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SECTION

and

waterand sewer feasibility study hasbeen completed for the Toogha Inc Tanana

Alaska That effort includedevaluating sanitationfacilitiesalternativesand obtaining

public inputon the alternativesThe following summarizes the findings of this feasibility

study

Optionswere evaluatedandcapitaland operation and maintenance costs estimated for

each option

Native and City councils eliminated all haul options leaving three options for the

residents to consider

Piped waterandgravity sewer

Piped waterandvacuum sewer

Replace the existingLaundromatWater Treatment Plant WTPonly

Two housetohouse surveyswere conducted to solicit local input onsanitationfacilities

alternatives One was conducted withinthe area boundedbythe EldersResidenceon

the west and Sunshine Subdivisionon the east In this survey the residents

overwhelminglyselected piped waterand gravity sewer second surveywas

conducted for the residents living in the outlying areas ieSite Road MissionHilland

Old MissionareasThese residents selected individual wells as the preferred water

supply option Theywould continueto useouthouses for sewagedisposal

The estimatedcapitalcost for pipedwaterand gravity sewer system for the area

boundedby the EldersResidenceon the west and Sunshine Subdivisionon the east is

approximately12 millionThe monthly user fee for an individual residence is

estimatedat 103 whenthe entire system is put into service

The estimatedcapitalcost for 27 individual wells for the outlying areas is 135000
27 wells 50 feetwell 100footOutlyingresidents would be responsible for the

operationandmaintenance of their well andsewage disposal system

Because of the size and cost of this project it is recommended that the construction

activities be conducted in phases If possiblefunding requests shouldbe limitedto

1000000An exception is Phase which consistsof the designand construction of

new piped gravity sewer system to serve the buildings that are now served by the

existingsystemThe proposed water system andsewer system phases are shown in

Figures through 16 at the end of this section andthe costs are shown on Table 11

Phase willconsist of conducting designstudy for the development of water

source developing new water source replacing the existinglagoon level control

structure and effluent line anddes new WTP and Laundromat

Phase willbe the construction of newwater treatmentfacility andLaundromat

The new Laundromatwould be approximately the samesizeas the existing
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SUMMARY AND RECDMMENDAflONS

The estimatedcosts for Phase and Phase are approximately900000and 1800000

respectively 25 percent construction contingency allows for unforeseen circumstances

and provides realistic estimate for the purpose of financialplanning An allowance has

also been added for engineeringdesignand construction administration

Currently there are approximately18 millionin available funds It is recommended that

the 900000 for Phase be funded and that work beginimmediately The remaining

900000of available funding should be applied toward Phase work An additional

900000 in funding is required for the completionof Phase

This study was funded through Village Safe Water grant to the City of Tanana under

SB 363 CH SLA94 administeredbyVillage Safe Water

TABLE

Estimated Cost by Phase

Phase Cost

oQ

660000

10

11

12

13

Total

aSee Appendix for detailed cost estimates

bDetailed cost estimates were not performed for Phases

313 Estimated costs for these phases are based on an

average price per foot for water and sewer pipe installed

CSee Appendix for detailed cost estimate for Option
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SECTION

Introduction

Background

The City of Tanana is in Interior Alaska about miles west of the junction of the Tanana

andYukon Rivers 125 air miles west of Fairbanksas shown in Figure 21 The current

population is estimated at 344

History

Tanana is withinthe traditionalKoyukon Athabaskan territoryalthoughmembersof other

Athabaskan groups also reside in the area Long before European contactTananasprime

location at the confluence of two majorrivers madethe site well suited to its role as

trading hub for nearby KoyukonandTanana Indians In the century since missionaries

established station miles downriver from the present townsite Tanana hasbeen the site

of trading posts and two nowclosed militaryoutposts missioncomplex thatwas

developed between 1887 and 1890 andincluded hospital and school continuedto grow
The hospital was transferred to Bureau of IndianAffairsBIAadministration in the 1920s

andnew facilitieswerebuilt in 1949 Hospital administration was transferred to the

Public HealthService PHS in the 1950s and until the complex was closed in 1982 the

hospitalwas major employer in Tanana new school was builtin 1963 and major

addition was addedin 1971 In 1982 fire hall was built andTanana took over operation of

its own school districtTelevision came to Tanana in 1981and in 1986 viewer service

greatlyexpandedwith the introduction of private cable television

Over the years there have been several sanitationfacilitiesprojects in Tanana The following

is summaryof the majorPHS or Village Safe Water VSWProgramprojects

In 1967 individual wells and outhouses were constructed for Nativeowned homes

In 1972 PHS drilled newwell for the hospital

In 1974 the hospitalwell was contaminated by an oil spill new 97footdeepwell was

drilledin August 1976

In 1978 VSW with somefunds from PHSbuilt the existingWater PlantLaundromat

and improvedthe existingcommunity well

1981 PHS project provided funds for offsite sanitationfacilities improvements for the

City of Tanana andthe Sunshine Subdivision PHS provided new communitywell

well house water transmission line from the well to the community Laundromatand

watering point and 300gallonwaterhaul truck The InteriorHousingAuthority

constructed the onsite sanitationfacilitiesfor the subdivision

1982 VSW project provided emergency funds for heating system to preventthe

hospitalcompound sewer lines from freezing

0Q04O



1984 PHS project provided for the installationof fluoridation equipment in the Citys

water treatment plant

In March 1989 PHSproject provided funds to install pit bunkersouthouses and site

drainagefor the Sunshine Subdivisionand to construct outhouses for two homes in the

townsite area and repair two sewage lift stationsin the City

1990 PHS project provided for new well well house improvementsand 2inch

raw water transmission ioop from the well to the LaundromatWTP

Local Government

The City of Tanana hasbeen incorporated since 1961 and became firstclass City in 1982

Tanana is also Native Village reorganizedand chartered under the IndianReorganization

Act IRAThe Tanana Native Council is recognizedas the legalgoverningbody of the tribe

and is able to contract for any federal services that are Indian or Alaska Nativespecific

Tozitna Limited is the Village Native Cooperationfor Tanana and was established under

the termsof the Alaska Native ClaimsSettlement Act ANCSARecently the City of

Tanana andthe Tanana Native Council jointly formed corporationToogha Inc

organizedto engage in design constructionownershipandmanagement of sanitation

facilities for Tanana In additionTanana is memberof Doyon Limited the ANCSA
Regional Corporation andis also memberof the FairbanksSubregion of the Tanana

Chiefs Conference Inc

CommunityServices

Important public and private facilitiesin Tanana include the health clinic eldersresidence

postoffice two general stores and throughschool operated by the

Tanana City Schools The City maintainsan office buildingfire station andLaundromat

Electrical power for the community is produced by private companyTanana Power

using dieselgeneratorsGasolineand fuel oil are available at local store Cable television

and telephoneservicesare also available

Geologic Setting

The area surroundingTanana is surrounded by gently rollingterraincharacteristicof the

Yukon River valleyPeaks of the Ray Mountains are to the northof Tanana Schist

sandstone siltstone claystoneand shale underlie the community at depths of 35 to 140 feet

but mostregularly at depths of 50 to 60 feet

Soilsin the vicinityof the community consist of to 15 feet of silt sandy silt and silty sand

overlying gravel sedimentswhich exist from depths of 35 to 70 feet

Tanana lies at the northernmostextent of the discontinuouspermafrostzone The town is

generally underlainbypermafrost35 to 65 feet thick but permafrostis likely to be absent in

areas adjacent to the Yukon River Seasonal frost hasbeen reported to depths of 20 feet

