TECHNICAL MEMORANDUM Tighe&Bond

Ware Water System
Water Rate Evaluation

To: Stuart Beckley, Town Administrator, Town of Ware
Gibby St. George-Sorel, DPW Director, Town of Ware
Andy Lalashius, Water Supervisor, Town of Ware

FROM: Michael J. Schrader, PE, Principal Engineer, Tighe & Bond
CoryY: Jeff Faulkner PE, Senior Project Manager, Tighe & Bond
DATE: February 2, 2021

1 Background

The Town of Ware owns and operates a public water system to provide drinking water to its
residents and businesses. The water system is managed as an enterprise fund, which is an
accounting (best) practice defined In Massachusetts General Law (MGL) c. 44, § 53F),
Enterprise funds provide financial separation between a utility and the municipality’s General
Fund by segregating the costs and revenue associated with the utility from the rest of the

Town's budget. The utility related costs are then recovered from the utility’s customers in the
form of water and/or sewer bills.

The Ware water system provide services fo about 2,350 user accounts and like most towns,
Ware's customer base is predominately residential {92% by count, 65% by usage), this
represents about 70% of the residential parcels in Town.

Ware's existing water rate structure consists of a base charge and a uniform usage charge,
both are applied equally to all customers and all usage values. In terms of peer comparisons,
the 2000 Tighe & Bond water rate survey of Massachusetts water suppliers showed that
responding water systems were split about 50/50 between tiered and uniform water rates, by
2017 however, the ratio shifted to roughly 70/30 tiered versus uniform rate. Ware issues
water bills on a quarterly basis which was 2017’s the most common billing frequency (58%)
and is appropriate for the size of the Ware water system.

2 Water Usage Evaluation

Seventy percent (70%) of Ware's user charge revenue is related directly to usage while
approximately 30% is related to the base charge. Future revenue Is estimated based upon
projected usage, so it is important to evaluate water use trends. Source data used consists

of account level water usage data (customers meters billing data) for calendar years 2016
through 2020 and ASR? data.

Figure 1 shows the historic and projected water use. The historic data was adjusted as follows:

Customer data - The water usage data showed that the total usage in Fiscal Year {(FY) 19 was
twice that of FY18. Closer examination of the customer level water usage data showed that

there were three customers with usages that were many orders of magnitude higher than
expected. Table 1 shows this data.

1 Annual Statistical Report (ASR) is a collection of data submitted by every to the
Massachusetts Department of Environmental Protection annually.
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Table 1

FY19 Water Account Data Anomalies
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The Town bills sewer usage based upon water usage, therefore the sewer usage values shown
in Table 1 represents the unadjusted water use value, the values in the water use column
were adjusted by comparing previous water usage for the same billing period.

ASR data was adjusted to Fiscal Year totals by summing monthly usage data which was then
adjusted by the amount of Unaccounted for Water (UAW). Note that the 2019 UAW was 21.9%

which was nearly twice the average for the previous five years. This may reflect the usage
data anomalies described above.

Figure 2
Historic and Projected Water Usage
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In reviewing customer water usage data, there appears to be a disparity between the two
data sources in FY17, beyond that however there Is strong correlation supporting a decline in
water use. The data supports 2 2.25% annual water usage decrease, however in discussing
this with the Town an average decline of 1.0% was used to project water use starting in FY20.
This is reflected in the orange line shown in Figure 1 from FY20 to FY30. A potential contributor
to the decline in usage may be the due to the impacts of customers getting brown water due
to the iron and manganese present in the Town’s source water.

The summer to winter ratio? is a measure of seasonal increase in water usage. The summer/
winter ratio Is influenced by several factors, generally weather is the biggest influencer,
however for landlocked communities, this increase is typically due to outdoor irrigation and
other discretionary summer water usage. The Town of Ware has an average summer to winter
ratio of 1.2, representing a 20% Increase in usage during the summer compared to winter
months. A summer to winter ratio of 1.2 is similar to other landlocked communities without
large seasonal population changes and is considered reasonable.

