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Abstract 

 

This is a study on the affordability of circulating piped water and wastewater in rural Alaska.  

Data was taken from a demonstration project being conducted by the Alaska Native Tribal 

Health Consortium and Yukon Kuskokwim Health Corporation and three independent 

communities with historically accurate expense and revenue data. Through a multiple regression 

analysis, costs were estimated for other communities that have or may someday receive these 

types of systems.  An affordability cap is recommended and expenses examined to determine the 

ability of rural residents to pay for these systems within the defined affordability cap.  An 

estimate was made from the model to determine the amount of deferred maintenance that rural 

utilities experience when charging inadequate user fees.  This paper recommends multiple 

methods to fund any needed subsidy to make these systems affordable to all income levels.  

Results indicate that the subsidy and deferred maintenance amounts are comparable.  Finally 

applying the subsidy to those customers where expenses exceed the affordability cap provides a 

public health benefit, as well as increases the sustainability of the utility. 
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SECTION I: INTRODUCTION  

 

Problem Background 

 

Rural Alaskan communities that have water and wastewater systems are faced with 

operating, maintaining, and funding their complex systems.  Capital construction of these 

systems is funded by State and Federal government agencies with the objective of protecting and 

improving public health.  Evidence shows that increasing access to a defined amount of potable 

water has reduced infant mortality rates, gastrointestinal diseases, and other waterborne diseases.  
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Figure 1.  Percent Indian homes with sanitation vs. Gastroenteric Death and neonatal mortality. Source 

DHHS/PHS/IHS. 

 

In the 1970s and 1980s water and wastewater infrastructure was built primarily to improve 

health. Funding for these systems was available due to generous support by the State from 

pipeline revenues; during this same time period, Revenue Sharing brought other needed funds to 

the Incorporated Cities necessary to sustain the city operations.  Revenue Sharing was enacted in 

1969 and peaked in 1982.  Rural communities, if not collecting fees to support the infrastructure, 
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could use Revenue Sharing or other grants to, at least, pay for electricity and fuel to keep the 

water and sewer systems operating.  If there was a major breakage or freeze-up, they would 

simply apply for emergency funds for repairs.  Money was available and the political sentiment 

was to give the rural communities the access to these modern conveniences.  During the 1990s, 

the Revenue Sharing program continued to decline until, finally, in 2004 Governor Murkowski 

eliminated the program. According to the Alaska Municipal League (2006) ñFrom 2003 to 2005, 

94 cities (out of a total of 146 cities in Alaska) lost an average of approximately 42 percent of the 

revenue required to provide basic public servicesò.  This severely limited the communitiesô 

ability to subsidize local expenses.  To compound this, a major source of income, the fishing 

industry, has dwindled to a fraction of that realized in the late 1980s. 

 

Figure 2.  Value of Alaskaôs Commercial Fisheries, 2006 Overview. Source: State of Alaska/Division of 

Commercial Fisheries 

 

At the same time other costs in rural communities have increased.  Community insurance costs 

have increased, the State PERS program has mandated increases, and fuel costs have 

skyrocketed.  In a recent article published for the First Alaskans Institute, Resz (2005) states that 
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ñCosts for heating fuel ranged from a low of $2.16 in Delta Junction to $5.40 a gallon in 

Hughesò.  In a recent report to the Governor published by the Division of Community Advocacy, 

a survey of rural fuel prices for both #1 heating fuel and gasoline have documented increases 

over 2005.  Some communities are paying over $6.00/gallon for both heating fuel and gasoline.  

Prices will only increase again this winter as communities who failed to fill their tanks this fall 

by barge start flying in fuel. 

Heating Fuel #1: Price per Gallon (excluding North Slope 

communities) September, 2006
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Figure 3. Heating Fuel Prices, Source: State of Alaska/Division of Community Advocacy  

Heating Fuel #1 

Heating Fuel #1: Retail Price per Gallon (excluding 
North Slope Communities) Minimum Mean Maximum 

September 2006  $   2.97   $  4.19   $      6.36  

November 2005  $   2.47   $  3.56   $      5.40  

        

Heating Fuel #1: Retail Price per Gallon (including 
North Slope Communities)  Minimum   Mean   Maximum  

September 2006  $   1.75   $  4.04   $      6.36  

November 2005  $   1.60   $  3.46   $      5.40  

Source: DCA       



 

4 

Gasoline Retail Price Per Gallon for Subset of 29 Alaskan 

Communities (excluding North Slope Communities) 

September 2006
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Gasoline 

Gasoline: Retail Price per Gallon (excluding North 
Slope Communities) Minimum Mean Maximum 

September 2006  $   3.13   $  4.37   $      6.00  

November 2005  $   2.84   $  3.87   $      5.00  

        

Gasoline: Retail Price per Gallon (including North 
Slope Communities)  Minimum   Mean   Maximum  

September 2006  $   3.13   $  4.30   $      6.00  

November 2005  $   2.65   $  3.91   $      6.25  

Source: DCA       

Figure 4.  Gasoline Prices, Source: State of Alaska/Division of Community Advocacy  

Systems or portions of systems built in the 1970s are now reaching some of their life 

expectancy if they have not already been rebuilt due to inadequate arctic materials, deferred 

maintenance, or improper operations.  More and more of the capital funding allocated each year 

is needed to upgrade and replace older systems leaving less money for new systems.  After 40 

years of funding, some communities still do not have anything more than a central water point 

and a washeteria-type facility.  A washeteria consists of a centralized building producing potable 

water for consumption and bathing and laundry facilities for personal hygiene; it is the basic 
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facility installed to protect public health.  Along with the typical cost of existing systems, 

regulatory agencies are putting more and more requirements on the owners of the systems.  The 

Environmental Protection Agency (EPA) has increased its requirements for Arsenic, added new 

regulations such as the Stage 1 and Stage 2 Disinfectants and Disinfection Byproducts rule, Long 

Term 1 and Long Term 2 Enhanced Surface Water Treatment, Ground water rule, and others 

(See Appendix A for list of rules added since 1976). The Regulatory Commission of Alaska has 

recently become actively involved in regulating water and sewer systems in rural Alaska and is 

requiring owners to file a provisional certification to comply with State mandate.  The State of 

