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1. CAPITAL IMPROVEMENT PLAN REVIEW

1/16/2025

SCOPE: 
Review of the most recent capital improvement plan completed for the District including a 
summary of completed and on-going active projects and projection of updated costs for 
projects remaining to be initiated. 
 
DATA REVIEWED:

1. Cherry Rochdale Water District Water System 
Capital Improvement Plan 2024-2044, RCAP Solutions.

2. 2018 Water Distribution System Study, Tata & Howard

COMMENTS: RCAP Solutions Capital Improvement Plan

This evaluation was based loosely upon the asset management approach, which uses 
“Business Risk” to rank improvements. Business risk is defined as the likelihood of a 
particular asset failing to meet a defined Level of Service (LOS) goal as a result of mortality 
failure (pipe bursts) or by performance (undersized pipe or pump) multiplied by the 
Consequences of Failure (COF) (who or what is impacted and the degree of that impact).  

The LOS goals cover the complete range of performance measures (requirements) of a 
public water supply. The LOS goals include regulatory compliance, fire protection, service 
continuity, and reduction risk of physical damage to properties, disruption of key public 
service and roadways due to asset failure.  Consequences of failure are based upon a 
number of factors depending upon the corresponding Level of Service. This is important as 
an asset management evaluation involves a considerable degree of uncertainty relative to 
asset condition. 

This approach is technically sound and considered to be a best practice relative to 
developing a capital plan that is inherently defendable as it not only justifies the logic 
behind each improvement but can also be used to explain what might happen if the asset 
is not replaced (or rehabilitated).  Finally, one of the most significant benefits of this 
approach is that by including stakeholders (i.e. the Commissioners) in the development 
and ranking of both LOS and COF factors which has the distinct benefit of looking at the 
system from a broad perspective and building consensus around the resulting plan.

The following comments and observations are based upon review of the deliverables:

1. Work products consist of an excel workbook and a draft report. The workbook consists 
of asset inventory sheets as well as “CIP” sheets which contain the assets identified for 
replacement as shown in the table to the right.

2. Scheduling of replacements is based solely upon adding the ‘standard’ expected useful 
life for an asset to the year of installation without taking into account operating 
conditions or District experience. Fire flow deficiencies identified in the Tata & Howard 
report (a performance vs. mortality failure) were not incorporated.
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COMMENTS: RCAP Solutions Capital Improvement Plan Cont’d
3. Recommendations consist of replacement of the entire asset versus rehabilitation 

(year; water storage tanks are typically recoated / repaired vs. replaced), which is not 
realistic in many cases. 

4. Horizontal assets (watermains, valves and hydrants) are inventoried separately and are 
not cross referenced (i.e. it is not readily determinable which pipe a valve or hydrant is 
associated with. Criticality is based upon a list of the six most driven streets and two 
critical customers however it is not possible to know which applies to an individual asset 
and the criticality is not used in the determination of the replacement year.

5. Costs are provided for ~40% of the assets identified for replacement. Costs are escalated 
from the reference year to the replacement year;  however, the calculation method is 
incorrect (costs are escalated in the CIP Planner, see p. 8)

6. Vertical assets are evaluated similarly, criticality for all sub-assets in a facility (i.e. the 
treatment facility) are given the same criticality. 

7. See page 3 for a description of how these recommendations were incorporated.



1. CAPITAL IMPROVEMENT PLAN REVIEW
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COMMENTS: 2018 Water Distribution System Study, Tata & Howard

1. Work products consist of written report which evaluates water system demands, 
adequacy of supply and the results of a hydraulic evaluation. An inventory of the 
distribution system with pipe ID’s, material, diameter, length and Hazen Williams C 
values determined from the model from hydrant flow tests.

2. The report recommended $14,533,000 worth of improvements (2024$)

• $9,227,000 to improve  transmission hydraulic improvements associated 
with the Worcester connection and local fire flow deficiencies. 