2 The Massachusetts Department of Environmental Protection (MassDEP) defines summer as
May - September and winter as November to March.

-2-



TECHNICAL MEMORANDUM Tighe&Bond

2.1 Water Withdrawal Limits

The Water Management Act (MGL ¢. 21G) adopted in 1986 regulates the amount of water
that may be withdrawn from either surface or groundwater sources. Authorized usage Is
defined as registered, permitted, or both. Prior to January 1988, systems could establish or
“register” their usage based upon their average water use from 1981-1985. Ware has 6
registered drinking water wells from which the Town can withdraw water. The total amount:
of water that may be withdrawn is defined by the Town’'s Water Management Act Permit

combined with the volume that was registered at the time the Water Management Act was
enacted.

Figure 2 shows Ware's actual annual daily average water withdrawal versus authorized annual
daily average water withdrawal from 2009 to 2019.

Figure 2
Actual Withdrawal versus Authorized Withdrawals [million gallons per day(mad)]
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Figure 2 illustrates that the Town's actual water withdrawal has been hovering at less than
half of their total water withdrawal capacity since 2012,

Ware's reported residential water use was 40 gallons per person per day in 2019 and averaged
45 over the last ten years which is significantly lower than the MassDEP's target maximum of
65 gallons per person per day. Based upon this, the low seasonal increase and the abundant

water supply, there is not a compelling case for increasing water conservation beyond
normal prudence.
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3 Water Enterprise Fund Expenses

Expenses for a water system consist of operating expenses, debt service, and capital
improvements plan costs.

3.1 Operating Expenses

While operating costs can be broken down into fixed (irrespective of water production) or
variable (dependent on water volume produced), around 80% of a typical water utility’s costs

are in fact fixed costs. Table 2 shows a portion of Ware's water rate model dashboard
containing the operating expenses,

Table 2
Ware Water Enterprise Operating Expenses
Budiget Budget Projected Projected Projected Projected
Operating Expenses
Salaries & Wages $280,981 $310,653 $321,626 §332,779 $344,427 $356,481
Suppllas $166,200 $180,300 $186,611 $193,142 $195,902 $206,838
Other Expensas $244,000 $225,042 $232,918 $391,070 $404,758 $418,924
Indirect Expanses $102,934 $132,157 $136,782 $141,570 $146,525 $151,653
Subtotal $804,115 $848,152 $877.837 $1,058,561  $1,005641  $1,133,857
Delta Previous §701,181 5 8% 3 55 20 B% I 5% 3 5%
Capital Expenses
Capital Outlay $0 $22,000 $22,000 $22,000
Existing Debt Service $0 $113,726 $115,331 $112,059 $108,987 $105,808
New Debt Service $0 $0 $0 $542,784 $796,476 $921,784
Subtotal $0 $113,726 $115,331 $676,843 $927,462  $1,049,592
Delta Previous 1 4% 486 9% 37.0% 132%
TOTAL EXPENSES $804,115 $961,878 $993,168 $1.735,404 $2,023,073 52,183,549
Dela Previous 3 4% 19 6% I3 747% 16 6% 79%

FY22 is the first projected year and is based upon the FY21 operating budget and escalated
annually by 3.5% to account for future cost increases. The indirect line item represents fringe
benefits for employees while other expenses include licenses and purchase of services.

3.2 Capital Improvement Plan (CIP)

The need for capital improvements is by far the single biggest driver behind water rate
increases and Ware is no exception. The Capital Improvement Module of the water rate model
inciudes $26,000,000 worth of capital improvement projects that were either taken from the
2016 Water Master Plan prepared by Wright-Pierce or information from the Town.



