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Executive Summary - Water 

In May 2015, the City of Whitefish (City) retained AE2S to complete a Water and Wastewater 

Financial Plan and Rate Structure Study (Study).  The completion of a comprehensive rate study 

is typically recommended every three (3) to five (5) years unless triggered by a major change to 

Utility operations or if significant capital improvements are planned.  In line with these 

recommendations, the City initiated this Study for the following reasons:  

 Greater than 10 years have passed since a comprehensive review of the water rates was 

completed and greater than 5 years have passed since wastewater rates were last 

comprehensively evaluated.    The wastewater rates were last reviewed in 2009.   

 The City desired a review of the equitability associated with current rates charged to 

different water service and wastewater service zones. 

 The City is in the process of planning for a new wastewater treatment plant, which is 

expected to be commissioned in 2021.  Based on preliminary engineering estimates for 

the facility, new debt associated with this facility is anticipated to be in the range of $15 

million to $20 million.   

The City of Whitefish provides water service to approximately 3,250 residential customers and 

320 commercial customers within City limits, as well as 68 residential and seven (7) commercial 

customers located outside of City limits.  Current policy requires that new users located outside 

of City limits are not eligible for connection unless annexation occurs. As the City has grown, 

significant growth has occurred in portions of the City that require significant pumping to 

provide adequate water pressure.  As a result, the City’s Water rate schedule distinguishes 

between three different service areas: 

 Main pressure zone (referred to herein as “Baseline”); 

 High service pressure zones (referred to as “Pressure Zone” or “PZ”); and 

 Outside City limits (referred to as “Outside”). 

The Water rate schedule includes a monthly fixed component that is scaled based on meter size 

and volumetric component that is charged per 1,000 gallons of metered water use.  In addition to 

the water meters associated with each account, the City also makes irrigation meters available.  

The irrigation meters measure outdoor water use only, and are charged a fixed meter charge 

based on size for five months out of the year, as well as a volumetric rate per 1,000 gallons of 

metered usage year-round.  The City currently serves approximately 530 irrigation meters. 

Table ES.1 summarizes the current Water rate structure.  The full rate schedule includes 

individual fixed rates by meter size, while Table ES.1 summarizes the range. In 2006, the City 

adopted a policy whereby the Water rates can be increased annually, if necessary, by the US 
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Department of Labor's Water, Sewer and Trash Collection Services Consumer Price Index for 

All Urban Consumers. For Fiscal Year 2016 (FY16), the Water rates were increased by 1.3 

percent.   

User Class 

2016 Monthly 

Base Rate 

(Range - based on 

Meter Size) 

2016 Rate 

$/thousand 

gallons 

Non-Irrigation Usage   

Baseline $24.85 - $521.83 $3.92 

Pressure Zone $28.39 - $61.53  $4.98 

Outside  $31.95 - $307.65 $5.76 

Irrigation   

Baseline $10.66 – $221.27 $2.48 

Pressure Zone $14.20 – $65.08 $3.56 

Outside $20.12 – $33.13 $4.38 

Table ES.1: 2016 Water Rate Structure 

The City of Whitefish adopted a policy in 2006 that provides a 75 percent discount on the base 

(fixed) portion of the water bill to low income customers that receive assistance from the 

Montana Department of Public Health and Human Services, and also to Senior Citizens age 65 

and over. 

Cost of Service Analysis 

To evaluate the equitability of the existing rate structure, a Cost of Service Analysis (COSA) was 

completed to measure the cost attributable to each user class against the amount of revenue 

provided by each user class.  The COSA comparison is made based on cost and revenue 

percentages calculated for a representative Test Year.  For the purpose of this analysis, FY16 

budget and capital expenditures were used as the basis for the Test Year.  To develop Test Year 

projected revenue requirements, the number of accounts and metered water sales for calendar 

year 2014 were escalated to 2016.  The FY16 water rates were then applied to the account and 

flow figures to develop Test Year revenues.  Total Test Year 2016 revenue requirements are 

shown in Table ES.2.  The COSA results are shown in Table ES.3.  

 

Revenue Requirement Test Year 2016 

O&M-Related $1,632,180 

Capital-Related $1,586,296 

Total Revenue Requirements  $3,218,476 

Table ES.2: Summary of Test Year 2016 Water Revenue Requirements 
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User Class Test Year 2016 

 Cost Percentage Revenue Percentage % Difference 

Non-Irrigation    

Baseline 77.4% 82.4% 6.4% 

Pressure Zone 7.0% 6.2% -12.0% 

Outside City 2.6% 2.5% -3.9% 

Irrigation    

Baseline  9.8% 7.4% -24.4% 

Pressure Zone 3.1% 1.5% -52.0% 

Outside City 0.15% 0.11% -25.5% 

Total 100% 100%  
Table ES.3: Test Year 2016 Cost of Service Analysis Results 

The results shown in Table ES.3 demonstrate the difference between cost and revenue associated 

with the City’s user classes.  The COSA results were used to develop a recommended rate 

approach that would work to align COSA allocated costs and revenues generated from each user 

class through the 2017 to 2021 planning period. 

Given a typically recommended COSA target difference of ±10%, the detailed COSA results 

generally showed that the irrigation user classes are not generating revenue in line with the cost 

of service associated with irrigation water use. This result was not unexpected as information 

provided by City staff indicated that based on past Council policy, the irrigation rates have 

historically been set at a level less than the cost to provide the irrigation water in order to 

promote irrigation usage throughout the City. In addition, the results showed to a lesser degree 

that users in the high pressure zone areas are also not generating revenue adequate to cover the 

associated cost of providing service.   

Correction of potential cost of service disparities were addressed in the rate design and revenue 

adequacy portions of the study.  It should be noted that Montana Law specifies that rate increases 

applied to users outside of City limits cannot exceed those applied to similar users located within 

City limits. As a result, the City has limited ability to correct cost of service disparities associated 

with outside users without making similar inside City user base corrections. 

Findings and Recommendations  

The COSA results identified potential inequities within the existing rate structure.  In particular, 

based on the assumptions utilized in the analysis, users in the high pressure zone portions of the 

system are not providing revenue in alignment with the amount of cost associated with service to 

the high pressure zones.  This is in part due to irrigation usage in the pressure zone areas.  

Overall, the rates charged for irrigation usage area not adequate to recover the cost.  The 

irrigation rates are less than indoor water rates, and irrigation usage generally occurs during the 

periods of highest water use, thereby driving up the peak day capacity requirements of the 

overall system.    
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To address cost of service inequities, support the funding of target reserve levels, and achieve 

overall revenue adequacy for the Water Utility, rate adjustments for the period of 2017 through 

2021 were projected.  Using the Test Year 2016 as the basis, revenue requirements were indexed 

to reflect inflationary effects and water sales and accounts were adjusted to reflect average 

increase in the user base over the past five years. To be conservative, reductions to irrigation 

water use were also assumed to recognize the pricing elasticity of disproportionate increases to 

this user class.  Tables ES.4 and ES.5 summarize the projected monthly Base and volumetric 

rates, respectively.  Table ES.6 summarizes the projected revenue requirements, revenues, and 

overall revenue adequacy.  Figure ES.1 projects the future cash balances associated with the 

information presented in Tables ES.4 through ES.6. 
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Meter Size 2016 Rates 
2017 

Recommended  

2018 

Projected 

2019 

Projected 
2020 

Projected 
2021 

Projected 
Baseline System Users – Non-Irrigation 

5/8” $24.85 $25.10 $25.40 $25.70 $26.00 $26.30 

3/4” $36.68 $37.00 $37.40 $37.80 $38.20 $38.60 

1” $52.06 $52.60 $53.10 $53.60 $54.10 $54.60 

1.5”  $159.74 $159.80 $159.80 $159.80 $159.80 $159.80 

2” $263.88 $263.90 $263.90 $263.90 $263.90 $263.90 

3”  $315.93 $319.10 $322.30 $325.50 $328.80 $332.10 

4” $521.83 $527.00 $532.30 $537.60 $543.00 $548.40 

Pressure Zone System Users – Non-Irrigation  

5/8” $28.39 $29.80 $31.30 $32.20 $33.20 $34.20 

3/4” $42.60 $44.70 $46.90 $48.30 $49.70 $51.20 

1” $61.53 $64.60 $67.80 $69.80 $71.90 $74.10 

Outside System Users – Non-Irrigation 

5/8” $31.95 $32.30 $32.60 $32.90 $33.20 $33.50 

3/4” $46.15 $46.60 $47.10 $47.60 $48.10 $48.60 

1” $68.63 $69.30 $70.00 $70.70 $71.40 $72.10 

1.5”  $185.77 $185.80 $185.80 $185.80 $185.80 $185.80 

2” $307.65 $307.70 $307.70 $307.70 $307.70 $307.70 

Baseline System Users –Irrigation 

5/8” $10.66 $12.30 $12.50 $12.80 $13.10 $13.40 

3/4” $15.39 $16.00 $16.20 $16.70 $17.10 $17.40 

1” $26.03 $26.10 $26.10 $26.10 $26.10 $26.20 

1.5”  $65.08 $65.10 $65.10 $65.10 $65.10 $65.10 

2” $110.04 $110.10 $110.10 $110.10 $110.10 $110.10 

4” $221.27 $239.60 $243.40 $251.60 $256.20 $261.50 

Pressure Zone System Users –Irrigation 

5/8” $14.20 $17.80 $18.20 $18.60 $19.00 $19.40 

3/4” $21.29 $23.10 $23.60 $24.30 $24.70 $25.20 

1” $35.50 $35.50 $35.50 $36.60 $37.20 $37.90 

1.5”  $65.08 $65.10 $65.10 $65.10 $65.10 $66.10 

Outside System Users –Irrigation 

3/4” $20.12 $15.70 $16.00 $16.30 $16.60 $16.90 

1” $33.13 $33.20 $33.20 $33.20 $33.20 $33.20 
Table ES.4: Water Utility Monthly Base Rate Projections – Rate Adjustment Scenario 

