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Town of Purcellville, VA

Water and Sewer Rate Study 
Rate Design Work Session
October 28, 2019
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Overview

Study Approach

CommunicationFinancial Plan

Defines how much 
total revenue is 

needed each year

Cost of Service

Defines proportional 
revenue recovery 
between customer 

classes

Rate Design

Structure of how 
revenues are 

recovered by class

Explains why

Active Stakeholder Participation



3

Objectives of Cost of Service Analysis
Overview

 The total cost of service is the annual revenue requirement of the utility, which 
is recovered from the utility’s customers.

 The utility system is made up of different functions, which drive costs.
 Different customer types use the system functions differently and, as a result, 

the cost to serve these customer types vary.

Goal: Use customer and system data to determine the cost to serve each class 
and collect revenue from each class according to the resulting cost allocation.
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Cost of Service 
Recap Cost of Service To Current Revenue
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Water Unit Cost Comparison per 1,000 gallonsCost of Service 
Recap

$17.99 Gross Cost of Service 

$12.08 Net Cost of Service 

Total cost of water 

Total cost of water less non-rate 
revenue = Revenue rates must 
recover in FY20



6

FY 2020 Water Unit Cost Comparison per 1,000 gallonsCost of Service 
Recap
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Recommended Customer ClassesCost of Service 
Recap

Single Family
Residential Non-Single Family

Individually Metered 
Dwellings

Commercial 

Multi-Family 
Residential 

Institutional
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Objectives of Rate DesignOverview

Conservation

SimplicityRecovery FY 
2020 Revenue 

Rate Equity 

Stability  

Key Objective: A sustainable rate structure 
Goal: Design rates that fairly recover revenue across and within customer classes, 
increase fixed cost recovery, and promote conservation.
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Current Water Rate Structure Impacts Cost of Service 
Recap

Single Family only 
fall into first 6 tiers 

Commercial, Multi-Family, 
& Institutional have higher 
demands

Usage Tier 
(kgal)

Water Rate 
(per kgal)

0 to 5 $6.66

5 – 10 $8.89

10 – 15 $10.71

15 – 20 $12.75

20 – 50 $15.91

50 – 100 $18.17

100 – 150 $20.42

150 – 200 $22.66

200 – 250 $25.81

250 – 300 $28.06

300 – 350 $30.30

350 – 400 $32.55

400 – 450 $34.79

450 – 500 $40.42

500 – 550 $46.03

550 – 600 $51.63

Over 600 $57.26
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Current and Alternative Rate Structures
Rate Design

Single Family 
Residential 

Non-Single 
Family

Current Alternative 
A & B

Water Fixed Charge Water Volumetric Charge

Current Alternative A*

Scaled based 
on meter size

Scaled based on 
meter size (based 
on average use)

17 inclining tiers

4 inclining tiers 
(based on data 

analysis)

Uniform rate

All Customers

Current Alternative 

Sewer Fixed Charge Sewer Volumetric Charge

Current Alternative 

Scaled based 
on meter size

Scaled based on 
meter size (based 
on average use)

Uniform rate Uniform rate

Alternative B**
4 inclining tiers 
(based on data 

analysis)
4 inclining tiers 
(tiered by meter 

size)

*Full cost of service based rates
**Transition towards cost of service
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Fixed Charges 
Overview

Level of Fixed Revenue Current

Bi-Monthly Fixed 
Fees 13.5%

First 1,000 Gallons 

Total 

11.0%

5.2% 9.0%

18.7% 20.0%

Recommendation: 20%

5/8”
3/4”
1”

1.5”
2”
3”
4”

$15.00
$15.00

$37.50
$75.00

$119.99
$239.48
$374.97 

1.0
1.0
2.5
5.0
8.0

16.0
25.0

Meter 
Size Fixed FeeScaling Average Use*

8,000
25,000
32,000
52,000
95,000

206,000
356,000

1.0
3.2
4.0
6.7

12.0
26.3
43.3

Scaling 

Calculated

*Average bi-monthly use

Water Sewer 
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Fixed Charge Bi-Monthly Fixed Charge Summary

