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Abstract

Thisis a studyon theaffordability of circulatingpiped water anevastewatem rural Alaska.

Data was taken from a demonstration project being conducted by the Alaska Native Tribal
Health Consortium and Yukon Kuskokwim Health ganmation and thremdependent

communities with historically accurate expense and revenueTdataugh a multiple regression
analysis costswere estimatefbr other communitiethathawe or maysomedayeceive these

types of systems. An affordabilitygés recommended and expenses examined to determine the
ability of rural residents to pay for these systewthin the defined affordability capAn

estimate was made from the model to determine the amount of deferred maintenance that rural
utilities expeience when charging inadequate user f@dss paper recommenasultiple

methods tdund any neededubsidy to make these systems affordabldltmcome levels

Results indicate that the subsidy and deferred maintenance amounts are comparabje. Finall
applying the subsidy to those customslgere expensesxceed the affordability cap provides a
public health benefitas well as increases the sustainability of the utility.
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SECTION I: INTRODUCTION
Problem Background
Rural Alaska communitieghat have water and wastewater systemdamed with
opemting maintaining and fundingheir complex systemsCapitalconstruction of these
systems isundedby State and Federal governmeagenciesvith the objective oprotecting and
improvingpublic health. Evidence shows that increasing accesslédiredamount of potable

water hageducednfant mortality ratesgastrointestinatliseases, and other waterborne diseases.
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Figure 1. Perceribdianhomes with sanitations. Gastroenteric Death and neonatal mortality. Source
DHHS/PHS/IHS

In the 1970sad 1980s water and wastewatgrastructurevas builtprimarily to improve

health Funding for these systemssavailabledue to generous support by th&atefrom
pipelinerevenuesgduring this same time peripRevenueSharingbrought other neeti funds to
the Incorporated Citiesecessary to sustain thiy operations Revenue Sharingas enacted in

1969 andpeaked in 182. Rural canmunities if not collectingfees to support the infrastructure



could useRevenueSharing or other grants tat leastpay for electricity and fuel to keep the
water and sewer systems operatingthére was anajor beakageor freeze-up, they would
simply apply for emergencfunds for repairs Money wasavailable and the politicalentiment
wasto give the rural commmities the access tbesemodernconveniencesDuring the1990s,
theRevenue Sharingrogramcontinued to decline unifinally, in 2004 Governor Mukowski
eliminated the progranfccording to the Alaska Municipal League (2066F r om 2 0 0Q 3

94 cties (out of a total of 146 cities in Alaska) lost an average of approximatggrd@nof the

t

o

2

revenue required to pThessevalely linbteddhe o mpubl t cesér v

ability to subsidize local expense3o compound thisg major sotce ofincome, thdishing

industry, has dwindled to a fraction athat realized irthe late 198Qs
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Exveszel Value: Value of Alaska's Commercial Fishenes (inflation-adjusted to

2005 dollars).

Figure2.Val ue
Commercial Fisheries

At the same timetber costsn rural communitiebave increasedCommunity insurance costs
have increased, the State PERS prograsmfaandated increases, and faets have

skyrocketed In a recent article published for tRést Alaskans InstituteResz (2005) states that

of

Al as k a 6 s 20060vemiew. Soureebtateof Adabka/Divis®rs of



fi C o oitheating fuel ranged from a low of $2.16 in Delta Junction to $5.40 a gallon in
Hughes®. In a recent report to the Governor published by the Division of Community Advocacy
asurveyof ruralfuel pricesfor both #1 heating fuel and gasolim@&ve documeedincreass

over 2005. Some communities are payingr$6.00gallonfor bothheating fuel and gasoline
Priceswill only increaseagainthis winterascommunities who failed to fill their tankhis fall

by barge start flyingn fuel.

Heating Fuel #1: Price per Gallon (excluding North Slope
communities) September, 2006

$7.00

$6.00

$5.00

$4.00

$3.00 A

$2.00

$1.00

Minimum Mean Maximum

‘EI November 2005 B September 2006 ‘

Heating Fuel #1: Retail Price per Gallon (excluding

North Slope Communities) Minimum Mean Maximum
September 2006 $ 297 $ 4.19 $ 6.36
November 2005 $ 247 $ 3.56 $ 540

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

Figure 3. Heating Fuel Prices, SourBtate of Alaska/Division of Comamity Advocacy



Gasoline Retail Price Per Gallon for Subset of 29 Alaskan
Communities (excluding North Slope Communities)
September 2006

$7.00

$6.00

$5.00

$4.00

$3.00 -

$2.00

$1.00

Minimum Mean Maximum

‘I:l November 2005 B September 2006 ‘

Gasoline: Retail Price per Gallon (excluding North

Slope Communities) Minimum Mean Maximum
September 2006 $ 3.13 $ 4.37 $ 6.00
November 2005 $ 284 $ 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