TECHNICAL MEMORANDUM Tlghe&Bond
Table 3
Ware Water Capital Improvement Plan

Capita!l Improvement Planner

] s Funding} Interest | Estimated { Escalated |
1D System Description R I Rate Cost !: | Cost |
1 Trealment  Water Fitration Plant usDa 1.750% $13278000 2023 $13,280,000 2023 40
2 Source Dismal Swamp Wel Generator + Well #4 4.5% $500000 2018 $ 820000 2023 10
3  Distribution Hydrant Replacement {5 per year} - $175000 2018 $ 220,000 2023 i0
4  Slorags Anderson Road Water Tank Rehablitation 4.5% $1,400000 2020 $ 1580000 2024 20
5 Slorage Church St WST Water Tank Rehabiitation 4.5% §1.400000 2020 § 1,830,000 2025 20
8  Distribution Water Maln Replacement #1-12° D (~3,B00LF) | 4.5% $1,520000 2020 § 1.,720000 2024 20
7 Dishibution Watler Main Replacement #2-8° DI (~5,880LF) i 45% $2.000000 2020 $ 2,380,000 2028 20
8  Distribution Water Main Replacement #3-8 DI {-5,880LF} 4.5% $2100,000 2020 § 2,870,000 2028 20
]
Total $22,371,000 $ 24,110,000

The cost of the new fiitration plant of about $13,300,000 shown above includes engineering
cost and contingency and represents about half of the total CIP costs. The filtration plant is
assumed to be funded using a United States Department of Agriculture (USDA) rural
development loan with a reduced interest rates of 1.75% and a 40-year loan payback term.
The estimated annual debt service for the water filtration plant is $465,000.

The remainder of the projects within the CIP, with the exception of the hydrant replacements,
are assumed to be funded through municipal bonds or other debt instruments with an
assumed interest rate of 4.5%. These projects were assumed to be debt funded because the
individual project costs are the same order of magnitude as the total projected budgets which
would require rate increases to be double or more to cover the cost. Additional funding options
could be explored by the Town if desired.

4 Water Enterprise Fund Revenue

Revenue for a water enterprise comes primarily from user rates with non-rate revenue coming
from liens and penalties due to non-payment of water bills, interest on investments, and

miscellaneous fees and charges. About 90% of Ware's water revenue is from user rates and
base charges.

4.1 Rate Evaluation

Ware's current water rates consist of a base fee and a usage fee which are billed quarterly.
Based upon the results of the usage evaluation and discussion with the Town, the alternatives
selected for evaluation were based upon a varying degree of cost share of the anticipated
water filtration plant annual debt service ($465,000) from the general fund rather than
different water rate structures. The proforma for each alternative is shown below. In each
scenario, rates are adjusted to maintain a fund balance of at least 20% of operating costs
and to favor multiyear increases over one sudden rate increase.

Due to proactive rate increases in the past few years, the water enterprise has a robust fund

balance, therefore all scenarios reflect a combination of balanced rate increases and reserve
spend down.



TECHNICAL MEMORANDUM Tighe&Bond

The Alternatives reviewed were:

Alternative A - Water Filtration Plant 100% Funded by Water Rates with no General
Fund Contribution

Alternative B — Water Filtration Plant 75% Funded by Water Rates and 25% Funded
by General Fund Contribution

Alternative C - Water Flltration Plant 50% Funded by Water Rates and 50% Funded
by General Fund Contribution

4.1.1 Alternative A - Water Filtration Plant 100% Funded by Water Rates

with no General Fund Contribution

Table 4
Water Rate Model Alterative A - 5 Years of Projected Revenue

FY21 FY23 FY24 FY25

Revenue Rute Increase 10% 10%
Rale Revenue $ 1,052,917 $1,200,123 $1 254 347 $1, 357 201 $1,483,918 $1,622,538

Men Rate Ravenue $ 102355 § 152941 § 168815 $ 175740 $ 185753 $ 199418
Total Reveoue [T 101,155,272 51,353,064 51,433,162 $1,632,941

151,669,671 $1.821.955]

Delta previous {Rate Revenye) 14 0% 54% 7.3% 0 3% Q3%

Net Revenue 5 351157 § 301186 S 430094 | $ % (353402} $ (361593
Fund Balance $1,335,780| $1,726,966] 52,166,960) $1,964,497| $1,.611,095 $1,248,502
{28 % OpEx) 166% 204% 247% 186% 147%] 110%|