Meter 
Size

Number of 
Water Meters*

Meter 
Equivalencies**

Current 
Water Fixed 

Charge

Proposed 
Water Fixed 

Charge

Current 
Sewer Fixed 

Charge

Proposed 
Sewer Fixed 

Charge
5/8” 2,777 1.0 $15.00 $13.33 $15.00 $15.23
3/4” 20 3.2 15.00 42.66 15.00 48.73 
1” 44 4.0 37.50 53.62 37.50 61.25 

1.5” 28 6.7 75.00 89.75 75.00 102.52 
2” 26 12.0 119.99 160.62 119.99 183.47 
3” 5 26.3 239.48 350.47 239.48 400.32 
4” 2 45.3 374.97 604.26 374.97 690.20 

*Approximately same number of sewer meters by meter size.
**Meter equivalencies calculated based on average billed usage.



13

Bi-Monthly Single Family Tier Sizing: Tier 1Single Family Rate 
Design

Tier 1 = 7,000 gallons

0-7

Tier 1

37 Gal 
PPPD

7,000
gallons

Bi-Monthly Tiers

Source: Census Bureau, Residential End Use of Water Survey v2
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Bi-Monthly Single Family Tier Sizing: Tier 2Single Family Rate 
Design

Tier 2 = Additional 7,000 gallons

Bi-Monthly Tiers

37 Gal 
PPPD

14,000 
gallons

8-14

Tier 2

Source: Census Bureau, Residential End Use of Water Survey v2
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Distribution of Single Family Lot SizesSingle Family Rate 
Design

101 Properties
Sampled 

Average Size: 
13,988 Sq. Ft.

Average Irrigation: 
6,495 Sq. Ft.

Parcel Irrigated: 46%
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Outdoor Use: Calculating Irrigation Requirements 
for the Average ParcelSingle Family Rate 

Design

-
Parcel Size: 14,000

Landscape Area: 6,500

Evapotranspiration: 
23.4 Inches 

Beneficial Rainfall:
14 Inches

Irrigation System 
Efficiency: 70%

Irrigation Requirement = 6,000 gallons
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Bi-Monthly Single Family Tier Sizing: Tier 3Single Family Rate 
Design

Tier 3 = Additional 6,000 gallons

Bi-Monthly Tiers

15-20

Tier 3

Parcel Size: 14,000
Landscape Area: 6,500
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Current and Alternative A Volumetric Rates
Volumetric Rates

Usage Tier 
(kgal)

Water Rate 
(per kgal)

0 – 5 $6.66

5 – 10 $8.89

10 – 15 $10.71

15 – 20 $12.75

20 – 50 $15.91

50 – 100 $18.17

100 – 150 $20.42

150 – 200 $22.66

200 – 250 $25.81

250 – 300 $28.06

300 – 350 $30.30

350 – 400 $32.55

400 – 450 $34.79

450 – 500 $40.42

500 – 550 $46.03

550 – 600 $51.63

Over 600 $57.26

Usage Tier 
(kgal)

Water Rate 
(per kgal)

0 – 7 $9.20

8 – 14 $13.81

15 – 20 $18.41

Over 20 $23.01

Usage Tier 
(kgal)

Water Rate 
(per kgal)

All Usage $9.47

Usage Tier 
(kgal)

Sewer Rate 
(per kgal)

All Usage $15.95

Usage Tier 
(kgal)

Sewer Rate 
(per kgal)

All Usage $15.30

Current Water Rates
All Customers

Alt. A Water Rates
Single Family

Alt. A Water Rates
Non-Single Family

Current Sewer Rates
All Customers

Calculated Sewer Rates
All Customers
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Alternative B Volumetric Rates
Volumetric Rates