The maincommunity area is generally elevated above the floodplainof the Yukon River

and soils are well drained There is wetland area northof the town
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INTRODUCTION

Flood Hazard

The US ArmyCorps of EngineersFloodPlain Management Service Branch rates the flood

hazard potential at Tanana as lowwith flooding capable of inundating 10 percent of the

community occurring less often than once in 100 years There is some rivererosion

described by the Corps as slightAccording to residents flood inundatedthe

community in the 1930s Alsothe road between the townsite and Sunshine Subdivisionis

subject to flooding

SeismicHazard

Tanana is in seismiczone wheremajorstructural damage can be expected from

earthquakes measuring greater than 60 on the Richter scale

Floraand Fauna

The following informationis from the PHSProject Summaryfor Project AN9030 1990

Tananasvegetation consistsof upland sprucehardwood forest This is

fairly dense forest of white spruce birch aspen andbalsam poplar with

black spruce replacing white spruce in poorlydrained areas and north

facing slopesHighbushcranberries raspberries lingonberries currants

grassesandmosses are among the importantplants of the area willows

rosesand fireweedalso grow in the area

Moose mayconcentrate alongthe riverbank near Tanana but generally

the upland sprucehardwoodforest supportsfew animals The red

squirrelandpine marten are exceptional in being able to meet all their

habitat requirementsin this singleenvironmentShrewsbats voles

porcupine fox bearlynx andweasel are amongthe other animals

identified with the area

Tanana is in mediumdensity waterfowl range and the Yukon River

harborssignificantrunsof salmon as well as graylingpike and other

fish

Economy

Fully 75 percent of the fulltime jobs in Tanana are with the City school districtor Native

Council Firefightingtrappingand commercial fishing are importantseasonal cash

sources There are only few state and federal positions AlaskaDepartment of Community
and Regional Affairs 1994

Conditionof ExistingWaterand Sewer Systems

The residents of Tanana are served by several differentwater and sewer systems

Figure22

The Native Councilwatersystemoriginallybuiltto service the PHShospital

compound includes well water treatmentplant 60000gallon buriedconcrete water

storage tank and distribution system that serves the school andteacher housingthe
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ION

clinic the eldersresidenceandthe Native Council offices This system can be used as

backup to the City system

The City systemoriginallybuiltin 1979 consists of Laundromat two wells water

treatment plant and circulatingwater system serving the Head Startbuildingfire

station power plant and
city offices

Miscellaneouswells serve individual homes and the FAAhousing area

Miscellaneoussprings andthe Yukon River are used at various times of the year

Miscellaneousouthouses serve individual homes and commercial structures

dualcell sewage lagoon serves the Native Council andCity water systems and the

Laundromat The lagoon is drainedannually through buriedeffluent line to leach

field near the river

The existingfacilitiesare either agingand constructed usingwhat would now be

consideredoutdated technology are no longer in compliance with state regulations or are

generally consideredunacceptableby the residents of Tanana Some of the known problems

with existingfacilitiesinclude the following

The community water wells are typicallylowproduction wells with water quality

characterized byhigh concentrations of ironThe wells mayalso be influenced by
surface water The City wells go dry each spring for approximatelyone monthThe

Laundromatandwatering point close and residents obtain water from the Native

Council

The buriedwaterand sewer pipes withinthe community do notmeetcurrent standards

for materials andconstruction and have been subject to periodic freezeups

Theshfoundationhas been damaged byspring runoff andneeds to be

replaced The Laundromats treatmentplant is not providingtreatmentfor iron and the

operation of the plant needs to be simplified

Residents worrythat seepage from honeybucket dump sites and outhouseswill

contaminate the groundwater

Some residents report yearroundodor problem from the lagoon andwould like to see

the lagoon relocated away from the center of the community

The lagoon effluentpipe and Ieachfield have reportedly been damaged andneed to be

inspected and repaired or replaced

The lagoon water levelcontrol structure valves are reportedly no longer operational

The lift stationshave experienced pump control problemsdonot complywith current

standards and are in general need of upgradingor replacement
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Objectives of this Study

This water and sewer feasibility study for Tanana has the following objectives

To identifyand evaluate alternativewaterand sewer systems

To present estimates of capitaland operational costs for community waterand

wastewater system alternatives

To present alternativesto Tanana residents through public involvementprocess

To recommend water and sewer system on the basis of community input and

engineeringanalysis

To provide conceptual designof newwater treatmentplant

These objectives willbe addressed in subsequent sections of this planIn addition to these

objectives the report also includes Land Status chapterprepared byRobert Means of

Alaska Department of Community andRegional AffairsandNinaMiller of Toogha Inc
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Planning and AnalysisAssumptions

and Local Conditions

Introduction

The section outlines the designand analysis assumptions underlyingthe comparison of

waterand sewer system alternativesin Section

PlanningPeriod

The planning periodis 20 years Constructionis anticipated in 1996 The planningperiod

for this study willextend to the year 2016

PopulationProjections

The BIA Juneau Area Transportation Plan provides communityprofilefor the rural

communities of AlaskaThis source states that in 1988 Tananaspopulationwas 415 The

BIAs projected population for the City is shown in Figure 31 Using the BIA data the

projected populationsfor the years 2000 and 2010 are 583 and 692 respectively

Extrapolating this data out to 20 years the projected population for the year2016 is 757

The US Census Bureau collects population data every10 years throughout the country

The 1990 censusreportedthat Tananaspopulation was 345 andthat there were 169

housing units123 of which wereoccupied These data are also shown in Figure 31

The ADCRAcommunity profilefor Tanana dated September 23 1994reports historical

censusdata for 1990and 1994 populationof 374 Mr GregWilliamsdemographerfor the

Alaska Department of Labor reported that the ADCRAs1994 figure was reallythe 1993

sharingpopulation which he said was 344 In other wordsTananaspopulation
hasntvaried much in 30 years and if these data are projected to the year2016the

population of Tanana willbe approximatelythe sameas it is today

Mr Williamssaid that there is connection between availabilityof employmentand

population Populationgrowth willnot exceed the availabilityof jobsand the lack of jobs

could provide incentive for people to leave Tanana It was MrWilliamsopinion that the

BIA study didnot take this factorinto account in its projections

The populationwill notgrow unless there are economic projects that provide more

employmentopportunities in Tanana reliable community waterand sewer system would

be part of the infrastructurerequired to support needed economic growth

Forpurposes of this studythe designpopulation for the year2016 willbe assumedto be

540 This figure assumes population growth of 200 people Anypopulation growth willbe

contingent on new employmentopportunities becomingavailable in Tanana Tanana is
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PLANNING AND ANALYSIS ASSUMPTIONS AND LOCAL CONDITIONS

pursuing opportunities in tourismandbelieves new waterand sewer system willhelp

support these endeavors

WaterConsumption

Water consumption demand willvary accordingto the type of sanitationfacilities

ultimately selected bythe community The following water consumption rates were derived

from the Cold ClimateUtilitiesManual Smith1986 and from historical consumption data

from other ruralAlaskan communities

Selfhaul less than gallonscapitaday

Laundromatwateringpoint 10day
Smallvehicle haulsystem to day
Largevehicle haul system 30gallonscapitaday