 
 

 2016 Rates 
2017 

Recommended  

2018 

Projected 

2019 

Projected 
2020 

Projected 
2021 

Projected 
Non-Irrigation Water Use 

Baseline $3.92 $3.92 $3.92 $3.92 $3.92 $3.92 

PZ $4.98 $5.23 $5.49 $5.77 $6.06 $6.36 

Outside $5.76 $5.76 $5.76 $5.76 $5.76 $5.76 

Irrigation Water Use 

Baseline $2.48 $2.85 $3.03 $3.21 $3.34 $3.44 

PZ $3.56 $4.44 $5.33 $6.13 $7.05 $8.11 

Outside $4.38 $5.03 $5.33 $5.65 $5.88 $6.06 
Table ES.5: Water Utility Volumetric Rate Projections – Rate Adjustment Scenario 
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 2016 2017 2018 2019 2020 2021 

Projected Revenue Requirements 
O&M $1,758,616 $1,813,907 $1,871,016 $1,930,008 $1,990,947 $2,053,902 

Capital (Cash-Funded) $1,882,400 $1,571,000 $760,000 $108,500 $950,000 $1,222,000 

Capital (Debt-Funded) $442,700 $0 $2,105,000 $0 $0 $3,500,000 

Debt Service  $532,801 $532,801 $676,301 $642,882 $366,044 $82,481 

Haskill Basin Loan $0 $0 $0 $0 $0 $0 

Total Revenue 

Requirements  

$4,616,517 
 

$3,917,708 $5,412,317 $2,681,390 $3,306,991 $6,858,383 

Projected Income and Funds from Other Sources 
Loan Proceeds $442,700 $0 $2,105,000 $0 $0 $3,500,000 

Other Revenue $262,336 $225,000 $225,000 $225,000 $225,000 $225,000 

Net Revenue 

Requirements $3,911,481 $3,692,708 $3,082,317 $2,456,390 $3,081,991 $3,133,383 

Projected Revenue 

from Rates $2,926,950 $2,965,572 $3,002,492 $3,045,506 $3,096,079 $3,147,337 

Revenue 

Surplus/(Deficiency) 
($984,531) ($727,136) ($79,825) $589,116 $14,088 $13,953 

Table ES.6: Projected Water Utility Revenue Adequacy – Rate Adjustment Scenario 

 
Figure ES.1: Water Utility Cash Balance Projections – Rate Adjustment Scenario 
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Based on the COSA, rate design, and revenue adequacy analyses completed, the following 

recommendations are offered for the Water Utility: 

 Strive to correct cost of service inequities by reducing system demand and 

increasing the cost of water used solely for seasonal irrigation.  By implementing 

the recommended changes to the water rates, the City will be making an effort to 

rectify existing cost of service inequities between Non-Irrigation and Irrigation-

related water demand.   

 Link annual rate adjustments to Outside user rates to adjustments to Inside user 

rates.  It is recommended that City continue to adjust rates to Outside users consistent 

with those to Inside users.  Due to the relatively small number of Outside users, it is 

very difficult to correct any cost of service disparity.   

 Review Water Revenue Adequacy annually.  The City of Whitefish has undertaken 

this project to develop a financial tool to assist in managing the financial health of the 

Water Utility.  Although the projections herein contain proposed rate adjustments 

through 2021, a change in actual revenues or expenses from those projected could 

significantly impact the Utility.  As a result, it is strongly recommended that the City 

closely monitor revenues and expenses as compared to those projected in the rate 

model, making adjustments as necessary, and update the projected rate adjustments 

based on the desired objective of achieving consistent revenue adequacy and meeting 

cash reserve target balances.   

 Monitor near-term revenue stability.  As the City works to achieve responsible 

water use, recommended increases to the Irrigation user classes will most likely result 

in changes in Irrigation usage.  Some reduction in usage has been assumed in the 

analysis, but it will be important to make adjustments to the assumptions as actual 

usage information becomes available. Therefore, the City should closely monitor 

revenue stability associated with this change.   

 Establish Target Levels and Fund Operating Reserves.  In addition to Debt 

Service reserves required by bond covenants, it is recommended that the City strive to 

achieve and maintain the following reserve levels: 

o Operating Reserves: Target = 90 days of operating expenses 

o Capital Reserve: Target = 25 percent of average annual cash-funded capital 

expenditures 

o Rate Stabilization: Target = 15 percent of annual rate revenue.  

 Carefully Monitor Resort Tax Revenues.  Because the Haskill Basin loan is Water 

Utility backed debt currently being repaid through Resort Tax Revenues, it will be 
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important to closely monitor the availability of Resort Tax funds for debt repayment, 

and make adjustments, if necessary, to the projected rates to generate supplemental 

revenue for loan repayment. 

 Continue the policy of rate indexing as a minimum annual adjustment.  Although 

future rate adjustment projections contained herein are, for some user classes, less 

than average inflation, it is recommended that the City maintain its rate indexing 

policy, even though it is likely with an up-to-date financial model that in most years 

the City will be able to specifically dial in the necessary percentage.   

 Revise the existing Low Income/Senior Discount Policy.  It is recommended that 

the City revise its policy to require income-based qualification through the LIEAP to 

receive the discounted Utility rates.     

 Proactively communicate changes to the rate structure and increases to the 

periodic utility bills to the public.  It is recommended that once the City has 

approved Utility rates for 2017, it continue its proactive community outreach program 

to educate customers as to the new rates and rate impacts, and to promote the benefits 

of water conservation.  It is suggested that outreach efforts involve information on the 

City website, press releases, and mailings.  The information in Attachment A and that 

will be provided in a rate increases messaging worksheet (Rates 101) will be 

excellent resources in this effort. Table ES.7 presents the monthly change in dollar 

amount associated with rate projections.  The change is compared to the monthly 

charge for the amount of water listed in the second column.  The calculation has been 

completed for each year, with reference back to FY16 charges for service.  Therefore, 

the monthly increase in the last column represents the projected monthly increase in 

2021 as compared to the monthly charge in 2016.  Table ES.8 presents the same 

information in percentage format.  

It is important to remember that the cost of service is a one-time snapshot of cost causation 

associated with users of the utility. Setting rates for one to five years based on a cost of service 

analysis utilizing a Test Year costs and usage characteristics is a generally accepted practice.  

Corrections are then made periodically as COSA assumptions are updated. It is becoming more 

common to incorporate COSA into annual rate setting, which has been done for this project. This 

approach should help the City to adjust more quickly to changes in how the Utility is operated 

and how users are driving cost, thereby managing rate equitability on an on-going basis. 
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Table ES.7: Monthly Water Rate Increase Associated with Projected Rate Adjustments – Referenced to FY16 
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Table ES.8: Monthly Water Rate Percentage Increase Associated with Projected Rate Adjustments – 

Referenced to FY16  
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1.0 Introduction 

In May 2015, AE2S was retained by the City of Whitefish to complete a Water and Wastewater 

Rate Study.  Data from the 2014 Fiscal Year (FY14), which began July 1, 2013 and ended June 

30, 2014, was utilized to develop the Test Year for the study.  This Technical Memorandum 

summarizes the assumptions, analysis, results, and recommendations for the portion of the study 

related to the Water Utility.   

1.1 Project Objectives  

Primary objectives for completion of the Water Rate study included the following: 

 Review appropriateness of rate structure given assumptions related to customer usage 

characteristics and the manner in which the different user classes drive cost (cost 

causation);   

 Develop rate plan for 2017-2021; and  

 Obtain a customized rate model that can be used by the City for future rate-setting 

activities. 

1.2 Study Process and Deliverables  

To meet the City’s objectives, AE2S completed a study consisting of the following components: 

 Develop Test Year Revenue Adequacy Requirements  

 Evaluate Water Utility Rate Base 

 Complete Cost of Service Analysis (COSA) 

 Evaluate Rate Design Alternatives 

 Project Five-Year Revenue Adequacy based on Recommended Rate Design 

Throughout the study, the AE2S and City project team met via GoToMeeting or teleconference 

to discuss assumptions and intermediate results.  In addition, AE2S participated in two (2) City 

Council Workshops to: 1) educate policy makers on the purpose and steps involved in a rate 

study, as well as what to the do with the results, and 2) to present preliminary results and solicit 

policy-related direction prior to developing final results and recommendations. A final 

presentation of the results and recommendations will also be made by AE2S at a City Council 

meeting concurrent with the delivery of this final report.  