Meter Size Count Tier 1 (kgal) Tier 2 (kgal) Tier 3 (kgal) Tier 4 (kgal)

Single Family 2,585 0 – 7 8 – 14 15 – 20 Over 20

Non-Single Family

5/8” 195 0 – 7 8 – 14 15 – 20 Over 20

3/4” 19 0 – 21 22 – 43 44 – 61 Over 61

1” 41 0 – 28 29 – 57 58 – 81 Over 81

1.5” 28 0 – 47 48 – 94 95 – 135 Over 135

2” 26 0 – 84 85 – 169 170 – 241 Over 241

3” 5 0 – 184 185 – 368 369 – 526 Over 526

4” 2 0 – 317 318 – 635 636 – 906 Over 906

6” 0 0 – 713 714 – 1,429 1,430 – 2,039 Over 2,039

Water Rate (per kgal) $8.32 $12.47 $16.63 $20.79
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Bill Impacts Bill Impacts: Single Family Customers

Customer with water and sewer service
Two-person household (Small User)
4,000 gallon bi-monthly (19th percentile)

$ Change: $6.12
% Change: 5.08%

Alternative A

$ Change: $2.60
% Change: 2.16%

Alternative B
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Bill Impacts Bill Impacts: Single Family Customers

Customer with water and sewer service
Three-person (average user) household with some outdoor use
8,000 gallons bi-monthly (56th percentile)

$ Change: $11.60
% Change: 5.33%

Alternative A

$ Change: $4.10
% Change: 1.88%

Alternative B
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Bill Impacts Bill Impacts: Single Family Customers

Customer with water and sewer service
Large household with indoor only use
14,000 gallon bi-monthly (92nd percentile)

$ Change: $29.94
% Change: 8.01%

$ Change: $14.40
% Change: 3.85%

Alternative A Alternative B
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Bill Impacts Bill Impacts: Single Family Customers

Customer with water and sewer service
Large household with indoor and outdoor water use
20,000 gallon bi-monthly (99th percentile)

$ Change: $62.04
% Change: 11.4%

$ Change: $35.82
% Change: 6.58%

Alternative A Alternative B
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Bill Impacts

Distribution of Bill Change: Single-Family Customers
Alternative A

An
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Bill Impacts

Distribution of Bill Change: Single-Family Customers
Alternative B

An
nu

al
 B

ill 
C

ou
nt

 



26

Bill Impacts
Representative Non-Single Family Customers

Alternative Meter 
Size

Average 
Bi-Monthly Usage 

(1,000 gallons)

Current 
Bi-Monthly Bill

Alternative 
Bi-Monthly Bill

$ Change in Bi-
Monthly Bill

% Change in Bi-
Monthly Bill

A

1.5" 91 $3,019 $2,446 ($616) -21.3%

5/8" 11 $294 $301 $7 2.4%

1.5" 224 $8,077 $5,741 ($2,380) -29.9%

3" 531 $23,707 $13,904 ($10,076) -43.3%

2" 587 $27,146 $14,884 ($12,367) -45.9%

B

1.5" 91 $3,019 $2,524 ($495) -16.4%

5/8" 11 $294 $305 $11 3.8%

1.5" 224 $8,077 $6,933 ($1,145) -14.2%

3" 531 $23,707 $15,411 ($8,296) -35.0%

2" 587 $27,146 $19,125 ($8,021) -29.5%
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Bill Impacts

Distribution of Bill Change: Non-Single Family Customers
Alternative A
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Bill Impacts

Distribution of Bill Change: Non-Single Family Customers
Alternative B
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Key Recommendations 
Rate Structure

 Consider the adoption of Alternative B rate option, which: 
 Corrects an unsustainable rate structure 
 Balances customer impacts with cost of service findings and rate equity 
 Enhances the transparency and understandability of rates
 Promotes conservation for all customers
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Water Revenue Requirement by Type of ExpenseRevenue 
Requirement 
Components
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Sewer Revenue Requirement by Type of ExpenseRevenue 
Requirement 
Components
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Overview