Piped systems including school 55day
LocalLaborRates

The following wage rates were obtainedfrom the City of Tanana

Water Wastewater SystemOperator hou
Watering Point Attendant hou

Janitor ho
EquipmentOperator hou
Carpenter hou
Laborer hou

Power Costs

Electricity is provided by the Tanana PowerCompany The current power rates are as

follows

Residential

First 200 kWh 0470per kWh
Next200 kWh 44perkWh
More than 400 kWh 0409per kWh

Smallcommercial

First 10000 kWh 0390per kWh
Next10000 kWh 0376per kWh
More than 20000 kWh 0356per kWh

The State power equalization subsidyreduces the cost for the first750 kWh by
01752kWh There is also fuel surchargesubsidyof02
Note The rates have notchanged since 1986 The samerateswerepublishedin the 1987

Tanana CommunityProfile byFisonand AssociatesHoweverforthe purposes of this study
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PLANNING AND ANALYSIS ASSUMPTIONS AND LOCAL CONDITIONS

and to account for future rate increases rateof40 per kWh willbe used and the subsidy

willnot be applied

EnvironmentalData

The following climatic data was taken from the PHS publication SanitationFacilities

Alternatives Sunshine Subdivision Tanana Alaska dated October 1987

Mean annual precipitation inches 13

Mean annual temperature 24

Mean annual snowfall inches 50

Maximum temperaturerecorded 94

Minimumtemperature 71

Mean January minimumtemperature 18

Mean Julymaximumtemperature 70

Thawing index degree days 2500

Freezingindexdegreedays 5500

Design freezing index yearin 10 degree days 6500

0Q04O



SECTION

Water and Sewage

Introduction

This section describes Tananasexistingwaterand sewer utility systems

Laundromatand WaterTreatmentPlant

The existingLaundromatwith watering point and WTFwas builtwith fundsprimarily

provided by the states VSW Programand was openedin June 1979 The facility has 10

washingmachines dryers showers mens and womensandmens andwomens
restroomsThe mens restroomhas toilet andurinalThe womensrestroomhas two

toilets It also providesresidents with source of treated water for homeuse andis the

water source for firefightingequipment

The buildingthat housesthe Laundromatand WTP has an allweatherwood foundation

that has been badly damaged by spring runoff water The WTP is in the basement of the

buildingThe basement is hot haslow ceilings and is not pleasant place for the operators

to workProcess pipinghas been modified over the years and hasbecome more

complicatedthan it needs to be The building has inadequate ventilation Highhumidity

and condensation are problem

Wells

Many shallowwells have been drilledin Tanana About half of the wells are in frozen soils

and have marginalor unusable well yieldsRecords of 55 shallowwater wells constructed

in the immediatetown vicinityare Most of these wells wereconstructed in 1967

byPHShave an average depth of about 50 feet are cased mostof theirdepth with 6inch

casing and though occasionally openended in art aquiferare generally perforated in an

effort to increase yield

Preliminarypump tests from the wells with the higheryields show flow rates of up to

40 gallons perminute gpmand specificcapacities specific capacity flow

ratedrawdownof to about gpmft

Water quality tests from the higheryieldTanana wells show relativelyhigh alkalinity

hardness iron andmanganese The presenceof these mineralsgives the water an

undesirable taste and maylead to precipitationof deposits onand around well screens

causing diminished specific capacities through time

Three wells now provide water for the two community water systems The City operates

two wells on the Yukon Riverbankjust east of GardenStreet The Native Counciloperates

one well near the river in front of their water treatmentplant andunderground water

storage tank

1Q



EXISTING WATER AND SEWAGE SYSTEMS

For moredetailed analysis of the potentialfor developing groundwater water source

see the Terrain Unit Analysisin Appendix

Native CouncilSystem

Water

The Native Councilwater system is suppliedwith water from 150footdeepwell The

water is treated andstored in threecompartment60000gallon underground tank The

system serves the formerTanana hospital compound including the school teacher housing
the clinic the elders residenceaTnd the Native Counciloffices

The system hasreportedly operated dependably through the efforts of dedicated

maintenance staff Howeverthe well reportedly hasperiodsof lowyield when the Yukon

River level drops in the late winterand earlyspring

Wastewater

Wastewater from the Native Council system is collected in the Cityssewer system and

conveyed via two lift stationsto the Cityssewagelagoon The condition of the Cityssewer

system is discussedunder the CitySystem descriptions

CitySystem

Water

The City system consists of two communitywells both wells are approximately50 feet

deep 500foot circulating treated water loopandapproximately1100feet of buried

2inch polyethyleneFEcirculatingraw water transmission line from the well to the water

plant The FE line is sliplinedthrough and replaces ductile iron pipeline that froze in

1990 The PE line froze in March 1996 The City water loop serves the City offices fire

house Head Start Tanana Powerandseveral residencesWater treatment is provided in

the basement of the Laundromatandincludes chlorination fluoridation and iron removal

Howeverthe fluoridation system was disconnected after resident of HooperBaydied

from fluoride overdose The water softener that removediron is not operational

Wastewater

More than 90 percentof the housesin Tanana use honeybuckets andouthouses for

wastewater disposalMany households disposeof theirgraywaterby dumping it on the

ground combinationgravity sewer andforce mainextends from the eldersresidence to

the sewage lagoon adjacent to the Laundromat There are approximately5000feet of

gravity sewer mains3200feet of sewer force mainstwo lift stations and twocell lagoon
Thissystem provides sewer service for the Laundromat health clinic eldersresidence

Native Council offices the school and teacher housingFederal AviationAdministration

FAAcomplex City buildings one privately owned storeandseveral residences
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iNGhWATER AND SEWAGE SYSTEMS

The lift stationshave experienced pump control problemsand the shelterslocated above

the lift stationwet wells have low ceilingsand do not provide adequate space for operation

and maintenance activities

The twocell sewage lagoon was completed in 1986 and was sized for monthsof hydraulic

storage at 14000 gallons per day sewage flow Some residents have reported odor problems

from the lagoon

Effluent flow from the lagoon is seasonally dischargedbygravity through heattraced

effluent line to drainfield below the riverbank The drainfield hasbeen damaged and is

reported to be inoperable There are also operational problems with the valves on the

lagoon level control device
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SECTION

LandStatus

This section was prepared byRobert Means Natural ResourcesManagerof the Municipal

Land Trustee Program Alaska Department of Community and Regional Affairs and Nina

MillerLand ExaminerghaInc

Introduction

It is fundamental rule of real propertylaw that title always vests that is land is always

owned bysomeone It is also fundamental that landowner enjoys the exclusive right to

make improvements within certain limits onhis landPut anotherway someone planning

to build project mustacquire the land or an interestin the land and therebydemonstrate

ownershipThe purpose of this chapter is to reviewthe status of land ownership in Tanana

in anticipationof the construction of the water and sewer system described in the previous

chapters Thischapter also describes various land transactions that might be necessary

depending on the scope of the final project design

Real PropertyLaw

Source of Land Title

The source of land title in Alaska beginswith the United States government Title to any

piece of land can be traced backwards througheach previousowner to the federal

government The Bureau of LandManagement BLM is the agency chiefly responsible for

administeringandmanagingthese public lands Through variety of federal public land

laws land in Tanana hasbeen transferred to the State of Alaska the City of Tanana