• $5,306,000 to address residential fire flow deficiencies 
(actual fire flow does not meet ISO fire flow requirements).

INCORPORATION OF RECOMMENDATIONS INTO CAPITAL 
IMPROVEMENT PLANNER 

The RCAP asset inventory appears to include virtually all physical assets owned by the 
District. Vertical assets (Treatment specifically) typically have the potential for the 
largest risks (i.e. losing disinfection), the lack of cost data prevents incorporation. 

In terms of watermain improvements, based upon the fact that the T&H 
recommendations were based upon a hydraulic evaluation which identified fire flow 
deficiencies and the number and cost of these improvements all of the T&H projects 
were included in the Capital Improvement Planner (p.9) while only the hydrant 
replacements (considered as a placeholder) and the small diameter pipe replacements 
(6” or smaller) from the RCAP plan were incorporated.

In terms of scheduling these projects distributed to prevent overloading District staff,  
prevent undue disruption to public roads, and to distribute costs somewhat evenly. 
The years shown on the CIP planner for the watermain replacements  DO NOT 
represent recommendations by CSS and DO NOT take into account risks due to 
insufficient fire protection or mortality failure due to pipe condition.



1. CAPITAL IMPROVEMENT PLAN REVIEW
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CONCLUSIONS AND RECOMMENDATIONS
1. Capital Improvements are the largest driver of annual rate increases and although 

minimizing rate increases and customer impacts is important, the magnitude of savings 
resulting from continuing to defer capital improvements (most notably the fire flow 
deficiencies identified in 2018) pales in comparison to the cost of failure.  Additionally, 
the District has experienced several mortality failures in the distribution system.

2. The District should be commended for starting an asset management evaluation, 
however, the RCAP evaluation can not be considered complete for a number of reasons 
including lack of cost data and methodology. 

3. The District should discuss the projects developed by Tata & Howard to determine if 
completing the projects from Table 7-1 may improve fire flow deficiencies in the 
watermains included in Table 7-2. If not, the District should reconsider timing based 
upon risk. 

4. We strongly recommend that the District use the existing asset inventory to continue its 
asset management evaluation starting with a top-down approach that starts with 
identifying the LOS goals (Regulatory compliance, continuity of service, commercial and 
roadway disruption and damage, etc.)  and Consequence of Failure (COF)  factors then 
evaluating assets accordingly incorporating District experience etc.  A Capital Plan 
developed and implemented in order of Business risk is inherently less expensive in the 
long run.  A Capital Plan developed and implemented in order of risk is far more 
economical over the long term.



Objective: Project operating and capital 
costs required to maintain and operate 
the water system over the evaluation 
period.

Process:
Operating Costs: 

 Overall:  Project from FY25 budget 
based upon evaluation of previous 
budget to actual data and existing 
IMA’s.

 CVRWD Specific: Break out costs 
associated with treatment of CVRWD 
sources vs purchase of water (see 
next page).

Capital Costs:  Based upon Capital 
Improvement Plan and discussion with the  
utility relative to timing and funding 
strategies.

RATE EVALUATION PROCESS

Objective: Develop understanding of 
current funding means and methods in 
terms of sufficiency and equity.

Process:
1. Summarize current revenue sources 

from analysis of historic data and 
review against potential sources.

2. Analyze historic usage data to 
determine current usage and project 
based upon usage trends or other input

3. Calibrate rate model by calculating rate 
revenue for previous year as compared 
to commitment data.

4. Evaluate current rate structure for 
equity by comparing against customer 
usage patterns

5. Develop modified rate structure for 
comparison (Alt-B)

6. Project future usage based upon 
observed trends and District input.

Establish Revenue 
Requirements

1
Revenue/ Usage 
Evaluation

2

Objective: Identify revenue required from 
customer charges for each year based upon 
revenue requirements and retained 
earnings goals.