 

A primary objective of this study was to develop tools specifically tailored to the City of 

Whitefish that can be used annually by the City for rate planning and financial management of 

the utilities. The following deliverables for the Water Utility have been developed as part of this 

project: 

 Water Utility Cost of Service and Revenue Adequacy Spreadsheet Model; 

 Technical Memorandum for Water Rate Study (this memo); and  
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 Rates 101 Worksheet – to be used by City staff in explaining water rate analyses and 

water rate structure. 
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2.0 System Description, Customer Usage, and Rate Structure  

2.1 Overview of System  

The City of Whitefish uses two surface water source for its water supply – Haskill Creek 

(primary) and Whitefish Lake (supplementary). In recent years, contamination of the Haskill 

Creek source has been problematic.  As a result, in early 2016 the City purchased a conservation 

easement to help preserve the quality of this water source. The City’s water treatment plant 

(WTP) was constructed in 2000 and has a design capacity of 4.0 million gallons per day (MGD).  

Recent historical data shows that average and peak day operational values are 1.36 MGD and 

2.94 MGD, respectively. 

 

The Whitefish water system has five (5) pressure zones throughout the City, some of which 

require substantial pumping.  The pressure zone system utilizes three (3) water storage and four 

(4) booster station facilities.  The current capital improvement plan (CIP) calls for the 

construction of an additional water storage facility on the south end of town in 2018.  The current 

water storage facilities include: 

 1.0 MGD tank at the WTP site, used both for chlorine contact time (disinfection) and 

general system storage and pressure; 

 0.75 MGD Lower Grouse Mountain tank for general system storage and pressure; and  

 0.30 MGD Upper Grouse Mountain tank that serves users in the higher pressure zones.  

The City’s rate structure designates different rates for users located within the main pressure 

zone, pressure zones requiring significant pumping, and outside the City limits.  Throughout the 

study, the main pressure zone is referred to as the Baseline user class, the high pressure zones are 

referred to as PZ (pressure zone) user class, and outside City limits is referred to as Outside user 

class. 

 

The City’s transmission and distribution system consists of approximately 30 miles of 

transmission pipeline ranging in size from 10 to 30 inches in diameter, and greater than 55 miles 

of distribution pipelines four (4) to eight (8) inches in diameter. 

 

2.2 Customers and Usage  

The City of Whitefish provides water service to approximately 3,600 user accounts within City 

limits and 75 user accounts outside of the City.  In addition, the City provides service to 

approximately 530 irrigation accounts.  Based on a review of billed flow and account data from 

FY10 through FY14, FY14 accounts were increased by one (1) percent annually to estimated 

total accounts for Test Year 2016.  Similarly, FY14 flow data was grown by one-half percent 

annually to project flow for Test Year 2016. The City’s rate structure does not distinguish 
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between residential and commercial customers, and the City does not serve any large industrial 

users. The number of accounts (residential and commercial) by meter size and billed flow for the 

2014 is shown in Table 2.1. 

 

User Type/Meter Size 
Number of 

Accounts 

Billed Flow  

(gallons) 

Non-Irrigation Accounts  

Baseline 2,999 231,691,250 

Baseline – Low Income 300 13,627,160 

Pressure Zone 211 8,953,280 

Pressure Zone  – Low Income 54 2,590,830 

Outside 67 5,333,070 

Outside – Low Income 8 314,280 

Irrigation Accounts 

Baseline 429 65,875,070 

Pressure Zone 94 8,714,990 

Outside 4 614,420 

Total 4,166 337,714,350 

Table 2.1: 2014 Accounts and Billed Water Data 

Although the results of this study do not present separate rates for residential and commercial 

users, data for each user type was available and was evaluated separately in the analysis and 

combined in the final results. In recognition of slight variations in peaking factors between 

residential and commercial users, the portion of the study that involved evaluation of peak day 

factors and assignment of cost associated with such factors did account for residential and 

commercial usage separately. Based on a review of usage data from 2010 through 2014, the 

following peaking factors were noted: 

 Residential: 1.89 

 Commercial: 1.55 

 Irrigation: 1.95 

2.3 Existing Water Rate Structure  

The City’s rate structure contains two components: a fixed monthly charge based on meter size 

and a volumetric rate based on location. The City provides water service to residents and 

businesses within City limits, as well as to some users located outside City limits.  Current policy 

is such that the City does not provide water service to new users outside City limits unless the 

area becomes annexed.  The existing volumetric and monthly base rate structures are shown in 

Tables 2.2 and 2.3, respectively. 
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User Class 

2016 Rate 

$/thousand 

gallons 

Non-Irrigation Usage  

Baseline $3.92 

Pressure Zone $4.98 

Outside  $5.76 

Irrigation  

Baseline $2.48 

Pressure Zone $3.56 

Outside $4.38 

Table 2.2: 2016 Volumetric Water Rate Structure 

 
 

Meter Size 

Non-Irrigation Irrigation* 

Baseline 
Pressure 

Zone 
Outside Baseline 

Pressure 

Zone 
Outside 

5/8” $24.85 $28.39 $31.95 $10.66 $14.20  

3/4” $36.68 $42.60 $46.15 $15.39 $21.29 $20.40 

1” $52.06 $61.53 $68.63 $26.03 $35.50 $33.13 

1.5” $159.74  $185.77 $65.08 $65.08  

2” $263.88  $307.65 $110.04   

3” $315.93      

4" $521.83   $221.27   

* Irrigation base rates charged five (5) months out of the year 

Table 2.3: 2016 Monthly Water Base Rate Structure 

In 2006, the City adopted a policy regarding Low Income and Senior Citizen discounts on water, 

sewer, and solid waste bills. Qualification for the discounts was based on eligibility for low 

income assistance from the Montana Department of Public Health and Human Services or proof 

of age 65 or over.  Those eligible for the discount receive a 75 percent reduction in the monthly 

base rate for water, wastewater, and solid waste.  Table 2.4 presents the Low Income/Senior 

Citizen discounted base rates for 2016. 
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Meter Size 
Baseline – Low 

Income 

Pressure Zone – Low 

Income 

Outside – Low 

Income 

5/8” $6.21 $7.10 $7.99 

3/4” $9.17 $10.66 $11.53 

1” $13.02 $15.39 $17.16 

1.5” $39.94  $46.44 

2” $65.97  $76.91 

3” $78.98   

4" $130.46   

Table 2.4: 2016 Monthly Low Income/Senior Citizen Water Base Rate Structure  
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3.0 Test Year Revenue Requirements and Revenues 

Revenue requirements consist of expenses incurred for operation and maintenance (O&M) of the 

Water Utility, as well capital-related expenses such as debt service principal, capital outlays, and 

contributions to reserves. Because the City of Whitefish serves customers located outside of City 

limits, the utility method of determining revenue requirements was used.  Based on the FY16 

budget and the current CIP, Test Year revenue requirements were developed.  The Test Year 

revenue requirements were then projected annually through 2021 based on assumed escalation 

factors, cash-funded capital in the CIP, and future debt associated with the CIP.  

In addition to revenues, the COSA result also requires the development of Test Year revenues.  

These are presented in Section 3.4. 

3.1 Operation and Maintenance Costs 

For the purpose of developing water rates for FY17 through 2021, the O&M component of 

revenue requirements was based on the FY16 Water Budget.  In determining net O&M revenue 

requirements, consideration is also given to non-rate operating revenue, which is applied to 

offset the operating costs.  Table 3.1 summarizes total projected net O&M revenue requirements.  

3.2 Capital Costs 

Total capital-related revenue requirements were evaluated in terms of the cash-basis for the 

purpose of establishing the utility-basis capital requirements to be met with rate revenue. 

Completion of the Cost of Service Analysis (COSA) utilizing capital revenue requirements 

established on the utility basis is the recommended approach when a system provides service to 

users located outside of City limits, such as the case for the City of Whitefish. These steps are 

described below.  

3.2.1 Development of Cash-Basis Capital-Related Revenue Requirements 

The City provided information related to existing and anticipated debt service requirements, the 

five-year Capital Improvement Plan (CIP), and cash-funded capital outlays within the CIP. For 

the purpose of developing a representative Test Year, the annual average cash-funded CIP value 

was calculated. These values for the Test Year 2016 are shown in Table 3.2 
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Budget Line Item 2016 Budget 

Personnel Services $964,072 

Office Supplies/Materials $4,000 

Operating Supplies $28,975 

Chemicals $28,000 

Repair/Maintenance Supplies $170,784 

Postage & Freight $13,500 

Printing $2,500 

Publicity/Subscription $19,010 

Utility Services $14,950 

Electrical $65,050 

Professional Services $107,600 

Repair & Maintenance Services $39,800 

Travel & Training $10,600 

Other Purchased Services $32,500 

Contract Services $40,000 

Insurance $31,000 

Rent $8,961 

Special Assessments $7,555 

Water Utility ROW Fee $143,750 

Whitefish Lake Institute $6,667 

Administrative Expense $19,342 

Total O&M Revenue Requirements  $1,758,616 

Less Non-Rate Operating Revenue $126,436 

Net O&M Revenue Requirements $1,632,180 

Table 3.1: Summary of Net Water O&M Revenue Requirements – Test Year 2016 

 

 

Capital Revenue Requirement Test Year 2016 

Debt Service $579,096 

Rate-Funded Capital $1,007,200 

Total Capital Revenue Requirements $1,586,296 

Table 3.2: Summary of Test Year 2016 Water Capital-Related Cash-Basis Revenue Requirements 
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3.2.2 Development of Utility-Basis Capital-Related Revenue Requirements 

To fairly assign the cost of only those assets in service and utilized by outside City user classes, 

the Utility-basis methodology was used to determine the capital-related portion of the net 

revenue requirements to be recovered from rates.  The Utility-basis methodology calculates the 

capital-related component of revenue requirements based on depreciation of system assets in 

service and a return on capital investment made by the owners of the system.  To complete this 

calculation, the City provided a listing of all assets, annual depreciation, and undepreciated asset 

value.  Once capital-related revenue requirements have been established, methodology used 

throughout the industry and promoted by the American Water Works Association (AWWA) was 

followed to appropriately allocate the Utility-basis capital-related revenue requirements to all 

user classes.  For Test Year 2016, the depreciation and calculated return on rate base total are 

$394,435 and $1,191,861, respectively, and are shown in Table 3.3. 

