outlined in Table 5.5. 

5.2.2   Allocation of Fixed Assets 

The allocation of CIP and debt service does not use the same basis as the operating cost allocation. 
For these costs, the fixed asset registry is used because it is more in line with how these costs were 
incurred. The fixed asset registry reflects the current replacement value of the collection and 
treatment system and can be used as a proxy for how the District invests in the system, both for 
current repairs and future investment. Debt service generally reflects the design basis of the system, 
which is also best shown by the fixed asset registry.  

The results of this allocation are outlined in Table 5.6. The Replacement Cost New method was used 
for fixed assets, which takes the Original Cost of assets and escalates them into present-day dollars.
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Table 5.4 Basis for Allocation of Operating Costs to Billable Process 

Functional Category Flow BOD TSS Wastehaulers Recycled Customer 

Influent Pumping  100% - - - - - 

Septage Receiving - - - 100% - - 

Preliminary Treatment / Headworks 100% - - - - - 

Primary Treatment - 40% 60% - - - 

Aeration Basins & Secondary Clarifiers - 60% 40% - - - 

Oxidation Ponds - 60% 40% - - - 

DAF - - 100% - - - 

Secondary Effluent Pumping 100% - - - - - 

Filtration - - - - 100% - 

Disinfection 100% - - - - - 

Solids Handling - - 100% - - - 

Effluent Conveyance 100% - - - - - 

Recycled Water - - - - 100% - 

Treatment Plant 30% 30% 30% - 10% - 

Collection System 100% - - - - - 

Industrial WW - - - - - - 

Customer Service - - - - - 100% 
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Table 5.5 Allocation of Operating Costs to Billable Process 

Functional Category Total Flow BOD TSS Wastehaulers Recycled Customer 

Influent Pumping   $1,169   $1,169   $-     $-     $-     $-     $-    

Septage Receiving  255   -     -     -     255   -     -    

Preliminary Treatment / Headworks  686   686   -     -     -     -     -    

Primary Treatment  841   -     336   505   -     -     -    

Aeration Basins & Secondary Clarifiers  1,724   -     1,035   690   -     -     -    

Oxidation Ponds  357   -     214   143   -     -     -    

DAF  879   -     -     879   -     -     -    

Secondary Effluent Pumping  222   222   -     -     -     -     -    

Filtration  115   -     -     -     -     115   -    

Disinfection  1,163   1,163   -     -     -     -     -    

Solids Handling  2,607   -     -     2,607   -     -     -    

Effluent Conveyance  505   505   -     -     -     -     -    

Recycled Water  1,177   -     -     -     -     1,177   -    

Treatment Plant  1,565   469   469   469   -     157   -    

Collection System  4,425   4,425   -     -     -     -     -    

Industrial WW  -     -     -     -     -     -     -    

Customer Service  1,199   -     -     -     -     -     1,199  

Total  $18,890   $8,640   $2,054   $5,292   $255   $1,449   $1,199  

Allocation  46% 24% 258% 5% 569% 83% 
Notes: 
(1) All figures in thousand dollars. 
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Table 5.6 Allocation of Fixed Assets to Billable Process 

Asset Category RCN Flow BOD TSS General 

Treatment Plant  $371,932   $123,977   $123,977   $123,977   -    

Collection System  301,369   301,369   -     -     -    

Admin  14,274   -     -     -     14,274  

Subtotal:  687,574   425,346   123,977   123,977   14,274  

Reallocation of "Admin" (in dollar)   9,017   2,628   2,628   -    

Total ($) Allocation  $687,574   $434,363   $126,605   $126,605   -    

Total Percent Allocation  63% 18% 18% - 
Notes: 
(1) All figures in thousand dollars. 

5.3   Allocation of Revenue Requirements 

With the operating and capital cost allocation bases determined, the test year revenue 
requirements are then allocated to the billable processes. Table 5.7 outlines the results of this 
allocation. Operating expenses and offsetting revenues are allocated based on the basis outlined in 
Table 5.5, capital and debt service are allocated based on Table 5.6, and recycled water revenues are 
allocated directly to recycled water. 

The resulting allocation is 55 percent of costs allocated to Flow, 14 percent to BOD, 25 percent to 
TSS, 1 percent to wastehaulers, <1 percent to recycled, and 4 percent to customer. Among the costs 
related to treatment and collection, it is 58 percent to flow, 15 percent to BOD, and 27 percent to 
TSS. The latter allocation will be important in the Rate Design Analysis when discussing changes to 
class based rates.
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Table 5.7 Allocation of Test Year Revenue Requirements to Billable Process 

Revenue Requirement Line Item 
Allocation 

Basis 
Total Flow BOD TSS Wastehaulers Recycled Customer 

O&M         

Salaries & Benefits O&M  $10,233   $4,681   $1,113   $2,867   $138   $785   $650  

Services & Supplies O&M  6,600   3,019   718   1,849   89   506   419  

Other O&M  45   21   5   13   1   3   3  

Total Operating Expenses   $16,878   $7,720   $1,836   $4,729   $228   $1,295   $1,071  

         

Non-Operating Expenses         

Debt Service - Existing  Assets  4,591   2,900   845   845   -     -     -    

Debt Service - RW Lining  Assets  -     -     -     -     -     -     -    

Debt Service - BVR & WNPS  Assets  -     -     -     -     -     -     -    

Debt Service - 66"Trunk Rehab  Assets  1,100   695   203   203   -     -     -    

Debt Service - 66"Trunk Rehab  Assets  -     -     -     -     -     -     -    

Debt Service - NBWRA Projects  Assets  -     -     -     -     -     -     -    

Debt Service - Digester/ABs  Assets  -     -     -     -     -     -     -    

Capital  Assets  16,750   10,581   3,084   3,084   -     -     -    

Total Non-Operating Expenses   $22,441   $14,176   $4,132   $4,132   $-     $-     $-    

         

Non-Operating Revenues/Offsets         

Capacity Charges  Assets  (3,583)  (2,264)  (660)  (660)  -     -     -    

Recycled Water Sales RW Only  (1,094)  -     -     -     -     (1,094)  -    

Development Fees O&M  (126)  (58)  (14)  (35)  (2)  (10)  (8) 

Miscellaneous Revenue O&M  (94)  (43)  (10)  (26)  (1)  (7)  (6) 

Other Revenues O&M  (493)  (226)  (54)  (138)  (7)  (38)  (31) 



COST OF SERVICE RATE STUDY | RATE STUDY RESULTS AND RECOMMENDATIONS| NAPA SANITATION DISTRICT 

DRAFT | NOVEMBER 2020| 5-7 

Revenue Requirement Line Item 
Allocation 

Basis 
Total Flow BOD TSS Wastehaulers Recycled Customer 

Loans & Grants  Assets  (5,833)  (3,685)  (1,074)  (1,074)  -     -     -    

Contributions to Fund Equity O&M excl. 
RW 

 4,454   2,206   525   1,351   65   -     306  

Total Non-Operating Expenses   $(6,770)  $(4,069)  $(1,287)  $(582)  $55   $(1,149)  $261  

         

Total Revenue Requirement   $32,548   $17,828   $4,681   $8,278   $283   $146   $1,332  

Percent of Revenue Requirement   55% 14% 25% 1% 0.4% 4% 

Percent Related to Collection & 
Treatment 

  58% 15% 27%    

Notes: 
(1) All figures in thousand dollars. 
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5.3.1   Allocation of Future Revenue Requirements for the Sewer Service Charge 

Costs related to Flow, BOD, TSS, and Customer form the basis of the Sewer Service Charge. The 
Industrial, Wastehauler, and Recycled Water categories are collected directly from the benefitting 
customers. 

Using the allocation basis from Table 5.7 and the revenue requirements projected in Table 4.5, the 
revenue requirements are allocated to each billable process, which will then form the basis of the 
Sewer Service Charge calculation in the following section. 

Table 5.8 Allocation of Future Revenue Requirements for Sewer Service Charge 

Category Allocation FYE 2022 FYE 2023 FYE 2024 FYE 2025 FYE 2026 

Flow 55% $17,828  $18,531  $19,270  $19,962  $20,678  

BOD 14%  4,681   4,865   5,059   5,241   5,429  

TSS 25%  8,278   8,605   8,948   9,269   9,602  

Customer 4%  1,332   1,385   1,440   1,492   1,545  

Revenue Requirement for SSC $32,119  $33,386  $34,718  $35,965  $37,255  
Notes: 
(1) All figures in thousand dollars. 

The allocation of costs to wastehauler is shown below. 

Table 5.9 Allocation of Future Revenue Requirements for Wastehauler 

Category Allocation FYE 2022 FYE 2023 FYE 2024 FYE 2025 FYE 2026 

Wastehauler 1%  $283   $294   $306   $317   $328  
Notes: 
(1) All figures in thousand dollars. 
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Chapter 6 

RATE STRUCTURE ASSESSMENT 

This analysis looked at NapaSan’s current rate structure to assess changes that could be made to 
better support the following goals: 

• Rates should reflect the cost of service for each customer. 
• Rates should enhance the District’s revenue resiliency. 
• Rates should be easy to both understand and administer. 

The following sections outline several topics of review and in some cases, recommended changes 
for the rate structure. 

6.1   Residential Usage Assumptions 

Currently, NapaSan assumes that each SFR customer uses approximately 210 gpd, equating to 
76,650 gallons per year. This forms the basis of the District’s current EDU calculation. However, both 
short- and long-term conservation trends have likely resulted in lower per capita demand than when 
the 210 gpd standard was adopted.  

This analysis gathered water usage data from the City of Napa to assess the accuracy of this 
standard. The assumptions, methodology, results, and discussion of this analysis are provided in the 
appendix of this report. This analysis ultimately recommends the following changes to the 
residential EDU assumptions, phased in over time for all classes except SFR with Accessory Dwelling 
Unit (ADU). 

Table 6.1 Current and Proposed Residential Billing Ratios 

Residential Unit Type 
FYE 
2021 

FYE 
2022 

FYE 
2023 

FYE 
2024 

FYE 
2025 

FYE 
2026 

Single Family Dwelling  1.00   1.00   1.00   1.00   1.00   1.00  

Duplex  1.00   0.96   0.92   0.88   0.84   0.80  

Condominiums and Townhouses  1.00   0.97   0.94   0.91   0.88   0.85  

Triplex, Fourplex, and Apartments  0.60   0.64   0.68   0.72   0.76   0.80  

Mobile Home  0.60   0.65   0.70   0.75   0.80   0.85  

Overnight Trailer Park  0.40   0.40   0.40   0.40   0.40   0.40  

SFR with ADU  1.00   1.00   1.00   1.00   1.00   1.00  

6.2   EDU Changes 

6.2.1   Changes to Per EDU Flow and Loadings 

6.2.1.1   Flow Changes 

Based on the analysis of residential usage, the EDU assumption of 210 gpd is no longer accurate. It is 
recommended that NapaSan migrate to 117 gpd as the benchmark for 1 EDU.  
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In order to balance these changes and the impact that they will have on customers, the following 
schedule would phase-in this change. The phase-in would start in FYE 2022 and complete by 
FYE 2027. 

Table 6.2 EDU Flow, BOD, and TSS Phase-In Schedule 

Year Flow (gpd) BOD (mg/L) TSS (mg/L) 

FYE 2021 210 175 200 

FYE 2022 188 209 238 

FYE 2023 167 240 274 

FYE 2024 150 265 303 

FYE 2025 137 284 324 

FYE 2026 126 301 344 

FYE 2027 117 314 359 

6.2.1.2   BOD and TSS Changes 

In light of the shift from 210 gpd to 117 gpd for the EDU benchmark, this impacts the BOD and TSS 
assumptions. The total mass of BOD and TSS coming into NapaSan’s treatment facilities has 
remained largely unchanged in the last several years. As a result, if per capita flow has decreased 
but mass loadings have remained unchanged, then BOD and TSS concentrations have gone up as a 
result. Based on the current assumption of 210 gpd of flow, 175 mg/L of BOD, and 200 mg/L of TSS, 
one EDU is assumed to discharge approximately 112 lbs. of BOD and 128 lbs. of TSS, annually, 
based on the following equation to convert concentrations to loadings. 