Figured. GasolinePrices, SourceState of Alaska/Division of Comumity Advocacy

Systens or portions of systentuilt in the1970sare now reachingomeof ther life
expectancy if they have not already been rebuilt dussidequate arctic materiatieferred
maintenanceor improper operationsMore and more of theapitalfunding allocated each year
is neededo upgrade and replace older systéeasing less money for new systendster 40
years of funding,@ne communities still do ndiaveanything more thaa central water point
and a washetertype facility. A washeteria consists of a centralized buildgmgducingpotable

water for consumptioandbathing and laundry facilities for personal hygighés the basic



facility installed to protect public healtiAlong with the typical cost of existing systems
regulatoryagencies are putting more and more requirements on the owners of the systems. The
Environmental Protection Agency (EPA) has increased its requirements for Aesied, new
regulations such as ti8tage 1 and Stagedisinfeciants and Disinfeain Byproductsule, Long
Term 1 and Long Term 2 Enhanced Surface Water Treat@emind water ruleandothers
(SeeAppendixA for list of rules added sincdE76. The Regulatory Commission of Alaska has
recentlybecomeactivelyinvolved in regulating wier and sewer systermsrural Alaskaandis
requiring owners to file provisional certification to comply with State mandaide State of
AlaskaDepartment of Environmental Conservatismequiring all new grantees to meet the
Rural Utility Business Alvisors(RUBA) 27 Essential indicators before funds can be released to
construct nevor replace worn outfrastructure.These 27 indicators measure thditiesd
Technical, Financiabnd Managerial (TFM) capabilitie®lthough all of the above have go
intentions it puts further burdens on the underpaidl usually unskilledtility clerks and
operatorsin a recentlournal AWW/Aarticle, Shih, Harrington, Pizer, and Gillingham (2006)
found the following:

Because of their size, the technical, manadjeaind financial capacities thabdern

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

all the size categories, systems serving@8 individuals experience the most violations

per 1000 people serve(p.100)
This is not unigue to water angastewatemfrastructure, fuel farms, runways, schools, clinics
and in some communitiesnarinas are being rebubecaus¢hey have reachetie end othear
useful life.

Project Objectives

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

functioning circulating water and wastewater systems across Alaska andtdefiokowing



a. What isaffordable andhow toset an affordability cap

b. Determine if a subsidy is required and the amount$ylikeeded given certain
community housing density and median household income

c. ldentify possible sources for subsidy

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

systems through a multiple regression analysis

e. Estimatethe 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 reportiooks at the affordability of operatingipedwater andvastewatesystens
andpossible sources for subgd, as well akow to distribute that subsidy maximize the
health benefits that the systems were built to providigtawas providecbn 6 communitiegrom
Rural Utility Cooperative Dewnstration Projecturrentlybeing conducted jointly by the
Alaska Native Tribal Health Consortium (ANTHC) and the Yukon Kuskokwim Health
Corporation (YKHC)andthree other communities with relial#&pense and revenue
information have submitted informati for ths analysis This paper takes ¢hdata from the nine
communitieson true costand prepares a modesingmultiple regression analyste predict cost
for other potential system#\n affordability capis setin placeto providean upper bound on
what is considered an affordable rak®llowing this introduction, a summary of the literature
reviewconducted fothis project is presented Bection Il

Section llisets up théroject Development includindgemographics of the Alaska Tribes
servedwith maps and system typdéke development of the affordability cap, economic data

evaluating increased costiecreased revenuasd subsidies received by rural residents, a



discussion on water and wastewater subsidies, and how usiigitouseholdncome (MHI)
affects those at or below the poverty linkhis section alsdescribes th&UC Demonstration
projectwhich providesmost of theoperating costs for the model.

Section IMdescribes the model and sets up the data for the service densityedieferr
maintenance calculations and subsidy.

Conclusions and recommendatiarsaffordability,housing densityand the ability of
rural residents to pay for these serviaes presented i8ectionlV; suggestions for future work
and lessons learnedealsobe included. All referencegilized in the preparation of this report

are fullycitedin the reference section. Supporting information is included in the appendices.