ANCSANative Corporations Native Allottees Homesteaders andother kinds of

applicantsThe federal government also reserves or withdraws land for its own use most

commonlybymeans of Public LandOrder Some examples include national parks

military withdrawals and Public HealthService withdrawals

BLMkeeps records of the land it retainsand of the land it has conveyed to thirdparties but

does not record what happens to the land after thatThe federal land records are the

startingpoint for researching land status in Tanana Once land is conveyed from the federal

governmentto thirdparty the State of Alaskas recordingoffice system is used In this

systemland transferdocuments are recordedso that the public is given constructive

notice of land transferor other transactions affecting real propertyBoth the federal and

state systems were used to preparethis chapter
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LAND STATUS

Types of Land Title

The following list describes some commontermsused in discussions of real property

Fee SimpleAcomplete set of all the interests and rights in land that can be transferred

from one party to another

Lessthan FeeApartial interestor estatein the land such as the surface estate which is

an interestor ownership in the surface of the land andeverythingof value uponit

Subsurface estateis interest or ownership in the landbelow the surface andeverything
of valuetherein

PatentThe originaltitle documentfrom the federal or state governmentconveying

surveyed land

Interim Conveyanceor ICAtitle documentissued to Native corporation by BLMto

show proofof landownership until survey can be doneand patent issued

DeedLegal documentused to convey title to property quitclaim deed conveys only

the interests if anywhich the owneror grantorhas warranty deed incorporates

an enforceable guarantee that the grantee is getting goodtitle

LeaseThe exclusive right to use parcel of land for specific use for specific periodof

time

EasementAright to use for specificpurposeland that is ownedby someoneelse

often used interchangeably with rightofwayAn easement can be created by
dedication on surveyplatby an express grant in an easement documentor by

reserving an easement in conveyance document Easements are typicallyperpetual

PermitRevocable permissionto do something onor to occupy landusually

temporarily

ProbateAjudicial process validating willandconsequently decidingthe ownership

of property

LienAright to take propertyto satisfy taxes or an unpaid debt incurred by the owner

well driller mayfile lien against propertyif the owner fails to pay for the drillers

services

EncumbranceRestriction Covenant or ReservationAcondition that limitsor narrows

the rightsof the landowner or requires the landowner to perform certain acts

restrictedtownsite lot or Native Allotmentis not taxable andmaybe sold onlywith

the approvalof the Tanana Native Council acting on behalf of the Bureau of Indian

AffairsBIAThe interim conveyance to Tozitna Ltd contains covenant requiring the

corporation to convey someland to the City of Tanana under Section 14c3 of the

Alaska Native ClaimsSettlement Act ANCSAOneof the patents to Tozitna Ltd

reserves an existingroad for continuedpublic access across corporation land

QuietTitle ActionA judicialprocess that examines conflicting land title claims and

establishestitle to parcel in one of the claimants bycourt order
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LAND STATUS

In examiningtitle to real property it is critical to account for the specificfactors that affect

parcel of landAuthenticating the ownership interestsin landwill ensure that subsequent

site control transactions are based ongoodclear title Bank financingwhere land is used as

collateral requires clear title Likewise major investmentsin capital improvementprojects

require clear title

Transfersof Land

Title to real propertycan be transferred or conveyed in manywaysBuildings andother

permanent improvements attached to the land are consideredpart of real propertyand are

transferred alongwith the real propertyunless the improvements are specificallyexcluded

To be valid transfermustbe in writing written documentmuststate the parties

involved in the transfer include description of the land beingtransferred describe what

interestsin the land is being transferred be for valuable consideration usually money
contain the appropriate signatures andbe acceptedbythe grantee

Sale

After land hasbeen conveyed fromthe federal government perhaps the mostcommon
method of transfer is the land sale Both the buyer andseller mustbe willing participants

and be knowledgeable about the termsof the sale quitclaim deed is the mostcommon
method of completingthe transaction

The ownerof the land has the right to grant utility easement across the propertyor to

enter into service line agreement that provideswaterand sewerhookup from the main

lines to the dwelling

Exchange

landexchange is variationof land sale Howeverinstead of moneythe buyer gives

the seller land valuable considerationMoney can also be used to equalize the valueof the

parcels beingexchangedThe termsof an exchange are spelled out in landexchange

agreement signedbyboth parties The termsof an exchange shouldinclude description of

the landsbeingexchanged statementdefining which party is responsible for any survey

costs and dates bywhich each party is requiredto complete its part of the transaction

ANCSA14c

Section 14c of the Alaska Native ClaimsSettlement Act provides that when village

corporation like Tozitna Ltd receives title to land from the federal government it must

then convey title to certain occupants and organizations with valid claims to the land

Under 14c1Tozitna Ltd mustconvey to any occupant without considerationtitle to

the tract of land occupied as of December 18 1971 as personal place of residence or

business as subsistence campsite or headquartersfor reindeer husbandryThe size of

the claimandwhat constitutes use and occupancy are matters for Tozitna Ltd to decide

Nonprofit organizationsunder 14c2 are entitled to the tract occupied as of December

18 1971eitherwith or without considerationUnder 14c3 improvedland land for

community expansion rightsof way for public useand land for foreseeable community

needs mustbe conveyed to the municipal governmentin Tanana 1280acres mustbe

0Q04 53



LAND STATUS

conveyed unless the city and the corporation agree in writing to less Section 14c4
involves airportsand doesntapply in Tanana since the State of Alaska had already

acquiredtitle to the Ralph Calhounairportby 1971

EminentDomain

The City of Tanana has the powerto condemn private propertyfor public purposes and

acquire the land onlyafter paying fair market value State law in Alaska Statute 2935030

describes the procedures the city mustfollowThis is judicial proceeding that is used in

exceptional cases wherenegotiation to acquire land needed by the public hasotherwise

failed

Donation

commonmethod of acquiring land for public purpose is by donation For some

landownersthere is strong incentive to donate land if the project serves public purpose

Recording

Recording is not means of transferringland or making transferlegal it is means of

giving legalnotice to the world that land transfer or any other transaction affecting land

has taken place As such it protects subsequentbonafide purchasersof propertyfrom the

unknown unrecorded interestsof others deed maybe valid if it is not recorded but an

invalid deed cannot be validated by recording It is up to the person recordingthe deed to

make sure the informationis accurate Tanana is located in the Ft GibbonRecording

District The place of recordingis 1648 Cushman Suite 201 FairbanksAK 99701 Phone

4523521

Documentsfrom the early 1900s to 1975 are bound into books and have not been

microfilmedor enteredinto the computer systemThis required paging througheach

volume and photocopying relevant documents

Documentsfrom1975 to the present are microfilmedand available on the statewide

computer systemRecording office staff provided staff workstationand technical

assistance to query the system and obtain briefdescription of each transaction

Affected Landowners

The following landowners maybe affected byeasement acquisition and service line hook

upsdepending on the scope of this project This section of the chapter should be read with

reference to the land status maps Figure51and the table of propertyownership

Table51 at the end on this section Every attempthas been madeto accurately describe

the land tenure in Tanana Howevernotevery recorded documentwas critically examined

and some gaps in the chainof title do exist Additionalresearch is necessaryto authenticate

ownership

State of Alaska Departmentof Transportation and Public Facilities

The federal governmentconveyed the airportland to the State of Alaska byitcdeed

dated October 1965 under Sec 45 of the OmnibusAd record of surveywas filed on

December 1992 as PlatNo 92iRS containing 71495acres
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Contact HomerDoty