Equation 6.1 BOD and TSS Pounds Formula 

𝑃𝑃𝐺𝐺𝐴𝐴𝐴𝐴𝑢𝑢𝐺𝐺 = 𝐹𝐹𝐴𝐴𝐺𝐺𝑆𝑆 (𝑎𝑎𝑝𝑝𝑢𝑢) × 𝐶𝐶𝐺𝐺𝐴𝐴𝑆𝑆𝑆𝑆𝐴𝐴𝑝𝑝𝑆𝑆𝐴𝐴𝑝𝑝𝑆𝑆𝐺𝐺𝐴𝐴 (𝑚𝑚𝑎𝑎/𝐿𝐿)  × 8.345 × 10−6 

To reach the same pounds of BOD and TSS with 117 gpd of flow, BOD concentrations would 
increase to 314 mg/L and TSS concentrations would increase to 359 mg/L. 

Similar to the flow phase-in, the BOD and TSS changes would take place over time. The schedule is 
shown in Table 6.2. 

6.2.2   Strength Factor Changes 

6.2.2.1   Strength Factor Formula Change 

There are two changes to the formula that splits flow, BOD, and TSS. The current formula is 
outlined in Equation 3.1. The first change is related to the units for flow and loadings outlined above.  

The second is a change to the percentage allocation between flow, BOD, and TSS. The previous 
allocation was 50 percent to flow, 25 percent to BOD, and 25 percent to TSS. The results of the cost 
of service analysis shown in Table 5.7, specifically the percent allocated to collection and treatment, 
will be used in the strength factor formula going forward. The new formula is as follows, with the 
changes in bold: 

Equation 6.2 Proposed Strength Factor Formula 

𝑆𝑆𝑝𝑝𝑆𝑆𝑆𝑆𝐴𝐴𝑎𝑎𝑝𝑝ℎ 𝐹𝐹𝐴𝐴𝑆𝑆𝑝𝑝𝐺𝐺𝑆𝑆 = 𝟓𝟓𝟓𝟓% +  𝟏𝟏𝟓𝟓% ×  
𝐶𝐶𝐴𝐴𝐴𝐴𝐺𝐺𝐺𝐺 𝐵𝐵𝐵𝐵𝐸𝐸 (𝑚𝑚𝑎𝑎/𝐿𝐿)
𝑆𝑆𝐹𝐹𝑅𝑅 𝐵𝐵𝐵𝐵𝐸𝐸 𝑚𝑚𝑎𝑎/𝐿𝐿

+ 𝟐𝟐𝟐𝟐% × 
𝐶𝐶𝐴𝐴𝐴𝐴𝐺𝐺𝐺𝐺 𝑇𝑇𝑆𝑆𝑆𝑆 (𝑚𝑚𝑎𝑎/𝐿𝐿)
𝑆𝑆𝐹𝐹𝑅𝑅 𝑇𝑇𝑆𝑆𝑆𝑆 𝑚𝑚𝑎𝑎/𝐿𝐿
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The SFR BOD and TSS mg/L depends on the year of the rate structure, based on the figures in 
Table 6.2. 

6.2.2.2   Updated Strength Factors 

Based on the changes to the strength factor formula and the phase-in of flow and concentration 
changes, the following table outlines the proposed strength factor for each class. 

Table 6.3 Current Commercial Strength Factors 

Business Category FYE 
2021 

FYE 
2022 

FYE 
2023 

FYE 
2024 

FYE 
2025 

FYE 
2026 

Automobile Sales and Service  1.00   1.00   1.00   1.00   1.00   1.00  

Bars/Nightclubs  1.00   1.00   1.00   1.00   1.00   1.00  

Bakery/Candy/Ice Cream   2.68   2.25   2.25   2.25   2.25   2.25  

Banks/Business Offices  1.00   1.00   1.00   1.00   1.00   1.00  

Car Wash Facilities  0.72   0.80   0.80   0.80   0.80   0.80  

Churches  1.00   1.00   1.00   1.00   1.00   1.00  

Convalescent Homes/Hospitals  1.00   1.00   1.00   1.00   1.00   1.00  

Delicatessens  1.44   1.29   1.29   1.29   1.29   1.29  

Dry Type Manufacturing  1.00   1.00   1.00   1.00   1.00   1.00  

Laundries - Commercial  1.44   1.29   1.29   1.29   1.29   1.29  

Laundries - Self Service  0.85   0.86   0.86   0.86   0.86   0.86  

Markets  1.44   1.29   1.29   1.29   1.29   1.29  

Merchandising/Retail Shops  1.00   1.00   1.00   1.00   1.00   1.00  

Mortuaries/Funeral Homes  2.64   2.35   2.35   2.35   2.35   2.35  

Newspapers / Printers  1.00   1.00   1.00   1.00   1.00   1.00  

Physicians/Medical Offices  1.00   1.00   1.00   1.00   1.00   1.00  

Restaurants & Caterers  2.68   2.25   2.25   2.25   2.25   2.25  

Daycares/Private Schools  1.00   1.00   1.00   1.00   1.00   1.00  

Service Related Enterprises  1.00   1.00   1.00   1.00   1.00   1.00  

Service Stations/Repair Shops  1.00   1.00   1.00   1.00   1.00   1.00  

Theaters  1.00   1.00   1.00   1.00   1.00   1.00  

Shopping Centers/Complexes  1.00   1.00   1.00   1.00   1.00   1.00  

Membership Organizations  1.00   1.00   1.00   1.00   1.00   1.00  

Mixed Use (1 Meter)  1.44   1.29   1.29   1.29   1.29   1.29  

Hotels & Motels (W/O Rest.)  1.00   1.00   1.00   1.00   1.00   1.00  

Hotels & Motels (W/ Rest.)  2.00   1.82   1.82   1.82   1.82   1.82  

Bed & Breakfast Inns  1.00   1.00   1.00   1.00   1.00   1.00  

Industrial Monitoring  1.00   1.00   1.00   1.00   1.00   1.00  

Hold & Haul  1.00   1.00   1.00   1.00   1.00   1.00  
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6.3   Fixed / Variable Rates 

NapaSan and its stakeholders have considered the question of implementing a more variable rate 
structure. Carollo performed a study in 2018 exploring that question and presented its findings to 
the District’s Board of Directors. At that time, the Board declined to pursue variable rates further. 
The technical memorandum from that study is provided in the appendix of this report. 

6.4   Commercial Flow Changes 

NapaSan currently bills its commercial customers based on their metered water usage in the prior 
year. While this approach has benefits, it also places the District’s revenue at risk in the event of 
another drought where water usage declines. Similarly, an economic recession could decrease the 
amount of metered water usage.  

As a result, it is recommended that the District transition to billing its commercial customers using 
an average of the prior three years as opposed to one single year. This has benefits for both the 
District and customers. For the District, it provides more stable revenue. For customers, it provides 
more predictable bills each year. If water usage significantly increases due to a one-time business 
expansion, it could impact the customer significantly in one year. With this approach, that increase 
would be smoothed over time. 
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Chapter 7 

RATE DESIGN 

Because the Sewer Service Charge is a per EDU rate, the rate design can be simplified as a division 
problem. 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐶𝐶ℎ𝐴𝐴𝑆𝑆𝑎𝑎𝑆𝑆 =
𝑃𝑃𝑆𝑆𝐺𝐺𝑃𝑃𝑆𝑆𝑆𝑆𝑝𝑝𝑆𝑆𝑢𝑢 𝑅𝑅𝑆𝑆𝑆𝑆𝑆𝑆𝐴𝐴𝐴𝐴𝑆𝑆 𝑅𝑅𝑆𝑆𝑅𝑅𝐴𝐴𝑆𝑆𝑆𝑆𝑆𝑆𝑚𝑚𝑆𝑆𝐴𝐴𝑝𝑝𝐺𝐺

𝑃𝑃𝑆𝑆𝐺𝐺𝑃𝑃𝑆𝑆𝑆𝑆𝑝𝑝𝑆𝑆𝑢𝑢 𝑁𝑁𝐴𝐴𝑚𝑚𝑝𝑝𝑆𝑆𝑆𝑆 𝐺𝐺𝑜𝑜 𝐸𝐸𝐸𝐸𝐸𝐸
 

7.1   Projection of EDU Served 

The projected number of EDU is based on the projected flow from each class, multiplied by the 
strength factor, and then divided by the flow per EDU for that year (based on Table 5.2). The 
detailed projection of flow for each class is presented in the appendix, while the summarized 
number of EDU is shown in Table 7.1. 

Table 7.1 Projected EDU 

Class FYE 2022 FYE 2023 FYE 2024 FYE 2025 FYE 2026 

Residential 30,845 30,991 31,248 31,566 31,767 

Commercial 10,851 12,201 13,523 14,694 16,014 

Industrial 1,791 2,011 2,236 2,435 2,660 

Total 43,488 45,203 47,006 48,695 50,441 

7.2   Proposed Rates 

7.2.1   Per EDU Rate 

The projected revenue requirements and EDU hold the Sewer Service Charge per EDU constant 
through FYE 2026. However, the impacts will vary based on customer class, as will be detailed 
further in the following sections. 

Table 7.2 Sewer Service Charge Calculation 

Class FYE 2022 FYE 2023 FYE 2024 FYE 2025 FYE 2026 

Revenue Requirement (thousands) $32,119  $33,386  $34,718  $35,965  $37,255  

Projected EDU 43,488 45,203 47,006 48,695 50,441 

Sewer Service Charge ($/EDU) $738.60  $738.60  $738.60  $738.60  $738.60  

7.3   Rate Impacts 

7.3.1   Residential Rate Impacts 

With the changes to residential EDU factors discussed above in this report and shown in Table 6.1, 
the impact of the proposed Sewer Service Charge will have a different impact on each residential 
class.  
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The comparison of the rate impacts is shown below. While single family residential is constant, 
other classes see both increases and decreases by FYE 2026. The results are shown in Table 7.4 and 
Figure 7.1. 

Table 7.3 Residential Rate Impacts 

Class FYE 2021 FYE 2022 FYE 2023 FYE 2024 FYE 2025 FYE 2026 

Single Family Dwelling $738.60 $738.60 $738.60 $738.60 $738.60 $738.60 

Duplexes $738.60 $709.06 $679.51 $649.97 $620.42 $590.88 

Apartments $443.16 $472.70 $502.25 $531.79 $561.34 $590.88 

Condominiums / 
Townhouses 

$738.60 $716.44 $694.28 $672.13 $649.97 $627.81 

Mobile Home Spaces $443.16 $480.09 $517.02 $553.95 $590.88 $627.81 

Overnight Trailer 
Parking 

$295.44 $295.44 $295.44 $295.44 $295.44 $295.44 

Pool House/Rec Room $738.60 $738.60 $738.60 $738.60 $738.60 $738.60 

Single Family Dwelling 
w/ ADU 

$1,477.20 $1,107.90 $1,107.90 $1,107.90 $1,107.90 $1,107.90 

Apartments / S.R.O. $443.16 $443.16 $443.16 $443.16 $443.16 $443.16 

 

 

Figure 7.1 Residential Rate Impacts 

7.3.2   Commercial Rate Impacts 

The commercial rate impacts are going to vary significantly because of both the changes to the 
strength factors and the volume of water used by the commercial customer. To illustrate the 
impacts, the impact for a commercial customer currently using one EDU (76,650 gallons per year) 
across several different strength factor classifications is shown below. This assumes that the 
customer does not reduce their usage at all to fall in line with the new definition of an EDU (42,705 
gallons per year). These impacts can be scaled up based on how much usage is currently used.  
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Table 7.4 Commercial Rate Impacts 

Strength Factor 
FYE 
2021 

FYE 
2022 

FYE 
2023 

FYE 
2024 

FYE 
2025 

FYE 
2026 

1.0 (e.g. office, gym, hotel w/o restaurant) $739 $827 $931 $1,036 $1,130 $1,235 

1.4 (e.g. delis, commercial laundry) $1,066 $1,069 $1,203 $1,340 $1,460 $1,596 

2.0 (hotel w/ restaurant) $1,477 $1,506 $1,694 $1,886 $2,056 $2,248 

2.7 (restaurant) $1,978 $1,865 $2,099 $2,336 $2,547 $2,784 

 

 

Figure 7.2 Commercial Rate Impacts 

7.4   Sensitivity Analysis 

The ongoing COVID-19 pandemic is projected to impact NapaSan’s operations. Some of these 
impacts are already being felt through modified sewer flows received at NapaSan treatment 
facilities. Because of the nature of NapaSan’s flow-based non-residential rate structure, this may 
result in lower revenues from non-residential customers this year.  

Other impacts may be felt over the course of several years as the economic impacts of the pandemic 
and related closures become clear. Tourism is a significant economic driver in Napa County. If this 
industry and other related industries such as restaurants, lodging, and event spaces do not rebound 
relatively quickly, lower return flows could continue well beyond 2020, and NapaSan’s volumetric 
revenue is likely to decline as a result.  