SECTION Il : LITERATURE SURVEY

A survey of existing literature and research for thort 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 availdd though the UAA Consortium Library. Keyord and search

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

Literature Review Searched Phrases
Alaska Rural Utilities, Alaska Rural
Water andNVastewater
Affordable Criteria forDrinking Water
Sustainable Utilities in Rural Alaska
Water and Sewer Infrastructure
Operations and Maintenance in Rural
Alaska
EPA, ISER, NDWAC, AWWA
AWWU, Golden Heart
Rural AlaskaEconomics
U.SCensus

Tablel: Literature Review/Searched Phrases



A search of th&JAA Consortium Library wasompletedsearcheicluded publications on
rural water andvastewatersustainable water and sewer amdal Alaska specifiarticles
numerous articles on rural sanitatiware found The website for the UAA Engineering and
ScienceManagement Progn (ESM)was searched arfidur topics were found osanitation and
health facilitiesor Alaska Natives Two described the overathnitationprogram operations
oneexploredthe Operation and maintenanaa& health facilities and the other described the
heating demands of a washeteria faciliyeb searches routinefgferredto the Institute of
Social and Economic Research (ISEfRe Regulatory Commission of Alaska (RCA), which has
a mutitude of articles foregulatory rule changand the Environmental Protection Agency
(EPA) Ground Water and Drinking Water Information for States on Developing Affordability
Criteria for Drinking Water Onearticle of interestitled Sustainable Utilies in Rural Alaska
produced by ISERrovidesa background of Electrical, Water and Sewer and Bulk Fuel
management, maintenanesd operations.
The basic questions to be answered by the literature searchsvetows
1. Howto determine affordabilityor water and wastewater utilities
2. What types of subsidies exist?
| found many references @stablishingaffordability guidelines dl of which pointed to the EPA
affordability guidelinefor water Rubin (2001) states that:
In 1998, EPA commissioned a diuto develop nationdével affordability criteria. The
conclusion of that study indicated thatt@tal household water bill in the range of 1.5
3.0 percent of household income can be supp@fA has subsequently used that
study to support a defiive affordability benchmark of 2.5 % of MH(p. 9)
However, mmerous groups disagree witiis percentagencluding theNational Rural Water

Association (NRWA) t he EPAO®Gs own S andéhe atdonaADrivking or y

Water Advisory Council\DWAC). These groups all agrédeatEPA shouldrethink its

Boar



methodology in determining the 208rcentof MHI for watet one group harkecommendethe

useof a 1percentcap on affordability for wateiThese lower rates are to lessen the impact o

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

the 18" percentile of communitieis each water system classificatimhen determining

affordability for thethreeclassifications of small water systenrstead of the cuent

methodologyof using the 58 percentilewhen deciding if new rules or changes to rules are

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

collectedcomments on these recommendations and is formulating new standatdtefaining

affordability of small water systemthis comment period ended May 2086d a new standard

shouldbe out soon The use of MHI began with the Farm Home Loan program and was

established to determine if infrastructure operation and maintemanute be sustainable by the

local usersThe 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) ir2197served 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/l of 1.5 percent of MHI (rather than the 2.0
percent now employed) was viewed as the po
higher burdens could result in widespread failure of customers to pay their sewer bills,
shortfalls in expected revenues, ahd 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, thecane pt of MHI percentage as an indioc
waterand wastewater improvements emerdpd8)

Based on this literature revieand with supporting data from the Rural Utility Cooperative

Demonstration Project of users payingesabf 3.13.8 percentof MHI andcollection rates of

100percent theaffordability cap will beset at4.5 percentof MHI, until EPA establishes new

guidelines. For rural Alaska referencel$SER and the Alaska Department of Community

Advocacyprovided mawg referencesmost interesng is Sustainable Utilities in Rural Alaska



produced by ISER in 2003n thisreport Colt (2003)substantiates the existing system of capital
replacement with noperation ananaintenance funding only encourages the wrong\weha
In a nutshell, current subsidies to rural Alaska utilities are poorly structured because they
encourage the choice of expensive, cajiitednsive systems and they discourage prudent
or efficient maintenance. They tend to reward the failure totaiainapital by replacing
that capital whe@ but only whe® it fails, while offering little or no incentives in the
form of resources for prudent maintenance or cost cufiig)
Other sources of information were provided from the initial baseline staiingerim report on
theRUC Demonstration project he baseline report indicated the need for assistance and the
lack of some of the ammunitie®technical, financialand managerial capabilitieslating to
water and wastewater facilitié8laska NativeTribal Health Consortium and Yukon

Kuskokwim Health Corporation, 2003hd the interim report measured the value added of the

RUC demonstration projeap to that timgKonkel, 2005)

SECTION IIl : PROJECT DEVELOPMENT

Demographics

There are 229 recogniddribes in Alaska; this paper looked at 122 of them that either have
an existingarcticcirculating water and wastewater system or may receive one. The reason only
122 are considedhere is as follows

e 23Tribesdo not have a physical location

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

most have a population greater ti8800Q
e 41 Tribeshave standard stdirctic type systems

e 25Tribeshave individual wells and septic tank and drainfields

10



These 22 Tribes ae 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 thaj®Q0 people. Theeexistingwater systems are comged of two
distinct kinds of systemsirculating watefgravity sewer and circulating wafeacuum sewer.