Alaska Department of Environmental Conservation is requiring all new grantees to meet the 

Rural Utility Business Advisors (RUBA) 27 Essential indicators before funds can be released to 

construct new or replace worn out infrastructure.  These 27 indicators measure the utilitiesô 

Technical, Financial, and Managerial (TFM) capabilities.  Although all of the above have good 

intentions, it puts further burdens on the underpaid and usually unskilled utility clerks and 

operators. In a recent Journal AWWA article, Shih, Harrington, Pizer, and Gillingham (2006) 

found the following: 

Because of their size, the technical, managerial, and financial capacities that modern 

water treatment systems require are often beyond their capabilities.  For example, among 

all the size categories, systems serving 25-500 individuals experience the most violations 

per 1000 people served. (p.100) 

 

This is not unique to water and wastewater infrastructure, fuel farms, runways, schools, clinics, 

and, in some communities, marinas are being rebuilt because they have reached the end of their 

useful life. 

Project Objectives 

 

The objective of this project is to take reliable expense and revenue data from nine 

functioning circulating water and wastewater systems across Alaska and define the following: 
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a. What is affordable and how to set an affordability cap 

b. Determine if a subsidy is required and the amounts likely needed given certain 

community housing density and median household income 

c. Identify possible sources for subsidy  

d. Expected expenses for other existing and potential circulating water and wastewater 

systems through a multiple regression analysis 

e. Estimate the deferred maintenance on these types of systems by taking the expected user 

expenses from the multiple regression analysis and subtracting the reported expenses. 

Project Approach and Report Structure 

 

This report looks at the affordability of operating piped water and wastewater systems 

and possible sources for subsidies, as well as how to distribute that subsidy to maximize the 

health benefits that the systems were built to provide.  Data was provided on 6 communities from 

Rural Utility Cooperative Demonstration Project, currently being conducted jointly by the 

Alaska Native Tribal Health Consortium (ANTHC) and the Yukon Kuskokwim Health 

Corporation (YKHC) and three other communities with reliable expense and revenue 

information have submitted information for this analysis.  This paper takes the data from the nine 

communities on true costs and prepares a model using multiple regression analysis to predict cost 

for other potential systems.  An affordability cap is set in place to provide an upper bound on 

what is considered an affordable rate.  Following this introduction, a summary of the literature 

review conducted for this project is presented in Section II.  

Section III sets up the Project Development including demographics of the Alaska Tribes 

served, with maps and system types, the development of the affordability cap, economic data 

evaluating increased costs, decreased revenues and subsidies received by rural residents, a 
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discussion on water and wastewater subsidies, and how using Median Household Income (MHI) 

affects those at or below the poverty line.  This section also describes the RUC Demonstration 

project which provides most of the operating costs for the model.  

Section IV describes the model and sets up the data for the service density, deferred 

maintenance calculations and subsidy.  

Conclusions and recommendations on affordability, housing density, and the ability of 

rural residents to pay for these services are presented in Section IV; suggestions for future work 

and lessons learned are also be included.  All references utilized in the preparation of this report 

are fully cited in the reference section.  Supporting information is included in the appendices.  

 

 

SECTION II : LITERATURE SURVEY  

 

A survey of existing literature and research for this report included a review of previous 

University of Alaska Anchorage (UAA) ESM 684 project reports, a general internet search using 

Google and MSN search engines, and a search for journal articles and research publications 

utilizing article indexes available though the UAA Consortium Library.  Key word and search 

terms used to conduct the survey in each of these areas are listed in Table 1. 

Literature Review Searched Phrases 

Alaska Rural Utilities, Alaska Rural 

Water and Wastewater 

Affordable Criteria for Drinking Water  

Sustainable Utilities in Rural Alaska 

Water and Sewer Infrastructure 

Operations and Maintenance in Rural 

Alaska 

EPA, ISER, NDWAC, AWWA 

AWWU, Golden Heart 

Rural Alaska Economics 

U.S.Census 
 

Table 1: Literature Review/Searched Phrases 
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A search of the UAA Consortium Library was completed, searches included  publications on 

rural water and wastewater, sustainable water and sewer and rural Alaska specific articles; 

numerous articles on rural sanitation were found.   The website for the UAA Engineering and 

Science Management Program (ESM) was searched and four topics were found on sanitation and 

health facilities for Alaska Natives.  Two described the overall sanitation program operations: 

one explored the Operation and maintenance of health facilities and the other described the 

heating demands of a washeteria facility.  Web searches routinely referred to the Institute of 

Social and Economic Research (ISER), the Regulatory Commission of Alaska (RCA), which has 

a multitude of articles for regulatory rule change, and the Environmental Protection Agency 

(EPA) Ground Water and Drinking Water Information for States on Developing Affordability 

Criteria for Drinking Water.  One article of interest titled Sustainable Utilities in Rural Alaska 

produced by ISER provides a background of Electrical, Water and Sewer and Bulk Fuel 

management, maintenance, and operations. 

The basic questions to be answered by the literature search were as follows: 

1. How to determine affordability for water and wastewater utilities? 

2. What types of subsidies exist? 

I found many references on establishing affordability guidelines, all of which pointed to the EPA 

affordability guideline for water. Rubin (2001) states that:   

In 1998, EPA commissioned a study to develop national-level affordability criteria.  The 

conclusion of that study indicated that a ótotal household water bill in the range of 1.5 ï 

3.0 percent of household income can be supported.ô EPA has subsequently used that 

study to support a definitive affordability benchmark of 2.5 % of MHI. (p. 9) 

 

However, numerous groups disagree with this percentage, including the National Rural Water 

Association (NRWA), the EPAôs own Science Advisory Board, and The National Drinking 

Water Advisory Council (NDWAC).  These groups all agree that EPA should rethink its 
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methodology in determining the 2.5 percent of MHI for water; one group has recommended the 

use of a 1 percent cap on affordability for water. These lower rates are to lessen the impact on 

homes with income at or below the poverty line.  They also recommended that EPA should use 

the 10
th
 percentile of communities in each water system classification when determining 

affordability for the three classifications of small water systems, instead of the current 

methodology of using the 50
th
 percentile when deciding if new rules or changes to rules are 

affordable (National Drinking Water Advisory Council [NDWAC], 2003). The EPA has 

collected comments on these recommendations and is formulating new standards for determining 

affordability of small water systems; this comment period ended May 2006 and a new standard 

should be out soon.  The use of MHI began with the Farm Home Loan program and was 

established to determine if infrastructure operation and maintenance would be sustainable by the 

local users. The National Association of Clean Water Agencies (2005) found the following: 