Department of Transportation Public Facilities

2301 PegerRd
FairbanksAK 997095316

Phone 4515484

United States Public Health Service

Public LandOrder No 1977dated September 10 1959 withdrewland for the Tanana

Hospital Site and is administeredbythe Public Health ServiceThe land is now described as

Lot 12 of USS 5958containing 1125 acres

Contact Paula Poncho

US Public HealthService

3925 Tudor CenterDr

Anchorage AK 99508

Phone 2730157

State of Alaska Mental Health Trust Land Authority

Lot of US Survey No 10815 containing 1215acres was tentativelyapproved for

conveyance to the State of Alaska under the Mental Health Act in 1966 Howeverthis land

was subsequentlyselected by Tozitna Ltd This lot hasnot been conveyed from the State of

Alaska to the Mental HealthTrustLandAuthority BLMretainsjurisdictionover this lot

and is adjudicating the land interestsfor eventual conveyance to Tozitna Ltd

Tozitna iDoyLtd

UnderANCSATozitna Ltd received title to the surface estateand DoyonLtd received

title to the correspondingsubsurface estateto Lot 11 of US Survey No 5958subject to 60

foot easement for existingroadsand telephoneand electric linesEN 100 C4 and EN 102

C4Lot of Block 11 of US Survey No 2754 and and Lots 12and412 of US Survey

No 4104subject to 60 foot easement for an existingroad ENSF C3 CS D9 These lands

are also subject to the requirementsof Section 14c seebelow 14c claimants Tozitna

Ltd andDoyonLtd can expect to receive additional land in the near future see below

Bureau of LandManagementDoyonLtd as ownerof the subsurface estate considers

buriedwaterand sewer lines an incidentaluseof the surface estate Therefore an easement

for subsurface use is not requiredunless gravel is moved from one location to another

Contact Adriana Parker President BillMerry

Tozitna Ltd LandDepartment

PO Box129 DoyonLtd

Tanana AK 99777 201 First Avenue

Phone 3667255 FairbanksAK 99701

Phone 4524755

Cityof Tanana

The City of Tanana owns lots in the townsite and parcels in US Survey No 397 which

werepurchased from CliftonEller The
city office teen center day care center firehall

apartments sewagelagoon laundromatshop and hockey rink are on these parcels Under

Section 14c3of ANCSATozitna Ltd is required to convey certain land to the city for
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community expansion rightsof way for public use andfor other foreseeable community
needsThis requirementhasnot been completed and it appears that someland needed for

this project couldbe identified under 14c3 for eventualconveyance to the city

Contact Donna FolgerMayor

City of Tanana

PO Box77249

Tanana AK 99777

Phone 3667159

United States Bureau of Land Management

The Bureau of LandManagement retainsjurisdictionover Lot of US Survey No 4104

Lots 12and of US Survey 10815 and those portion of Sections 16 and 17 of T4NR22W
FMexcludingUS Survey Nos 4104 1114811168 and 10812 BLMis adjudicating these

landsforeventual conveyance to Tozitna Ltd andDoyonLtd The conveyance to Tozitna

Ltd couldcome as early as February1997 except for Lot of US Survey No 4104which

Tozitna Ltd has requestednotbe conveyed untilthe oil contaminationis cleanedup

Contact Liz Sherwood

Bureau of Land Management
222 7th Ave13

Anchorage AK 99513

Phone 2713233

Native Allotments

certificate of allotment was issued to the estateof Frank Folger for US Survey No 11168

containing 3997aces and to the estate of Ralph Albert for US Survey No 11148 containing

1998acesThe parcels are not taxable and are inalienable cantbe sold or taken to satisfy

judgmentwithout the approval of the Tanana Native Council acting on behalf of BIA
There are 24 other native allotments within miles of Tanana

Contact GeraldNicholia

Realty Specialist

Tanana Native Council

PO Box77093

Tanana AK 99777

Phone 3667160

Tanana Townsite

The federal townsite was surveyed in 1957 as US Survey No 2754 and The 131 lots

range in sizefrom2754sq ft to 32656sq ft By 1962the townsite trustee had issued 138

deeds restricteddeeds to all of the lots Since that timethere have been numerousland

transactions both recorded and unrecorded After talking with Tanana landowners

searching local files and thoroughly searching the recordingoffice we believe that of the

approximately92 lots with houseson them total of 101 housesabout half involve

questions of land title and will require further research or corrective action
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14c1 Claimants

UnderSection 14c1 of ANCSAindividuals who occupied tract of Tozitna Ltd land as

their primaryplace of residencebusiness or subsistence campsite as of December 18 1971

are entitled to deed from Tozitna Ltd At this timeTozitna Ltd has decided to approve

12 applications while three additional applications require probateproceedings and two

others await further action by Tozitna Ltd theyare on landselected by but notyet

conveyed to Tozitna Ltd Once these lots are surveyed by BLMTozitna Ltd can issue

deeds to the claimants These claims are withinLots and 49 of US Survey No 4104Lot 11

of US Survey No 5958 portion of Section 16 of T4NR22WFMand willbe subject to an

existing60 foot road easement

Contact Adriana Parker President

Tozitna Ltd

POBox129

Tanana AK 99777

Phone 3667255

Interior Region Housing Authority

The InteriorRegion HousingAuthority IRHAconstructed 14 houses in the Sunshine

SubdivisionPlatNo 891 under the termsof land exchange agreement with Tozitna

Ltdwhich was recorded onDec 1981 in Book Pages 892900 The subdivision streets

are dedicatedto public use and can be used to bury waterand sewer lines Under the terms

of the agreementTozitna Ltd agreed to convey 14 lots in the Sunshine Subdivisionto

IRHA for 14 lots IRHA had acquiredin the EllerSubdivision IRHA hasconveyed 14 lots it

had owned in the EllerSubdivisionto Tozitna Ltdbut not all parts of the agreement have

been satisfied The partiesneed to completelysatisfy the termsof the agreement in orderfor

title to eventually be conveyed to the individual homebuyers

Contact Dene Sommer
InteriorRegional Housing Authority

1514 CushmanSt

FairbanksAK
Phone 4528315

Eller Subdivision

US Survey No 397 is located immediatelynorthof the townsite and is owned except as

noted hereinby Cliftonand Paula Eller The EllerSubdivisionPlatno 813 the First

Addition Platno 814 and the Second Addition Platno 832 created 25 lots of 20000

square feet or larger The streetswhich form natural extension of the townsite streets are

dedicatedfor public use Almost all of the lots have been conveyed to thirdparties Under

the termsof the land exchange described above Tozitna Ltd received tide to Lots 14
fromthe InteriorRegion Housing Authority Lots and 12 have since been conveyed to

third parties

Tanana Power Company

The existingpower and telephonelines enjoyeasementsthroughout muchof Tanana It will

be necessaryto work with the powercompany if distribution lines are routed alongthe

samecorridor
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DistributionLines

Townsite Streets

The streets in the Tanana townsite have their origin in the surveyof the townsite in 1957