7.4.1   Scenario Assumptions 

Carollo looked at three scenarios to identify the potential lower and upper bounds of the sensitivity 
analysis: 

• Minimal impact – one-time 5 percent reduction from baseline in commercial billed usage in 
FYE 2022. 



COST OF SERVICE RATE STUDY | RATE STUDY RESULTS AND RECOMMENDATIONS| NAPA SANITATION DISTRICT 

DRAFT | NOVEMBER 2020| 7-4 

• Moderate impact – multi-year reduction in commercial billed usage from baseline, with 
10 percent reduction in FYE 2022 and 5 percent reduction in FYE 2023. 

• Significant impact – multi-year reduction in commercial billed usage from baseline, with 
10 percent reduction in FYE 2022, 10 percent reduction in FYE 2023, and 5 percent 
reduction in FYE 2024. 

7.4.2   Scenario Comparison 

This analysis first calculated the projected revenue losses if commercial usage decreases in 2020 and 
2021, resulting in lower billed usage for FYE 2022 and FYE 2023. This is outlined in Table 7.5. The 
minimal impact scenario results in revenue losses in FYE 2022 through 2024 due to the one-time 
reductions being smoothed out over three years as a result of the three-year rolling average 
recommendation. The moderate impact scenario extends into FYE 2025 because it forecasts a 
slower rebound in usage, while the significant impact scenario extends into FYE 2026 due to even 
slower projected rebound. 

Table 7.5 Projected Revenue Loss under Demand Reduction Scenarios 

Category FYE 2022 FYE 2023 FYE 2024 FYE 2025 FYE 2026 

Minimal Impact  $128   $144   $160   $-     $-    

Moderate Impact  255   431   480   174   -    

Significant Impact  511   862   1,120   523   191  
Notes: 
(1) All figures in thousand dollars. 

Unexpected declines in revenue would typically be absorbed by reserves, with lower projected or 
negative cash flows resulting in lower end of year reserve balances. Taking the projected end of year 
reserve balances from Table 4.4 and deducting the revenue losses in in Table 7.5 on a cumulative 
basis, the projected reserves for each scenario are shown in Table 7.6. In addition, the end of year 
reserve balance target is also shown.  

Over the next five years, each of the projected scenarios would result in end of year reserve balances 
that continue to meet reserve balance targets. However, the end of year balance under the 
significant impact scenario does come close to fallen below target. Therefore, given the uncertainty 
surrounding the pandemic and the economic response, these scenarios could be exhausted and the 
District should monitor usage closely to project future changes in revenue. 

Table 7.6 Projected End of Year Reserves under Demand Reduction Scenarios 

Category FYE 2022 FYE 2023 FYE 2024 FYE 2025 FYE 2026 

Minimal Impact  $22,331   $23,477   $23,755   $22,956   $24,145  

Moderate Impact  22,203   23,062   23,020   22,047   23,235  

Significant Impact  21,948   22,376   21,694   20,372   21,370  

End of Year Reserve Balance Target  18,799   20,254   21,012   21,365   23,878  
Notes: 
(1) All figures in thousand dollars. 
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Appendix A 
RESIDENTIAL WATER USAGE ANALYSIS 

NapaSan uses an EDU approach to differentiate between the various types of residential 
parcels (single-family dwelling, condominiums, duplexes, etc.). An EDU is a unit of measure 
intended to represent the volume and strength2 of wastewater generated by a typical SFR home. 
This allows NapaSan to compare the wastewater “demand” of different parcels using a standardized 
unit of measure. 

Because wastewater flows are not regularly metered, and because there is no feasible method of 
measuring flows and strengths on a broad enough scale to have a statistically significant sample 
size, NapaSan must make usage estimates based on the latest water demand profile data available. 
The current estimates are outlined in Table A1. 

Table A1 FYE 2021 Residential Sewer Service Charges 

Dwelling Type Number of EDU FYE 2021 Sewer Service Charge 

Condominiums and Townhouses 1.0  $738.60 

Duplex, each unit 1.0 $738.60 

Mobile Home 0.6 $443.16 

Overnight Trailer Park, per space 0.4 $295.44 

Single Family Dwelling 1.0 $738.60 

Triplex, Fourplex, and Apartments 0.6 $443.16 

1.1 Methodology 

1.1.1 Data Sources 

1.1.1.1 Potable Water Demand Data Collection 

Carollo and NapaSan staff discussed the current rate structure and decided that the best method of 
estimating the current EDUs is to review potable water demand data and consider relative usage 
between parcel types as a proxy for wastewater demand differences.  
Carollo collected three sets of data from both NapaSan and the City of Napa (City), which provides 
water for the majority of NapaSan’s wastewater customers: 

• City water usage records for each address for 2016 through 2019. 
• Napa County (County) tax assessment number and address table. 

 
2 Strength, also referred to as load or loadings, is a measure of a user’s treatment constituents returned 
to the sewer collection system and ultimately to the wastewater treatment facility. Strength typically 
refers to biochemical oxygen demand (BOD) and total suspended solids (TSS). In addition to handling 
collection system flow volume, NapaSan must have sufficient treatment capacity to adequately reduce 
these constituents prior to discharge. Strength is typically measured either as a concentration 
(milligrams per liter) or as a weight (pounds). 
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• NapaSan billings by tax assessment number, along with dwelling units and dwelling type 
description (from Table A1). 

Because the water usage records acquired from the City did not include the same parcel type 
descriptions that NapaSan uses in its billings, this data needed to be paired with each usage record 
in the dataset. This involved merging the three datasets together, using the address and tax 
assessor’s number as key fields. First, the City water usage and the County tax assessment tables 
were paired using the address field. Then NapaSan’s dwelling type data was paired using the tax 
assessor’s number. This pairing was conducted using the R statistical programming language.  

1.1.2 Data Preparation and Analysis 

1.1.1.2 Potable Water Dataset Preparation 

The City’s usage data provided bi-monthly meter readings in thousand-gallon units for the years of 
data provided. Once paired with NapaSan’s parcel records, the gallons per dwelling unit per day 
were calculated using the number of dwelling units on record.  

Wastewater flows are lower than potable water flows simply due to the fact that some portion of 
water usage does not reach the sewer, either through landscaping loss, food and beverage 
preparation, or other means. While exact measurements of wastewater versus water flows vary 
based on the service area surveyed, the assumed return to sewer factor (RTS) is often at least 70 to 
90 percent, but it is not uncommon for this figure to be significantly lower.  

This is particularly true in the hotter summer months when a greater share of water usage goes to 
landscaping. For this reason, winter usage numbers were utilized when comparing residential 
classes for demand patterns. Winter was defined as bi-monthly bills with an end date in January, 
February, or March, which covers usage in those months, as well as December. Napa County, like 
most of California, receives the bulk of its precipitation in the cooler winter months. Therefore, most 
residents reduce their landscaping water use in these months. 

There are limitations to this approach. This approach only mitigates one potential source of 
consumptive water usage. However, given the cost in time and money that would be required to 
conduct a full wastewater flow sampling study, and the comparative ease and availability of this 
water usage data, it is still a valid proxy for estimating the comparative wastewater flows across 
residential classes.  

RTS factors could be applied to further complement this analysis, but without a better sense of 
NapaSan’s actual RTS percentages based on flow sampling, this would add an unnecessary layer of 
complication to the analysis. Furthermore, it could potentially introduce inaccuracies into the 
analysis if, for instance, RTS differs between residential parcel types (e.g., duplexes could have a 
higher RTS rate compared with condos). Additionally, an accurate RTS percentage is something 
only obtainable through a rigorous wastewater flow sampling study, which would ultimately negate 
the need for this winter usage analysis. As a result, an RTS factor was not applied to the usage data. 

1.1.1.3 Summarizing Usage Patterns for Each Dwelling Type 

The usage data received from the City included a single line for each meter reading. Once paired 
with NapaSan’s parcel information, these meter readings also included the parcel type from 
Table A1, as well as the number of dwelling units assessed.  
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Calculating Usage per Dwelling Unit per Day 

Because the City’s usage records were already provided in thousand-gallon (kgal) units, converting 
these records to gallons per day was a straightforward task of dimensional analysis. It was assumed 
that a typical bi-monthly billing cycle was 60 days in length. The equation for calculation gallons per 
parcel per day. 

Equation A1 GPDD Calculation 

𝐺𝐺𝐴𝐴𝐴𝐴𝐴𝐴𝐺𝐺𝐴𝐴𝐺𝐺 𝑝𝑝𝑆𝑆𝑆𝑆 𝐸𝐸𝑆𝑆𝑆𝑆𝐴𝐴𝐴𝐴𝑆𝑆𝐴𝐴𝑎𝑎 𝐸𝐸𝐴𝐴𝑆𝑆𝑝𝑝 𝑝𝑝𝑆𝑆𝑆𝑆 𝐸𝐸𝐴𝐴𝑦𝑦 =  
𝐸𝐸𝐺𝐺𝐴𝐴𝑎𝑎𝑆𝑆 (𝑘𝑘𝑎𝑎𝐴𝐴𝐴𝐴)
𝐸𝐸𝑆𝑆𝑆𝑆𝐴𝐴𝐴𝐴𝑆𝑆𝐴𝐴𝑎𝑎 𝐴𝐴𝐴𝐴𝑆𝑆𝑝𝑝𝐺𝐺

 ×  
1,000 𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝐺𝐺𝐴𝐴𝐺𝐺

𝑘𝑘𝑎𝑎𝐴𝐴𝐴𝐴
 ×

𝐵𝐵𝑆𝑆𝐴𝐴𝐴𝐴𝑆𝑆𝐴𝐴𝑎𝑎 𝑆𝑆𝑦𝑦𝑆𝑆𝐴𝐴𝑆𝑆
60 𝑢𝑢𝐴𝐴𝑦𝑦𝐺𝐺

 

 

This was calculated for each billing record that had a successful match between the two datasets. 

Weighting Usage Records on Dwelling Unit Count 

While each address had a gallons per dwelling unit per day (gpdd) calculation, these measures had 
to be weighted based on the number of dwelling units for the parcel. Without weighting, a 4-unit 
apartment complex with usage of 500 gpdd would have the same level of influence on the summary 
statistics as a 100-unit complex with usage of 100 gpdd. 

To weight the usage numbers, each rows was replicated by the number of dwelling units attached. 
Using the hypothetical from above, a 4-unit complex would have 3 additional duplicate rows for 
each billing cycle, and a 100-unit complex would have 99 additional duplicate rows. 

Descriptive Statistics 

Summary statistics were calculated for each of the dwelling types. Median and mean were 
calculated, and then each of these measures was compared to the comparable measure for SFR. 
Boxplots and histograms were developed for each dwelling type to observe the distribution of usage 
among City water customers. 

1.2 Results and Discussion 

1.2.1 Descriptive Statistics 

1.2.1.1 Potable Water Data 

The analysis of the winter water usage for the residential classes under review showed distinct 
differences between SFR and multifamily residential (MFR) dwelling types. The summary statistics 
for each dwelling type, and the percent of SFR demand from each dwelling type, are outlined 
Table A2. Figure A1 demonstrates the distribution of daily demand for each dwelling type.  

Looking at the summary statistics and the distribution of usage for the primary dwelling types, SFR 
stands out as a higher demand dwelling type, with a median of 116.7. Condos and mobile homes 
appear to have similar demand, with median usage of 100.0 and 106.2 gpdd, respectively. Duplexes 
and apartments have similar usage at 91.7 and 92.8 gpdd, respectively.  

All of the other dwelling types demonstrate a lower typical demand compared with SFR. Looking at 
Figure A1 apartments and duplexes have a similar demand profile to one another, while condos and 
mobile homes likewise share a demand profile. SFR and SFR with ADU stand alone. 
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Table A2 Summary Statistics of Gallons per Dwelling Unit per Day 

Dwelling Type Median % of SFR Median 

Single Family Dwelling 116.7 100% 

Duplex 91.7 79% 

Condominiums and Townhouses 100.0 86% 

Triplex, Fourplex, and Apartments 92.8 80% 

Mobile Home 106.2 91% 

Single Family Dwelling w/ ADU 150.0 129% 

Overnight Trailer Park No data available 

1.2.2 Discussion 

Based on the results of the analysis of the different dwelling types, there are several options 
available for adjusting the billing factor for each dwelling type. SFR usage will remain as the baseline 
for which other classes are billed. However, the other dwelling types will need adjustment to reflect 
the updated usage profiles. 