The use of MHI as an economic indicator originated with the Farm Home Loan program 

before the passage of the Clean Water Act (CWA) in 1972.  It served as a test of financial 

viability of potential recipients of wastewater construction grants, providing a measure of 

assurance that local communities could support ongoing costs to sustain the operation of 

a wastewater treatment facility.  A level of 1.5 percent of MHI (rather than the 2.0 

percent now employed) was viewed as the point of potential ñrate refusalò whereby 

higher burdens could result in widespread failure of customers to pay their sewer bills, 

shortfalls in expected revenues, and the inability of the grant recipient to pay for the 

proper operation and maintenance of the facilities constructed with federal funds.  As the 

federal government sought to ensure that its investments did not deteriorate due to lack of 

local support, the concept of MHI percentage as an indicator of localeôs ability to pay for 

water and wastewater improvements emerged. (p. 8)  

 

Based on this literature review, and with supporting data from the Rural Utility Cooperative 

Demonstration Project of users paying rates of 3.1-3.8 percent of MHI and collection rates of 

100 percent, the affordability cap will be set at 4.5 percent of MHI, until EPA establishes new 

guidelines.  For rural Alaska references, ISER and the Alaska Department of Community 

Advocacy provided many references, most interesting is Sustainable Utilities in Rural Alaska 
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produced by ISER in 2003.  In this report, Colt (2003) substantiates the existing system of capital 

replacement with no operation and maintenance funding only encourages the wrong behavior.  

In a nutshell, current subsidies to rural Alaska utilities are poorly structured because they 

encourage the choice of expensive, capital-intensive systems and they discourage prudent 

or efficient maintenance.  They tend to reward the failure to maintain capital by replacing 

that capital whenðbut only whenðit fails, while offering little or no incentives in the 

form of resources for prudent maintenance or cost cutting (p.18) 

 

Other sources of information were provided from the initial baseline study and interim report on 

the RUC Demonstration project. The baseline report indicated the need for assistance and the 

lack of some of the communitiesô technical, financial, and managerial capabilities relating to 

water and wastewater facilities (Alaska Native Tribal Health Consortium and Yukon 

Kuskokwim Health Corporation, 2002) and the interim report measured the value added of the 

RUC demonstration project up to that time (Konkel, 2005). 

 

SECTION III : PROJECT DEVELOPMENT 

 

Demographics 

 

There are 229 recognized Tribes in Alaska; this paper looked at 122 of them that either have 

an existing arctic circulating water and wastewater system or may receive one.  The reason only 

122 are considered here is as follows: 

 23 Tribes do not have a physical location. 

 18 Tribes are located in transportation centers such as Kotzebue, Bethel, or Ketchikan; 

most have a population greater than 3,300. 

 41 Tribes have standard sub-arctic type systems. 

 25 Tribes have individual wells and septic tank and drainfields. 
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These 122 Tribes are isolated geographically, most require power to be generated locally, most 

require all goods to be transported by small aircraft or seasonal barge service, and all but one 

have a population of less than 1,000 people.  These existing water systems are composed of two 

distinct kinds of systems: circulating water/gravity sewer and circulating water/vacuum sewer.  

The circulating water/gravity sewer systems usually have buried pipes; heat is added to the 

system to keep the water and wastewater from freezing requiring large amounts of electricity and 

fuel.  Of these two, vacuum sewer type systems are much more expensive to operate and 

maintain. This type of system is usually contained in above ground utilidors because of marginal 

soil characteristics; large pumps are required to constantly keep a vacuum on the system to 

remove wastewater.  Because these systems are above ground, they are exposed to extreme cold 

temperatures and require larger amounts of fuel to keep them from freezing. 

 

Number of System Type 

Washeteria/Honey Bucket  43 43 

Individual  25   

Haul  9 9 

Combination type systems  7 7 

Water Haul Gravity Sewer  4 4 

Gravity Water and Sewer  41   

Circulating Water/Gravity Sewer  46 46 

Circulating Water/Vacuum Sewer   13 13 

Total   188 122 

 
Table 2: System Classification 

 

This paper focused on the 59 existing arctic circulating water and wastewater systems and the 63 

other communities that could potentially be served with one of these two types of systems. 
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Technical/Financial/Managerial Conditions 

 

Presently in fourth quarter FY06, only 59 percent of all Water System Operators meet at 

least one certification level of the system they operate. These consist of Water Treatment, Water 

Distribution, Wastewater Treatment, and Wastewater Distribution (State of Alaska, Department 

of Environmental Conservation, Division of Water, 2006).  Fifty-seven percent of the 122 Tribal 

communities are on the EPA Significant Non-Compliance list for various infractions of the Safe 

Drinking Water Act as amended in 1996 (State of Alaska Department of Environmental 

Conservation, Division of Water, 2006). The current RUBA quarterly report indicates that 103 

out of 147 communities do not meet RUBA Essential Indicators, meaning they are not operating 

their utility in a manner that meets basic financial, managerial, and technical capabilities.  These 

are indicators of the ability of small systems in rural Alaska to comply with Federal and State 

regulations and granting agencies (Rural Utility Business Advisor, 2006). 

Affordability  

 

What is affordable?  For a family with a median household income (MHI) of $51,571 

(Alaska Average 1999) a $47.91/month, $574.92/year or 1.11 percent of MHI water and 

wastewater bill  (1999 AWWU Non Metered Residential Rate) is considered affordable by the 

EPA. According to the American Water Works Association (2005), the average US household 

served by a public water and wastewater system in 1999 paid $476 for the service, which 

represented 1.6 percent of the median household income. What about when the percentage of 

MHI for water and wastewater climbs to 3 or 4 or even 5 percent, is it affordable then?  When 

measuring this against the poverty guidelines it would appear from Table 4 that the higher the 
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MHI the greater the burden on those households that fall below, especially on those below the 

poverty line. 