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

system to keep the water and wastewater from freeequaring large amounts @lectricity and
fuel. Of these twovacuum sewer typgystems are much more expensive to operate and
maintain Thistype ofsystemis usuallycontained in above ground utilidors becaokmarginal

soil characteristicgdargepumps are required to constantly keepacuum onhe system to

remove wastewater. Because these systems are aloowvel gney are exposed to extreme cold

temperatures an@quirelarger 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

Table2: System Classification

This paper focuskon the 59 existingarcticcirculating water anevastewatesystems and the36

other communities that could potentiatlgserved withone of these twbypes of systems.

11



TechnicalFinancial/Managerial Conditions

Presently in fourth quarter FYP6nly 59 percent ofall Water System Operators siat
least one certification level of the system they opefldtese consist of Water Treatment, Water
Distribution, Wastewater Treatment, and \téagter Distributior(State of Alaska, Department
of Environmental Conservation, Division of Water, 200Bifty-sevenpercent of the 22 Tribal
communities are on the EPA Significant NGompliance list for various infractions of the Safe
Drinking WaterAct as amended ih996(State of Alaska Department of Environmental
Conservation, Division of Water, 2008)he currentRUBA quarterly reporindicates thal 03
out of 147 communitiedo not meet RUBASssential Indicators, meaning they are not operating
their utility in a manner that meets basic financial, managerial, and technical capabiliese
are indicators of the ability of small systems in rural Alaska to comply with Federal and State
regulations and granting agenc{&ural Utility Business Adisor, 2006).

Affordability

What is affordable? For a family thia median household income k) of $51,571
(Alaska Averagd 999 a $17.9Ymonth, $74.92/year or 11 percenof MHI water and
wastewatebill (1999AWWU Non MeteedResidential Ratay cansideredaffordableby the
EPA. According to the American Water Works Association (200%,average US household
served by a public water and wastewater system in 1999 paid $476 for the service, which
represented 1.percentof themedianhousehold incom Whatabout when the percentage of
MHI for water andvastewateclimbs © 3 or 4 or even 5 percens it affordable then?Vhen

measuring this against the poverty guidelinegould appear fronTable4 that the higher the

12



MHI the greater the burden dmose househo$that fall below especially on those below the

poverty line

2006 HHS Poverty Guidelines

Persons in

Family or Household

1
2

3

7
8

For each additional
person, add

48 Contiguous

States and D.C.

$9,800

13,200

16,600

20,000

23,400

26,800

30,200

33,600

3,400

Alaska Hawaii

$12,250 $11,270

16,500 15,180
20,750 19,090
25,000 23,000
29,250 26,910
33,500 30,820
37,750 34,730

42,000 38,640

4,250

3,910

Table3: 2006 HHS Poverty GuidelineSOURCE: 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
Userfee @ 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)

Table4: Rate equal to 4.5% MHI and effect on those homes below.
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In a 2002State of Aaska studyfoster explains tha@{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 withigffardability thresholdidentified by the

EPA in its national standardsisincethe State of Alaska has not adopted a different method and
the rates i@ within the EPA national standards, thisther supports the use# thecurrentEPA
recommendatioof 4.5 perceniof MHI for combinedwater andvastewater To determine the
affordability capfor each of the 22 Tribal communitiesthis papeuses the 2000 census
determineMHI for each Tribal communityral then multipliedhe MHI by 4.5percent the

results ardocatedin AppendixB.

Within the funding agencies and assistance gratpse is debate over the ability of
rural residents to pay feeg to the affordability cap af.5percent Somearguethis high cap
puts afurther burden on aubsistenceconomy with little or no cash,he othes argue that
with all of the forms of subsidigbat do exisand thesubsistencéfestyle the cap might be

extended to Br 6 percent.The following aguments pointo items mentioned earlier

Higher fuel prices

e Travel into and out of the commity is expensive.

e Southwest Alaska pays an average price of $0.44/kwh before the Power Cost
Equalization adjustmeditcompared to the average of $0.11/kwh in Ancho(&gst
Alaskans Institute, 2006).

o |t takes 2.8 wage earners in Bethel to buy an avdragse compared to 1.5 wage earners

in AnchoraggFirst 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 ele¢Firsty

Alaskans Institute, 2006).

In all butfive 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 Anchorggjest Alaskans Institute2006.

Examples that may provide for more disposabkheae as follows:

Rural Alaskan residents harvest approximately 44 million pounds of fish and wildlife for
food, the replacementlue of which is $220,000,0@Blaska Oceans Program, 2006).
Wild foods supply 1/3 of the caloric requirements of rural Adexs{Alaska Oceans
Program, 2006).

49.76percentof homeowners in th€ribesstuded owned their residendd).S. Census,
2000.