Study Approach

CommunicationFinancial Plan

Defines how much 
total revenue is 

needed each year

Cost of Service

Defines proportional 
revenue recovery 
between customer 

classes

Rate Design

Structure of how 
revenues are 

recovered by class

Explains why

Active Stakeholder Participation
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Summary
Financial Modeling Assumptions

Current Chargeback per Fund: $493k

Rate Adjustments:

 1% Increase in Water Rates = $21,000 of additional revenue

 1% Increase in Sewer Rates = $32,000 of additional revenue

If Any Support from General Fund:

 1% Increase in Meals Tax = $430k

 1 Cent Increase in Property Tax = $141k

Water CIP was reduced per risk analysis presented by Public Works on 
10/9/19
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Summary

Bringing it all Together – Water Revenue Sufficiency Analysis

Rate design based on FY 
2020 revenue requirement

Assumptions: Current 
Rate Structure, Level 
Fixed and Usage 
Increases beginning in 
FY21
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Summary

Bringing it all Together – Water Revenue Sufficiency Analysis

Assumptions: 
Alternative B Rate 
Structure, Level Fixed 
and Usage Increases 
beginning in FY21

Average bill under 
Alternative B rate 
structure

Future rate increases remain 
unchanged (applied across all rates)
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Summary

Bringing it all Together – Water Revenue Sufficiency Analysis

Assumptions: 
Alternative B rate 
structure, Level Fixed 
and Usage Increases 
beginning in FY21, 
Reduce Chargeback by 
50% beginning in FY21 

Lower future rate increases (applied 
across all rates with GF support)
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Summary

Bringing it all Together – Sewer Revenue Sufficiency Analysis

Rate design based on FY 
2020 revenue requirement

Assumptions: Current 
Rate Structure, Level 
Fixed and Usage 
Increases beginning in 
FY21
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Summary

Bringing it all Together – Sewer Revenue Sufficiency Analysis

Assumptions: Alternative 
rate structure, Level Fixed 
and Usage Increases 
beginning in FY21

Future rate increases remain 
unchanged (applied across all rates)

Average bill under 
Alternative B rate 
structure
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Summary

Bringing it all Together – Sewer Revenue Sufficiency Analysis

Assumptions: Alternative 
rate structure, Level Fixed 
and Usage Increases 
beginning in FY21, 
Reduce Chargeback by 
100% and include $60k 
transfer from General 
Fund beginning in FY21

Lower future rate increases (applied 
across all rates with GF support)
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Summary

FY 20 FY 20 FY 21 FY 22 FY 23 FY 24 FY 25
Water $74.97 $84.04 $90.34 $97.12 $104.40 $112.23 $120.65
Sewer $142.60 $137.67 $150.40 $164.32 $179.52 $196.12 $214.26
Total $217.57 $221.71 $240.74 $261.44 $283.92 $308.35 $334.91
Change $ $4.10 $19.03 $20.70 $22.48 $24.43 $26.56
Change % 1.88% 8.60% 8.60% 8.60% 8.60% 8.60%

Change due to Rate Structure Change

Average Customer Bill Impact (8,000 gallons / bi-monthly period)
Alternative B – without General Fund support 
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Summary

Average Customer Bill Impact (8,000 gallons / bi-monthly period)
Alternative B – with General Fund support 

Change due to Rate Structure Change

FY 20 FY 20 FY 21 FY 22 FY 23 FY 24 FY 25
Water $74.97 $84.04 $89.08 $94.43 $100.09 $106.10 $112.46
Sewer $142.60 $137.67 $145.93 $154.69 $163.97 $173.81 $184.23
Total $217.57 $221.71 $235.01 $249.12 $264.06 $279.91 $296.69
Change $ $4.10 $13.30 $14.11 $14.94 $15.85 $16.78
Change % 1.88% 6.00% 6.00% 6.00% 6.00% 6.00%