2006 HHS Poverty Guidelines  

Persons in  

Family or Household  

48 Contiguous  

States and D.C.  Alaska  Hawaii  

1  $ 9,800  $12,250  $11,270  

2  13,200  16,500  15,180  

3  16,600  20,750  19,090  

4  20,000  25,000  23,000  

5  23,400  29,250  26,910  

6  26,800  33,500  30,820  

7  30,200  37,750  34,730  

8  33,600  42,000  38,640  

For each additional  
person, add  

 3,400   4,250   3,910  

Table 3: 2006 HHS Poverty Guidelines, SOURCE:  Federal Register, Vol. 71, No. 15, January 24, 2006, pp. 3848-

3849  

 

Rate at 4.5% of Median Household Income 

MHI 2000  $26,346   $ 26,875   $ 21,875   $ 21,875   $ 51,964   $  7,500   $ 23,438   $ 44,375   $ 30,208  

User fee @ 4.5% MHI  $   98.80   $ 100.78   $   82.03   $   82.03   $ 194.87   $ 103.13   $   87.89   $ 166.41   $ 113.28  

Less than $10,000 11.9% 12% 10% 10% 23% 12% 11% 20% 14% 

$10,000 to $14,999 7.9% 8.1% 6.6% 6.6% 15.6% 8.3% 7.0% 13.3% 9.1% 

$15,000 to $19,999 5.9% 6.0% 4.9% 4.9% 11.7% 6.2% 5.3% 10.0% 6.8% 

$20,000 to $24,999 4.7% 4.8% 3.9% 3.9% 9.4% 5.0% 4.2% 8.0% 5.4% 

$25,000 to $29,999 4.0% 4.0% 3.3% 3.3% 7.8% 4.1% 3.5% 6.7% 4.5% 

$30,000 to $34,999 3.4% 3.5% 2.8% 2.8% 6.7% 3.5% 3.0% 5.7% 3.9% 

$35,000 to $39,999 3.0% 3.0% 2.8% 2.5% 5.8% 3.1% 2.6% 5.0% 3.4% 

$40,000 to $44,999 2.6% 2.7% 2.2% 2.2% 5.2% 2.8% 2.3% 4.4% 3.0% 

$45,000 to $49,999 2.4% 2.4% 2.0% 2.0% 4.7% 2.5% 2.1% 4.0% 2.7% 

$50,000 to $59,999 2.0% 2.0% 1.6% 1.6% 3.9% 2.1% 1.8% 3.3% 2.3% 

$60,000 to $74,999 1.6% 1.6% 1.3% 1.3% 3.1% 1.7% 1.4% 2.7% 1.8% 

$75,000 to $99,999 1.2% 1.2% 1.0% 1.0% 2.3% 1.2% 1.1% 2.0% 1.4% 

$100,000 to $124,999 0.9% 1.0% 0.8% 0.8% 1.9% 1.0% 0.8% 1.6% 1.1% 

$125,000 to $149,999 0.8% 0.8% 0.7% 0.7% 1.6% 0.8% 0.7% 1.3% 0.9% 

$150,000 to $199,999 0.6% 0.6% 0.5% 0.5% 1.2% 0.6% 0.5% 1.0% 0.7% 

$200,000 or more 0.6% 0.6% 0.5% 0.5% 1.1% 0.6% 0.5% 1.0% 0.6% 

 

 Poverty level $25,000 for a family of 4 (2006) 
 

Table 4: Rate equal to 4.5% MHI and effect on those homes below. 
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In a 2002 State of Alaska study, Foster explains that ñ[w]hile household user fees in Alaska tend 

to be higher than the median values in national average expenditure surveys, the Alaskan 

household user fees generally appear to be within the óaffordability thresholdô identified by the 

EPA in its national standards.ò  Since the State of Alaska has not adopted a different method and 

the rates are within the EPA national standards, this further supports the use of the current EPA 

recommendation of 4.5 percent of MHI for combined water and wastewater.  To determine the 

affordability cap for each of the 122 Tribal communities, this paper uses the 2000 census to 

determine MHI for each Tribal community and then multiplied the MHI by 4.5 percent; the 

results are located in Appendix B. 

Within the funding agencies and assistance groups, there is debate over the ability of 

rural residents to pay fees up to the affordability cap of 4.5 percent.  Some argue this high cap 

puts a further burden on a subsistence economy with little or no cash, while others argue that 

with all of the forms of subsidies that do exist and the subsistence lifestyle the cap might be 

extended to 5 or 6 percent.  The following arguments point to items mentioned earlier: 

 Higher fuel prices 

 Travel into and out of the community is expensive. 

 Southwest Alaska pays an average price of $0.44/kwh before the Power Cost 

Equalization adjustmentðcompared to the average of $0.11/kwh in Anchorage (First 

Alaskans Institute, 2006). 

 It takes 2.8 wage earners in Bethel to buy an average house compared to 1.5 wage earners 

in Anchorage (First Alaskans Institute, 2006). 
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 The average residential user customer in remote Alaska uses less electricity than do 

customers in urban areas of the state, while paying more for that electricity (First 

Alaskans Institute, 2006). 

 In all but five of the last 20 years, the average cost of food for a family of four in Bethel 

has been higher than for a family of four in Anchorage (First Alaskans Institute, 2006). 

  Examples that may provide for more disposable cash are as follows: 

 Rural Alaskan residents harvest approximately 44 million pounds of fish and wildlife for 

food, the replacement value of which is $220,000,000 (Alaska Oceans Program, 2006). 

 Wild foods supply 1/3 of the caloric requirements of rural Alaskans (Alaska Oceans 

Program, 2006). 

 49.76 percent of homeowners in the Tribes studied owned their residence (U.S. Census, 

2000). 

 9.2 percent of renters in this study paid no rent in the home they resided.(U.S. Census 

2000). 

 Subsidized housing for most of the remaining residents 

 Low income energy assistance 

 Subsidized medical 

Average consumer expenditures for Anchorage and nationally are shown on page 16, these were 

used in comparison of housing expenditures for the nine communities used in this report.  