Process:
1. Adjust rates under each alternative to 

meet revenue needs by applying an 
across the board % increase to all 
elements of the rate structure for each 
year.

2. Review and adjust rate increases based 
upon projected retained earnings 
balance 

3. Develop annual costs for identified 
customer types under each rate 
alternative for each year and calculate 
affordability metrics

4. Calculate costs for identified customer 
types for suitable public water systems 

Develop Proforma
3

Objective: Review methodology, source 
data and assumptions with key 
stakeholders to obtain buy in.

Process:
1. Review evaluation with District and 

Finance & Planning to evaluate:
- Ability to meet utility needs
- Financial viability
- Alignment with community growth 

projections and future needs.
2. Develop recommended plan
3. Meet with Board & Public

Stakeholder Review 
and Evaluation

4

Notes 
1. The methodology used for this evaluation is based upon projecting future expenses and revenues in a 

streamlined fashion and may not represent actual workflows and approval processes.
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1. ESTABLISH REVENUE REQUIREMENTS:  OPERATING EXPENSES

1
REVENUE/ EXPENSE SOURCE DATA

2

Notes 
1. The values shown under the Budget and Actual categories was taken from revenue and expense reports (FYXX Expenditure 

Update.xls)  provided by the District.

2. Cost categories were developed and applied to expense items by expense code to better separate costs by activity.  (Note: 
Budget line items such as electricity likely span multiple categories in a given year. ) 

3. Line items with a non-zero sewer share are split between the Water and Sewer divisions, according to the percentages shown. 
The annual budget amounts shown reflect the Water Department share however, the actual cost reflects costs incurred for 
both Water and Sewer giving the appearance that budgets had been exceeded.

4. The values in the “Actual_Adj” column are the reported actual expenditures minus the estimated reimbursement (5).  This 
provides a more accurate representation of budget performance, albeit based upon the assumption that actual costs for water 
and sewer reflect the cost share ratios shown. As a result, sewer reimbursements are not shown as revenues.

2

3 4 53
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1. ESTABLISH REVENUE REQUIREMENTS:  OPERATING EXPENSES

1 Notes
1. Sum of (Revised) budget items by categories described on the 

previous page.

2. Indicates how item is funded and whether shared with Sewer. 
Note:  Budgets reflect the water portion only, shared items 
identified for purposes of calculating reimbursements. 

3. Annual change from given year from previous year. Values for 
FY2026 on are projected by increasing the previous year by the 
percentage given in the “USE” column.

4. Projected water purchase costs (FY26 on) based upon the 
assumption that the District will produce  50,000 gpd from 
Grindstone and purchase the remainder of projected demand from 
Worcester.  Worcester rate assumed to increase 1.5% per year.

5. Turnbacks represent the percentage of unexpended budget for 
each line item based upon the adjusted actual values. Negative 
values indicate that actual exceeded budget.  Turnbacks assumed 
to close to free cash.

6. Turnback factors used in projected years to estimate free cash 
balance. 

5

4

6

2

4

3 3
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Finished Water Cost of Treatment vs. Purchase
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Notes
1. Operating costs taken from monthly budget update reports, all items except for 

gross labor were assumed to be 100% of total value.

2. Estimated Gross Payroll hours based upon District input; costs based upon FY24 
budget values. 

3. Monthly media costs based upon $22,000 media cost divided by 18-month 
replacement cycle.



Finished Water Cost of Treatment vs. Purchase
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1. ESTABLISH REVENUE REQUIREMENTS:  Capital Improvements

Notes:

1.  Project or item taken from listed source/ what is nature of procurement

2. Estimated Cost:  See P.3

3. Funding Source:
R.E.:  Retained Earnings (Free Cash), any non-debt item or project
Debt – CP: Debt, constant principal at 3.5% assumed annual interest rate.