Revenue Requirement Cash Basis Utility Basis 

Net O&M $1,632,180 $1,632,180 

Debt Service $579,096 -- 

Rate-Funded CIP $1,007,200 -- 

Depreciation -- $394,435 

Return on Rate Base -- $1,191,861 

Total Revenue Requirements  $3,218,476 $3,218,476 

Table 3.3: Summary of Test Year 2016 Cash- and Utility-Basis Total Water Revenue Requirements 

As shown in Table 3.3, the cash- and utility-basis capital-related revenue requirements are equal.  

This is because in practice, the Water Utility must generate enough rate revenue to meet its cash-

basis revenue requirements.  It is how the cash-and utility-basis capital revenue requirements are 

ultimately allocated to user classes that distinguishes between the two approaches.  Under the 

cash-basis, capital-related revenue requirements are ultimately assigned to user classes based on 

the specific application of the cost each year (treatment, transmission, etc.), while under the 

utility-basis, capital-related revenue requirements are assigned to specific user classes based on 

the value of the system from which the user classes benefit.   

3.3 Total Revenue Requirements 

Table 3.4 summarizes the total revenue requirements developed for the Test Year 2016. These 

form the basis for the Cost of Service Analysis (COSA) addressed in Section 4.0, and will be 

adjusted for anticipated future changes in the Revenue Adequacy Analysis in Section 6.0.  
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Revenue Requirement Test Year 2016 

O&M-Related $1,632,180 

Capital-Related $1,586,296 

Total Revenue Requirements  $3,218,476 

Table 3.4: Summary of Test Year 2016 Water Revenue Requirements 

3.4 Rate Revenues 

Table 3.5 summarizes the Test Year 2016 rate revenues, based on FY16 Water rates and 

projected FY16 accounts and water sales.  To estimate Test Year 2016 accounts and water sales, 

the following assumptions were applied to the values in Table 2.1: 

 Inside City meters greater than 5/8” were indexed by 1.0 percent per year from 2014 to 

2016; 

 Outside City meters were not indexed (new outside users will not be added without 

annexation); and 

 Inside City Non-Irrigation water sales were indexed by 0.5 percent per year from 2014 to 

2016.  

 

User Classes 
Test Year 2016  

Rate Revenue 

Non-Irrigation Users  

Inside $2,410,927 

PZ $181,508 

Outside $71,998 

Irrigation Users  

Inside $216,419 

PZ $42,876 

Outside $3,221 

Total $2,926,950 

Table 3.5: Summary of Test Year 2016 Water Rate Revenues 
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4.0 Cost of Service Analysis 

This section summarizes the cost of service assumptions, analysis and results.  Detailed tables 

summarizing the costs by ownership, cost type, and cost allocation to the user classes are found 

in the rate model. 

4.1 Methodology 

Following the establishment of total O&M and capital revenue requirements, the revenue 

requirements were taken through a series of steps to result in allocation to each user class.  In the 

first step, revenue requirements were categorized into functional components based on 

information provided by City staff from the budget and from knowledge of operational practices.  

In the second step, costs were classified as to how the cost is related to usage characteristics – 

Max Day (Capacity), Average Day (Commodity), Customer, or Meter applicability. In the third 

step, costs were allocated to customer classes based on the system usage characteristics of each 

class. The following subsections describe the steps utilized in the Water COSA.  

4.2 Analysis of O&M Component 

4.2.1 Functionalization 

 

Under the Utility-basis methodology, it is important to identify which costs are applicable to 

outside users and which are not.  As a result, the functionalization is completed in two steps: 

evaluation of applicability of cost to inside and outside users and then categorization into 

functional components.  Table 4.1 summarizes the functions associated with the O&M revenue 

requirements for the Whitefish Water Utility, and the applicability to each type of user.   

 

O&M Function All Users PZ Only 
Outside 

Only 

Supply/Treatment – Fixed 100%   

Supply/Treatment – Variable  100%   

Storage 85.4% 14.3%  

Pressure Zone Pumping  100%  

Transmission 100%   

Distribution 100%   

Meter 100%   

Admin 100%   

Table 4.1: Applicability of O&M Water Revenue Requirements to Users by Type 
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The following assumptions form the basis for the values in Table 4.1: 

 Revenue requirements related to Supply/Treatment, Transmission, Distribution, Meter, 

and Admin are driven by all system users, regardless of location. 

 The 0.3 MGD storage tank at Upper Grouse Mountain does not benefit the main pressure 

zone or users outside the system.  Therefore, the full capacity of that tank is assumed to 

only benefit the high pressure zone (PZ) users. The 0.3 MGD tank represents 14.3 

percent of total system storage (0.3 ÷ 2.05 = 14.3%). 

 Based on the scattered location of Outside City users and the fact that outside users are 

not served strictly by large diameter transmission pipelines, it was assumed the outside 

users benefit from the total distribution network in the same manner as inside City users.  

In addition, it is City policy that new service outside the City will not be provided unless 

annexation is completed.   

Table 4.2 summarizes the functionalization of O&M budget line items based on how operations 

of various portions of the system drive the budgeted O&M expenditures. Table 4.3 summarizes 

the total functionalized net O&M revenue requirements for the Test Year 2016 based on the 

allocations in Table 4.2 and the values in Table 4.1.   

4.2.2 Classification 

Table 4.4 summarizes the classification percentages applied to functionalized O&M revenue 

requirements for the Test Year 2016.  Table 4.5 summarizes the classified O&M revenue 

requirements.  The following bullets highlight the assumptions behind the O&M classification 

percentages. 

 Supply/Treatment – Fixed and Transmission: These expenses are associated with meeting 

maximum day demands as well as average day usage, and are split between Commodity 

and Capacity based on the system max day/average day value of 2.16 (1.94 MGD 

average max day ÷ 1.36 MGD average day 2010-2014). This resulted in a classification 

of 46.2 percent Commodity and 53.8 percent Capacity. 

 Supply/Treatment – Variable: This expense varies directly with water usage and is 

assigned as a 100 percent Commodity cost. 

 Storage: 14.3 percent was classified as a directly assignable cost to the PZ users based on 

the explanation provided in Section 4.2.1, and the remaining 85.7 percent was classified 

similar to Supply/Treatment – Fixed and Transmission. This resulted in a classification of 

40.3 percent Commodity, 44.5 percent Capacity, and 14.3 percent PZ. 

 Pressure Zone: Costs that are directly assignable to the PZ user class were classified as 

such.  
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Budget Line 

Item 

S/T 

Fixed 

S/T 

Variable 
Storage 

PZ 

Pumping 
Trans Dist Meter Admin 

Personnel Services 35%  10% 5% 2% 8% 10% 30% 

Office 

Supplies/Materials 
25%       75% 

Operating Supplies 80%   5% 5% 10%   

Chemicals  100%       

Repair/Maintenance 

Supplies 
14%   3% 11% 29% 43%  

Postage & Freight 5%       95% 

Printing 50%       50% 

Publicity/Subscription 50%    5% 20%  25% 

Utility Services 57%   19%  15%  9% 

Electrical  87%  13%     

Professional Services        100% 

Repair & 

Maintenance Services 
75%   25%     

Travel & Training 50%    5% 20%  25% 

Other Purchased 

Services 
80%   10%  10%   

Contract Services 75%     25%   

Insurance 48%   4% 42% 7%   

Rent      100%   

Special Assessments        100% 

Water Utility ROW 

Fee 
       100% 

Whitefish Lake 

Institute 
       100% 

Administrative 

Expense 
       100% 

Table 4.2: Functionalization of Test Year 2016 Water O&M 
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O&M Function All Users PZ Only 

Supply/Treatment 

– Fixed 
$404,850 $0 

Supply/Treatment 

– Variable 
$78,679 $0 

Storage $59,251 $10,157 

Pressure Zone $0 $64,150 

Transmission $46,691 $0 

Distribution $133,813 $0 

Meter  $137,295 $0 

Admin $697,294 $0 

Total O&M $1,557,873 $74,307 
Table 4.3: Functionalized Water O&M – Test Year 2016 

 
 

O&M Function Capacity Commodity Customer Meter PZ Assigned 

Supply/Treatment 

– Fixed 
53.8% 46.2%    

Supply/Treatment 

– Variable 
 100%    

Storage 44.5% 40.8%   14.3% 

Pressure Zone     100% 

Transmission 53.8% 46.2%    

Distribution 60.0% 40.0%    

Meter     100%  

Admin   100%   
Table 4.4: Water Classification Percentages – Test Year 2016 

 Distribution: Distribution system costs are driven by peak hour and peak day 

requirements, in addition to average day.  As a result, a portion of these costs were 

classified to Capacity and Commodity.  Design of the distribution and storage systems is 

often similar; based on a review of the existing and recommended design storage 

components and professional knowledge of values commonly applied for similar 

systems, the distribution O&M costs were classified 60 percent Capacity and 40 percent 