Income expenditure for rural Alaska were searched for but not found.  Data from the 2000 

census for the nine communities used here show that a majority of Native homes pay less than 

the Anchorage or U.S. average expenditures on housing and little or no expenditures on medical. 

Table 5 shows the number of homes and the amount they pay for housing and selected 
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owner/renter costs. 

Average Income Expenditures for Anchorage

Housing, 43.6%

Food and 

beverage, 12.3%

Apparel and 

upkeep, 2.7%

Other goods and 

services, 3.7%

Education and 

communication, 
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Medical care, 

6.2%

Recreation, 7.0%
Transportation, 

19.0%

 

Average Income Expenditure for U.S.
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Housing, 32.1%
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Medical care, 

5.9%

Recreation, 5.4%

Food and 

beverage, 14.4%

Other goods and 

services, 16.6%
Apparel and 

upkeep, 5.5%

 

Figure 5. Expenditures for Alaska and US. Source: State of Alaska, Department of Labor and Workforce 

Development and Consumer Expenditure Survey, Bureau of Labor. 
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Housing and Selected Monthly Costs (Source U.S. Census Bureau)
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# of Homes with Mortgage 0 29 42 28 39 8 15 26 11 20

# of Homes with No Mortgage 0 103 98 60 45 48 11 17 16 63

# of Homes Rented 85 28 67 25 17 5 3 6 6 6

No Cash 

Rent

Less than 

10.0 
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10.0 to 

14.9 

percent

15.0 to 

19.9 

percent

20.0 to 

24.9 

percent
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29.9 
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30.0 to 

34.9 

percent

35.0 to 

39.9 

percent

40.0 to 

49.9 

percent

50.0 

percent or 

more

 

Table 5: Number of Homes in Research group and Percentage paid for housing and housing related costs, Source: 

2000 U.S. Census Bureau 

 

This would indicate that more pre-taxed income is available to cover other expenses including 

utility expenses. Table 5 indicates that Tribal communities in this study pay less for housing and 

selected housing costs than do the average Anchorage resident, 48.8 percent of homes pay less 

than 20 percent of their MHI.  Table 6 shows housing costs of the nine communities compared to 

Alaska as a whole.  Assuming that most homes paying a larger percentage of MHI for housing 

and housing- related costs are households below the MHI, these households would be one of the 

targets of a subsidy program. 
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Percentage of Homes vs. Percent Spent on Housing and Selected 

Housing Costs (Homes with and without Mortgage and Renters)
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Table 6: Percentage of Homes vs. Percentage spent on housing and housing related expenses. Source: U.S. Census 

Bureau 

 

There is also debate over willingness to pay.  At what price is consumerôs willingness to 

pay compromised?  The EPAôs 1998 study, Information for States on Developing Affordability 

Criteria for Drinking Water, states ñA widely held view in the water sector is that water in many 

areas has historically been underpriced.ò  This is true throughout Alaska and especially in the 

rural communities studied. Table 7 indicates various water and wastewater rates from surveys 

conducted in 1983 (Lanning, D., Nunogawa, J., 1983), 2000 (Smythe, G., 2000), and 2006 in 

nine communities.  A complete list can be found in Appendix C. 
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Water/Wastewater Rates  

 

1983 

(CPI 

99.6) 2000 

2006 (CPI 

200.6) 

1983 in 

2006 $ 

Alakanuk NA $65.00  $70.00    

Chevak NA $85.00  $70.00    

Grayling $30.00  $30.00  $70.00  $60.42  

Holy Cross $20.00  $40.00  $70.00  $40.28  

Noorvik $46.00  $105.00  $105.00 $92.65 

Russian Mission $20.00  $0.00  $70.00 $40.28 

Savoonga $21.00  $32.00  $80.00 $42.30 

Shungnak $50.00  NA $80.00 $100.70 

Toksook Bay $25.00  $40.00  $70.00 $50.35 

Table 7: Water/Wastewater Rates 

 

Charging rates to users that cover expenses is difficult if for years the rates were underpriced and 

collection policies were never enforced.  For example, one particular community would use the 

CB radio every month and broadcast a message to all listeners that it was time to pay the water 

and sewer bill by announcing: ñPlease come by the city office when you can and pay your bill.ò  

When ANTHC took over that communityôs billing program, accounts receivable equaled 

$169,467.  Three years later there was a systemized, repeatable billing system in place, with 

accurate bills arriving every month on time with an enforced shut off policy. With this system, 

the community has reduced their accounts receivable by 9.3 percent and slowly increased their 

rates from $30 to $50/month and has a collection percentage of 111 percent.  This helped 

significantly but still does not yet cover all of the expenses.  This communityôs willingness and 

ability to pay was there, but community members just needed procedures in place in order to 

make payments.  For most communities, there are good intentions of operating and maintaining 

the system; however, in a small community of 300 where everyone knows each other or are 

related, residents do not often pay.  When that becomes the norm, the utility starts a death spiral.  

The history of letting people slide on their utility bills has become chronic and with no shut off 

policy enforced, when the utility does need money no one is likely to pay.  The behavior 

rewarded is the behavior learned and repeated. 
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True Costs 

 

In the 2002 baseline report for the Rural Utility Cooperative demonstration project, the 

consultant concluded that without extensive research none of the 20 communities in the study 

could produce records to determine the actual expenses and revenues attributed to the operation 

and maintenance of the water and wastewater utilit ies (Alaska Native Tribal Health Consortium 

and Yukon Kuskokwim Health Corporation, 2002).  These true costs have eluded Federal and 

State agencies for many years; predictions have been made but no actual field investigations 

completed to definitely measure costs and efficiencies until the RUC was implemented. 