Lots blocks androadswere all designed around existingimprovements andestablished

uses When the townsite surveyplat was officially filedit had the legaleffect of dedicating

the streets for useas roadsandutilities No further action is needed to establish site control

for the distribution lines withinthe townsite as long as the lines are located withinthe

dedicatedstreets

East Street has not been developed and house now encroachesinto the street

ServiceLines

service line is water andsewer hookup from the maindistribution line to dwelling

By its nature service line crosses private propertyThe propertyowner therefore must

give permissionfor the installationof the service line That permissionis in the form of

Right of Entryand Service Line AgreementAppendix The agreement obligates each

partyto perform maintenance on the systemThe ownerof each dwellingwould be

requiredto sign an agreementwith Toogha before receiving water andsewer service

Tooghashoulddeterminewhat degree of title each ownermustdemonstrate to be eligible

for service

Rightof Way and Land Acquisition

Acquiring land and interests in land for this project willbe based on the final designof the

project Conversely the final designmaybe significantlyinfluenced bythe existing land

ownership patterns in Tanana Toogha as public utilitypossesses the authority to

acquire and disposeof real propertyand interestsin real propertynecessaryfor the

constructionoperation andmaintenance of this waterand sewer project Formajorcapital

improvementprojects like this one it is best if possibleto acquire fee simpletitle to the

water treatmentplant and sewagelagoon andperpetual easementsfor the mainwaterand

sewer lines At minimumTooghashould acquire leasehold interest in the land that

gives it the exdusive right to use the propertyfor the expected life of the project 30 years

Water TreatmentPlant

The existingwater treatmentplant and laundromatare on land ownedbythe City of

Tanana ghashould acquire fee simpletitle to or lease for the propertyfrom the city

If new well andwater treatmentplant are constructed in different location site control

willhave to be acquiredfrom the appropriatelandowner

Sewage Lagoon

The existingsewagelagoon is located on the sameparcel as the water treatmentplant and is

ownedby the City of Tanana Tooghashould acquire either fee simpletitle or lease to the

propertyfrom the city
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DistributionLines

The streets withinthe Tanana townsite are dedicatedfor public use andmaybe used to

place water andsewer mainlines No additional easement acquisition is requiredOutside

of the townsite the proposed distribution lines cross parcels belongingto landownersthe

Public Health Servicethe City of Tanana BLMvalidlyselected for conveyance to Tozitna

Ltdand Tozitna Ltd subject to 10 valid 14c1 claims 30 foot utility easement could

be includedin the 14c mapof boundariesandresultingsurveyplat whereit crosses the

14c1 claimsAlternatively ghacould acquire an easement from each of the

individuals separately

Service Lines

Service line agreements willbe needed with each lot owner sample is attached as

Appendix Toogha should decide what constitutes an acceptable level of title before

signing an agreement with lot owner

CorrectiveActions

It may be necessaryfor an owner to take corrective action whereprobateis notcomplete

whereconflictsexist or wherethe title is cloudedAbout 51 lots with houseson themfall

into this category The remedymay be for the individual to simplyobtain an appropriate

itcdeeds so that clear title is vested in the rightful owner The partiesshouldobtain

legal review of the transaction to protect theirrespective interests

In cases where title to lot is very cloudedit maybe necessaryfor the individual to file an

action to quiet title to the lot This judicialprocess requires the services of lawyer The

decision to pursue this course of action shouldbe madebythe individual
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Table 51

Table of Properly OwnershIp

TITLE USS PLAT BLK LOT GRANTEES HOUSE

397 Elier Clifton Sr and Paula Eller

397 MB Parker Adriana

397 813 Butler Glenn

397 813 Ltd

397 813 ltnaLtd

397 813 ltnaLtd

397 813 ltnaLtd

397 813 ltnaLtd

397 813 Tozltna Ltd

397 813 ltnaLtd

397 813 ltnaLtd

397 813 10 Kozevnlkoff Aaron

397 813 11 ltnaLtd

397 813 12 ltnaLtd Adele Grants House

397 813 13 GrantAdele House is on Lot 12
397 813 14 ltna
397 813 15 IRHA

397 813 16 Eller Subdivision Clifton Eller

397 814 17 IRHA

397 814 18 IRHA

397 Tanana City of SewageLagoon

397 822 Tanana City of City Shop
397 822 Tanana City of Ice Rink

397 832 19 Sandor Alex

397 832 20 ltnaLtd

397 832 21 Elier SubdMsion Clifton Eller

397 832 22 Bowen Patricia Jean David Bruce

397 832 23 Scharf Marty

397 832 24 MoorePatrick

397 832 25 Rychta Christian

721 771 ltnatd

2754AB JohnsonRobed HowardJr

2754AB GreenwayJohn

2754AB Benson Richard Uonei

2754AB JohnsonRobed HowardJr

2754AB Campbell Charies Ruth

2754AB JohnsonRobed Howard

2754AB Joseph BenjaminSrHeirs of lIsted

2754AB Antoski Mary Louise

2754AB Waliace leana
2754AB 10 KingJohnD
2754AB 11 JohnsonRobed Howard

2754AB 12 Hyslop Floyd Heirs of lIsted

2754AB 13 Hyslop Fioyd Heirs of lIsted

2754AB 14 JohnsonRobed Howard

2754AB Robed HowardJr

2754AB Barbara Jean

2754AB DIck Ariand Zelma

2754AB Ballard Donald

2754AB Nicholia Milton Heirs of

2754AB Hardesty BW and MV
2754AB GreenwayDarrell JGreenwayConnie

2754AB Starr Jacob

2754AB IRHA

2754AB

2754AB
2754AB

10 Elia Madeline

McDonaid

RD
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Table

Tableof Property Ownership

TITLE USS PLAT BLK LOT GRANTEES HOUSE

2754AB JohnsonRobed Howard Jr

2754AB JohnsonRobed Howard Jr

2754AB Benson

2754AB Tanana City of

2754AB Hardesty BW and MV
2754AB JohnsonRobed Howard

2754AB Tanana City of

54A 10 Tanana City of

54A 11 IngtoJohn

54A 12 Edwin Lee Heirs of

54A 3P Hysiop AnnieHysiop Tyler Thomas

54A 3P phphTyler Thomas

54A 3P Hysiop Hysiop Tyler Thomas

54A 14 AlbertJimmyHeirs of

54A 15 John Uge Heirs of

2754AB 16 IRHA

54A 17 JohnsonDonald

54A
2754AB Roberts Josephine

2754AB 3W lneMarvin

54A 3E Estes Ciarence

54A Howard Rock Foundation

54A Kennedy Mary Heirs of

54A 6N Roberts Josephine

54A Effle

2754AB SamWilliam Janice

54A Tanana City of

2754AB GrantAlfredJr

54A 10 Kozevnlkoff Eileen

54A JohnsonRobed Howard

54A Dick Esias Heirs of

2754AB FoigerRusseii

2754AB FoigerAndrew

2754AB Foiger Donna

2754AB Delay Ronald

2754AB Tanana City School District

2754AB John Uge Heirs of

2754AB Nicholia Peter HeIrs of

2754AB 10 Starr Deanna

2754AB 11 Meyburg Peter

2754AB 12E Joseph Percy

2754AB 12W FolgerJames

2754AB 13 Joseph Marian

2754AB 14 FoigerWilliamSr Heirs of

2754AB Meyburg Peter

2754AB Miller Mary Eiien

2754AB Nicholia Hudson Heirs of

2754AB iRHA

2754AB HenningGeraid LHenningSuzanne

2754AB SE IRHA

2754AB ElierRalph

2754AB Thompson Morris

2754AB Thompson Morris

2754AB YukonKoyukuk School District

2754AB

2754AB
2754AB

10

11

12

Thompson MorrislcWaiter Heirs of

Evans Unda Starr
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Table of Property Ownership