9.2 percentof renters in tis studypaidno rent in the home they resdl@).S. Census

2000).

Subsidized housing fanostof the remaining residents

Low income energy assistance

Subsidizedmedical

Average consumer expenditures forchorageand nationdy are showron page 16these were

usedin comparison ohousingexpendituresor theninecommunities used in this repart

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 éxgsnoin medical.

Table 5 shows the number of homes and the amount they pay for housing and selected

15



owner/rentecosts.

Average Income Expenditures for Anchorage

Food and
beverage, 12.3%

N

Transportation,
19.0%
_1

Recreation, 7.0%

Medical care,
6.2%

Education and
communication,
5.5%

Other goods and Housing, 43.6%
services, 3.7%
Apparel and
upkeep, 2.7%

Average Income Expenditure for U.S.

Food and
beverage, 14.4%

Transportation,
Recreation, 5.4% 18.0%

Medical care,
5.9%

Education and
communication,
2.1%

Housing, 32.1%

Othe_r goods agd Apparel and
services, 16.6% upkeep, 5.5%

Figure 5 Expenditures for Alaska and USSource State of Alaska, Department of Labor and Workforce

Developmentand Consumer Expéditure SurveyBureau of Labor.
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Housing and Selected Monthly Costs (Source U.S. Census Bureau)

120

@# of Homes with Mortgage
B # of Homes with No Mortgage
O# of Homes Rented
100
80
a
Q
£
o
I
s 60
T
Qo
€
>
=
40
20
0 J]: J:I]
No Cash Lessthan| 10.0to 15.0to 20.0to 25.0to 30.0to 35.0to 40.0 to 50.0
Rent 10.0 14.9 19.9 24.9 29.9 34.9 39.9 49.9 percent or
percent | percent | percent | percent | percent | percent | percent | percent more
‘D# of Homes with Mortgage 0 29 42 28 39 8 15 26 11 20
|m# of Homes with No Mortgage 0 103 98 60 45 48 11 17 16 63
‘D# of Homes Rented 85 28 67 25 17 5 3 6 6 6

Table5: Number of Homes in Research group and Percentage paid for housing and housing relat8dwaosts

2000 U.S. Census Bureau

This would indicate that more ptaxed income is available tmver other expenses including

utility expensesTable5 indicates thafribal communities in thistudypay less for housing and

selected housing costs thanttle average Anchorage residet8.8percentof homes pay less

than 20percentof thar MHI. Table 6shows housing costsf the ninecommunitiescompared to

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

and housingrelated costs are households below the MHI, thesiseholdsvould beone ofthe

targetsof 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)

25%

@ Study Group
B State of Alaska

20%

15% —|

10%

5% 1

0%

T
No Rent Lessthan 10.0 10.0t014.9 15.0t019.9 20.0t0249 25.0t029.9 30.0t034.9 350t039.9 40.0t049.9 50.0 percent Not Computed
percent percent percent percent percent percent percent percent or more

Table6: Percentage of Homes vs. Percentage spent on housing and housing related eépertsed]).S. Census
Bureau

There is also debate over willingness to pAywhat priceisc 0 n s u wilBngn@ss o
paycompromised?The EPAG6s 1998 study, I nformation for
Criteria for Drinking Water, statéds A wi del y hel d view in the wate
areas has hi st or i Thaibsttugthroughetilaskanaddeesppcially méhd . 0
rural communitiesstudied Table7 indicates variouswater and wastewateates fromsurveys
conductedn 1983(Lanning, D., Nunogawa, J., 1982000(Smythe, G., 2000)and 2006n

nine communities A complete list can bound in AppendixC.
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Water/Wastewater Rates

1983

(CPI 2006(CPI 1983 in

99.6) 2000 200.6) 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 $106.00 $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

Table7: Water/Wastewater Rates

Chargng rates to users that cover expensetifficult if for years the rates were underpriced and
collection policies were never enforceldor example oneparticularcommunitywould usethe
CB radio every month and broadcast a message to alldistbat it was time to pathewater
and sewer bilby announcingfi Rase come by the city office when you @and pay your bilb
WhenANTHC took overthatc o mmu n i t ypfogramtaccduhts recgivablequaled
$169,467.Threeyears latethere was systemized, repeatable billing systenplace with
accuratebills arriving every montton timewith anenforcedshut off policy With this system,
the communityhas reducetheir accounts receivably 9.3 percentand slowly increased their
rates from 30 to $50/montland has a collection percentage of pgicent. This helped
significantly but stilldoes not yet covall of the expensesThisc o0 mmu nwillingnéss and
ability to paywasthere butcommunity members jusieead procedures in plade orderto
makepayments For most communitieshere aregood intention®f operating and maintaining
the systemhoweverjn a small community of 300 wheeveryone knowsach otheor are
related residentsio not oftenpay. When that becomes the narthe utility starts a death spiral.
The history of letting people slide on thatility bills has become chronic and with no shut off
policy enforcedwhen the utility does need money no one is likely to pay. bEhavior