4. Term of loan for debt funded projects, no. of years cost is spread over for non-debt items.
  

5. Year of purchase for equipment purchases, or construction year

6. Budget year represents the year the cost is incurred, for items funded by free cash, 
Budget year = Project Year.  Design & Const. projects funded by debt assume that the 
design and construction are bonded together with design costs (assumed to be 8% of 
construction),  funded by a Bond Anticipation Note (BAN) in the project year.

7. Estimated cost escalated from cost year to budget year by 5.0% annually.

10.  Leicester technically owns the fire hydrants and is responsible for funding maintenance, 
   therefore, this item should be considered a placeholder.  
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1. ESTABLISH REVENUE REQUIREMENTS:  PROJECTED EXPENSES
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2. REVENUE EVALUATION: SUMMARY OF EXISTING SOURCES

Notes
1. User charges comprise 85% of revenue

2. Sewer Reimbursements.  NOTE: although the District reports these as revenue, they 
are not shown as such in the proformas as such because they are accounted for in 
the expended (actuals) as discussed on p.5.

3. SBA rentals projected to increase at 3% per year

4. Solar to remain at $18,000 / Year

5. Water rate revenue is based upon receipts vs billed amounts (commitments), liens 
  represent the difference between billed and receivables. Future rate revenues are  
      based upon 100% of the projected usage and rates, therefore liens are not projected.

6. Taxes projected at 5% increase annually based upon a conservative review of historic 
      revenue.

1

2

4

3

5

6
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SOURCE DATA EVALUATION
2. REVENUE EVALUATION:  USAGE SUMMARY AND MODEL CALIBRATION

1

Notes:
1. Metered usage is the largest revenue component of a public water system and 

future water usage is projected starting with the FY24 data; therefore, account 
level monthly metered usage was selected for the analysis as it is the most 
granular and accurate data.

2. Usage summarized by calendar year for comparison to data submitted to the 
MADEP with the Annual Statistical Report (ASR) to gauge consistency and 
accuracy.

3. Number of accounts read each month is notably consistent. 

4. Strong correlation indicates consistent data sets.

5. Account level billed usage data is broken down into existing tiers and 
summarized by fiscal year and input into the rate model. 

6. “Charges” represent the total amount billed per customer for each monthly 
read event, (similar to municipal “Commitments”) they are compared to the 
model (calculated revenue) to determine model accuracy. 

7. Model revenue based upon usage by fiscal year (5) and customer count data.

8. Model calibration is well within acceptable range

9. Billing data includes a Bill Class which corresponds loosely to customer types, 
Note: churches were reclassified to Bill Class 7 – Miscellaneous due to 
miscoding. 

7

3

2

3

4

5

6

8

9
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EXISTING RATE STRUCTURE EVALUATION
2. REVENUE EVALUATION: RATE EVALUATION & DESIGN

Notes:  
1. The existing rate structure consists of a base charge and tiered usage charges 

which are defined by the volume of each tier (Units) and the rate factor (the 
ratio of the charge for each tier to Tier 1). 

2. More than 85% of the customers in the District are residential

3. Conceptually, tier volumes are based upon three fundamental categories of 
water usage: essential, discretionary and excessive. The Rate Factors are then 
used to encourage conservation by sending a price signal to the customer, the 
highest tier being considered somewhat of a penalty. These categories, 
however, are implicitly based upon human activity (i.e., cooking, cleaning, 
laundry, gardening, etc.).  Thus, applying a tiered rate structure to user classes 
with different usage patterns may result in inequities.

4. To evaluate the ‘fit’ of the existing rate structure, the existing tiers are shown 
superimposed over a histogram of Residential customers for the month of July 
2024 (summer peak).

5. The current Tier 1 upper limit is 1,000 CF/Month, which is equivalent to a 5-
person household using 50 gallons per day each, while the histogram indicates 
that 90% of residential customer use less than this in the highest use month.

6. The usage volume associated with 50% of bills is typically used as the Tier 1 
boundary.

7. Applying this type of rate structure to all customers can result in non-residential 
customers being ‘penalized’ based upon the volume of usage irrespective of 
usage patterns or conservation efforts.