1.2.2.1 Single-Family Residential 

Based on the analysis of potable water usage data, along with wastewater flow measurements, it is 
clear that flows from SFR customers are substantially lower than previous benchmarks. Both the 
potable water data and the measured wastewater flow data converged on a number significantly 
lower than 210 gpd, with winter potable water records showing 117 gpd.  

Single Family Residential with Accessory Dwelling Unit 

SFR with ADU shows higher usage on average than SFR without ADU. The District currently bills 
these customers for 1 full EDU in addition to the primary SFR connection. However, it is clear that 
the real water usage is much lower.  

The median for a SFR with ADU is 150 gpd, approximately 30 percent higher than a standalone SFR 
at 117 gpd. There has been significant expansion of ADU development in Napa County in the last 
several years, with permitted connections more than doubling between 2018 and 2019. Some of 
these new connections may not be fully occupied and water usage data is still coming in. As a result, 
while it is clear that SFR with ADU use less water than their current EDU estimate, there is a high 
degree of uncertainty as to exactly how much less that figure is. 

Therefore, it is recommended that SFR with ADU be assessed at 1.50 EDU for the next several years 
until more data is available from these new connections and can confirm the gpd estimate. 

1.2.3.1 Multi-Family Residential 

Condos and Mobile Homes 

Condominiums and mobile homes display similar usage patterns based on this analysis. The median 
usage per day is close, and their distributions demonstrate similar patterns. As a result, it is 
reasonable to treat these two dwelling types as one single billing classification. 

Duplexes and Apartments 

Because duplexes and apartments share a median, it would also be reasonable to treat these within 
one billing designation.  
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Further investigation into the mobile home class may reveal sub-class designations that could better 
fit the demand profile. However, with only twelve addresses designated as mobile home, it would 
be difficult to develop more detailed classifications. Therefore, it is reasonable to combine duplexes 
and mobile homes in a single billing classification. 

1.3 Conclusion 

Ultimately, usage varies significantly from month to month, and from parcel to parcel. Because 
wastewater flows are not metered, these rate structures must achieve a balance between 
representing a typical, average customer, and covering a wide swatch of usage patterns. SFR 
patterns are significantly different enough to warrant their own classification. For multi-family 
dwellings, two classifications stand out from the data, with condos and apartments grouped, and 
mobile homes and duplexes in a separate grouping.  

The recommended rate structure approach is outlined in Table A3.Carollo does not recommend any 
changes for overnight trailer parks due to the limitations of the data.  

Table A3 Proposed Billing Ratio Adjustments 

Residential Unit Type Current EDUs Proposed EDUs 

Single Family Dwelling 1.0 1.0 

Duplex 1.0 0.80 

Condominiums and Townhouses 1.0 0.85 

Triplex, Fourplex, and Apartments 0.6 0.80 

Mobile Home 0.6 0.85 

Overnight Trailer Park 0.4 0.40 

Single Family Dwelling with ADU 2.0 1.5 
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Figure A1 Winter Usage Distributions and Medians for Each Dwelling Type 
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1 Introduction 

1.1   Project Background 

Napa Sanitation District (NapaSan) retained Carollo Engineers, Inc. (Carollo) to conduct a study 
regarding its sewer service charge (SSC) and capacity charge methodologies, among other financial 
analyses. As outlined in the project scope, Carollo will deliver a series of six technical memoranda 
(TM) outlining the analysis and recommendation for each individual topic covered by the study. 
Those topics are as follows: 

 TM #ͭ – Residential Customer Data Analysis and Recommendations 
 TM #ͮ – Financial Plan Review and Forecast 
 TM #ͯ – Cost of Service Analysis and Results 
 TM #Ͱ – Billing Procedures Review and Recommendations 
 TM #ͱ – Capacity Charge Analysis and Recommendations 
 TM #Ͳ – Sewer Service Charge Analysis and Recommendations 

The final project deliverable will be presented to NapaSan as a compilation of the six TMs outlining 
Carollo’s methodologies, results, and recommendations. 

1.1.1   About NapaSan 

NapaSan provides wastewater collection and treatment for approximately ʹͮ,ͬͬͬ residents, 
primarily in the City of Napa, California. NapaSan treats ͭͬ million gallons per day (MGD), with a 
total treatment capacity of ͭͱ.Ͱ MGD. NapaSan is able to reclaim a portion of its wastewater flows 
for recycled water usage, producing approximately Ͳͱͬ million gallons per year. 

1.1.2   Cost of Service Allocation 

As part of the study, NapaSan requested that Carollo calculate the percentage of costs that are 
variable, based on the volume of wastewater flow and constituent solids that are conveyed to and 
treated at the plant, and develop new rate structure. Carollo developed a cost of service based 
allocation of costs between fixed and variable categories, and between the residential, commercial, 
and industrial categories. 

1.1.2.1   Allocation of Recycled Water Costs 

In ͮͬͭͮ, NapaSan engaged Raftelis Financial Consultants to conduct a full cost of service rate study 
for NapaSan’s recycled water system. That analysis developed rates intended to cover the 
operating costs associated with recycled water service.  

As part of that analysis, any costs and projects associated with NapaSan’s treatment process up to 
and including secondary treatment were assumed to be part of the wastewater customers’ revenue 
requirement. Remaining tertiary treatment and recycled water distribution system costs were 
allocated to recycled water customers. 

For this analysis, two assumptions were made with respect to recycled water costs. 
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ͭ. The rates developed in the ͮͬͭͮ study are self‐sustaining for the recycled water system. 
Rate revenue is assumed to fully cover recycled water operating costs, and that no 
additional revenue will be needed. 

ͮ. The allocation of costs between fixed and variable categories is approximately equal 
between the wastewater and recycled water systems, and the recycled water costs are not 
deducted from the line item expenditures in order to allocate costs to fixed and variable 
categories. 

2 Current Class Allocation Approach 

NapaSan’s current rate structure is based on an equivalent dwelling unit (EDU) approach. The EDU 
is a common method of comparing wastewater demand from a given customer with that of a 
typical single‐family residence (SFR), where ͭ EDU is intended to represent the demand of that SFR 
customer. This allows the wastewater agency to bill its customers in standardized units, despite a 
lack of metered wastewater flows. 

2.1   Residential Rate Allocation 

NapaSan’s current residential rate structure is ͭͬͬ percent fixed for residential customers. 
Residential customers pay a flat annual sewer service charge depending on the residential dwelling 
type. Each dwelling type has a corresponding EDU assumption, ranging from ͬ.Ͱ to ͭ.ͬ EDU. The 
annual SFR sewer service charge (͈Ͳͯʹ.ͭͬ as of July ͭ, ͮͬͭͳ) is adjusted by this factor. 

 As part of this analysis, Carollo analyzed potable water demand patterns and made 
recommendations for adjusted EDU figures. Both the current and adjusted EDU figures along with 
the underlying analysis are outlined in Technical Memorandum #ͭ. 

2.2   Commercial Rate Allocation 

2.2.1   Wastewater Flow Assumptions 

Commercial charges are calculated based on total annual usage and EDUs. NapaSan assumes that a 
typical single‐family residence uses ͳͲ,Ͳͱͬ gallons per year, or ͮͭͬ gallons per day. NapaSan 
therefore sets ͭ equivalent dwelling unit at ͳͲ,Ͳͱͬ gallons per year. At the end of the year, NapaSan 
reviews potable water billing data from the City of Napa, and determines the number of flow EDUs 
based on that volume of demand. Accounts are adjusted based on data from subtraction meters for 
irrigation water usage, when available. Additional adjustments are made when calculating sewer 
service charges for some commercial facilities with significant landscape irrigation. 

2.2.2   Wastewater Loading Assumptions 

In addition to flow, NapaSan also treats loadings of constituents, namely biochemical oxygen 
demand (BOD) and total suspended solids (TSS). These two constituents are a major target of the 
treatment processes used by NapaSan, and vary significantly across customer classes.  

NapaSan’s EDU calculation also must take into account this variance in loadings. The flow basis 
previously discussed is then adjusted based on a flow strength factor for each commercial use type. 
The commercial use type factors from the California State Water Resources Control Board Revenue 
Program Guides. This guide calculates the typical strength generated by various business types. 



COST OF SERVICE RATE AND CAPACITY CHARGE STUDY | TM 3 | NAPA SANITATION DISTRICT 

DRAFT | MAY ͮͬͭʹ| ͯ 

These factors are outlined in Table ͳ in the appendix. No changes to these factors are 
recommended at this time. 

2.3   Industrial Rate Allocation 

NapaSan has a significant number of industrial wastewater customers, primarily wineries and 
related operations. These customers require a permit in order to discharge waste to NapaSan’s 
collection and treatment systems. These customers are billed on a monthly basis for sewer service 
that also stems from the EDU methodology.  

Unlike commercial customers, most industrial customers have sampling data available for BOD and 
TSS. This data is used in the calculation of the monthly sewer service charge. Flow data comes from 
either flow meters, or from meter readings of the City’s potable meters with adjustments made for 
any irrigation sub‐meters and assumed domestic use. The calculation used is as follows: 

Equation ͭ  Industrial Monthly Sewer Service Charge Calculation 

ݎ݋ݐܿܽܨ	ݓ݋݈ܨ	݈ܽ݅ݎݐݏݑ݀݊ܫ ൌ
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where the ͮͭͬ gallons per day, ͭͳͱ mg/L BOD, and ͮͬͬ mg/L TSS are assumed SFR flows and 
concentrations. 

3 Cost Allocation Review 

3.1   Fixed / Variable Line Item Review 

NapaSan requested that Carollo conduct a cost of service review of NapSan’s current operations 
and maintenance budget. The analysis consisted of a line item review and an allocation to fixed and 
variable categories. NapaSan is interested in understanding how much of its costs are driven by the 
volume of water treated, as well as the pounds of BOD and TSS that also must be treated. In 
practice, many of NapaSan’s costs can be considered “variable” due to year‐over‐year fluctuations. 
However, this analysis is only focused on those costs that correlate with a change in flows, loadings, 
or both. 

3.1.1   Expense Categories  

3.1.1.1   Salaries and Benefits 

All of NapaSan’s labor costs were determined to be fixed in nature, or at a minimum “sticky,” where 
changes are slow and based on long‐planned changes. While labor costs may change due to a 
change in plant flow and loadings, these changes take many years to manifest, and typically do not 
correlate with plant flows on a year‐to‐year basis. 
   



COST OF SERVICE RATE AND CAPACITY CHARGE STUDY | TM 3 | NAPA SANITATION DISTRICT 

DRAFT | MAY ͮͬͭʹ| Ͱ 

The salaries and benefits category includes costs from the following cost accounts: 
 Salaries and Wages 
 Overtime 
 Holiday Pay 
 Vacation Payout 
 ͰͱͳB Employer Contribution 
 Cell Phone Allowance 
 Director Pay 

 Medicare 
 F.I.C.A. / Social Security 
 Employee Insurance ‐ Premiums 
 Workers Compensation 
 Retirement 
 Other Post‐Employment Benefits 
 Other Employee Benefits 

None of these accounts were determined to have costs that could be considered variable and 
correlated with flow and loadings. 

3.1.1.2   Services and Supplies 

Costs from services and supplies form the other primary expense category tracked in NapaSan’s 
budget process in addition to labor costs. These costs include routine administrative expenses such 
as printing, janitorial services, landscaping, and training fees. It also includes major operational and 
supply costs, such as equipment and vehicle maintenance, chemical purchases, and energy and 
other utilities. 

Nearly all of the costs in this category were determined to be fixed in nature, with the exception of 
the following items: 

 Waste Disposal Services 
 Hazardous Waste Disposal Services 
 Gas, Electric, and Water Utilities 
 Chemical Purchases 

None of these categories are expected to be completely variable. NapaSan will always need some 
baseline level of chemicals or electricity for instance. However, for the purposes of this analysis, 
they are assumed as ͭͬͬ percent variable for alternative rate modeling. That is, they would be 
allocated to a variable rate approach. 

3.1.1.3   Other Expenses 

Other expenses include debt service payments, administrative costs on bond issuances, and taxes 
and assessments paid by NapaSan. All of these costs are assumed to be fixed because they are set 
for a long period of time, and do not correlate with the flow or loadings received in each year. 
Capital projects that address flow and load needs may be funded with these debt service payments, 
but NapaSan would not implement a project to address those needs based on one year of data. 

This analysis did not consider Intrafund Transfers, which NapaSan tracks in this category as part of 
its annual budget process. 