Commodity for the purpose of this study.  
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O&M Classification All Users PZ Only 

Capacity $365,201  

Commodity $349,412  

Customer $697,294  

Meter $137,295  

PZ $8,671 $74,307 

Total $1,557,873 $74,307 

Table 4.5: Classified Water O&M – Test Year 2016 

4.2.3 Allocation 

The final step in the analysis of O&M revenue requirements was to allocate the classified costs 

to the user classes. Table 4.6 summarizes the allocation factors applied to the O&M revenue 

requirements applicable to All Users.  The allocation factors for costs classified as PZ, in the 

final column of Table 4.6, also was used to allocate PZ Only costs from Table 4.5.  The Capacity 

cost allocation factors are based on the projected maximum day flow for each type of user.  The 

Commodity factors are based on average day flows.  The customer costs are based on the 

number of equivalent meters, as calculated using the equivalent meter cost basis developed by 

the AWWA.  It should be noted that charges for irrigation accounts are billed on the non-

irrigation bill associated with the same location.  As a result, irrigation accounts were not 

allocated any Customer cost.  However, because irrigation accounts do require a separate 

irrigation meter, they are allocated meter costs.  The meter cost allocation factors are based on 

the AWWA equivalent meter capacity basis.  Costs directly assignable to the PZ user classes 

were allocated between non-irrigation and irrigation PZ users based on average flow.  Table 4.7 

summarizes the O&M Revenue Requirements for Test Year 2016 based on the allocation factors 

in Table 4.6. Detailed allocation tables are found in the rate model. 

 

 Capacity Commodity Customer Meter PZ 

Non-Irrigation      

Inside 84.9% 72.7% 90.6% 75.0% 0% 

PZ 4.3% 3.4% 7.5% 6.8% 57.0% 

Outside 1.9% 1.7% 2.0% 1.6% 0% 

Irrigation      

Inside 7.8% 19.4% 0% 14.1% 0% 

PZ 1.0% 2.6% 0% 2.5% 43% 

Outside 0.1% 0.2% 0% 0.1% 0% 

Total 100% 100% 100% 100% 100% 

Table 4.6: Factors for Allocation of Water O&M Revenue Requirements – Test Year 2016 
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 Capacity Commodity Customer Meter PZ 

Non-Irrigation      

Inside $296,652 $265,601 $631,501 $102,956 $0 

PZ $15,033 $12,499 $52,016 $9,311 $49,430 

Outside $6,699 $6,084 $13,766 $2,192 $0 

Irrigation      

Inside $27,179 $70,967 $0 $19,292 $0 

PZ $3,596 $9,389 $0 $3,383 $33,548 

Outside $253 $662 $0 $162 $0 

Total $349,412 $365,201 $697,294 $137,295 $74,307 

Table 4.7: Allocated Water O&M Revenue Requirements – Test Year 2016 

4.3 Analysis of Capital Component  

Section 4.2 described the COSA approach applied to the O&M-related revenue requirements. 

The COSA also involved the application of the same methodology to the capital-related revenue 

requirements.  To do so, an additional step was first taken to evaluate the fixed asset base to 

determine which portions of the rate base provide a benefit to users located outside of City 

limits. 

4.3.1 Fixed Asset Analysis 

Section 3.2.2 presented the approach to determining the component of capital-related revenue 

requirements associated with the return on rate base.  The rate base represents the total 

undepreciated value of the water system. Under the Utility method, it is only appropriate to 

include those assets that are in service during the year for which rates are calculated. Table 4.8 

summarizes the total rate base by asset type for Test Year 2016. The asset types represent the 

functions that were evaluated as part of the COSA.  Table 4.8 also shows projected future rate 

base adjusted for new capital placed in service and annual depreciation.      

 2016 2017 2018 2019 2020 2021 

Supply/Treatment $5,069,340 $13,468,395 13,249,372 12,969,349 12,705,126 $12,425,778 

Storage $0 $150,000 $150,000 $2,299,875 $2,244,750 $2,189,625 

Transmission $4,431,619 $4,732,721 $5,566,123 $5,399,526 $5,232,928 $5,066,330 

Distribution $765,266 $1,796,810 $2,109,854 $2,753,844 $2,726,683 $2,743,184 

Pressure Zone $382,882 $737,137 $698,493 $659,849 $621,204 $582,560 

Administrative $0 $0 $0 $6,400 $4,800 $3,200 

Meter $11,005 $17,982 $15,460 $12,937 $10,414 $7,891 

Total Asset Value $10,660,112 $20,903,047 $21,789,303 $24,101,780 $23,545,906 $23,018,569 
Table 4.8: Water Rate Base Projections – Test Year 2016 through 2021 
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To determine the amount of the rate base upon which a rate of return can be fairly charged to 

outside users, the rate base in Table 4.8 was classified and allocated using the classification and 

allocation factors presented in Tables 4.4 and 4.6, respectively. The result of this process, for 

which detailed tables can be found in the rate model, is summarized in Table 4.9. 

 

User Classes 
Test Year 2016  

Rate Base 

Non-Irrigation Users  

Inside $8,153,948 

PZ $185,232 

Outside $619,800 

Irrigation Users  

Inside $1,346,236 

PZ $12,556 

Outside $342,340 

Total $10,660,112 

Table 4.9: Allocation of Test Year 2016 Water Rate Base 

Table 3.3 showed the return on rate base needed to match cash requirements for the Test Year 

2016 as $1,191,861. Standard rate-setting methodology allows a system to charge outside (non-

owner) system users a higher percentage return on rate base than is charged for City (owner) 

system users to account for risk associated with serving a user that is not invested in the system, 

and to bring a reasonable return on investment to system owners.  Rate of return percentages are 

often established in contracts for service to outside users. In the absence of a specified 

differential rate of return for outside users, measures such as the weighted average cost of capital 

(WACC) or the US Treasury rate are often used. For the purpose of this analysis, the WACC was 

calculated and applied as the difference in rate of return percentage for the outside users versus 

the inside users.  When calculating the total asset base, it is common to include working capital 

and work in progress. Per industry standard, a working capital amount of 12.5 percent was used. 

This WACC calculation is shown in Table 4.10.  The following information was needed for this 

calculation: 

 Total Outstanding Debt (2016) = $3,274,409 

 Effective Interest Rate on Debt (2016) = 2.2% 

 Working Capital for 2016 (12.5%) = $219,827 

 Work in Progress (2016) = $2,325,100 

 30-Year US Treasury Rate as of June 30, 2015 = 3.11% 
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  Test Year 2016 Calculation 

A Outstanding Debt $3,274,409  

B Effective Interest Rate on Debt 2.2%  

    

C Rate Base $10,660,112  

D Working Capital $219,827  

E Work in Progress $2,325,100  

F Total Asset Value $13,205,039 C + D + E 

G 30-Year Treasury Rate 3.11%  

    

 WACC 2.9% A/(A+F)*B+F/(A+F)*G 

Table 4.10: Calculation of WACC for Test Year 2016 – Water  

The calculated WACC was used as the difference between the return on rate percentages for the 

inside and outside City users.  Based on a total rate base of $13,205,039 (including working 

capital and work in progress), a total rate of return of $1,191,861 results in an overall return on 

rate base percentage of 9.03 percent. Table 4.11 shows the calculated return on rate base for the 

inside and outside users.   

 

 Test Year 2016 

Total Rate Base $13,205,039 

Inside User Rate Base $12,966,743 

Outside User Rate Base $238,296 

  

Inside User Return on Rate Base % 8.97% 

Outside User Return on Rate Base % 11.89% 

  

Inside User Return  $1,163,520 

Outside User Return $28,341 

Total Return on Rate Base $1,191,861 

Table 4.11: Summary of Calculation of Return on Water Rate Base – Test Year 2016 

Once the value of the return on rate base is established, it along with the depreciation, can be 

functionalized, classified, and allocated in a similar manner as the O&M revenue requirements.   

4.3.2 Depreciation Analysis 

Functionalization of the projected annual depreciation values are shown in Table 4.13. The 

values for 2017 through 2021 were developed based on existing depreciation, work in progress, 

and the CIP.   
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 2016 2017 2018 2019 2020 2021 

Supply/Treatment $238,071 $270,195 $280,023 $280,023 $282,723 $282,723 

Storage $2,627 $0 $0 $55,125 $55,125 $55,125 

Transmission $103,054 $141,598 $166,598 $166,598 $166,598 $166,598 

Distribution $40,978 $81,206 $96,956 $108,010 $117,161 $133,499 

Pressure Zone $8,482 $38,644 $38,644 $38,644 $38,644 $38,644 

Administrative $0 $0 $0 $1,600 $1,600 $1,600 

Meter $1,223 $2,523 $2,523 $2,523 $2,523 $2,523 

Total Asset Value $394,435 $534,165 $584,744 $652,523 $664,374 $680,712 
Table 4.12: Water Depreciation Projections – Test Year 2016 through 2021 

To determine the amount of the depreciation that can be fairly charged to outside users, the 

depreciation in Table 4.12 was classified and allocated using the classification and allocation 

factors presented in Tables 4.4 and 4.6, respectively.  

4.3.3 Summary of Total Revenue Requirements 

Table 4.13 summarizes the total revenue requirements for the Test Year 2016. 