Figure 3

Water Rate Model Alterative A Proforma

Alt. A - 100% Rate Funded

Cash Flow ($ Million)
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4.1.2 Alternative B — Water Filtration Plant 75% Funded by Water Rates and
25% Funded by General Fund Contribution
Table 5

Water Rate Model Alterative B — 5 Years of Projected Revenue

MBI 2 | v | P | Py
6% 6%

Revenue - Alt. B |

6% 8%

Rate Revenue $ 1,052,917 $1,200,123 $1,264,347 $1,332,068 $1,403,476 §$ 1,506,680
Non Rate Revenue $ 102,355 $ 152,941 $ 168,815 $ 175740 $ 183,043 § 190,743
GF Contribution $ 116,707 § 116,907 $§ 116,107
Total Revente | 1 1511155.2721751,353,064 51,433,162 $1,823.915 $1,702,627 $1,813,531"
delta previous $ 147206 § 64225 $ 67720 § 71409 § 103204
| Grant or GF Subsidy = 25% |

Het Revenue (Revenve-Expensel § 351157 |$ 391186 [ S 430 +$b;{.1.!m- |LLI332.45§]|;53} §79,0181|
Retained Eamings Balance $1,335,780] $1,726,966] $2,166,960| $2,055471| $1.735,025| $1,365,007
{63 % OpEx) 166% 204% 247% 194% 158% 120%
Figure 4

Water Rate Model Alterative B Proforma

Alt, B - 25 9% General Fund Contribution
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4.1.3 Alternative C - Water Filtration Plant 50% Funded by Water Rates and
50% Funded by General Fund Contribution
Table 6

Water Rate Model Alterative C - 5 Years of Projected Revenue

6% 6%

Revenue -AltC | . 6% 6 %
Total Rate Revenue $ 1,062,917 $1,200,123 $1,264,347 $1,332,068 $1,403,476¢ §$ 1,492,730
Hon-Rais Revenue $ 102355 $ 168815 § 175740 $ 183043 § 190,743 § 200,368
GF Conlribytion $ 232215 $ 232215 $§ 232215
TJotal Revesnue $ 1,155,272 $1,368,937 $1,440,088 $1,747,325  $1,826,4341 8 1.925.312
delta previours § 147206 § 64225 § 67720 § 71,409 § 89,253
| Grantor GF Subskly = 50%
Ket Revenue (Revenue-Expense}{r § 351157 & AO7T.060 $ 446970 $ 11921 |5 (196 639) $ (258
Retained Eamings Balance E $1,935,780| $1,742.840 $21 89,760 $2,201,681| $2,005.042| $1,746.805
Retained Eermings as Percent of Of 166%| 265% 249% 208% 183% 154%
Figure 5

Water Rate Model Alterative C Proforma

Alt. C - 50 % General Fund Caontribution
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Note that under this scenario, additional rate increases will be required beyond FY30,
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4.1.4 Water Rates

The projected water rates under each scenario are shown below. The “Existing Rate - Do

Nothing” scenario is shown only to provide the historic rate increases and is not a viable
alternative.

Table 7
Proposed Rate Increases

'Existing/Rates - Do Nothing

Rale Increase Baze Charge 4% 6%
Consumption 12% 10%
Description 0 | yhe EY20 :
Base Charge Querlary Fes 53400 © 33600 $38.00 53600 $3500 $3a.00 $38.00 $38.00 $36.00 $3600 $36.00

Coraumplon Usage $520 " $575 8575 $5.75 $5.75 $5.75 3575 3575 $575 $576 $675

Base Cherge Querterly Foa $34.00 $38.00 $3018 s 34533 54087 §54.85 360.34 567.68 $7366 $75.97

