
Bourne Sewer Commission

July 14, 2020 Workshop

BOURNE SEWER RATE EVALUATION

4D



INTRODUCTION
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New Wastewater Treatment Plant

 Need first identified in early 2000’s

 Designed to support projected development in 
existing sewer service area

 Intended to be fully funded by new growth with no 
impact on existing rate payers.

Development Fees

 2006 Existing fee structure established

 2017 Capacity management policy developed

This handout is designed specifically for use in a virtual meeting 

environment where some participants may be connected by 

telephone only.  The goal is to provide a comprehensive overview 

of the evaluation in an intentionally condensed fashion to 

minimize the total number of pages. 

Bourne Sewer System History and Overview

Existing sewer system

 Constructed in the 1990’s

 Services the Downtown, Taylor Point and 
Hideaway Village Areas 

 Paid by owners through betterments

 Sewage goes to Wareham for treatment through 
Intermunicipal Agreement (IMA)

 Sewer users are billed based upon a base fee 
which includes 45,000 gallons of use, anything 
over that billed at $0.01 per gallon.

Project Goals

Rate Evaluation: Determine if new plant costs will be 
supported entirely by growth.

 Add costs of new plant to existing costs

 Estimate future revenue under existing connection fees and 
from future users

 Determine user cost impacts

Connection Fee and Allocation Evaluation

 Review existing development fees 

 Review capacity allocation policy



RATE EVALUATION PROCESS
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PROJECTING EXPENSES
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Key points:

1. Operating expenses projected to 
increase by about 3.5% annually

2. Wareham costs based on June 
2019 settlement agreement. Cost 
escalates 2.5% annually

3. Plant O&M cost based upon 
estimate, actual cost will vary 
based upon future contracts costs 
and actual startup – based upon 
March 2021 completion

4. Based upon FY21 budget, should 
replace with information from 
schedule C.

5. Operating Capital reflects deferred 
projects including $100k Infiltration 
& Inflow investigation (MADEP 
required). 

6. Based upon Budget, actual costs 
likely to be lower. For FY19 the 
actual expenditure was 77% of 
budget.

7. Budget levels nearly double by 
FY22 which tends to bring out any 
inequities in a water or sewer rate 
structure
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PROJECTING REVENUE
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Historic Revenue by Source

33
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Key points:

1. The majority of revenue has come 
from user charges 

2. In the past, transfers were used to 
minimize rate increases

3. Once debt and CIP costs hit, 
development revenue becomes more 
important.
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Projecting Revenue From New and Existing Customers

Existing Customers

User Charges: Based upon analysis of previous years usage data

New Customers (Development) Broken down into two categories:

Known:      Projects that the Town is aware of and are in the development process

Projected: Estimated from undeveloped non-residential parcels 

User Charges 

Known: Based upon flow data provided in application materials or estimated 
combined with estimated connection year. 

Projected:    Based upon planning level flow estimates 

Development Charges

Known: Based upon data provided in application materials or estimated combined 
with estimated connection year. 

Projected: Based upon planning level data



PROJECTING REVENUE FROM USER CHARGES
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Usage Analysis – Existing Customers
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Key points:

1. Total amount of water use as measured 
by Buzzards Bay Water District

2. Amount of usage over the 45K gallons 
allotted per billable unit under the current 
rate structure 

3. 2020 based upon first 6 months of meter 
data extrapolated to full year using data 
from previous years water use.

4. Estimated to increase at 2% annually

5. Overage trends differently than total
usage because of masking effect of 
existing fee structure. Projected to remain 
at 2019 levels.

6. First year of flow, based upon best 
estimate. Green indicates project usage 
appears in 2019 flow data

7. Allocated flow is based upon Title 5 
(Septic System planning level flow 
estimates based upon type of use). 
Generally considered to be a maximum 
day flow or about twice the average daily 
flow

8. 50% of Title 5 flow, considered to be an 
average daily flow

11
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Usage Analysis – Known Development



PROJECTING REVENUE FROM DEVELOPMENT FEES
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Proposed ERU Based Development Fee

Key points:

1. 2006 Sewer Development Charge was based upon 
betterment structure used to pay for system in the 1990’s. 
This method is designed to distribute the costs of sewer
(horizontal) construction.

2. The proposed system development charge distributes the 
$2.4M of new WWTP debt assigned to the sewer enterprise 
fund using the widely accepted ERU methodology. 