 

User Classes 

Test Year 2016  

Total Rate 

Revenue 

Requirements  

Non-Irrigation Users  

Inside $2,491,335 

PZ $226,865 

Outside $82,395 

Irrigation Users  

Inside $314,853 

PZ $98,277 

Outside $4,751 

Total $3,218,476 

Table 4.13: Summary of Test Year Total Water Rate Revenue Requirements by User Type 

 

4.4 Cost of Service Analysis Results   

To understand the equitability of the existing rate structure based on the cost allocation 

assumptions and the current usage of the system by user class, the results of the COSA were 

reviewed in several ways.  Tables 4.14 and 4.15 summarize the results in terms of Non-Irrigation 

versus Irrigation and Inside City versus Outside City, respectively.  Table 4.16 summarizes the 

COSA results to the level of detail used to make rate recommendations for the planning period.  
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The percent difference column is calculated as the cost percentage minus the revenue percentage, 

divided by the cost percentage.  A percent difference within +/- 10 percent is generally 

considered to be within an acceptable range.  When the percent difference value is greater than 

+/- 10 percent, revision to the rates and/or structure are deemed appropriate to improve the cost-

revenue relationship between the user classes. 

 

User Class Test Year 2016 

 Cost Percentage Revenue Percentage % Difference 

Non-Irrigation 87.0% 91.0% 4.6% 

Irrigation 13.0% 9.0% -30.9% 

Total 100% 100%  
Table 4.14: Test Year 2016 Water Cost of Service Analysis Results – Non-Irrigation versus Irrigation 

 

User Class Test Year 2016 

 Cost Percentage Revenue Percentage % Difference 

Inside User Classes     

Baseline 87.2% 89.8% 3.0% 

Pressure Zone 10.1% 7.7% -24.1% 

Outside User Classes     

Outside City 2.7% 2.6% -5.1% 

Total 100% 100%  
Table 4.15: Test Year 2016 Water Cost of Service Analysis Results – Inside versus Outside 

 

User Class Test Year 2016 

 Cost Percentage Revenue Percentage % Difference 

Non-Irrigation    

Baseline 77.4% 82.4% 6.4% 

Pressure Zone 7.0% 6.2% -12.0% 

Outside City 2.6% 2.5% -3.9% 

Irrigation    

Baseline  9.8% 7.4% -24.4% 

Pressure Zone 3.1% 1.5% -52.0% 

Outside City 0.15% 0.11% -25.5% 

Total 100% 100%  
Table 4.16: Test Year 2016 Water Cost of Service Analysis Results – Overall  

As expected, the results in Table 4.14 indicate that the Irrigation user classes are not generating 

revenue in line with the cost associated with irrigation usage. The results in Table 4.15 indicate 

that in general, Inside City users and Outside City users are generating revenue in line with their 

associated cost, while Inside City users in the high pressure zone areas are not generating 

sufficient revenue to match their cost.  This is largely due to the irrigation in the high pressure 

zone areas, for which revenue, as shown in Table 4.16, is significantly less than associated cost.  



 

 

  | City of Whitefish, Montana: Water Rate Study 21 

 

5.0 Rate Design 

Based on the results of the COSA, the following considerations were identified for design of the 

Water rates: 

 Appropriateness of irrigation rates; and  

 Relationship of scaled meter rates by size based on standard equivalent meter ratios. 

5.1 Irrigation Rates  

As shown in Table 4.18, the irrigation rate structure is not generating revenue commensurate 

with the cost attributable to irrigation water use. Historically, this approach was intentional to 

encourage lawn watering across the City. The City is currently re-evaluating that philosophy and 

although it is not desired to stop lawn watering, the City would like to promote responsible 

irrigation by commercial and residential property owners alike. Toward this end, changes to the  

existing rate structure are not recommended, but moderate increases to work toward obtaining 

full cost recovery is recommended. These rate recommendations are discussed in Section 6.0.  

Incenting responsible watering practices is largely a public relations initiative. To assist with this 

initiative, resources from the Montana State University Extension Service are provided as an 

Attachment to this report.  Highlights from the materials include the following 

recommendations: 

 Avoid watering in wet or windy conditions;  

 Utilize drip or soaker hoses, which can reduce evaporation by approximately 60 percent; 

 The best time to water is when evaporation is lowest, which is in the early morning and 

early evening; 

 Apply water slowly to avoid runoff and encourage deep root growth; 

 Established lawns need one (1) to two (2) inches of water every three (3) to five (5) days; 

and   

 Consider the use of timers, rain barrels, xeriscape, and rain gardens. 

 5.2 Base Structure Meter Ratios  

To address the relative increase in cost associated with services to meters of increasing size, the 

American Water Works Association (AWWA) has established equivalent meter ratios that can 

be used as guidelines when setting meter rates that increase with meter size. There are two sets of 

ratios generally used.  The first is the “cost-basis” ratio and he second is the “capacity basis” 

ratio.  In this study, the cost-basis ratios were applied to Customer costs and the capacity-basis 

ratios were applied to Meter costs. Table 5.1 summarizes the AWWA cost and capacity 

equivalent meter ratios.   
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Meter Size Equivalent Meter Ratio 

– Cost Basis 

Equivalent Meter Ratio  

– Capacity Basis 

5/8” 1.0 1.0 

3/4” 1.1 1.5 

1” 1.4 2.5 

1.5” 1.8 5.0 

2” 2.9 8.0 

3” 11.0 16.0 

4” 14.0 25.0 

Table 5.1: AWWA Equivalent Meter Ratios 

Systems may apply one or both when setting rates.  To illustrate the use of these ratios, for a 

system applying only the cost-basis ratios to its rate structure, the monthly charge for a 3/4” 

meter would be 1.1 times the charge for a 5/8” meter.  For the Whitefish analysis, both ratios 

were used.  Based on the assumptions related to the amount of Customer versus Meter cost in the 

COSA (Tables 4.6 and 4.7), a composite equivalent meter factor accounting for both the cost-

basis and capacity-basis was calculated for each user type and meter size.  Table 5.2 summarizes 

the calculated meter FY16 ratios for the Inside City Baseline Non-Irrigation users under the 

current rate structure in comparison to the AWWA equivalent meter ratios.  

A comparison of the ratios associated with the FY16 rate structure for each meter size to the 

calculated targets showed that most meter rates were within the range between the cost and 

capacity basis ratios, with only a few lying outside of the range. This is not uncommon, as 

blanket increases applied annually to all rates for all user classes without consideration to 

changes in costs and user characteristics will not necessarily keep rates that at one time matched 

the cost of service in line with the cost of service. This can eventually skew the rate structure and 

is one reason that periodic re-evaluation of the rate structure is recommended.   

  

Meter Size Calculated FY16 

Meter Ratio  

AWWA Range (Cost 

– Capacity Ratios) 

2017 COSA-Based  

Target Ratio  

5/8” 1.0 1.0 1.0 

3/4” 1.5 1.1 - 1.5 1.3 

1” 2.1 1.4 - 2.5 1.9 

1.5” 6.4 1.8 - 5.0 3.4 

2” 10.6 2.9 - 8.0 5.4 

3” 12.7 11.0 - 16.0 13.9 

4” 21.0 14.0 - 25.0 19.5 

Table 5.2: Inside Baseline Non-Irrigation User Equivalent Meter Ratio Comparison 



 

 

  | City of Whitefish, Montana: Water Rate Study 23 

 

The meter ratios associated with the City of Whitefish’s existing rates are generally in line with 

the meter ratios.  The rate model has been set up to calculate the target ratio each year based on 

the customer and meter costs.  To avoid abrupt changes in meter charges, however, the model 

works toward realignment of the meter ratios over time.  

5.3 Low Income/Senior Citizen Discount 

As noted previously, the City of Whitefish currently offers a Low Income and Senior Citizen 

discount on water, sewer, and solid waste bills. Qualification for the discounts is based on 

eligibility for low income assistance from the Montana Department of Public Health and Human 

Services or proof of age 65 or over.  Those eligible for the discount receive a 75 percent 

reduction in the monthly base rate for water, wastewater, and solid waste.   

In 2014, the following numbers of accounts were charged according to the low income rate 

schedule: 

 Baseline System: 300 

 High Pressure Zone (PZ) System: 54 

 Outside System: 8 

Of these, it is estimated that at least 16 of these accounts will qualify for LIEAP based on current 

records. 

In October 2015, the Attorney General issued an opinion regarding discounted or preferential 

rates to Senior Citizens, based on actions by the City of Bozeman to offer such a discount.  The 

Attorney General found that it did not violate the statutory requirement under Montana law to 

provide uniform or equitable rates.  The Attorney General did note, however, that age 

discrimination does violate the Montana Human Rights Act (Title 49 Chapter 2).  This may be 

viewed as a warning for cities to consider the appropriateness of qualification by age.  A search 

of other Senior Discount programs around the country showed the majority are associated with 

an income limit.  

Based on the Risk Management concern associated with the potential for claims of age 

discrimination and based on practices by other utilities, the results of this study include a 

recommendation to revise the current policy to require qualification for the Low Income Energy 

Assistance Program (LIEAP) as a requirement for the Low Income/Senior Citizen Discount. 

 



 

 

  | City of Whitefish, Montana: Water Rate Study 24 

 

6.0 Revenue Adequacy Analysis 

Revenue adequacy is evaluated to determine the short-term and long-term adequacy of the 

existing rates, and to propose potential rate adjustments to ensure that the existing rates and any 

proposed changes do not negatively impact the Utility’s financial position in the future.  This 

section summarizes background pertaining to revenue requirements, the assumptions used to 

evaluate revenue adequacy, specific recommendations for 2017 rates, and projected rates from 

2018 to 2021 for the City of Whitefish’s Water Utility. 