TITLE USS PLAT BLK LOT GRANTEES HOUSE

2754AB 13 Foiger Elizabeth Swenson Thomas Heirs of

2754AB 14 Nichoiia Hudson Heirs of

2754AB 15 Gaede Elmer

2754AB 16 FoigerJudyEllen

2754AB Roberts Josephine Julie

2754AB Protestant Episcopal Churchin the USADomestic and

Foreign MissionarySociety of the

2754AB Protestant Episcopal Churchin the USADomestic and

Foreign MissionarySociety of the

2754AB TerrysInc

2754AB Tanana City of

2754AB Bidzy ta hotaana Corporation

2754AB CatholicBishop of NorthemAlaska Corporation Sole

2754AB CatholicBishopof NorthernAlaska Corporation Sole

2754AB CatholicBishop of NorthernAlaska Corporation Sole

2754AB 10 Tanana City of

2754AB street City of Tanana

2754MB 11 Tanana City of

2754AB Elia David Heirs of

2754AB Protestant Episcopal Churchin the USADomestic and

ForeignMissionarySociety of the

2754AB Erickson Dale Cynthia

2754AB Edwin Marian and Louise Antoski
2754AB Erickson Dale Cynthia

2754AB 6W Burkett Jake

2754AB 6E BurkettJake

2754AB Protestant Eplscopai Churchin the USADomestic and

anhMissionarySociety of the

2754AB Arctic Missions Inc

2754AB 1W Starr Alien Heirs of

2754AB Arctic Missions Inc

2754AB IRHA

2754AB Pauline

2754AB Blair Eiizabeth

2754AB Thompson Morris

2754AB GrassoLeo Angela
2754AB 8E Peters Helen

2754AB 8W MitchellRobert JrMitcheil Elaine

2754AB RobertsShawn

2754AB OE Mitchell Robert Elaine

2754AB MB of

JOE

Roberts Shawn

2754AB OW Episcopal Diocese of Alaska

2754AB MB of

OW
MayoWillard Yvonne

2754AB 11 Peters Helen Sarah

2754AB 10 Howard Rock Foundation

2754AB 10 1W Tom
2754AB 10 Howard Rock Foundation

2754AB 10 Howard Rock Foundation

2754AB 10 4E Alaska Rural investments Inc

2754AB 10 4W Woodbury George

2754AB 10 Thompson Morris

2754AB 10 Antoski HarperHeirs of

2754AB
2754AB

2754AB

10

10

10

8W
8E

IRHA

EHerlfPaula

Eller
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Table of Property Ownership

TITLE USS PLAT BLK LOT GRANTEES HOUSE

2754AB 11 Ella Madeline

2754AB 11 Roberts Thomas Bernadette

54A Howard Rock Foundation

2754AB Howard Rock Foundation

54A Howard Rock Foundation

2754AB Howard Rock Foundation

2754AB Tozitna LtdDoyon Ltd subsurface

2754AB Howard Rock Foundation

54A Howard Rock Foundation

2754AB 10 Howard Rock Foundation

2754AB 11 Josephine

2754AB 11 12 Josephine

4104 Tozitna Ltd DoyonLtd subsurface

4104 2A GrantRichard Sr Estate of 4c1 claim

4104 2B GrantRose Ann heir to Larry GrantHeien Grant 4c1
4104 Tozitna Ltd Pending

4104 4C Erhart Lester 1hclaim

4104 SD AlbertAlfred 14c1claim

4104 SE Edwin MeMn 14c1claim

4104 SF Starr John Jr 14c1 claim

4104 6G Lee AlbertJrNelson Hannah 14c1 claim

4104 6H Edwardsen Ava 14c1 claim

4104 71

4104 7J Aragon Bernice 14c1 claim

4104 ltnaLtd DoyonLtd subsurface
4104 9K McLaughlin William Sara 14c1 claim

4104 891 114 Sunshine Subdivision

4104 12 BeanBobandPat
of 4104 MooreJudy Peter

5958 11 Tozitna Ltd

5958 12 Public HealthService

10815 ltnaLtd IC pending

10815 Tozitna Ltd IC pending

10815 Tanana Native Village of

10816 Swenson Thomas Estate of Application

11148 AlbertRalph Estate of

11168 Foiger Frank Estate of

Note

clear

unclear

yes

IOO2
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SECTION

Sanitation FacilityAlternatives

Identification of AlternativeWaterSystems

Followingare the alternativesfor communitywater sources treatment andpotable water

distribution Advantages and disadvantages of each are discussed in the Analysis of

Alternatives

Replace ExistingLaundromat and Water TreatmentPlant

This alternativewould provide newLaundromat andwatering point to replace the

existingfacility andwould be part of any water system alternative new Laundromatand

watering point would be builtwith all treatmentequipment on the groundfloor garage
andshop area would be provided for maintenance vehicle storage and equipment

maintenance and repair The foundationwould be designed to avoid the problems with

spring runoff experienced bythe allweatherwood foundation at the existingLaundromat

conceptual designis presentedin Section

Water Sources

Conventional Wells

Drill new vertical communitywell in an area with proven yields egnear the old

hospitalor in an area identified by water source studyand drillindividual wells to serve

outlying homes

Rehabilitated ExistingOperational Wells

Rehabilitate existingwells to improve yield Rehabilitating well involves wirebrushing

the well and screen injectingan acid to dissolve calciumandironmanganeseprecipitates

surging the well andpumping the acids and scale from the well

Angle Wells

Angle wells are water wells drilledat an angle to vertical Theyare used to tap intowater

bearingstrata that are not directlybeneath the wellhead An angle well configuration

drilledfrom the riverbank hasthe advantage of intercepting the thaw bulb beneath the

Yukon Riverwith the potential of improvedwellwater quality and increased well yield

Anywell drilledadjacent to the river couldbe under the direct influence of surface water

the riverand fall under the Surface Water Treatment Rule SWTR regulations The SWTR

requires all public water systems usingsurface wateror ground water under the direct

influence of surface water to provide dual barriertreatment process to preventpathogenic

protozoanmicrobes from entering the drinkingwater supplyThe dual barriermustinclude

both filtration and disinfection
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Yukon River Surface Water Intake

The Yukon River could serve as water source An intake structure would be constructed

on the riverbankto house the necessary pumping equipment

Water Treatment

Dependingon the quality of the water from the water source there are several treatment

alternativesavailable On the basisof the waterquality informationshowing high levelsof

iron and manganesein the waterthe following two alternativetreatment processes were

considered

Slow Sand Filtration

This alternativeis water filtration process that is very simpleto operate with minimum
of mechanical equipment variationof this process developed recently for community
in BritishColumbiaCanadais slow sand filtration preceded bylimestone contactors and

alumcoagulationFor source waterswith organic color the limestone contactors provide

sufficient alkalinityfor alumcoagulation of dissolved organic materialand very limited

amountsof iron and manganese If the source water color is predominantlyorganic slow

sand filterscan produce goodquality water meetall requirementsof the SWTR and are

wellsuited for small ruralcommunities

Manganese Greensand Zeolite Filtration

If iron andmanganeseconcentrations exceed the levelsthat can be treated with slow sand

filterlimestone contactoralumcoagulation process but are less than 10 and milligrams

per litermgLrespectively manganesegreensand zeolitefiltration is an acceptable

treatmentprocess In this alternativethe water is firstlorinato oxidize the iron

Then potassiumpermanganate is addedbefore ifitration to maintain the manganeseoxide

surface coating on the greensand filtermedia which is critical to the absorption process