TOTAL REVENUE 

        

Residential  $   889,483.90  64.6% 

School  $   284,678.67  20.7% 

Institutional  $     65,211.07  4.7% 

Commercial  $     85,747.55  6.2% 

Sales Tax  $       3,865.08  0.3% 

Heating Assistance  $     20,854.52  1.5% 

Subsidy  $     26,781.64  1.9% 

      

   $1,376,622.42  100% 

      

TOTAL EXPENSES 

      

Burdened Salary  $   783,016.48  56.9% 

Electrical  $   206,640.54  15.0% 

Fuel  $   224,460.80  16.3% 

Replacement Parts  $     32,138.33  2.3% 

Supplies (consumables)  $     55,930.48  4.1% 

Postage  $           36.75  0.0% 

Freight  $         309.20  0.0% 

Phone  $     13,480.09  1.0% 

Travel & Per Diem  $     12,180.59  0.9% 

Regulatory Testing  $       2,420.00  0.2% 

Contract labor  $     45,923.74  3.3% 

      

   $1,376,537.00  100% 

Table 8: Revenue & Expenses 
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 In a report titled Sustainable Utilities in Rural Alaska, Colt, Goldsmith, and Wiita stated:   

The true cost of utility includes operating and maintenance plus the cost of providing, 

renewing, or replacing capital equipment.  All utilities incur these costs, but some of the 

costs may not be carried on the utilityôs books.  True cost can exceed book cost when the 

utility uses capital funded by grants or subsidized loans and when it defers or neglects 

maintenance. (p. 2) 

A standard chart of accounts for each of the nine utilities is included in Appendix D.  From this 

standard chart of accounts 56.9 percent of expenditures are attributed to operator labor, 15 

percent to electricity, 16.3 percent to fuel, 4.1 percent to supplies, 3.3 percent to contract labor, 

2.3 percent to replacement parts, and 2.1 percent to other miscellaneous expenses.  Since none of 

these communities have planned to replace grant-funded plant, capitalization was not included in 

the budgets.  The trouble with most rural Alaska utilities is that they do not charge customers a 

fee sufficient to cover the day-to-day expenses let alone any capital replacement costs.  This was 

brought to light in the 1999 RUBA Utility Management Survey.  The survey states that ñNinety-

one (91) communities (64 percent of those that charge users) reported they do not collect enough 

revenue to cover the water and sewer costsò (State of Alaska Department of Community and 

Economic Development, 1999.)   Data from the survey indicated that 15 percent of these 

communities were within $5,000, 28 percent were within $10,000, 20 percent were within 

$20,000, and 37 percent were more than $20,000 from covering expenses (State of Alaska 

Department of Community and Economic Development, 1999). 

In a report to the Denali Commission on replacement of grant-funded infrastructure, an 

example of a community water and sewer system was discussed (Foster, 2004). From this 

example (Foster, 2004), the following user rates would need to be charged: 

Using Capital recovery approach: 
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User Fee = 4.0% of MHI if no Repair &Replacement funded 

User Fee = 4.2% of MHI if R&R fund allowed for equipment 

User Fee = 18.6% of MHI if R&R fund allowed for equipment and facilities 

 

Using Depreciation approach: 

User Fee = 4.0% of MHI with no depreciation 

User Fee = 4.2% of MHI if equipment is depreciated 

User Fee = 13.4% of MHI if equipment and facilities are depreciated with a return on working 

capital 

User Fee = 26.5% of MHI if equipment and facilities are depreciated with a return on all capital 

 

Using Sinking Fund Approach: 

User Fee = 4.0% of MHI with no recovery 

User Fee = 4.2% of MHI if recovery on equipment only 

User Fee = 9.6% of MHI if recovery on equipment and facilities. 

The example is included in Appendix E 

From this example, it is easy to see that the most a community can realistically accomplish is the 

replacement of equipment.  This equipment is routinely described as anything that costs more 

than $1,000 and is scheduled to be replaced in 7 years or less. 

Subsidy 

In rural Alaska mail, telephone service, electricity, water and wastewater capital projects, 

heating, and housing, are all subsidized services.  A subsidy for our purpose is for a third party 

contribution to help pay for service that everyone needs but might not be affordable to all that 
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need it.  In the case of telephone service, everyone in the U.S. pays a universal service fee (USF), 

this fee was established to make service affordable to everyone. According to the Federal 

Communication Commission (2006): 

Because telephones provide a vital link to emergency services, to government services 

and to surrounding communities, it has been our nation's policy to promote telephone 

service to all households since this service began in the 1930s. The USF helps to make 

phone service affordable and available to all Americans, including consumers with low 

incomes, those living in areas where the costs of providing telephone service is high, 

schools and libraries and rural health care providers. 

This type of subsidy for water and wastewater utilities would impose a universal service fee 

upon all of the community water and wastewater customers.  From the 1990 census data, 

approximately 152,550 homes received their water from a public or private water system in 

Alaska, if these homes where charged a fee of $2.19/month then a subsidy of $4 million could be 

raised per year.  This would introduce many problems. First, most of these systems are not 

regulated by the RCA, which would be a requirement to ensure all customers paid the fee. 

Second, there would be urban homes that would benefit from this assistance, but other means of 

subsidizing urban homes should be explored considering the size of Anchorage Water and 

Wastewater Utilities (AWWU), Golden Heart, and others, these systems have the ability to allow 

for life line rates and other fee structure options to protect the public health of those homes 

below the poverty line.  At this time, no Alaskan water utility (larger than 3,300 population) 

researched for this paper offered subsidies for low income homes. 

One recommendation by the NDWAC is for a Low Income Water Assistance Program 

(LIWAP). This program would be funded by a Congressional appropriation and help low income 

households much like the Low Income Heating and Energy Assistance Program (LIHEAP).  The 

NDWAC recommends that the LIWAP be used only for low-income households served by a 
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small utility (less than 3,300 population) with high annual water rates (>$500) due to compliance 

with regulatory requirements; they estimate that the funding needed to cover his would be 

approximately $750,000 for the approximately 51,150 small water systems (National Drinking 

Water Advisory Council, 2003).  Although no data was given this seems very low, but according 

to EPA no rules have ever been adopted that have not been affordable under the 2.5 percent of 

MHI methodology.   

Another form of subsidy would be a one time large contribution or yearly smaller 

payments from the federal and state capital projects funding be deposited in an endowment that 

would fund a form of a LIWAP; this would act much like the Permanent Fund where only 

revenues would be made available to offset rates to make them affordable to homes at or below 

the poverty line. 