Consumption Usage $520 | SET5 | $810 | §A58  S7.24  §798  §ATA  Saes | SI079 | SU7T S22
VAt B - 25/% General Fund Contribution *
Rate Increase
Basa Charge Quartarly Fes 53400 5300 3318 $4045 34288 $48.31 5’0 $58 3 £82.75 $7029 $73.80
* Consumgiion Usege $520  $575  Sa10  $846  $985 | §740 $B14  $885  §1002  $1123 S1179

PAItIC =50 %, General Fund Contribution =
IS Do WO | I 1 e i | MF Y20

T% % 1% 8% 7% 6%
EEFRNEEE NN

Basa Charge Qusrtarly Fes $3400 $300 $38.18 $40.45 $4zed $45.88 $40.09 $52.53 $58.73 6070 $84.34
* Consumption Usaga $5.20 3675 se1n 848 $685 $7.33 $7.64 583 S808 LE ] $1028

5 Cost Impacts & Affordability

When evaluating water rates, the total annual cost for residential users Is typically the most
important metric for stakeholders. Calculating the cost to a residential user also provides a
convenient means to compare different rate alternatives.

5.1 Annual Water Customer and Taxpayer Costs

The costs shown below are based upon a 4-person household using 50 gallons per person per
day, which is the usage recommended for evaluating the financial burden. For context, the
US Census Bureau reported Ware's average family size to be 2.2 persons per household and
65 gallons per gallon per person per day Is the MassDEP’s target water conservation goal.
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Table 8
Typical Residential Cost

e i

T IS T T b ENDS L ET A —

100% Rate Funded $ 480 § 531 § 581 $ 616 § €65 § 732 $ BOS $1,081 § 1,188 § 1,224

$ B85 § 974
Increase $ 52 8 5 5 35 8% 49§ 67 & 73 5 80 8§ 89 $ 1417 § 9% % 36
26% GF Contribution $ 480 § B3 § B6B1 § 616 § 6563 5 602 § 747 § 822 § 904 51,003 5 1,134 § 1,15
Tax Impact o $ 32 § 32 % 32 8% 328 32 8 328 328 N»
Total $ 480 $ 631 $ 681 $ 816 § 6B5 § 724 § 779 $ 854 S 036 51,045 § 1,168 § 1,223
Increase § 52 8 50 & 35 % 69 8 33 $ 55 8 758 82 $ 109 &8 12 5 57
50% GF Contribution $ 430 § 531 § 589 § 618 § 653 § €02 $ 740 § 792 § B48 § 916 S 980 $ 1,038
Tax impact $ 65 % 65 § 65 $ 65 § 65 § 65 % 65 % 65
$ 480 $ 531 $ 581 $ 616 $ 718 § 757 $ 805 S 857 S 913 $ 987 $ 1045 $ 1,103
Incranas $ 62 § 50 % 35 % 37 % 39 $ 4% & 52 % 65 $ 683 % 64 § E5

For Alternatives B and C the estimated increase in real estate tax is included. The calculation
for Alternative C, the 50% General Fund contribution, Is shown below.

FY20 FY21 Fyz22 EY2) FY25

Total Levy [5715501,517 816,070,323 (8 16,678,667 (§17,300,3501 |3 17,645,208 |5/18,814,009|
Genera! Fund Contribution{GFC) $ 250000 [$§ 250000 'S 250000 $ 250000 $ 250,000 § 250,000
GFC contribution as % of levy 1.81% 1,55% 1.50% 1.45% 1.30% 1.34%

Mill Rate {$/10008) 52063 s2140 || s270 £23.02 §23.88 $24.77
Increase to Mifl Rate due to GFC $033 $0.33 $0.33 $0.33 §0.23 $0.33

Mill Rate with GFC $20.96 $21.73 §22.53 $21.38 $24.22 §25.11

Average single famiy home valuation $ 191233 5§ 191520' S 101808 § 192007 § 152385 § 192674

Estimatad single family tax bil s 3845 $ 4008 § 4258 § 4423 § 4595 § 4773

Estimated increase in Single Family TaxBil $  (B36) S 6372 § 8382 § 6391 § 6401 § @11:1,"