rewarded is the behavior leadhand repeated
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True Costs
In the202 baseline report for theuRal Utility Cooperativedemonstration projecthe
consultant concluded that without extensive research none of the 20 communities in the study
could produce records to determine the aatdpkenses and revenues attributed to the operation
and maintenance of theater and wastewateitilities (Alaska Native Tribal Health Consortium
and Yukon Kuskokwim Health Corporation, 2002hese true costs have eludestleral and
State agencig®r mary years;predictions have been made but no actual field investigations

completedo definitely measure costs and efficiencies until the Ri#S 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%

Table8: Revenue & Expenses
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In a report titled Sustainabldtilities in Rural AlaskaColt, Goldsmith and Wiita stated
Thetrue cosbf utility includes operating anghaintenancelus the cost of providing,
renewing, or replacing capital equipment. @tlities incur these costs, but some of the
costsmaymo be carried on the utilityds books.
utility uses capital funded by grants or subsidized loans and when it defers or neglects
maintenance(p. 2)
A standard chart of accounts fech otthenine utilities is incluced inAppendixD. Fom this
standard chart of accouri§.9 percenof expendituresreattributed tooperatodabor,15
percent to electricityl6.3 percento fuel, 4.1percento supplies 3.3percento contract labor,
2.3 percento replacement parfand2.1 percento othermiscellaneous expenseSince none of
these communities have planned to reptremtfundedplant capitalization was not included in
thebudgets The trouble withmostrural Alaskautilities is that they do not charge custase
feesufficient b cover the dayo-day expenses let alone any capital replacement costswahis
brought to lightinthe 1999 RUBAIt i | ity Management Survey. The
one (91) communities (6dercentof those that charge usgreported they do not collect enough
revenue to cover t (StateofAldskaDeparmmdnt  Eomeunityammst s 0O
Economic Development, 1999.pata from the survey indicated that @ércentof these
communities were within $5,000, 2@&rcentwere within $10,000, 2percentwere within

$20,000 and 37percentwere more than $20,000 from covering expeliSeéste of Alaska

Department of Community and Economic Development, 1999).

In a report to the Denali Commission on replacement of guaatedinfrastructurean
example of a community water and sewer systemdigasissedFoster, 2004)From this

example(Foster, 2004)the followinguser rates would need to be charged

Using Capital recovery approach
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User Fee = 4.0% of MHI o Repair&Replacementfunded
User Fee = 4.2% of MHI IR&R fund allowed forequipment

User Fee = 18.6% of MHI R&R fund allowed forequipment and facilities

Using Depreciation approach:
User Fee = 4.0% of MHI with no depreciation
User Fee = 4.2% of MHI if equipmeistdepreciated

User Fee = 13.4% of MHI if equipment and faciliteeedepreciatedvith areturn on working
capital

User Fee = 26.5% of MHI if equipment and faciliteeedepreciatedvith areturn on all capital

Using Sinking Fund Approach:

User Fee = 4.0%f 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

From this exampldt is easy to see that the most a community can realisticcomplish is the
replacement of equipment. This equipment is routinely described as anything thatarest

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

Subsidy
In rural Alaska nail, telephone service, electricity, water amaisewatercapital projects,
heating,andhousing,areall subsidizedervices A subsidyfor our purposes for a third party

contribution tohelp pay for service that everyone needs but might not be affordable to all that
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need it In the case of telephoservice, everyonm the U.Spays a universal service f@dSF),
this feewas establishetb make service affordable to everyoAecording to the Federal
Communication Commission (2006):
Because telephones provide a vital link to emergency servicesyeéongnent 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, in@ucbnsumers with low
incomes, those living in areas where the costs of providing telephone service is high,
schools and libraries and rural health care providers.
Thistype of subsidyor water and wastewater utilities wouldpose 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 gystem
Alaska,if these homes where charged a fee ol $honth then a subsidy o#$nillion could be
raised per year. This would introduce many probldfirst,most of these systems are not
regulated by the RCA, which would be a requirement to ensure all customers paid the fee
Secondthere would be urban homes that would benefit frioism dssistangéut 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 othdee strutureoptions to protect the public health of those homes

below the poverty line. At this timao Alaskan water utility (larger than 3,300 population)

researched for this paper offered subsidies for low income homes.

One recommendatidoy the NDWAC isfor a Low Income Water Assistance Program
(LIWAP). This program would be funded la Congressional appropriatiand help low income
households much like the Low Income Heating and Energy Assistance Program (LIHEAP).