Which method provides for a greater return on investment the current method of 

replacement of infrastructure whenever it fails or assistance in operating and maintaining the 

infrastructure to its design life or beyond?   If major system components have a design life of 30 

years; buildings, pipe, water storage tanks, and the actual service life of these components has 

had a much shorter life say 20 years then according to Steve Colt of the University of Alaska 

Anchorageôs Institute of Social and Economic Research (ISER) ñWhen the installed capital base 

is about $1 billion, it is worth investing up to $2.4 million per year in preventative maintenance 

just to extend the average service life of current sanitation facilities from, say, 20 to 21 yearsò 

(Colt, 1994). Colt explains that ñThe benefits of these life-extending measures will be growing 

over time as more and more facilities are added to the capital stock.ò (Colt, 1994).  Current 

expenditures exceed $1.8 billion from 1960 through 2006, (Alaska Native Tribal Health 
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Consortium, 2007; State of Alaska, 2000) using the consumer price index (CPI) this equates to 

about $2.8 billion in 2006 dollars (see Appendix F).  Estimating the current value of the existing 

sanitation infrastructure based on the replacement history of randomly selected communities, 

yields an estimated value of $2.1 billion in 2006 dollars; this would equate to investing upwards 

of $5.0 million per year to maintain the current investment.  To summarize, an investment of $5 

million per year to extend the life of these systems for one year would save approximately $100 

million per year in capital replacement, over a 10 year period this would be equal to half of the 

capital funding each of the last 5 years.  To put it another way a $50 million operation and 

maintenance subsidy over 10 years could save $1 billion worth of premature sanitation 

infrastructure failure.  The replacement history is an estimate based on the research of Final 

Report documents at ANTHC.  The findings indicated that a majority of PVC pipe was replaced 

along with some lift stations and upgrades to water treatment facilities; it was not always obvious 

from the final reports what was replaced and what required upgrading due to expansion of the 

system.  

Any of these suggestions would require an uphill battle to change current governmental 

policy, whether state or federal, although the subsidy that would appear to be most promising 

would be the endowment funded either by a one-time appropriation or small appropriations over 

several years.  The legislative language that enacted the State of Alaska Village Safe Water 

Program does allow for the distribution of grants for operation and maintenance purposes, when 

the community can not meet the cost to operate and maintain the system with local resources.  

Federal law 86-121 also states that operation and maintenance is an allowable cost, but to date no 

appropriations have been made to directly fund this section of the law.  Copies of these can be 

found in Appendix G. 
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Some forms of operation and maintenance assistance do exist for Rural Alaska:  the 

Remote Maintenance Worker Program (RMW) and the Rural Utility Business Advisor (RUBA) 

Program.  These two programs are funded by Federal and State agencies to assist rural utilities in 

Technical, Financial, and Managerial (TFM) responsibilities.  These programs supply the life 

line for systems operating on the edge, and many times they have resurrected utilities financially 

through the RUBA program or have physically saved the system through the RMW program.  In 

State FY05, the RMW program served 183 communities and made 450 trips to assist with 

routine operations and maintenance, at a cost of approximately $8,400 per community (State of 

Alaska, Department of Environmental Conservation, Division of Water, Remote Maintenance 

Worker Program, 2006).  The RUBA program offers assistance to over 40 communities 

providing direct administrative and utility management training (State of Alaska, Department of 

Commerce, Community and Economic Development, Division of Community Advocacy, 2006).   

Other programs such as the Alaska Rural Water Association (ARWA), Rural Community 

Assistance Corporation, ANTHC, Alaska Inter-Tribal Council, Alaska Water and Wastewater 

Management Association, National Tribal Environmental Council, and the Alaska 

Training/Technical Assistance Center assist rural Alaskan communities with some sort of 

Technical, Financial, or Managerial support.  At times these service providers lack critical 

communication with each other and resources are wasted on duplication of services; however, 

attempts have been made to rectify this through the Federal agencies that fund the programs.  

When the need exceeds the resources, it is in our best interest to coordinate with appropriate 

resources to make this form of assistance as beneficial as possible. 
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Demonstration Project 

The Rural Utility Cooperative (RUC) demonstration project was funded in June 2001 with its 

first operational community online on July 1, 2003.  This concept of regionalization is 

recommended by NDWAC, the EPA, and others, although not on the same scale (actual physical 

connection) as some papers are proposing (National Drinking Water Advisory Council, 2003) 

the regionalization of rural utilities are to reduce unit costs, create economies of scale, continuity 

of service, create a centralized knowledgeable management structure, maintain a high quality of 

service and enforce ordinances.  The RUC demonstration project set out to prove the viability of 

a regional utility concept in rural Alaska and to measure whether or not this model could be 

successful.  A baseline survey of 20 communities wishing to participate in the project was 

established.  A site visit was made to these communities and a score was assigned to them based 

on 17 indicators found in Appendix H.  The average score from the baseline survey was 150.25 

(Alaska Native Tribal Health Consortium and Yukon Kuskokwim Health Corporation, 2002).  

The 17 indicators have been collected every six months to establish the relative strength of the 

utilit ies.  The RUC scores are from actual data; non-RUC communities provided information 

through a phone survey and data available on line from EPA, and the State of Alaska, Division 

of Environmental Conservation.  After only a few months of service the RUC communities 

jumped approximately 50 points by adopting and enforcing ordinances, increasing collection 

percentages, providing operators with benefits and providing records.  This gap has widened as 

months of service has increased.  As you can see on page 31, properly operating rural water and 

wastewater systems have increased revenues, stabilized and trained the workforce, reduced 

Significant Non-Compliance (SNC) violations, reduced water production, have maintained the 

number of users and retained operators. 
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Avg RUC vs Avg Baseline
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Figure 6. Average RUC vs. Average Baseline communities, Source: RUC Demonstration Project 

According to Colt (2003):  

A Trade-off with subsistence is not the only reason why some utilities have a difficulty 

retaining trained operators.  Other reasons include low wages, poor benefits, competition 

from local employers (such as the school), and competition from larger utilities in larger 

communities. (p. 13)  

The demonstration project has dealt with these key issues in addressing sustainability measures 

put in place to retain operators, lower costs, and increase efficiencies.  This study views the 

demonstration project as a success on many levels:  

 Communities choose to participate in the program. 
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Figure 7. Map of Alaska
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Circulating Water/Vacuum Sewer

Circulating water/Gravity Sewer

 

Figure 8. Detailed Map of Communities 

 The demonstration project was initiated in one of the poorest census district in the U.S. 

and has exceeded expectations. 