3.1.2   Allocation Results 

The analysis resulted in the following split of expenses between what could be recouped from the 
current fixed charge, and what could be allocated to a variable rate. Looking only at the operating 
expenses (salaries and benefits, and services and supplies), approximately ʹͳ percent of NapaSan’s 
expenses could be considered fixed in nature. This is in keeping with data from other sewer 
agencies, where fixed costs are typically between ʹͬ to ͵ͬ percent of total expenses. After including 
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debt service and other non‐operating expenses, the share of costs categorized as fixed increases to 
approximately ͵ͬ percent. The results of this analysis are found in Table ͭ.  

Table ͭ  Cost Allocation Results 

Expense Category  Fixed  Variable  Total 

Operating Expenses    

Salaries and Benefits  $9,600  $0  $9,600 

Services and Supplies  3,800  2,000  5,800 

Total Operating Expenses $13,400 $2,000 $15,400 

Percent Split 87% 13%  

Other Expenses  4,800  ‐  4,800 

Total Expenses $18,200 $2,000 $20,200 

Percent Split 90%  10%   
 
(ͭ) All Figures in thousands of dollars 

 

3.2   Class Allocation Review 

3.2.1   Baseline EDU Levels 

NapaSan’s EDU billing approach aims to assess each customer based on their level of wastewater 
system usage relative to a typical SFR household. Based on fiscal year ending (FYE) ͮͬͭͳ water 
usage data from commercial and industrial customers, the current EDU amounts are outlined in 
Table ͮ. 

Table ͮ  Baseline EDU Levels for FYE ͮͬͭʹ 

Customer Class  FYE ͮͬͭʹ EDUs 

Residential  ͮͯ,ͯͰͰ 

Commercial  ͭ,Ͱͭͮ 

Industrial  ͭͰ,Ͱͭͬ 

Other Non‐Residential (ͮ)  ͭ,Ͱͬ͵ 

Total ( ) ,  
Notes: 
(ͭ) EDU estimates are at beginning of fiscal year and do not include any projected development, or changes in commercial and 

industrial usage. 
(ͮ) Includes use types such as schools, local and state government facilities, open spaces, and utilities. 

3.2.2   Water Usage Estimates 

NapaSan bills its commercial and industrial customers based on sewer flow meters and metered 
potable water demand from the cities of Napa and American Canyon. NapaSan assumes that a 
typical SFR household uses ͮͭͬ gallons per day (gpd), or ͳͲ,Ͳͱͬ gallons annually. Therefore, 
NapaSan assigns one EDU for every ͳͲ,Ͳͱͬ gallons used each year by commercial and industrial 
customers. This volume is then adjusted by a strength factor to account for BOD and TSS loadings. 
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Table ͯ  Baseline Weighted Flow Estimates 

Customer Class  Weighted Usage (ͮ) 

Residential  ͮ,ͬͲͭ 

Commercial  ͲʹͰ 

Industrial  ͭ,ͭͬͱ 

Total ( ) ,  
Notes: 
(ͭ) EDU estimates are at beginning of fiscal year and do not include any projected development, or changes in commercial and 

industrial usage. 
(ͮ) Weighted using the strength factors for each customer class, as outlined in the appendix of this TM for commercial, and by 

measured/assumed BOD and TSS concentrations for industrial customers. 

 

3.2.2.1   Adjusted Water Usage and Loadings Estimates 

NapaSan’s current residential usage assumption of ͮͭͬ gpd is under review, with flow 
measurements and meter data indicating that a flow assumption closer to ͭͮͬ‐ͭͱͬ gpd is more 
appropriate. If the ͮͭͬ gpd figure is adjusted downward to reflect this data, the other customer 
classes would need to be adjusted, or else the allocation of costs would be misaligned. 

Furthermore, data on BOD and TSS shows different concentrations from the current ͭͳͱ and ͮͬͬ 
mg/L for BOD and TSS, respectively. Concentrations have gone up considerably. However, total 
pounds of each constituent have either remained constant or increased more modestly. This would 
also need to be reconciled with the non‐residential strength factors. 

Prior to making any changes to the underlying flow and strength assumptions, additional data on 
commercial loadings, similar to that obtained for SFR customers, should be collected. This would 
help determine if the change in concentrations is unique to residential customers, or if all customers 
have demonstrated this trend. 

4 Alternative Rate Structure Analysis 

4.1   Revenue Requirement Allocation 

This analysis developed an alternative hybrid rate structure by taking the allocations from above, 
and allocating the revenue requirements outlined in TM #ͮ by the percentages in Table ͭ. The 
resulting shares of revenue requirements allocated to fixed and variable are outlined in Table Ͱ. 

Table Ͱ  Cost Allocation Results 

  Allocation percentage  Resulting Allocation 

Revenue Requirement  ͈ͮͲ,ͭͲͯ 

Fixed  ͵ͬ%  ͈ͮͯ,ͱͳͮ 

Variable  ͭͬ%  ͈ͮ,ͱ͵ͬ 
 
(ͭ) All Figures in thousands of dollars 
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4.2   Calculating Alternative Rates 

4.2.1   Fixed Rate Portion 

The calculation of the fixed rate portion is unchanged from the previous methodology. However, 
the share of costs allocated to this category is lower, and therefore the fixed fee will be lower than 
the current sewer service charge as a result. To illustrate the impact of this allocation, Table ͱ 
outlines the current and alternative fee calculation methods. 

Table ͱ  Fixed Rate Calculation 

  Current Methodology  Alternative Methodology 

Revenue Requirement(ͭ)  ͈ͮͲ,ͭͲͯ  ͈ͮͯ,ͱͳͮ 

EDUs  Ͱͭ,ͬͬͬ  Ͱͭ,ͬͬͬ 

Annual Fixed Charge ( ) .  .  
Notes: 
(ͭ) Figures in thousands of dollars.  
(ͮ) Revenue requirement divided by EDUs. Rate has been rounded to nearest ͈ͬ.ͬͭ. 

 

The alternative allocation approach reduces the fixed charge by approximately ͈Ͳͯ per year, or 
approximately ͭͬ percent, as predicted by the allocation percentages. 

4.2.2   Variable Rate Portion 

Part of NapaSan’s current rate structure is based on a variable basis currently. The commercial 
sewer service charge is calculated based on the volume of water used in the year, which is then 
matched against an assumed annual demand for a SFR customer. However, the rate is not directly 
tied to metered water usage on a bi‐monthly basis. It is only used to determine the number of EDUs 
for the annual sewer service charge. Furthermore, residential customers do not have any variable 
portion to their bill at present. 

A true variable approach would use a rate for each thousand gallons of water metered by either the 
cities of Napa or American Canyon. This would then show up on the customers’ bills as a volumetric 
charge for usage.  

4.2.2.1   Calculation Approach 

Like potable water rate development, the volumetric rate is simply the division of allocated costs by 
the number of units anticipated in the year. Unlike potable water rate calculation however, the 
number of units for a sewer rate is not dependent solely on the volume of flow. Loadings of BOD 
and TSS must also be taken into account. Weighting each unit of flow by customer class is an 
appropriate method to accomplish this. 

Variable Rate Calculation. In order to calculate the variable rate, the flow must be gathered from the 
available potable water records and then weighted to reflect the appropriate customer class. The 
commercial and industrial data was taken from NapaSan’s existing usage records, and then 
weighted for the appropriate customer class.  

The residential records were taken from the City of Napa’s potable water meter reads. Because the 
City’s dataset did not include customer class designations that match NapaSan’s, the commercial 
records from NapaSan’s records described above were used to filter out commercial records from 
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the City’s dataset. The remaining records are assumed to be residential customers, however, there 
may be some inaccuracies in that data. 

The resulting weighted flow figures are shown in Table Ͳ below. The resulting variable rate is ͈ͬ.Ͳʹ 
per thousand gallons using the revenue requirement for FYE ͮͬͭʹ. 

Table Ͳ  Volumetric Rate Calculation 

  Calculation 

Revenue Requirement( ) ,  

Residential Flow  (million gallons)  ͮ,ͬͲͭ 

Weighted Commercial Flow  Ͳͳͱ 

Weighted Industrial Flow  ͭ,ͭͬͱ 

Total Weighted Flow ,  

Variable Rate (  / thousand gallons) ( ) .  
Notes: 
(ͭ) Figures in thousands of dollars.  
(ͮ) Revenue requirement divided by total weighted flow. Rate has been rounded to nearest ͈ͬ.ͬͭ. 

 

4.2.2.2   Challenges 

Data Needs. This approach is far more data intensive than NapaSan’s current approach. Rather than 
only documenting and billing for usage for its approximately ͭ,ͱͬͬ commercial and industrial 
customers, NapaSan would need to record usage for approximately ͭͲ,ͬͬͬ residential parcels, 
which include many multi‐family residences that would bring the number of connections much 
higher. Some of the challenges already faced by NapaSan with billing commercial customers based 
on flow would only expand if residential customers were included. For instance, NapaSan staff 
routinely needs to make field inspections of commercial parcels to verify address recordings. This is 
a time‐consuming process that could draw on NapaSan’s resources, which brings costs that should 
be considered when evaluating the benefits of this approach. 

Furthermore, it is important to point out some of the challenges because it impacts the calculation 
of these rates. This process requires collecting data from both the cities of Napa and American 
Canyon. These entities use different billing structures from NapaSan. This makes creating a 
complete dataset difficult, and without complete data available for all parcels, the rate calculation 
may be inaccurate. For that reason, the rates shown here are illustrative and would need a thorough 
review for accuracy prior to adoption. 
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Revenue Volatility. The other major 
challenge with a variable wastewater rate 
structure is revenue volatility from year to 
year. Throughout California, potable 
water demands have decreased 
substantially in recent years due to the 
state’s historic drought. These 
decreases—often in excess of ͯͬ percent 
for some agencies—can have significant 
impacts on agency revenues. Given that 
such a large percentage of NapaSan’s 
costs are fixed in nature, this type of 
revenue volatility may be undesirable 
when planning rates. Looking at 
NapaSan’s plant influent flows over the 
last several years shows substantial 
volatility, with no year over year changes 
of less than ͭͱ percent.  

4.2.2.3   Additional Rate Structure Adjustments 

There are several strategies often employed by wastewater agencies to smooth the bill impact for 
customers when a variable rate is introduced. For residential customers, a bill ceiling is often 
adopted to account for the fact that wastewater discharge does not increase linearly with potable 
water demand. Once a certain threshold is reached for residential consumption, much of the 
additional water usage goes to consumptive uses such as landscaping. 

In order to account for the revenue volatility, some agencies will look at an entire year’s worth of 
potable water bills for a customer, and then base the volumetric on the winter average. That usage 
is then set for the entire year. This helps smooth the revenue collection for the agency, while 
mitigating month‐to‐month fluctuations for the customer as well.  
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4.2.3   Bill Impact 

The impact of the alternative rate 
calculation would decrease the typical 
SFR customer’s annual bill by 
approximately ͈ͭͭ, from ͈Ͳͯʹ.ͭͬ to 
͈Ͳͮͳ.ͬͲ. It is expected that much of 
the decrease would be made up by 
higher demand users at the right tail 
end of the usage distribution. This 
assumes an annual usage of ͳͲ.Ͳ 
thousand gallons, or approximately Ͳ.Ͱ 
thousand gallons per month. The bill 
impact of the alternative rate 
approach at various usage  levels  is 
depicted in Figure ͮ. Most residential 
customers would see a decrease in 
their annual bill because much of the 
costs would be reallocated to 
commercial and industrial customers 
that have higher usage volumes. 
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Appendix 

Table ͳ  Current Commercial Strength Factors 

Residential Unit Type  Current Strength Factor 

Automobile Sales & Service  ͭ.ͬ 

Bakeries/Candy/Ice Cream Manufacturing  ͮ.ͳ 

Banks/Business Offices  ͭ.ͬ 

Bars/Nightclubs  ͭ.ͬ 

Bed and Breakfast Inns  ͭ.ͬ 

Car Wash  ͬ.ͳ 

Carpet & Rug Cleaners  ͭ.Ͱ 

Churches  ͭ.ͬ 

Convalescent/Care Homes/Hospitals  ͭ.ͬ 

Daycare Facilities  ͬ.ʹ 

Delicatessen (no cooking)  ͭ.Ͱ 

Delicatessen (cooking)  ͮ.ͬ 

Dry Type Industries  ͭ.ͬ 

Funeral Homes  ͮ.Ͳ 

Hotels/Motels (without restaurants)  ͭ.ͬ 

Hotels/Motels (with restaurants)  ͮ.ͬ 

Laundries‐Commercial  ͭ.Ͱ 

Laundries‐Self Service  ͬ.͵ 

Markets, with disposals  ͮ.Ͳ 

Markets, without disposals  ͭ.Ͱ 

Membership Organizations, with kitchens  ͮ.ͳ 

Membership Organizations, without kitchens  ͭ.ͬ 

Merchandising/Department/Retail Stores  ͭ.ͬ 

Mixed Use (ͭ water meter)  ͭ.Ͳ 

Physicians/Medical/Dental Offices  ͭ.ͬ 

Printers/Newspapers  ͭ.ͬ 

Repair Shops/Service Stations  ͭ.ͬ 

Restaurants and Caterers  ͮ.ͳ 

Service Related Enterprises  ͭ.ͬ 

Theaters  ͭ.ͬ 
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BOD Biochemical Oxygen Demand 
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MFR Multifamily Residential 