1

3

4

5

2

6
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1

ALTERNATE RATE STRUCTURE DEVELOPMENT
2. REVENUE EVALUATION: RATE EVALUATION & DESIGN

Notes:  
1. User cost breakdown of residential user data from June 2023 shows that the base 

charge factors heavily into the low user bill amount and that none of the residential 
user types usage exceeded Tier 1.

2. As shown on the previous page, the existing tier structure and universal base charge 
make it difficult to tailor rates to the various customer classes, with the low usage 
residential user a particular concern.

3. The most common modification to a rate structure with a single base charge such as 
the existing rate structure would be to implement base charges that increase by meter 
size according to the AWWA’s meter equivalent ratios. This allows for development of 
base charges that take into account not only usage but potential usage, sometimes 
referred to as “Readiness to serve”. While this is both effective and equitable, it 
requires a reasonable distribution of meter sizes across the entire user base. However, 
the Districts customers are served almost entirely by 5/8” meters, rendering this 
option impractical.

4. Reducing the volume of the Tier 1 boundary increases the granularity of the structure 
and improves the ability to better control customer cost impacts, particularly for low 
users. However, as the Residential User Cost Analysis below shows, the base charge is 
the largest component of annual costs for low usage customers. 

2

3

5. In order to address the issues associated with applying one rate structure across all 
users, the alternative developed for evaluation is based upon applying a similar base 
fee / tiered usage rate structure but tailored for two classes of users: Residential and 
Non-Residential.
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2. REVENUE EVALUATION: RATE EVALUATION & DESIGN

Notes:  
1. The Alternate rate structure consists of modified tier volumes which are applied to both 

residential and non-residential user classes however the rate factors and base charges were 
adjusted separately for each. 

2. Base fees set separately to avoid undue impact on low usage residential customers

3. Rate factor for residential modified based upon revised tier volumes, non-residential rate factors 
set to 1.00 to prevent inequities caused by applying one tiered rate structure to all customer 
classes.

4. The starting point for pricing was based upon developing the same amount billed in FY24 under 
the existing rates. 

5. Fire suppression charges were developed by assuming the existing charge would be maintained 
for 6 inch and smaller connections, then applying the meter equivalent ratios (P. 13) which relate 
to the potential usage / readiness to serve concept to determine the charges for 8- and 10-inch 
connections. 
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ALTERNATE RATE STRUCTURE DEVELOPMENT
RATES: ALT B - MODIFIED BASE AND TIERS



2. REVENUE EVALUATION: USAGE ANALYSIS
PROJECTING FUTURE USAGE 1

Notes
1. Increasing water usage / number of customers provides a larger user base over which to spread costs. However, 

projecting future demands is difficult in general, especially for water districts as they are not as well integrated 
into the host communities.

2. The Intermunicipal Agreement (IMA) with the City of Worcester requires that the District impose the same usage 
restrictions as the City, as of 2016 the District imposed a total outdoor water use ban. As a result, overall water 
use decreased and the summer to winter ratio (a good indicator of irrigation) decreased as well. Worcester is 
currently in a Stage 3 Drought restriction.

3. Total water use has been well below the 270,000 gallon per day (98.55 MG / year) limit imposed by the IMA, 
indicating opportunity for growth.

4. The Districts boundaries are described by metes and bounds in Chapter 105 of the Acts of 1996, what is unusual 
about the existing service area is the fact that it is not contiguous. However, Section 15 of Chapter 105 lays out a 
straightforward means of adding abutting properties to the district by means of a vote at a District meeting.

5. The primary challenge of small water systems is economy of scale, increasing the customer base and billed usage 
are both valuable means to manage user cost impacts.