Existing Fee Structure

FEE STRUCTURES
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PROJECTED DEVELOPMENT REVENUE 

Key points:

1. Assumed

2. Consists of the three 
charges shown which 
represent Bourne’s 
intended application of 
existing fees

3. Total received to date

4. Remaining charges 
anticipated to be billed

5. Parcels selected based 
upon land use 
descriptions. 
Developable residential 
parcels not included 
based upon previous 
discussion relative to 
zoning restrictions

6. Development fees 
distributed based upon 
the assumed timeline

Existing Fee Structure

22 33
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44Known Development

Projected Development



PROJECTING REVENUE FROM DEVELOPMENT FEES
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Proposed Fee Structure

Known Development

Known Development



DEVELOPMENT FEE SUMMARY
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Existing Fee Structure

Proposed Fee Structure

Assumed Projected Development Timeline

Key points:

1. Projected development is assumed to follow the 
timeline shown below (i.e. 25% of all projected 
development fees are assumed to be collected in 
FY24).

2. While the goal of System Development charges is 
to recover the $2.4M in new WWTP Debt assigned 
to the Sewer Enterprise, the debt service 
represents the actual cost that must be paid each 
year

3. Assumes that all development fee revenue is 
deposited into the Capital Stabilization Fund and 
used only to pay debt service

4. Existing fee structure does not recover full cost of 
capital as it was not designed for that purpose

11 22 33
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PROJECTING REVENUES – USER FEES

Residential Condo and Single Family Usage Evaluation 

Pros and Cons of existing rate structure

Condominium

Single Family Home

33
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Key points:

1. Example data point. This shows 
that out of all the condominium 
customer accounts, 65 of them (or 
50% of them) used a total of 
10,000 gallons of water in 2018.

2. Similarly, 21 of the single family 
customers (~20% of them) also 
used 10,000 gallons of water in 
2018. This means condo’s use 
less water than houses.

3. Bourne’s current sewer user rate 
includes 45,000 gallons of usage 
before customers are charged for 
overage.

4. Usage data appears to be heavily 
skewed by seasonal aspect. This 
is exacerbated by the fact that 
usage is only billed once per year. 

The generous usage 
allowance means 
most residential 
customers never 
exceed the minimum 
charge.

Users are effectively 
paying for more 
usage than than they 
actually need.

Evaluation of Existing Fee Structure

11



PROJECTING REVENUES – USER FEES
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Alternative Rate Structure Development 

The existing rates charge by the number of billing units, however this is not defined for non-residential customers which 
results in inconsistent user costs. As an alternative, a rate structure that maintains the base rate and a usage charge was 
developed.  Many systems use base charges that increase according to the size of the water meter, this reflects the fact 
that larger users have a proportionally larger impact on system operations and costs.  Since Bourne does not own the 
water system, this information was not available, thus the same Equivalent Residential Unit (ERU) method was used to 
establish the number of ERU’s per customer. The customer’s base charge would equal the number of ERU’s times the 
Base Fee ($600 per ERU in FY21).

With Tiered (or stepped) rates, the usage portion of the customers bill increases with the amount of usage. This is 
commonly used to encourage water conservation. The proposed tiers are based upon evaluation of the existing water 
use for both single family residential and non-residential users.  The steps in a tier are defined by the volumetric 
increase and rate increase. Tiers volumes were developed based upon analysis of existing water use for both single 
family and non-residential customers.

Tier 1 Tier 2 Tier 3 Tier 1 Tier 2 Tier 3

Usage Analysis



RATE ALTERNATIVE A – STATUS QUO
Existing Rate and Fee Structure (usage and development fees)

Key points:

1. Most recent data

2. Base fee goes up by $40 per year 
which is considered to be the 
status quo in terms of estimating 
burden on existing rate payers

3. User rate revenue for 
developments subject to change 
due to assumptions of billable 
units.

4. Assumes ALL known
development and 50% of 
projected development move 
forward as previously shown.

5. Average household (2.66 people) 
using 65 gpd each (State target) 
or 62.2K gal per year.
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Alternative A supports 
enterprise without 
undue burden on 
existing rate payers*.

* Based upon FY18 financial data, 

projected usage and development 

assumptions shown herein.

User Rates

44

Residential Costs



RATE ALTERNATIVE B – NEW RATES & FEES
ERU and Tiered Usage Rates with ERU Based Development Fees

Key points:

1. Most recent data

2. Base fee is based upon the number 
of ERU’s (same as current number 
of units for all residential users, 
average daily flow / 150 gallons per 
day for non-residential). No usage 

is included in base fee.  Annual 
billing frequency assumed for 
usage.

3. User rate revenue for developments 
subject to change due to 
assumptions of billable units.

4. Assumes ALL known development 
and 50% of projected development 
move forward as previously shown.

5. Average household (2.66 people) 
using 65 gpd each (State target) or 
62.2K gal per year.
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Alternative B supports 
enterprise without 
undue burden on 
existing rate payers* -
see page 15 for more.