MGD million gallons per day 

NapaSan Napa Sanitation District 

RTS Return to sewer factor 

SD Standard deviation 

SFR Single Family Residential 

SSC  Sewer Service Charge 

TM  Technical Memorandum 

TSS  Total Suspended Solids 

UWMP  Urban Water Management Plan



BILLING PROCEDURES REVIEW AND RECOMMENDATIONS | TM 4 | NAPA SANITATION DISTRICT 

DRAFT | MAY 2018| 1 

1 Introduction 
1.1   Project Background 
Napa Sanitation District (NapaSan) retained Carollo Engineers, Inc. (Carollo) to conduct a study 
regarding its sewer service charge (SSC) and capacity charge methodologies, along with other 
financial and operational analyses related to NapaSan’s rates and charges. As outlined in the project 
scope, Carollo will deliver a series of six technical memoranda (TM) outlining the analysis and 
recommendation for each individual topic covered by the study. Those topics are as follows: 

• TM #1 – Residential Customer Data Analysis and Recommendations 
• TM #2 – Financial Plan Review and Forecast 
• TM #3 – Cost of Service Analysis and Results 
• TM #4 – Billing Procedures Review and Recommendations 
• TM #5 – Capacity Charge Analysis and Recommendations 
• TM #6 – Sewer Service Charge Analysis and Recommendations 

The final project deliverable will be presented to NapaSan as a compilation of the six TMs outlining 
Carollo’s methodologies, results, and recommendations. 

1.1.1   About NapaSan 

NapaSan provides wastewater collection and treatment for approximately 82,000 residents, 
primarily in the City of Napa, California. NapaSan treats 10 million gallons per day (MGD), with a 
total treatment capacity of 15.4 MGD. NapaSan is able to reclaim a portion of its wastewater flows 
for recycled water usage, producing approximately 650 million gallons per year. 

1.1.2   Purpose 

In TM #3, Carollo analyzed the potential allocation of costs to the fixed and variable categories, with 
the potential of building fixed and variable rate components from those allocations. This TM (#4) is 
intended to review the advantages and disadvantages of those potential rate component 
alternatives and to recommend a rate structure that balances NapaSan’s cost of service policy goals 
with the impacts to both NapaSan’s customers and staff, as well as budget and fiscal performance. 

2 Rate Structure Alternatives 
2.1   Rate Structure Terminology 

When discussing fixed and variable rate structure components in this TM, fixed components are 
those that do no change, regardless of flow or loadings. Conversely, variable components change 
based on measured or reported flow and loadings. Flow and loading assumptions made by NapaSan 
however, such as the class-wide assumptions used to differentiate between single-family residential 
(SFR) units, and the various multifamily residential (MFR) dwelling types, are fixed rate components 
because they apply to the customer class as a whole. 
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2.2   Current Rate Methodology 

2.2.1   Residential Rate Structure 

The residential rate structure is currently entirely fixed. Each residential customer within a dwelling 
type designation (SFR, condo, duplex, etc.) pays the same rate regardless of flow or loadings. The 
rate is adjusted based on dwelling type—apartments pay a lower rate compared to SFR because of a 
lower assumed flow. However, this applies to the whole class and does not fluctuate from parcel to 
parcel based on usage. 

2.2.2   Commercial Rate Structure 

NapaSan’s commercial wastewater rates use a hybrid approach. NapaSan assumes that the typical 
SFR customer uses 76,650 gallons per year, which defines 1 EDU. NapaSan then calculates each 
commercial bill first by estimating the number of EDUs for the year based on water usage records, 
and then adjusts that rate based on a fixed strength factor specific to that commercial type (i.e. 
laundry, restaurant, etc.). For example, a commercial laundry facility that consumes 500,000 gallons 
during the course of a year would have an EDU assessment of 6.5, which would then be adjusted by 
the class strength factor of 1.4 to result in a billing factor of 9.1, and an annual bill of $5,826.48, 
based on the FYE 2018 rate of $638 per EDU. 

The commercial rate structure is both fixed and variable in that the minimum bill is $638. NapaSan 
assesses each commercial parcel with a minimum of 1 EDU. As shown in the example however, the 
total bill becomes variable once the customer’s usage exceeds 1 EDU. 

2.2.3   Industrial Rate Structure 

NapaSan’s industrial rate is completely variable. These customers require a permit in order to 
discharge waste to NapaSan’s collection and treatment systems. These customers are billed on a 
monthly basis for sewer service that also stems from the EDU methodology.  

Unlike commercial customers, most industrial customers have sampling data available for BOD and 
TSS. Industrial customers without measured BOD and TSS data are billed based on an assumed 
strength factor. This data is used in the calculation of the monthly sewer service charge. Flow data 
comes from either flow meters or from meter readings of the City’s potable meters with 
adjustments made for any irrigation sub-meters and assumed domestic use. The calculation used is 
as follows: 

Equation 1 Industrial Monthly Sewer Service Charge Calculation 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝐹𝐹𝐼𝐼𝐹𝐹𝐹𝐹 𝐹𝐹𝐼𝐼𝐹𝐹𝐼𝐼𝐹𝐹𝐼𝐼 =
𝐴𝐴𝐴𝐴𝐴𝐴𝐼𝐼𝐼𝐼𝐴𝐴𝐴𝐴 𝐷𝐷𝐼𝐼𝐼𝐼𝐼𝐼𝐷𝐷 𝐹𝐹𝐼𝐼𝐹𝐹𝐹𝐹 (𝐴𝐴𝐼𝐼𝐼𝐼𝐼𝐼𝐹𝐹𝐼𝐼𝐼𝐼)

210 𝐴𝐴𝐼𝐼𝐼𝐼𝐼𝐼𝐹𝐹𝐼𝐼𝐼𝐼 𝑝𝑝𝐴𝐴𝐼𝐼 𝐼𝐼𝐼𝐼𝐷𝐷
 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑆𝑆𝐼𝐼𝐼𝐼𝐴𝐴𝐼𝐼𝐴𝐴𝐼𝐼ℎ 𝐹𝐹𝐼𝐼𝐹𝐹𝐼𝐼𝐹𝐹𝐼𝐼 = 0.5 + 0.25 × �
𝐵𝐵𝐵𝐵𝐷𝐷 �𝑚𝑚𝐴𝐴𝐿𝐿 �

175𝑚𝑚𝐴𝐴𝐿𝐿
+
𝑇𝑇𝑆𝑆𝑆𝑆 �𝑚𝑚𝐴𝐴𝐿𝐿 �

200𝑚𝑚𝐴𝐴𝐿𝐿
 � 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑀𝑀𝐹𝐹𝐼𝐼𝐼𝐼ℎ𝐼𝐼𝐷𝐷 𝑆𝑆𝐴𝐴𝐹𝐹𝐴𝐴𝐼𝐼 𝑈𝑈𝐼𝐼𝐴𝐴 𝐹𝐹𝐴𝐴𝐴𝐴 = 𝐹𝐹𝐼𝐼𝐹𝐹𝐹𝐹 𝐹𝐹𝐼𝐼𝐹𝐹𝐼𝐼𝐹𝐹𝐼𝐼 × 𝑆𝑆𝐼𝐼𝐼𝐼𝐴𝐴𝐼𝐼𝐴𝐴𝐼𝐼ℎ 𝐹𝐹𝐼𝐼𝐹𝐹𝐼𝐼𝐹𝐹𝐼𝐼 ×
𝑅𝑅𝐼𝐼𝐼𝐼𝐴𝐴 𝑝𝑝𝐴𝐴𝐼𝐼 𝐸𝐸𝐷𝐷𝑈𝑈 

12 𝑚𝑚𝐹𝐹𝐼𝐼𝐼𝐼ℎ𝐼𝐼
 

where the 210 gallons per day, 175 mg/L BOD, and 200 mg/L TSS are assumed SFR flows and 
concentrations. 
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2.3   Comparison of Rate Structure Alternatives 

In order to compare the current rate structure with alternatives, Carollo reviewed the various 
options based on several criteria for rate structure performance. The results are summarized in 
Table 1. 

Table 1 Rate Structure Alternatives Comparison 

Criteria Fixed Rate Variable Rate Advantage 

Legal Compliance & 
Cost Allocation Detail 

Most closely aligns with 
how costs are incurred  

Limited amount of costs are 
variable; fixed rate more 

closely aligns 
Fixed 

Ease of 
Implementation 

Customers are already 
familiar with this 

approach; staffing needs 
already in place; 

relatively low-cost for 
NapaSan 

Slightly more complex to bill 
and explain; need support 

from City; greater staff time; 
additional costs would be 

incurred 

Fixed 

Affordability 

Higher payments from 
customers, but 

customers pay same 
amount overall 

If billed bi-monthly, smaller 
bill fits in low-income 

budgets better; however, 
usage and bill fluctuations 

can make household 
budgeting difficult 

Variable 

Revenue Stability 
Fixed revenue semi-

annually 

Can fluctuate by year, 
season, or with short-term 

conservation (as in 2015-16) 
Fixed 

Data Analysis Needs 
Data already collected 

and in place 

Significant staff time 
needed already to reconcile 
commercial usage from City 

Fixed 

Note: 
(1) As outlined in TM #3: 90 percent of costs are estimated to be fixed. 

 

Based on the results of this analysis, it is recommended that NapaSan continue using a fixed rate 
structure for its residential customers, and not introduce a variable rate component. While there are 
some advantages to a variable rate structure—most notably affordability if it is combined with a 
monthly or bi-monthly billing frequency—on the whole, the current fixed rate structure provides 
greater benefit for both NapaSan and its customers. The fixed rate structure most closely aligns 
with the nature of NapaSan’s cost drivers.  

Furthermore, the implementation process would be a significant challenge, and would require 
substantial collaboration and integration between NapaSan and the cities of Napa and American 
Canyon. Currently, NapaSan receives water usage data from each city for the industrial and 
commercial customers. Expanding this data collection to all of NapaSan’s 37,000 connections would 
require a lengthy reconciliation process in order to integrate the cities’ datasets into NapaSan’s. 
These datasets are currently not compatible out of the box. In order to complete the same process 
for the commercial customers, regular audits had to take place in the field in order to confirm 
addresses, property characteristics, and other details necessary for billing, and staff still routinely 
undertakes these efforts. Undertaking the same process for all 16,000 residential parcels (covering 
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more than ͯͬ,ͬͬͬ individual dwelling units) would require a lengthy and time‐consuming effort from 

NapaSan’s current staff. 

3 Billing Procedures & Frequency 

3.1   Current Methodology 

NapaSan currently bills all of its residential customers semi‐annually through County of Napa 

property tax rolls. NapaSan calculates the bill for each parcel in the service area, and then contracts 

with the County of Napa to include the wastewater bill with the property tax assessment. 

Commercial customers are charged semi‐annually, either through the property tax assessment or 

directly from NapaSan. Industrial customers are charged monthly directly by NapaSan. 

3.2   Alternative Billing Procedures 

There are two alternative billing procedures available to NapaSan:  

 Direct billing, where all bills would be calculated, printed, mailed, and processed for 

payment by NapaSan staff, with the potential to outsource some of these tasks 

 Contracted billing with the local potable water suppliers (cities of American Canyon and 

Napa) where the wastewater bill would be attached to the bi‐monthly water bill. 

3.2.1    Criteria for Analysis 

This analysis looked at each alternative from several perspectives, taking into account logistical, 

staffing, fiscal, and customer considerations and how they would likely need to change from the 

current methodology. The categories for analysis are: 

 Personnel and Staffing 

 Payments and Collection 

 Fiscal Policies 

 Billing Infrastructure 

 Customer Impacts 

 Cost 

3.2.2   17BDirect Billing from NapaSan 

3.2.2.1   Personnel and Staffing 

Staffing Levels 

Currently, NapaSan does not have any dedicated staff for customer service or accounts receivable. 