1. Total levy includes residential, Commercial and industrial and is escalaled by 3.36% annually.
(Based upon last ten years of Ware levy {otals)

2. 50% of estimated filtration plant debt service = $232,214
3. Funding 50% of filiration plant debt service would result in a $0.33 increase in the mill rate

4. This resulls in an increase of about $65 per year on the annual property tax for an average
sinale-familv home

5.2 Affordability

Affordabllity is highly subjective; therefore, Indicators are used for evaluating cost impacts.
An April 2019 report entitled “Developing a New Framework for Household Affordability and
Financial Capability Assessment in the Water Sector” commissioned by the American Water
Works Association, the National Association of Clean Water Agencies and the Water
Environment Federation recommended a new indicator, the Household Burden Indicator

(HBI). The degree of financial burden is based upon two elements, the Prevalence of Poverty
Indicator (PPI) and the above noted HEBI.

The PPI is defined as the percentage of households with incomes at or below 200% of the

Federal Poverty Level. For Ware, this value is 35.3% based on 2018 data from the United
States Census Bureau.

The HBI is determined by dividing the annual cost of both water and sewer bills by the Lowest
Quintile Income (LQI), which was $17,621 according to the 2018 American Community
Survey. The HBIs for the analysis period are shown below; note that the income value Is

-10-



TECHNICAL MEMORANDUM Tlghe&Bond

escalated at 1% per year. Sewer costs were calculated using the same usage and assuming
a 3% annual increase Iin rates.

Table 9
General Fund Contribution and Household Burden

Howsebhnld Burden - LOI Eacalated s 1% per year
' o .

7T —rr=— ——r —r— ~ et Bl S L _

= _SSala BTATEY i) S LN FLYLRE PP Y 2T S FY T Fridd T BRI Y A FIAE it P YT =0 s AF: e At R
100% Rats Funded £4% l.s‘% 8.8% 6.8% 14% T75% T9% 8.3% B.2% ;.S% 10.0% 10.2%
25% GF Contribution 5.8% BA% §.6% 8% 1.2% TA% TT%R B.1% 5.8% 8.2% 8.0% 10.1%
50% GF Contribution 5.5% B8.3% 6.6% 8.8% 70% T3% T8% T4% 8.2% 2.8% B.9% 9.2%

To determine the financial burden the PPI and HBI are entered into the rubric shown below.
Figure 6

PPI and HBI matrix

S B R Percent of Households
HBI Wat Ir
Costs asa |l ... below200%of EPL

percent of 1
\income at LQ| ' >=35% 20% to 35%

7% to 10%

Moderate -
High Burden

Moderate -
High Burden | Low Burden

< 7% Low Burdenu
[ 5 __-_'ti

High Burden | Low Burden

Ware is at the upper limit of the PPI rubric at 35.3%, under the 100% rate funded scenario
the financial burden starts at a moderate to high burden and shifts to high in FY23 and very
high in FY30. For the 50% cost share alternative the burden also starts at moderate to high,
becoming high in FY23 where it remains throughout the study period.

6 Conclusions and Recommendations

The consideration for a debt service share is based upon the argument that the water system
serves most if not all of the non-residential properties in the Town which help lower the
residential tax rate. Under the cost share scenarios, the cost to a typical residential household
not connected to the water system would consist only of the additional real estate tax of $32
or $65 annually. The Town must decide which scenario best suits its needs.

The water rates from FY21 to FY30 increase by a factor of 2.1x under Alternative A, 2.0x
under Alternative B and 1.8x under Alternative C because the debt service for the new
filtration plant represents 63% of the total increase in expenses for FY23 but less than 30%
in FY30 as the debt from the remaining CIP projects comes on line.

Ware should continue to update the model and revisit rates annually.
Attachments:

A - Water Rate Evaluation Presentation Slides
B - Water Rate Model Hard Copy

J:\WA\W2133 Ware NPDES Permit\013 Ware - Water Treatment OPM\Water Rate Study\Deslgn\Ware Rate Evaluation.docx
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