NDWAC recommends that the LIWAP beadasonly for lowincome households served by a
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small utility (less than 3,300 population) with high annual water rats0() due to compliance
with regulatory requirementghey estimate that the funding needed to cover his would be
approximately $750,00for the approximately 51,150 small water systéNetional 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 undepéhecaibf

MHI methodology.

Another form of subsidyould be a one time large contribution or yearly smaller
paymentdrom the federal and state capital projects funding be depositadendowment that
would fund a form of a LIWAR; this would act much like theermanentund 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 investrenturrent method of
replacement of infrastructurehenevertifails orassistance in operating and maintaining the
infrastructure to its design life or beyond? major system components have a design lifaof
years buildings, pipe, water storage tanks, and the actual service life of these components has
had amuch shortelife say 20 years themccording tdSteve Colt of théJniversity of Alaska
A n ¢ h o rimstguee @fsSocial and Economic Research (ISBERVYhen t he i nstall ed
is about $1 billion, it is wortinvestingup to $2.4 million per year ipreventative maintenance
just to extend the average service life of current sanitation facilities from, say, 20 to 2l years
(Colt, 1994). Colt explainsth&tT h e b e n e f i-d@xtendiogimedsures wik be growing
over time as more and more fad@i are added to the capital $¢ocfColt, 1994). Current

expenditures exceed $1.8 billion from 1960 through 208idska Native Tribal Health
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Consortium, 2007State of Alaska, 20Qusing the consumer price index (CPI) this equates to
about $2.8 billon in 2006 dollargsee Appendix F) Estimating theurrentvalue of the existing
sanitationinfrastructure based on the replacement historgimfiomly selected communities,
yields anestimatedsalue of$2.1 billion in 2006 dollarsthis would equate tmvesting upwards

of $5.0million per year to maintain the current investmeht. summarizean 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 replacementera 10 year periothis would be equal to half of the
capital funding each of the last 5 yeaf® put it another wag $50 million operation and
maintenance subsidy ovéd yearscouldsave $1 billionworth of premature sanitation
infrastructure failure The replacement history is an estimiaésed on the researchFohal

Report documentat ANTHC. The findings indicated that a majority of PVC pipe was replaced
along withsomelift stations and upgrades to water treatment facilittesas not always obous
from the final reports what was replaced and what required upgrddentp expansion of the

system

Any of these suggestions would require an uphill battle to change current governmental
policy, whether state or federal, although shésidythatwould appear to be most promising
would be the endowmehindedeitherby aonetime appropriatioror small appropriationsver
several years. The legislative language that enactestdite of Alaskd/illage Safe Water
Program does allow for the distrilmrt of grants fooperation and maintenanperposes, when
the community can not meet the cost to operate and maintain the system with local resources.
Federal law 86L21 also states thaperation and maintenanitean allowable coshutto date no
appuopriations have been made to directly fulhid section of the lawCopies of these can be

found in AppendiG.
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Some form®f operation and maintenaneassistanceo exist for Rural Alaskathe
Remote Maintenance Worker Program (RMW) and the Rural yBlitsiness AdvisofRUBA)
Program. These two programs are funded by Federal and State agencies to assist rural utilities in
Technica) Financia] and ManagerigTFM) responsibilities. These programs supply the life
line for systems operating on the edged many timetheyhave resurrected utilities financially
through the RUBA program dravephysically saedthe systenthrough theRMW program. In
State Fr 05, the RMW program served 183 communiteaslmade 450 trips to assistith
routine operationsral maintenance, at a costagfproximately $8,400 per commun({$tate of
Alaska, Department of Environmental Conservation, Division of Water, Remote Maintenance
Worker Program, 2006)The RUBA program offers assistance to over 40 communities
providing drect administrative and utility management traini8tate 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
Asgstance Corporation, ANTHC, Alashater-Tribal Council,Alaska Water and Wastewater
Management Association, National Tribal Environmental Council, and the Alaska
Training/Technical Assistance Censssist rural Alaskan communities with some sort of
Techncal, Financial or Managerial suppartAt times these service providers lack critical
communication with each other and resources are wasted on duplication of seoueager,
attempts have been made to rectify this through the Federal agenciesdhsiefprograms.
When the need exceeds the resoyiit&sin our best interest to coordinate with appropriate