One administrative assistant staff greets visitors and answers the general phone line, estimated at 

about ͭͬ% of their time (most of their time is involved in accounts payable and general 

administrative support), and one accountant spends about ͮͬ% of her time invoicing for industrial 

sewer customers and doing the annual calculations for residential and commercial sewer service 

charges and relaying that data to the County Tax Assessor. 

Under a direct billing program, NapaSan’s staffing requirements would have to increase by several 

full‐time equivalent (FTE) employees. In addition to the current staff member responsible for 

calculating customer bills, there would be a need for: 
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• Cashiers to accept in-person payments (approximately 2 FTEs) 
• Customer service staff to field more frequent calls (1-2 FTEs) 
• Billing staff, however some agencies have indicated that this additional staffing need (0.5-2 

FTE) could be incorporated into duties of current staff, reducing the need for additional 
staffing.  

Approximately 3 to 5 additional FTEs would be necessary to properly manage and execute a direct 
billing program. For cost estimating purposes, each additional FTE is likely to add an additional 
$90,000 to $116,000 to NapaSan’s budget after accounting for salaries, benefits, training, 
insurance, and other staffing costs. 

Safety and Security.  

A number of agencies that accept in-person payments have had to make facility upgrades in order 
to maintain this service. Many agencies have found it necessary to install security glass in the 
immediate receiving area of the agency headquarters for security and safety of cashiers. While it is 
an extremely rare occurrence, some agencies did report the need to be prepared for aggressive and 
hostile customers. NapaSan should consider this when budgeting for direct billing.  

3.2.2.2   Payments and Collection 
Payment Methods 

A manager from a neighboring agency provided an overview of the payment options available to 
that agency's customers, which included: 

• Payment by mail to lockbox, accepting checks only. This payment option must include the 
payment coupon attached to each bill. 

• In person payment by cash, check, or credit card (Visa and MasterCard). This particular 
agency did not accept American Express or Discover due to the higher processing fees 
(NapaSan currently accepts Discover and American Express). Customers could also pay via 
an outside dropbox, but like the mail option, the agency accepted checks only through this 
payment method. 

• Payment through bank account ACH debit in an autopay enrollment program. 
• Online payment through several options, including through internet banking portals with 

the agency as a bill payee or via an online bill pay website where customers could directly 
input their credit card details. This particular agency did not charge an additional fee to 
accept credit card payments, and simply absorbed any associated fees as part of the annual 
budget. This agency reported that approximately 40 to 60 percent of its customers paid via 
online bill pay once the program was fully implemented. 

Delinquencies, Nonpayment, and Enforcement 

Because wastewater service cannot be shut-off in California, NapaSan has limited recourse for 
delinquent accounts. Currently, the sewer service charge is assessed on the property tax bill, where 
nonpayment would result in a lien. If NapaSan converted to direct billing, this would remain the 
primary enforcement action available to NapaSan, in addition to late fees and charges. 
Delinquencies would need to be reported to the County for processing and added to the property 
tax assessment for collection on a semi-annual basis. 

One manager of a peer agency estimated that approximately 15 to 20 percent of residential 
customers elect not to pay their monthly wastewater bill on time, instead allowing it to be collected 
on the property tax assessment. Many homeowners preferred this collection method because it 



BILLING PROCEDURES REVIEW AND RECOMMENDATIONS | TM 4 | NAPA SANITATION DISTRICT 

DRAFT | MAY 2018| 6 

gave them an opportunity to claim a larger property tax deduction on their income taxes, despite 
the fact that late fees were assessed by the agency. It should be noted, however, that user fees 
collected on the property tax roll through an assessment are generally considered non-deductible 
expenses. This practice results in considerable time and effort by staff to track and place the 
delinquent sewer service charges onto the property tax roll, because of the noticing and public 
hearing requirements. 

3.2.2.3   Fiscal Policies 

Currently, NapaSan maintains two unrestricted reserve funds: a cash flow reserve, with a target of 
50 percent of operations and maintenance expenses (O&M); and an operating reserve, with a target 
of 15 percent of O&M. The cash flow reserve is set at 50 percent of O&M due to the semi-annual 
property tax calendar and the corresponding timing of NapaSan’s revenue.  

As part of this analysis, NapaSan requested that Carollo consider any needed fiscal policy changes 
to adjust for the other potential billing procedures. Specifically, NapaSan was interested in the 
necessity of an additional fund for rate stabilization. Based on conversations with other agencies 
and a review of NapaSan’s finances, it is not anticipated that additional reserve funding would be 
needed.  

In fact, NapaSan may have some added flexibility if it adopts a bi-monthly billing approach because 
it will have more regular cash flows throughout the year, as opposed to relying on semi-annual 
payments. The current cash flow reserve target of 50 percent of O&M is in large part due to the long 
period of time between customer payments. Switching to bi-monthly billing would greatly reduce 
this requirement, and would enable NapaSan to consider adopting a more typical 90 days of 
expenses reserve target. 

3.2.2.4   Billing Infrastructure 

Logistical factors include additional non-personnel resources necessary to manage direct billing—
billing software, payment remittance software, and other supporting resources that enable direct 
billing. 

Bill Processing Software 

A bill processing software such as Superion Software (formerly SunGard Public Sector); Harris 
Utilities; or Oracle Utilities C2M would be necessary to manage customer data, billing information, 
payment processing, and liens and penalties. It is difficult to recommend an individual software 
solution at this time due to unknowns involving the billing systems used by the cities of Napa and 
American Canyon. Even if NapaSan continues to use a fixed rate structure with residential 
customers, commercial and industrial customers will still rely on meter reads from the cities. While 
NapaSan staff could continue manually developing these bills, it would be most efficient to 
integrate all bills under a chosen billing software. 

Estimates from other peer agencies indicate that this would cost approximately $90,000 for initial 
software purchase and setup, with approximately $5,000 per year in maintenance costs. 

Lockbox Service 

A lockbox service is used by many agencies to collect payments by mail. A lockbox service is an off-
site receiving address where customers can send payments. This lockbox is managed by a bank, 
which then processes the payments and streamlines the entire accounts receivable process. This 
allows for faster deposits of the agency’s funds and less demand on staff resources. Furthermore, 
this provides an effective financial control by requiring the agency to verify payments with funds. 
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Cost is a disadvantage of a lockbox service. Most lockboxes charge flat setup and regular 
maintenance fees, and then typically collect a per item charge for payment processing and other 
services, such as check imaging or handling of correspondence. Other agencies have indicated that 
initial setup fees are approximately $1,000, with per item handling fees ranging from $0.10 to $0.40 
per payment processed. 

In spite of these additional costs however, using a lockbox service is likely to translate into time 
savings by agency personnel. Whether these savings will outweigh the costs incurred by the lockbox 
service depends on the volume and scale of the services needed and the lockbox provider selected. 

Printing and Mailing Services 

The agency manager that was interviewed for this analysis reported that this particular agency 
initially did all printing and mailing preparation in-house, but eventually outsourced the process to a 
printer. Due to a high number of service providers in that particular region, prices were generally 
lower than continuing in-house processing. 

NapaSan would likely qualify for US Postal Service’s commercial postage rate of $0.378 per First 
Class envelope. Combined with a printing and mailing service to prepare each individual bill, the 
peer agency estimated that printing and mailing service would cost approximately $0.50 per bill. 

It is likely that a large percentage of customers would opt-in for electronic billing (e-bills), thus 
reducing the agency’s mailing costs. The peer agency that was interviewed reported approximately 
half of all customers opted-in to e-bills over time. While these will come with costs of their own from 
the billing provider, these costs are typically less than the cost of postage and materials. 

3.2.2.5   Customer Impacts 

The impact to NapaSan’s customers would likely be mixed. Advantages of direct billing include 
smaller, more regular bills. This can be particularly advantageous for low-income and fixed-income 
households in the NapaSan service area. Outreach could also receive a boost because customers 
would see a wastewater bill six times per year, as opposed to just twice per year currently. This 
offers an opportunity to enhance NapaSan’s outreach and public engagement efforts, allowing 
regular communication through bill inserts, customer service interactions, and other methods that 
are not possible or not conducted as frequently with property tax billing. 

Some of these advantages could be seen as disadvantages to other customers however. While bi-
monthly billing presents the opportunity for greater outreach, it also holds the potential to open 
NapaSan to more frequent negative feedback. Customers that receive more frequent bills may 
develop the perception that they are being billed more money overall, rather than simply more 
frequently. This could result in more regular customer service calls and negative feedback. 

Additionally, bi-monthly billing brings greater costs, as will be outlined further in later sections of 
this TM. As a result, customer bills would need to increase to cover any additional costs. This could 
result in further customer dissatisfaction. 
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3.2.2.6   Costs 

Table 2 Cost Estimate for Direct Billing Procedure 

 One-time Cost Annual Cost 

Cost for Collection on Property Tax $0 $12,500 

Cost for Direct Billing   

AR/Billing Software $90,000 $5,000 

Lockbox Service $1,000 $13,300 

Printing & Mailing $0 $133,000 

Security Improvements $150,000 $0 

Credit Card processing  
(assumed paid by customer) 

$0 $0 

4 FTE $20,000 $464,000 

Subtotal - Expenses $261,000 $615,300 

Fees and Interest on Delinquent Accounts 
(assume 10% delinquent) 

 (236,000) 

Total - Net of Revenues $261,000 $379,300 

Direct bi-monthly billing would result in substantially higher costs for NapaSan when compared with 
the current property tax billing arrangement. Currently, NapaSan pays Napa County approximately 
$12,500 per year for property tax billing, collection, and remittance of funds. Management staff 
from a neighboring agency of approximately 40,000 connections (NapaSan serves approximately 
37,000 accounts) estimated that direct billing came with a gross cost of approximately $600,000 per 
year for that agency. However, due to penalty fees and interest collected from delinquent 
ratepayers, the net cost was actually a surplus of $200,000. For this particular agency, the revenues 
from fees exceeded the cost of the billing program. However, it is not expected that the delinquency 
rate for NapaSan will be as high, and it is therefore not anticipated that a comparable level of 
interest and penalty related revenue would materialize for NapaSan. 

Table 2 summarizes the various cost items that NapaSan could reasonably expect to incur to 
establish direct billing procedures. Initial start-up costs would include billing software, lockbox, staff 
recruitment and training, and, most significantly, facility upgrades to handle more regular customer 
visits and transactions. 

Annual costs would include IT maintenance costs for the billing software, per payment fees for 
lockbox processing, printing and postage, and additional staff. Penalty fees and interest on 
delinquent accounts would result in offsetting revenues. 

3.2.3   Contracted Billing from Cities of Napa and American Canyon 

3.2.3.1   Personnel 
Staffing Levels 

While staffing needs would likely increase under a contracted billing arrangement, they would not 
need to increase to the same extent as under a direct billing engagement. Approximately 1 
additional FTE would be necessary to properly manage and execute a direct billing program, 
covering tasks primarily related to additional customer service needs. 



BILLING PROCEDURES REVIEW AND RECOMMENDATIONS | TM 4 | NAPA SANITATION DISTRICT 

DRAFT | MAY 2018| 9 

Safety and Security 

Because NapaSan would not be collecting any payments either online, via mail, or in-person, no 
security enhancements would be needed as discussed in the Direct Billing analysis.  

3.2.3.2   Payments and Collection 
Payment Methods 

In a contracted billing arrangement, all responsibility for payment collection would belong to the 
contracted third-party. In this case, the cities would likely integrate payment with their existing 
payment systems for water service, and then transfer revenue to NapaSan at agreed upon intervals. 
According to a peer agency that was interviewed for this analysis, their billing arrangement with the 
local municipality arranged for a monthly wire of funds. 

NapaSan would be dependent on the policies of the cities regarding credit card processing fees. If 
the cities pay these fees, it can be assumed that the fees would be passed on to NapaSan in the form 
of lower revenue remittances. 

Delinquencies, Nonpayment, and Enforcement 

Under a contracted billing arrangement, enforcement responsibility would belong to the contracted 
third-party. In this case, the water departments for the respective cities would assume the role of 
sending out delinquency notices and assessing penalties. Furthermore, because water service can 
be shutoff, unlike wastewater service, the cities have this enforcement action at their discretion. 