* Based upon FY18 financial data, 

projected usage and development 

assumptions shown herein.

User Rates

44

Residential Costs 55



CUSTOMER COST IMPACTS

Key points:

1. Representative sampling of most common 
user types showing range of usage.

2. Example of inconsistent application of billable 
units for existing rate structure

3. Single family typically used as test case for
determining rate impacts.

15
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Residential Usage

 Bourne has large seasonal component ~40% 
of single family homes likely to be seasonal

 MADEP target max usage = 65 gallons per 
person per day for residential. This equals 
94K gallons per year for a 4 person 
household. 

 50,000 gallons per year equals 2 people at 65 
gallons per person per day or average family 
(2.5 people) at 50 gpd

 15,000 gpd example is likely seasonal
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RATE ALTERNATIVE A1 – STATUS QUO
NO NEW DEVELOPMENT

Key points:

1. Rates adjusted to maintain
retained earnings balance above 
20% of operating costs. 

2. Base fee increases are much 
higher to make up for 
development revenue. FY21 

same as in alternative A.

11

22

Alternative A without 
development revenue does 
not support enterprise without 
undue burden on existing rate 
payers*.

* Based upon FY18 financial data, 

projected usage and development 

assumptions shown herein.

User Rates

Residential Costs

11

11

22
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RATE ALTERNATIVE B1 – NEW RATES
NO NEW DEVELOPMENT

Key points:

1. Rates adjusted to maintain
retained earnings balance above 
20% of operating costs

2. Base fee increases are much 
higher to make up for 
development revenue. FY21 

same as in alternative A.

11
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Alternative B without 
development revenue does 
not support enterprise without 
undue burden on existing rate 
payers*.

* Based upon FY18 financial data, 

projected usage and development 

assumptions shown herein.

User Rates

Residential Costs

11

11

22



CAPACITY MANAGEMENT AND FLOWS
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Capacity Status

22
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Why Infiltration & Inflow is Important

Key Points

44

77

1. Based upon 2019 metered usage as pump station totals not available. Bourne should 
compare pumpage numbers to estimate volume of infiltration & inflow.

2. Allocations based upon Title 5 flow values which are roughly 2X expected daily flows thus 
understating the amount of available capacity

3. Assumes new WWTP on line

4. Blue bars represent total water usage (not just sewered area), blue curve shows seasonal 
increase in water usage

5. Amount of sewage pumped from Hideaway Station

6. Amount of sewage pumped from Down Town Pump station, curve represents expected 
increase corresponding to water use increase

7. Unexpected spike in Feb 2018 most likely due to infiltration & inflow. Feb 2018 precipitation 
was 7.15 in vs 2.76 for Feb 2017



FINDINGS, CONCLUSIONS & RECOMMENDATIONS
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1. Existing rate structure does not accurately reflect usage, some pay too 
much, some pay too little

2. The June 2019 settlement with Wareham resulted in a ~40% increase in 
treatment costs.

3. Lack of clarity related to definition of billable units impacts customer equity 
and cost comparisons, adjustments to new rates will not be even across 
user types

4. Revenue from existing users at status quo rates will not support the 
enterprise. Revenue from development is required. 

5. Usage data is heavily skewed from seasonal aspect, water district reads 
semi-annually which would allow for a much better understanding of 
seasonal influence.

6. The operations and management of the Bourne Sewer System has become
considerably more complicated with the addition of the new WWTP

FINDINGS &CONCLUSIONS

RECOMMENDATIONS

Coastal Community 

Sewer Costs

1. Meet with Buzzards Bay Water District to discuss options for balancing development needs with water 
conservation. Continue to negotiate IMA with Wareham, revisit cost sharing methodology

2. Retained earnings appears to be sufficient to allow selection of rate Alternative A or B for FY21, confirm 
projections against FY19 actual and FY20 estimated revenues.

3. Based upon resolution of development issue migrate to new fee structure, discuss timing and administration of 
fees with town counsel. Incorporate fee structure, timing and requirements into Sewer Regulations, separate out 
fees for easy adjustment. Reduce Title 5 allocations by 50% to better approximate expected flows, refine as 
uncommitted reserve capacity diminishes (obtain more accurate information, etc. )

4. Revisit staff roles relative to Wastewater management, adjust responsibilities to meet new requirements

5. Continue to monitor usage, expenses and revenue on annual basis

Based upon 2017 Tighe & Bond 

Sewer Rate Survey, annual costs 

based upon 120 HCF of usage 

(~90K gallons)
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