resources to make this form of assistance as beneficial as possible.
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Demonstration Project
TheRural Utility Cooperative (RUCJlemonstration jectwas fundedn June2001with its
first operational communitgnline onJuly 1, 2003. This concejoff regionalizations
recommended by NDWAC, the EPAnd others, although not on the same S@atial physical
connectionassomepapersareproposng (National Drinking Water Advisory Council, 2003)
the regionalization afural utilities areto reduce unit costs, creaeonomies of scalepntinuity
of service createa centralized knowledgeable management struatus@tain a high quality of
senice and enforce ordinancedhe RUCdemonstratiomprojectset out to prove the viability of
a regional utility cacept in rural Alaskandto measure ether or not thisnodelcould be
successful A baseline survey of 20 communities wishing to parti@patthe projectvas
established. A site visit was made tesh communitieand a score waassigned to therbased
on 17 indicatorgound inAppendixH. The average scoredimthe baseline survey wa$0.25
(Alaska Native Tribal Health Consortium andkRéam Kuskokwim Health Corporation, 2002).
The 17 indicators have been collected every six months to establish the relative strength of the
utilities The RUC scores are from actalgta;nonrRUC communitieprovided information
througha phone survegnddata available on line from EPA, and the State of AlaBkasion
of Environmental ConservationAfter only a few months of servickg RUC communities
jumped approximately 50ointsby adopting and enforcing ordinances, increasing collection
percentagesproviding operators with benefiggd providing records. This gap has widened as
months of service has increased. As you can see orBfpagg®perly operating rural water and
wastewater systems have increased revenues, stabilized and trained tbeceorkfluced
Significant NonCompliance (SNC) violations, reduced water product@vemaintained the

number of users an@étained operators.
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Avg RUC vs Avg Baseline
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Figure6. Average RUC vs. Average Baseline communijtBzsurce: RUC Demonstration Project

According to Colt 2003):
A Tradeoff 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 fronr latitiges 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 efficiedtissstudy views the

demonstration projé@s asuccess on many levels:

e Communities choose to participate in the program.
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Figure7. Map of Alaska
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e The demonstration project was initiated in one of the poorest census district in the U.S.

and has exceedexpectations

i

= Venetie
. Chalkyitsil
*  Fort Yukon
y " Birch Creek
Stevens Vilage
Circle *
i Rampart
Nenana
+ Cenwel  Dotlake’
Tanacross .
Tetir
* Gulkana
Glennallen «

GULF OF ALASKA

e Other communities outside of the baseline have asked tafjoinvill nowreceivethat

opportunity

e The RMW and RUBA program are working in conjunction with the Ro@rovide

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

Operator Non-RUC RUC Communities
Satisfaction 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

Table9: Summary Comparison of 20 Community Baseline Ref@ource: RUC Demonstration Project

Even after raising ratdsetween 75 antlOO percentfor three of theecommunites the number of

users has increased over the operatipariod of the demonstration proje¢he ability and

willingness to pay is indated bythe rate at which usec®ntinually pay their bills
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SECTION IV: RESULTS
Model
The ability of Tribal communities to operate and maintain infrastructure they receive
from funding agencies is determiniegthe type of system they receive, the nundfeservices
in the communityand 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 sergieenections and the type of sewer system

each community has.

Service Sewer

FY06 RUC Management TOTAL Connections Type
Alukanuk $ 22347220 | $ 30,030.06 $ 253,502.26 138 0
Chevak $ 273,387.70 | $ 30,030.06 $ 303,417.76 184 0
Noorvik $ 21763778 | $ - $ 217,637.78 130 0
Savoonga $ 23065431 | $ - $ 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

Table10: Regression Data

The resulting equation from the regression model is

y =118778.79 + 860.55x%; - 71814.00x,. 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 + 860.55x; - 71814.00x

Tablell: Regression Model Statistics

The R value indicates that®perceniof thevariations in the expenses aeplained by the
variations in theypes of sewer and number of service connectiéithough there are not many
data points the model appears tassband when compared against other user fees, or suggested

user fees.For a complet@analysis of the data see Appendix

Using these equationthis studyestimats the expenses for all 122 systewish the following

results

e Forty severcommunities falbutside the lower end of the data, less than 52 service
connections5 exceed the upper end of 184.

¢ All rates are based on the average of @&@entof expenses being paid by the
residentialkcustomers; this is the average for the communities in the.stiithyis
percentage were to change, then a closer look at communities on the bubblbevould

needed.
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e Most Tribal communities within the bounds of the d&tto 184 service connections
can afford a circulating water/gravity sewer system. @alyenof the remaining @
communities exceeded the gércentof MHI. Two of these are RUC communities
Grayling (4.78percent and Holy Cross (4.6fierceny.

e Only 45 of the communities with in the limits can afford a circulating water/vacuum
sewer system. Allfahe Tribalcommunitieswvith vacuum sewer systermsthis 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 MHilitie graph in Figur8, 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 sewgsterm a community should have approximately
102 service connectiong:his 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 ggests 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 gtanting
to determine affordabilitythen 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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Figure9. Service Densitydr Circulating Water Gravity and Vacuum Sewer.
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