As a result of this enforcement mechanism, nonpayment is low by comparison to direct billing. 
According to a peer agency that currently uses contracted billing, nonpayment is very low, typically 
under 1 percent of total bills, which is comparable to NapaSan’s current delinquency rate. For this 
particular agency, the coordinating municipality is very aggressive with respect to water shutoffs 
and nonpayment enforcement, which helps with overall payment collection. The cities of Napa and 
American Canyon would need to have clearly defined procedures for this to have the same effect for 
NapaSan. 

Vacancies and Water Service Disconnections 

According to NapaSan’s rate ordinance, properties are billed for wastewater service as long as they 
are considered habitable, regardless of occupancy. This goes back to the inability to truly shut-off 
wastewater service. 

Water service however, can routinely be shut-off, either for nonpayment or by request due to 
vacancy. When the parcel is shut-off for water service, it typically does not receive a water bill, and 
under a contracted arrangement, it is likely that a wastewater bill would not be sent either. Staff 
from a neighboring agency with contracted billing reported this procedure. In a neighboring 
sanitation district, staff members estimate the revenue loss at over $1 million per year. It is 
important therefore, for NapaSan to consider the impact of this lost revenue when considering a 
contracted billing approach, as rates would need to be increased for all customers to account for this 
lost revenue. 
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Billing Software 

It is unclear whether the cities could accommodate a request by NapaSan to include sewer billings 
on the water invoices. One city finance staff professional indicated in conversation that the city’s 
current software used is old, legacy software that would require customization to accommodate 
such a change. It is reasonable to assume that if NapaSan were to request this service and the cities 
agreed, then NapaSan could be expected to contribute toward the initial software conversion 
and/or any other enhancements necessary to accommodate sewer billing. 

3.2.3.3   Revenue Transfer 

Because the contracted third-party would be responsible for collecting all payments on behalf of 
NapaSan, they would also be responsible for transmitting those payments to NapaSan in a timely 
and agreed upon manner. NapaSan and the cities would need to arrange for a regular transfer of 
funds. This would allow NapaSan to maintain normal operations without impacting its cash flow and 
funds availability.  

Additionally, NapaSan would need to establish audit procedures to ensure that all funds have been 
transferred. According to the outside agency that uses contracted billing, staff had to request 
monthly reports for each account from the municipality. This would likely be the only way for 
NapaSan to audit the cities’ billings for accuracy. 

3.2.3.4   Customer Impacts 

Many of the customer impacts under contracted billing would be comparable to those seen under 
direct billing. Customers would see more frequent bills, which could be advantageous from an 
affordability perspective. Additionally, there is the opportunity for more frequent outreach and 
engagement, depending on the capabilities of the billing entity, which would require additional 
coordination between NapaSan and the cities. 

In addition, some of the disadvantages under direct billing would be mitigated under contracted 
billing. Because the water and wastewater bill would arrive together, much of the financial impact 
would be absorbed at once by the ratepayer. Adding the wastewater collection to that bill would 
have an initial impact as customers see a new line item. However, over time, it is reasonable to 
expect that customers would adapt and treat these items as one single bill. 

There is a distinct disadvantage to a combined water and sewer bill however, particularly for the 
individual water suppliers. With the additional sewer bill arriving with the water bill, customers may 
form the impression that their water bill is increasing. This could also become an issue following 
future rate increases from NapaSan. There may also be confusion among customers regarding who 
actually provides sewer service, and the city water departments are likely to field more customer 
service requests as a result of this and bill impacts. 

As with direct billing, contracted billing is expected to cost more, which would result in a bill 
increase for ratepayers, and potentially greater dissatisfaction at first, unless customers perceive an 
added benefit to the new procedures. 
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3.2.3.5   Costs 

There are four primary costs that NapaSan would likely incur in a contracted billing arrangement. 

• First, the cities’ billing system would need to be upgraded to handle the dual billing, a one-
time expense for NapaSan.  

• The ongoing billing fee to cover bill processing and mailing is estimated to cost $1.30 per 
bill, based on interviews with a peer agency. 

• Payment processing is assumed to cost approximately 1% of revenues. 
• 1 FTE would be necessary to handle additional customer service tasks. 

These costs are summarized in Table 3. 

In addition to these direct expenses for NapaSan, it is necessary to account for approximately 
$850,000 in lost revenues due to vacancies. When a parcel is vacant, the water supplier typically 
does not bill for water service, while sewer agencies typically do. This gap in water billing would 
result in lost revenues for NapaSan. The vacancy rate is assumed to be approximately 3.5 percent. 

Revenues from delinquency fees are not included in this cost analysis because NapaSan currently 
does not collect these fees in a significant amount. When compared to direct billing however, 
contracted billing would not allow NapaSan to recoup as much of those costs through penalties and 
interest payments because delinquent accounts would receive a water shut-off first, rather than a 
property tax assessment of the delinquent amount. As a result, the peer agency in this analysis that 
utilizes direct billing with property tax liens estimated the delinquency rate in excess of 15 percent, 
while the peer agency that utilizes contract billing with water shut-offs estimated less than 1 
percent of accounts in delinquency. 

Table 3 Cost Estimate for Contracted Billing Procedure 

 One-time Cost Annual Cost 

Cost for Collection on Property Tax $0 $12,500 

Cost for Contracted Billing:   

AR/Billing Software $20,000 $0 

Contract Fee $0 $289,000 

Credit Card processing  
(assumed paid by NapaSan) 

$0 $236,000 

1 FTE $5,000 $116,000 

Subtotal Contracted Billing - Expenses $25,000 $641,000 

Revenue Loss from Vacancies $0 $850,000 

Total Contracted Billing - Net of Revenues $25,000 $1,491,000 
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3.3   Billing Frequency 

Currently, NapaSan bills its residential customers semi-annually through the property tax rolls. If 
NapaSan wanted to explore contracting a billing arrangement with the water utilities for each city, 
the only alternative available at this time is bi-monthly billing due to the limitations of water meter 
reading schedules from the cities of American Canyon and Napa. These entities only read bills on a 
bi-monthly basis, and therefore, NapaSan could not send out bills at a higher frequency than this. 

Alternatively, NapaSan could pursue monthly billing if desired by implementing a direct billing 
approach where all bills and associated tasks are processed by NapaSan staff. However, this would 
eliminate most variable rate structure options because water usage data is only available on a bi-
monthly basis. 

3.4   Recommendation 

It is recommended that NapaSan continue with its current property tax based billing methodology. 
The costs (as shown in Table 4 below) strongly support this method, and the benefits that would 
come with direct or contracted billing—smaller payments for low- and fixed-income customers; 
greater flexibility when setting reserve funding targets, and others—are largely outweighed by the 
cost and the additional staffing required. 

It is also important to note that both of the peer agencies that were interviewed as part of this 
analysis to collect data on direct and contracted billing procedures, have already completed or are in 
the process of converting to a property tax based billing procedure like that used by NapaSan.  

3.4.1   Cost Comparison 

From the comparison of costs in Table 4, the current billing procedure is highly advantageous to 
NapaSan from a cost perspective. The current billing procedure is considerably less expensive 
compared to the alternative direct and contracted billing approaches. 

Direct billing comes with higher upfront costs for NapaSan, but on an ongoing basis, is substantially 
lower in cost than contracted billing. This is primarily due to the revenue that NapaSan stands to 
lose on vacant parcels that are not billed for water, and would subsequently not be billed for sewer 
service either in a contracted billing arrangement. 

Table 4 Billing Procedures Cost Comparison 

Method (1) 
Approximate 
Cost per Bill 

One-Time 
Costs 

Approximate Annual Costs 

Total 
Per 

Connection Per EDU 

Current  $0.17  $0.00  $12,500  $0.34  $0.31  

Direct, without 
penalties & interest 

$2.77  $261,000  $615,300  $16.63  $15.19  

Direct, net of 
penalties & interest 

$1.71  $261,000  $379,300  $10.25  $9.37  

Contracted $6.72  $25,000  $1,491,000  $40.30  $36.81  
Note: 
(1) Current billing method is via semi-annual property tax bills. Direct and contracted billing would both be bi-monthly (6 

billing periods per year). 
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3.4.2   Peer Survey 

Compared with other neighboring agencies in Northern California, NapaSan’s residential billing 
procedures and frequencies are very common. Of the 18 wastewater agencies surveyed, half bill 
their customers through the property tax, while 12 use an entirely fixed rate structure. Central 
Contra Costa Sanitation District and Delta Diablo Sanitation District are the only agencies surveyed 
that use a property tax billing method with a variable rate component. 

The results of the survey are found in Table 5. Where an agency uses a different rate structure (fixed, 
variable, or hybrid) between residential and commercial customers, the rate structure is in bold. 
Most agencies follow a similar structure as NapaSan—residential customers are billed with a fixed 
rate structure, while commercial customers are more likely to be billed with either a variable or 
hybrid structure. None of the 19 agencies surveyed bill their residential customers under a 
completely variable rate structure, while six agencies bill commercial customers with a variable rate 
structure. Similarly, only five agencies have any variable rate component for residential, while 13 
have one for commercial.  

Based on the results of this survey, it is clear that residential and commercial flows are treated 
differently across the region. Commercial customers are billed with a variable rate structure 
component more often because their flows are generally higher, and are assumed to have higher 
loadings of BOD and TSS. Therefore, agencies use variable rate components to account for this. 
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Table 5 Neighboring Agency Residential Billing Methodology Survey 

Agency Notes 

Residential Commercial 

Frequency Method Fixed/Variable Frequency Method Fixed/Variable 

NapaSan Collection and 
treatment in Napa 

County 

Semi-annual Property Tax Fixed Semi-annual Property Tax Fixed 

City of Antioch  Collection only; 
flow to Delta Diablo 

Monthly Direct Hybrid Monthly Direct Hybrid 

Central Contra 
Costa Sanitary 
District 

Collection and 
treatment in Contra 

Costa County 

Semi-annual Property Tax Fixed Semi-annual Property Tax  Variable 

Delta Diablo Treatment for 
Antioch, Pittsburg, 

and Bay Point 

Semi-annual Property Tax Fixed Semi-annual Property Tax  Hybrid 

East Bay 
Municipal Utilities 
District 

Collection and 
treatment in 
Alameda and 
Contra Costa 

Counties 

Monthly Direct Hybrid Monthly Direct Hybrid 

Fairfield Suisun 
Sewer District 

Collection and 
treatment for 

Fairfield and Suisun 
(Solano County) 

Monthly Direct (contract 
w/ City water) 

Fixed Monthly Direct Variable 

City of Hayward Collection and 
treatment 

Monthly  Hybrid Monthly Direct Variable 

Las Gallinas Valley 
Sanitary District 

Collection and 
treatment in San 

Rafael and Novato 
(Marin County) 

Semi-annual Property Tax Fixed Semi-annual Property Tax Fixed 

Novato Sanitary 
District 

Collection and 
treatment in 

Novato (Marin 
County) 

Semi-annual Property Tax Fixed Semi-annual Property Tax Variable 



BILLING PROCEDURES REVIEW AND RECOMMENDATIONS | TM 4 | NAPA SANITATION DISTRICT 

DRAFT | MAY 2018| 16 

Agency Notes 

Residential Commercial 

Frequency Method Fixed/Variable Frequency Method Fixed/Variable 

Regional San 
(Sacramento 
County) 

Treatment for 
Sacramento County 

Monthly Direct Fixed Bi-monthly Direct Fixed 

Ross Valley 
Sanitary District 

Collection only; 
flow to Central 

Marin Sanitation 
Agency 

Semi-annual Property Tax Fixed Semi-annual Property Tax Fixed 

City of 
Sacramento 

Collection only 
(Sacramento 

County) 

Monthly Direct Fixed Monthly Direct Hybrid 

Sacramento Area 
SD 

Collection only 
(Sacramento 

County) 

Bi-Monthly Direct Fixed Bi-Monthly  Fixed 

City of San Jose Collection and 
Treatment  (Santa 

Clara County) 

Semi-annual Property Tax Fixed Semi-annual Property Tax Variable 

South County 
Park SD 

Collection only 
(Sonoma County) 

Semi-annual Property Tax Hybrid Semi-annual Property Tax Fixed 

Union Sanitary 
District 

Collection and 
treatment in 

southern Alameda 
County 

Semi-annual Property Tax Fixed Semi-annual Property Tax Variable 

City of Vacaville Collection and 
treatment (Solano 

County) 

Bi-Monthly Direct Hybrid Bi-monthly Direct Hybrid 

Vallejo Flood & 
Wastewater 
District 

Collection and 
treatment (Solano 

County) 

Semi-annual Property Tax Fixed Semi-annual Property Tax Hybrid 
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