 Other communities outside of the baseline have asked to join and will now receive that 

opportunity. 

 The RMW and RUBA program are working in conjunction with the RUC to provide 

management support funds 
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See Appendix I for a complete look at all of the data for the RUC demonstration project. 

Table 9: Summary Comparison of 20 Community Baseline Report, Source:  RUC Demonstration Project 

Even after raising rates between 75 and 100 percent for three of the communities, the number of 

users has increased over the operational period of the demonstration project. The ability and 

willingness to pay is indicated by the rate at which users continually pay their bills. 

Operator 
Satisfaction 

Non-RUC 
Communities 

RUC Communities 

Benefits None Vacation, Health, and Retirement 

Better range of pay $12.00 to $13.50 $16.00 to $25.25 

Operator turn over 70% in 3 years 0% in 3 years 

Regulatory Commission of 
Alaska 

0% compliance 100% compliance 

   

Economic Stability Non-RUC 
Communities 

RUC Communities 

Significant Non Compliance  
(SNC) EPA list 

3.75 times more likely to 
be on the  SNC list 

 

Water production  N/A Down 66,000 gal/month per 
community or 14% reduction 
since RUC 

Typical fuel cost Average fuel price $3.86 
per/gal 

Average fuel price is $2.46--$1.40 
less than non-RUC user 

User collections rate 
Residential 

40% average at $43.00 
per customer 

100% at $70.00 per customer 

      

Continuity of 
Service 

Non-RUC 
Communities 

RUC Communities 

Base line Matrix score shows 
relative utility strength (over 
4 years) a score of  150 

Down 18 points from 
base line for a total 
score of 132                                                                                                                                                                                                                                                                                                                                                                                  

Up 76 points from non-RUC 
baseline or a total score of 226 

Reliability  Operator turnover is 
high, non operator 
certification is common 

Improved operator training 

Certified operators 

Two operators per system  

Scheduled Maintenance 

Reduced level of service Improved delivery of service 

Records Almost non existent Accurate and reliable accounting 
records 
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SECTION IV: RESULTS  

 

Model 

The ability of Tribal communities to operate and maintain infrastructure they receive 

from funding agencies is determined by the type of system they receive, the number of services 

in the community, and the MHI in that community.  The following multiple regression model is 

used to determine costs of both a circulating water/gravity sewer and circulating water/vacuum 

sewer.  The variables consist of the number of service connections and the type of sewer system 

each community has. 

  FY06 RUC Management TOTAL 
Service 

Connections 
Sewer 
Type 

Alukanuk  $      223,472.20   $         30,030.06   $   253,502.26  138 0 

Chevak  $      273,387.70   $         30,030.06   $   303,417.76  184 0 

Noorvik  $      217,637.78   $                      -     $   217,637.78  130 0 

Savoonga  $      230,654.31   $                      -     $   230,654.31  164 0 

Grayling  $        65,513.80   $         30,030.06   $     95,543.86  52 1 

Holy Cross  $        77,355.11   $         30,030.06   $   107,385.17  65 1 

Russian Mission  $        79,546.15   $         30,030.06   $   109,576.21  75 1 

Shungnak  $      104,731.18   $                      -     $   104,731.18  63 1 

Toksook Bay  $      104,238.77   $         30,030.06   $   134,268.83  113 1 

0 = Vacuum Sewer System       

1 = Gravity Sewer with Liftstation       

 

Table 10: Regression Data 

 

The resulting equation from the regression model is 

y = 118778.79 + 860.55x1 - 71814.00x2.  this yields the following  two equations: 

Estimated expenses for gravity sewer = $118,788.79 + $860.55*(Service Connections) - $71814.00 

Estimated expenses vacuum sewer = $118,788.79 + $860.55*(Service Connections) 
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Regression Statistics 

Multiple R 0.97 

R Square 0.95 

Adjusted R Square 0.94 

Standard Error 18804.19 

Observations 9 
    

  P-value 

Intercept 0.043 

Service Connections 0.027 

Sewer Type 0.037 
    

y = 118778.79 + 860.55x1 - 71814.00x2 
Table 11: Regression Model Statistics  

The R
2
 value indicates that 95 percent of the variations in the expenses are explained by the 

variations in the types of sewer and number of service connections.  Although there are not many 

data points the model appears to be sound when compared against other user fees, or suggested 

user fees.  For a complete analysis of the data see Appendix J. 

Using these equations, this study estimates the expenses for all 122 systems with the following 

results: 

 Forty seven communities fall outside the lower end of the data, less than 52 service 

connections; 5 exceed the upper end of 184. 

 All rates are based on the average of 64.6 percent of expenses being paid by the 

residential customers; this is the average for the communities in the study.  If this 

percentage were to change, then a closer look at communities on the bubble would be 

needed. 
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 Most Tribal communities within the bounds of the data, 52 to 184 service connections 

can afford a circulating water/gravity sewer system.  Only seven of the remaining 70 

communities exceeded the 4.5 percent of MHI.  Two of these are RUC communities: 

Grayling (4.78 percent) and Holy Cross (4.61 percent). 

 Only 45 of the communities with in the limits can afford a circulating water/vacuum 

sewer system.  All of the Tribal communities with vacuum sewer systems in this study 

where within the affordability cap. 

For a complete look at the affordability of each system see Appendix K. 

Service Density 

Service density was plotted against user fee percentage of MHI, from the graph in Figure 9, to 

have a good chance at operating and maintaining a circulating water/gravity sewer system the 

community will require approximately 70 service connections.  To have a reasonable chance at 

operating a circulating water/vacuum sewer system, a community should have approximately 

102 service connections.  This does not mean that other communities can not afford these 

services; those with higher MHI or communities that are willing to pay more than 4.5 percent 

could afford them.  This suggests that the ability of a community at 70 service connections for 

circulating water/gravity sewer and 102 service connections for circulating water/vacuum sewer 

increases substantially.  When considering a community for service this would be a starting point 

to determine affordability, then take into account the actual MHI, and if the school or other 

facilities are willing to support more of the costs to lower the user fees to an affordable level. 
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Figure 9. Service Density for Circulating Water Gravity and Vacuum Sewer. 