6. Projected usage for FY26 held at the FY25 annual volume of 55.77 MG.

3

2
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3. Proforma Development: Revenue & Free Cash Projection Methodologies 
Notes:  

1. Direct revenue sources. User charges for FY2025 on are calculated from usage/ customer 
counts, no collection factor or liens & penalties applied.

2. Rate Increase: Uniform percentage increase applied to each component of the rate 
structure for a given year to meet revenue needs and free cash target.

3. Net Revenue= Total Water Revenue – Budgeted operating expenses. 

4. Retained Earnings (Free Cash)

A. Begin Year: FY24 value taken from MADOR, FY25 Revised value from Auditor.

B. Transfer In - Net Revenue: Positive Net revenues are assumed to close out to free 
cash in the same year see E. for negative net revenues. 

C. Transfer In – Turnbacks (Op_Ex): Total current year unexpended operating budget
D. Transfer In – Capital: Annual budget item
E. Transfer In – Reserves: Annual budget item
F. Transfer In – Other: FY26 value represents reimbursement for LSL inventory
G. Transfer In – Turnbacks (Cap_Ex): Total current year unexpended capital budget
H. Transfer Out – Capital Exp.: Approved non-debt capital improvements
I. Transfer Out – Budget Offset.: FY25 value from budget, FY26 on equal negative net 

revenues which represent use of free cash to stabilize rates.
J. Transfer Out – Emergency:  Transmission Line
K. Transfer Out – Stabilization: Account established for Grindstone to pay for media, 

etc. See below for projected balances.
L. Transfer Out – OPEB: Annual contribution to OPEB reserve
M. End Year – Free Cash end year balance. Rate increases are based on meeting the 

Districts current target value of $500,000 which represents ~35% of the FY26 
budget, setting the target value based upon a percentage of revenue is a 
recommended best practice that will allow the free cash reserve to keep pace with 
inflation. 

5. Debt Service Coverage Ratio. The DSCR is an indicator that indicates that the District has 
sufficient resources to pay its debt obligations. DSCR equals Net Revenue divided by total 
debt service, the goal is 1.0 or more, for years with a DSCR <1 the value below under Free 
Cash needed for DSCR represents the amount of free cash that would have to be 
transferred out to meet the target value. DSCR is shown for informational purposes and 
should be revised based upon discussion with banks or other funding agencies.

6. Stabilization Account: Account established in FY2025 for medial replacement and other 
expenses at Grindstone WTP. Media replacement cost annualized based upon 18 mo. 
replacement cycle, escalated annually at 8.5%.

1

3
4

6

2
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3. Proforma: Alternative A – Existing Rate Structure
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3. Proforma: Alternative B – Modified Rate Structure
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5.3%



3. Proforma: Alternative C – Modified Rate Structure
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3. Proforma Development: Projected Rates

1/16/2025 PAGE 22



3. Proforma Development: Projected Rates
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Notes:  
1. Starting point for Alt B & Alt C is FY24 usage and were designed to achieve the same user 

charge revenue. Rates for FY25 are same as FY24.



3. Proforma Evaluation: Customer Impacts
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Low usage – 50 GPD
20% use same or less

Typ. usage – 100 GPD
~50% use same or less

High usage – 200 GPD
~ 90% use same or less

Notes:  
1. Annual Costs are based upon FY25 rates (same as FY24 rates) which was used as a 

starting point for alternative rate design.

2. Usage based upon the month of June 2024 (peak usage)

3. Cursory review of high usage accounts show combination of single-family homes 
with irrigation and pools and multi-unit residential



3. Proforma Evaluation: Customer Impacts
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Notes:  
1. Usages based upon total metered usage for FY24

2. The Meadows usage is ~15 X BP Leicester’s usage which supports the 
application of a flat usage charge versus tiered.



3. Proforma Evaluation: Customer Impacts
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Notes:  
1. Usages based upon total metered usage for month of June 2024

2. Least cost based upon selecting which alternative is the least cost for each 
bill in the month. Averages based upon ALL customers bill for each 
alternative.

1
2
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