6.1 Financial Model and Assumptions 

A five-year financial model was developed for the Water Utility.  The model was built using the 

City’s current operations and funding policies, based upon financial information provided by the 

City.  The model was used to project the net revenue requirements (total revenue requirements 

less miscellaneous operating and non-operating revenue), revenue generated from proposed 

rates, and the corresponding revenue surplus or deficiency.  Since there is obvious uncertainty 

associated with projecting into the future, it is recommended that the rate assumptions should be 

re-evaluated and updated on an annual basis in conjunction with budget and capital planning.  

The revenue adequacy assumptions are noted below: 

O&M Assumptions 

 2017 O&M based on 2016 budget projections. 

 3.0 percent annual inflation rate for General Inflation and Labor costs. 

 5.0 percent annual inflation for Chemicals, Fuel, Electricity, and Insurance. 

 

Capital Assumptions 

 CIP projections and based on the Capital Improvements Plan for 2017-2021.  Based 

on projected reserve availability, the Karrow Loop project in 2017 and projected 

future WTP improvement in 2021 were assumed to be partially funded using cash 

instead of debt funds. Annual amounts by funding source include: 

o Cash/Impact Fees:  

 2017: $1,571,000 

 2018: $760,000 

 2019: $108,500 

 2020: $950,000 

 2021: $1,222,000 

o State Revolving Fund Loan 

 2017: $0 
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 2018: $2,105,000 

 2019: $0 

 2020: $0 

 2021: $3,500,000 

Reserve Assumptions 

 An Operating Reserve was funded at a targeted level of 90 days O&M expense. 

 A restricted Debt Service Reserve was funded based on existing debt figures provided 

by the City and values for new or future debt equal to 50 percent of an annual 

payment.  

 A Capital Reserve Fund target equal to 25 percent of the average annual rate-funded 

capital value was established. 

 A Rate Stabilization Fund target equal to 15 percent of annual rate revenue was 

established.   

Funding Assumptions 

 State Revolving Loan Fund: 

o Interest Rate:  2.5 percent (City of Whitefish).  

o Term: ten (10) years. 

o Annual coverage requirement = 110 percent. 

o Annual coverage based on highest year of debt service. 

o Restricted reserve amount equal to 50 percent of annual payment is rolled into 

loan issue. 

 Debt requirements associated with the Haskill Basin loan will be met using Resort 

Tax revenues.  

Revenue Assumptions 

 2017 usage characteristics based on 2014 accounts and flow, indexed: 

o Non-Irrigation flow growth projected at 0.5 percent annually. 

o Irrigation flow reduced by 25 percent in 2017, 10 percent in 2018, and 5 

percent in 2019 in reaction to increases in rates. 

o Inside City User meter growth projected at 1.0 percent annually for meters 

greater than 5/8”, based on current policy to install 3/4” meter as minimum 

size. 

 It was assumed that the City will revise its Low Income/Senior Citizen Discount 

policy to require proof of low income eligibility.  In anticipation of that change, any 
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low income accounts located in the high pressure zone areas of town (PZ) were 

assumed to convert to non-discounted rate accounts. 

 Annual impact fee revenues projected to hold constant at $100,000. 

 Impact Fee administrative revenue calculated as four percent annual impact fee based 

on 2016 budget projection. 

 Other revenues were held constant 2017-2021. 

Utility Cash Balance Assumptions 

 The capital reserve balance at the end of FY15 was $104,378. 

 The unrestricted Water Fund balance at the end of FY15 was $2,333,124. 

6.2 Revenue Adequacy Model Projections 

The evaluation of the Water Utility revenue adequacy entailed development of two (2) primary 

rate model scenarios: 

 Baseline Scenario – This model reflects increasing O&M expenses, growth of both 

flow and meters, and the incorporation of the CIP, but holds rates at the current 

(2016) level throughout the five-year planning period.  This is the “do nothing” 

scenario, and serves to illustrate the effect that delaying necessary utility rate 

increases may have on utility finances.   

 Rate Adjustment Scenario – In addition to the adjustments to revenue requirements 

noted for the Baseline Scenario, this model incorporates recommended adjustments to 

the utility rates and projects utility finances over the five-year planning period based 

on the recommended rate adjustments.  In addition to overall revenue adequacy, the 

rate adjustments account for the following: 

o Cost of service-based adjustments; 

o Reserve balances and targets; and  

o Debt Service coverage. 

The Baseline and Rate Adjustment Scenario revenue adequacy models were completed through 

the year 2021.  However, note that revenue and expense requirements for any utility can vary 

significantly over the course of five years.  It is recommended that the City of Whitefish review 

and update the model within which the future rate projections have been made on an annual basis 

to make adjustments to the rate plan for the coming year, as appropriate.   
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6.2.1 Baseline Scenario 

The Water Utility has been annually indexing rates by an inflationary factor since 2006.  It 

appears this approach has placed the Utility in a favorable financial position. Although in the 

Baseline Scenario, in which no rate increases are applied but annual revenue requirements grow, 

a revenue deficiency exists in all but one year, the Utility fares better than would be expected due 

to the reserve funds available going into FY16.  The results of the Baseline Scenario are 

summarized in Table 6.1 and Figure 6.1.  Under this scenario, the objective of funding a self-

sufficient Water Utility is not met.   

It should be noted that although revenue requirements associated with the Haskill Basin loan are 

not anticipated to be met using Water Utility Funds, the debt is Water Utility debt and so a line 

item has been included in the revenue adequacy model in case the Utility should need the 

flexibility to incorporate a portion of the debt in the rate revenue requirements.    

 2016 2017 2018 2019 2020 2021 

Projected Revenue Requirements 
O&M $1,758,616 $1,813,907 $1,871,016 $1,930,008 $1,990,947 $2,053,902 

Capital (Cash-Funded) $1,882,400 $1,571,000 $760,000 $108,500 $950,000 $1,222,000 

Capital (Debt-Funded) $442,700 $0 $2,105,000 $0 $0 $3,500,000 

Debt Service  $532,801 $532,801 $676,301 $642,882 $366,044 $82,481 

Haskill Basin Loan $0 $0 $0 $0 $0 $0 

Total Revenue 

Requirements  

$4,616,517 
 

$3,917,708 $5,412,317 $2,681,390 $3,306,991 $6,858,383 

Projected Income and Funds from Other Sources 
Loan Proceeds $442,700 $0 $2,105,000 $0 $0 $3,500,000 

Other Revenue $262,336 $225,000 $225,000 $225,000 $225,000 $225,000 

Net Revenue 

Requirements 
$3,922,238 $3,692,708 $3,082,317 $2,456,390 $3,081,991 $3,133,383 

Projected Revenue 

from Rates 

$2,926,950 $2,942,866 $2,958,917 $2,975,102 $2,991,423 $3,008,082 

Revenue 

Surplus/(Deficiency) 

($984,531) ($749,842) ($123,401) $518,712 ($90,568) ($125,302) 

Table 6.1: Projected Water Utility Revenue Adequacy – Baseline Scenario 



 

 

  | City of Whitefish, Montana: Water Rate Study 28 

 

 
Figure 6.1: Water Utility Cash Balance Projections – Baseline Scenario 

6.2.2 Rate Adjustment Scenario and Rate Projections 

To address the objectives of meeting revenue requirements, building target reserve levels, and 

correcting cost of service inequities, the rate projections shown in Tables 6.2 and 6.3 were 

developed.  Based on the implementation of the rate recommendations in Tables 6.2 and 6.3, 

Table 6.4 summarizes the overall projected revenue adequacy, including the coverage 

requirement to be achieved.  Figure 6.2 depicts the cash balance projections associated with the 

values in Tables 6.2 and 6.3.  It should be noted that although a revenue deficiency exists in the 

first three years of the period, this reflects the strategic use of cash reserves to allow the utility to 

grow into a revenue sufficient state and gradually make adjustments targeting cost of service 

goals for individual user classes.  It should also be noted that the projected adjustments also grow 

the utility toward fully funding reserve levels over time.  Should the Utility need to make partial 

payment on Haskill Basin debt obligations from rate revenue, the projected percentages will need 

to be adjusted upward to avoid depleting reserve levels. 

It should also be noted that in accordance with Montana Law, adjustments to rates for Outside 

user classes have been linked to adjustments to rates for comparable Inside City users.    
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Meter Size 2016 Rates 
2017 

Recommended  

2018 

Projected 

2019 

Projected 
2020 

Projected 
2021 

Projected 
Baseline System Users – Non-Irrigation 

5/8” $24.85 $25.10 $25.40 $25.70 $26.00 $26.30 

3/4” $36.68 $37.00 $37.40 $37.80 $38.20 $38.60 

1” $52.06 $52.60 $53.10 $53.60 $54.10 $54.60 

1.5”  $159.74 $159.80 $159.80 $159.80 $159.80 $159.80 

2” $263.88 $263.90 $263.90 $263.90 $263.90 $263.90 

3”  $315.93 $319.10 $322.30 $325.50 $328.80 $332.10 

4” $521.83 $527.00 $532.30 $537.60 $543.00 $548.40 

Pressure Zone System Users – Non-Irrigation  

5/8” $28.39 $29.80 $31.30 $32.20 $33.20 $34.20 

3/4” $42.60 $44.70 $46.90 $48.30 $49.70 $51.20 

1” $61.53 $64.60 $67.80 $69.80 $71.90 $74.10 

Outside System Users – Non-Irrigation 

5/8” $31.95 $32.30 $32.60 $32.90 $33.20 $33.50 

3/4” $46.15 $46.60 $47.10 $47.60 $48.10 $48.60 

1” $68.63 $69.30 $70.00 $70.70 $71.40 $72.10 

1.5”  $185.77 $185.80 $185.80 $185.80 $185.80 $185.80 

2” $307.65 $307.70 $307.70 $307.70 $307.70 $307.70 

Baseline System Users –Irrigation 

5/8” $10.66 $12.30 $12.50 $12.80 $13.10 $13.40 

3/4” $15.39 $16.00 $16.20 $16.70 $17.10 $17.40 

1” $26.03 $26.10 $26.10 $26.10 $26.10 $26.20 

1.5”  $65.08 $65.10 $65.10 $65.10 $65.10 $65.10 

2” $110.04 $110.10 $110.10 $110.10 $110.10 $110.10 

4” $221.27 $239.60 $243.40 $251.60 $256.20 $261.50 

Pressure Zone System Users –Irrigation 

5/8” $14.20 $17.80 $18.20 $18.60 $19.00 $19.40 

3/4” $21.29 $23.10 $23.60 $24.30 $24.70 $25.20 

1” $35.50 $35.50 $35.50 $36.60 $37.20 $37.90 

1.5”  $65.08 $65.10 $65.10 $65.10 $65.10 $66.10 

Outside System Users –Irrigation 

3/4” $20.12 $15.70 $16.00 $16.30 $16.60 $16.90 

1” $33.13 $33.20 $33.20 $33.20 $33.20 $33.20 
Table 6.2: Water Utility Monthly Base Rate Projections – Rate Adjustment Scenario 

 2016 Rates 
2017 

Recommended  

2018 

Projected 

2019 

Projected 
2020 

Projected 
2021 

Projected 
Non-Irrigation Water Use 

Baseline $3.92 $3.92 $3.92 $3.92 $3.92 $3.92 

PZ $4.98 $5.23 $5.49 $5.77 $6.06 $6.36 

Outside $5.76 $5.76 $5.76 $5.76 $5.76 $5.76 

Irrigation Water Use 

Baseline $2.48 $2.85 $3.03 $3.21 $3.34 $3.44 

PZ $3.56 $4.44 $5.33 $6.13 $7.05 $8.11 

Outside $4.38 $5.03 $5.33 $5.65 $5.88 $6.06 
Table 6.3: Water Utility Volumetric Rate Projections – Rate Adjustment Scenario 
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 2016 2017 2018 2019 2020 2021 

Projected Revenue Requirements 
O&M $1,758,616 $1,813,907 $1,871,016 $1,930,008 $1,990,947 $2,053,902 

Capital (Cash-Funded) $1,882,400 $1,571,000 $760,000 $108,500 $950,000 $1,222,000 

Capital (Debt-Funded) $442,700 $0 $2,105,000 $0 $0 $3,500,000 

Debt Service  $532,801 $532,801 $676,301 $642,882 $366,044 $82,481 

Haskill Basin Loan $0 $0 $0 $0 $0 $0 

Total Revenue 

Requirements  

$4,616,517 
 

$3,917,708 $5,412,317 $2,681,390 $3,306,991 $6,858,383 

Projected Income and Funds from Other Sources 
Loan Proceeds $442,700 $0 $2,105,000 $0 $0 $3,500,000 

Other Revenue $262,336 $225,000 $225,000 $225,000 $225,000 $225,000 

Net Revenue 

Requirements $3,911,481 $3,692,708 $3,082,317 $2,456,390 $3,081,991 $3,133,383 

Projected Revenue 

from Rates 
$2,926,950 $2,965,572 $3,002,492 $3,045,506 $3,096,079 $3,147,337 

Revenue 

Surplus/(Deficiency) 
($984,531) ($727,136) ($79,825) $589,116 $14,088 $13,953 

Coverage (Target = 

110%) 
110% 135% 137% 139% 141% 144% 

Table 6.3: Projected Water Utility Revenue Adequacy – Rate Adjustment Scenario 

 
Figure 6.2: Water Utility Cash Balance Projections – Rate Adjustment Scenario 
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Table 6.4 summarizes the projected COSA difference between cost and revenue percentages.  It 

should be noted that it is recommended to correct irrigation rate inequities over time, to avoid 

significant changes in water use that would negatively impact the Utility.  The goal is to achieve 

a percent difference +/- 10 percent. 

 2016 2017 2018 2019 2020 2021 
Non-Irrigation Water Use 

Baseline 6.4% 3.6% 2.5% 2.1% 1.5% 0.9% 

PZ -12.0% -4.3% -0.4% -2.6% -2.3% 0.6% 

Outside -3.9% -8.2% -9.2% -8.5% -7.0% -8.0% 

Irrigation Water Use 

Baseline -24.4% -14.3% -11.2% -6.5% -2.8% -1.5% 

PZ -52.0% -45.6% -37.4% -33.3% -27.5% -19.4% 

Outside -25.5% -18.0% -14.7% -8.9% -3.2% -2.4% 
Table 6.4: Projected Difference between Allocated Cost Percentage and Revenue Percentage 

6.2.3 Water Bill Impacts 

To provide perspective on the magnitude of the rate projections in Tables 6.2 and 6.3, bill 

impacts have been estimated for average water use values specific to each type of user. Table 6.5 

presents the monthly change in dollar amount associated with rate projections.  The change is 

compared to the monthly charge for the amount of water listed in the second column.  The 

calculation has been completed for each year, with reference back to FY16.  Therefore, the 

monthly increase in the last column represents the projected monthly increase in 2021 as 

compared to the monthly charge in 2016.  Table 6.6 presents the same information in percentage 

format.  
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Table 6.5: Monthly Water Rate Increase Associated with Projected Rate Adjustments – Referenced to FY16 
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Table 6.5: Monthly Water Rate Percentage Increase Associated with Projected Rate Adjustments – 

Referenced to FY16
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7.0 Recommendations 

In addition to the rate adjustment recommendations presented in Section 6.2, the following 

general recommendations were developed in conjunction with completion of the Water Utility 

Financial Plan and Rate Study: 

 

 Strive to correct cost of service inequities by reducing system demand and 

increasing the cost of water used solely for seasonal irrigation.  By implementing 

the recommended changes to the water rates, the City will be making an effort to 

rectify existing cost of service inequities Non-Irrigation and Irrigation-related water 

demand.   

 Link annual rate adjustments to Outside user rates to adjustments to Inside user 

rates.  It is recommended that City continue to adjust rates to Outside users consistent 

with those to Inside users.  Due to the small number of Outside users, it is very 

difficult to correct any cost of service disparity.   

 Revise the existing Low Income/Senior Discount Policy.  It is recommended that 

the City revise its policy to require income-based qualification through the LIEAP to 

receive the discounted Utility rates.     

 Review Water Revenue Adequacy annually.  The City of Whitefish has undertaken 

this project to obtain a financial tool to assist in management financial health of the 

Water Utility.  Although the projections herein contain proposed rate adjustments 

through 2021, a change in actual revenues or expenses from those projected could 

significantly impact the Utility.  As a result, it is strongly recommended that the City 

closely monitor revenues and expenses as compared to those projected in the rate 

model, making adjustments as necessary, and update the projected rate adjustments 

based on the desired objective of achieving consistent revenue adequacy and meeting 

cash reserve target balances.   

 Monitor near-term revenue stability.  Recommended increases to the Irrigation 

user classes may result in changes in Irrigation usage.  Some reduction in usage has 

been assumed in the analysis, but it will be important to make adjustments to the 

assumptions as actual usage information becomes available. Therefore, the City 

should closely monitor revenue stability.   

 Set Target Levels and Fund operating reserves.  In addition to Debt Service 

reserves required by bond covenants, it is recommended that the City strive to achieve 

and maintain the following reserve levels: 

o Operating Reserves: Target = 90 days of operating expenses 
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o Capital Reserve: Target = 25 percent of average annual cash-funded capital 

expenditures 

o Rate Stabilization: Target = 15 percent of annual rate revenue.  

 Carefully Monitor Resort Tax Revenues.  Because the Haskill Basin loan is Water 

Utility debt, it will be important to closely monitor the availability of Resort Tax 

funds for debt repayment, and make adjustments to the projected rates as necessary to 

generate supplemental revenue for loan repayment, if necessary. 

 Continue the policy of rate indexing as a minimum annual adjustment.  Although 

future rate adjustment projections contained herein are, for some user classes, less 

than average inflation, it is recommended that the City maintain its rate indexing 

policy, even though it is likely that in most years the City will be able to specifically 

dial in the necessary percentage.   

 Proactively communicate changes to the rate structure and increases to the 

periodic utility bills to the public.  It is recommended that once the City has 

approved Utility rates for 2017, it continue its proactive community outreach program 

to educate customers as to the new rates and rate impacts, and to promote the benefits 

of water conservation.  It is suggested that outreach efforts involve information on the 

City website, press releases, and mailings.  The information in the Attachment and 

that will be provided in the Rates 101 worksheet will be excellent resources in this 

effort. 
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