Following addition of the permanganate the water is filtered and chlorinated before

distribution

PipedSystems

piped system is network of pipes configuredto deliverwaterdirectlyto homes

connected to the system Figure An appropriate piped system for Tanana is buried

heat traced and insulated circulatingwater system with pitorificetype house water service

loops pitorifice system uses mechanical device in the water mainto promote
continuousflowthrough service line Pitorifice systems are self regulating as long as the

velocity in the mainis at least to feet per second pumphouse would be necessaryto

house water treatmentequipmentwater circulating pumpsandboilersto heat the water

water storage tank would be necessary so that water is available regardless of demandto

provide reserve storage capacity duringemergencysituations The storage tank can also be

used for chlorine contact if required for compliance with the SWTR
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SANITATION FACILITY 1VES

Haul Systems

SelfHaul

Selfhaulis currently the onlyoption available to most residents of Tanana Figure62
Withthis alternative water is obtainedfrom either standalonewatering point or

watering point operated in conjunction with anotherfacility eg Laundromator water

treatmentplant

Selfhaulcould be used in combinationwith other systemsto serve residents who do not

want to be part of community system or residents who live in outlying areas

Watering points can be designed to allowthe user to eitherdraw water from outside

buildingor from sheltered or interiorlocation watering point should be durable

sanitaryandconvenient way for people to obtain water Problems such as ice buildup must

be consideredin the designof wateringpoint

SmallVehicleHaul

With this alternative small vehicle such as fourwheeler is used to deliverwater to the

houses in the community Figure62Each house would be fitted with an outside water fill

point andan interiorwater holding tank forwater storage less than 100 gallons The

housescould also be fitted with lowwater use plumbingfixtures

LargeVehicleHaul

largevehicle haulsystem is similarto the smallvehiclehaul except the haulvehicle is

muchlarger typically 1500to 3000gallonsand requires roadsto operate Figure62
Withthis system housescouldbe furnished with largerwater storage tanks andcouldbe

fullyfurnished with conventionalpressurized water systems andplumbingfixtures

Largevehicle haul system costs are directlyproportional to water consumptionWithmore

extensive interiorplumbingwaterconsumptionand utility system operating costs

inaease

Onsite Systems

Onsitewater systems would consist of water wells drilledon individual lots Property

ownerswould be responsible for operation and maintenance of the well and for installation

of anywater treatment equipment theywishto use on their well water supplySuccess with

individual wells has been very limitedin Tanana and is very site dependent

Identification of AlternativeWastewaterSystems

Following are alternativesforcommunity wastewater collectionanddisposalPrimary

advantages anddisadvantages of each system are presentedin the Analysisof Alternatives

Piped Systems

Piped wastewater collectionsystems carry the sewage directlyaway from the house to the

disposal site Three types of piped systems have been consideredandpresentedto Tanana

for input The following paragraphs brieflydescribe the three options
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Gravity

gravityor conventional sewage collectionsystem uses proven methodsof construction

andmaintenance andhaslower operation andmaintenance costs that other types of sewer

systems Where topography does not permitgravity flowlift stationsfacilities for

pumping sewage mustbe installed Force mains pressurizedsewer lines mayalso be

requiredAs previously described in Section portion of Tanana is currently served by

gravity sewer lines in combinationwith force mains and two lift stations

Pressure

If soil conditionstopography or communitylayout precludethe use of gravity systems

pressuresystems can be used small grinder pumpat or near each building conveys

sewagethrough pressure pipe systemPressure sewershave an advantage over gravity

systems in that pipelines do nothave to be installedwith the sloping grades required to

maintaingravity flowConstructioncosts are usually less forpressure systems but

operation and maintenance costs are higherbecause of the numberof individual grinder

pumpsand the requirementto heat the sewer Heating the sewer is necessarybecause it is

normallyfilled with water that can remainstationaryforextended periodsandfreeze

Vacuum

Vacuumsewers are an alternativeto both gravity and pressure sewers Many of the

advantages and disadvantages of pressure systems apply to vacuum sewers Not having to

maintain grades for gravity flow andless expensive smaller pipes are the mainadvantages

Alsospecial vacuum toilets are available that useas little as 10 percent of the waterof

conventionaltoiletDisadvantages include the requirementfor vacuumvalve in every

house in addition to the central vacuum stationand the need to maintain accurate pipe

grades betweenthe lift points forproper system operation

Haul Systems

SelfHaul

Withselfhaulresidents haul theft own honeybucket wastes to disposal point Currently

in Tanana mostresidents dispose of theirhoneybucket wastes in the outhouses located on

theirproperty Howevergraywater is routinely dischargedonto the groundThere has

been concern expressedin the community about possible contaminationof the ground

around the outhouses and potentiallythe groundwater from wastes seeping from the

outhouses Constructingnew outhouses or installingcommunity honeybucket waste

disposal bunkers willprobablynot alleviatethis concern selfhaul system shouldonlybe

consideredas part of smallvehiclehaul alternativewith communityholding tanks that

are emptied periodically as required

SmallVehicleHaul

Wastewater from each house could be collected by small vehicle fourwheelerpulling

small trailermountedtank see Figure 62Each house would have wastewater holding

tank that is approximately50 percent larger than the water storage tank The holding tank

can be located eitherinsideor outside the house An alternativeto the individual holding

tanks would be to have communityholding tankslocated in strategiclocations throughout

the community
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LargeVehicleHaul

This system is similarto the smallvehiclehaul except on largerscale see Figure 62 This

option would require sewage truck in addition to water truck As described in the water

section this optionrequires maintainedroad system including gradingand snow

removal

Onsite Systems

Septic Tank and Leach Field

The most commonmethodfor onsite treatment is the conventional septic tank Itsprincipal

function is to removesettlable and floatablematerial from the wastewater Normaldesign

requires 24hour retention at the average expected flow Where soil conditions permitno

permafrostor excessive frost penetrationthe tank can be installedin the ground outside

the dwelling In cold regions insulation is often placed on the outside of the tank andthe

tank is pumped out annually

Leach fields are generally constructed with perforated plastic pipe The soil around and

under the leach fields mustremainunfrozenthroughout the winterfor effective

performance Frost penetration into the surrounding soil can block the pipes Because of

poor soil conditions and inadequate maintenance the failure rateof leach fields in remote

ruralAlaskan communities is highIn addition removal anddisposal of septic tank sludge

is an onerous and often neglected requirementfor properoperation

Outhouses

Outhouses are currently used in Tanana The outhouse is one of the earliest methodsof

humanwaste disposalThe mainfeatures of concern in cold regions are locating the pit in

unfrozensoil and elevating the entrance to account for snow accumulation The outhouse

shouldbe designed andconstructed so that it can be movedwhennecessary

Analysisof Alternatives

This analysis beginswith comparison of the advantages and disadvantages of the

identified water andsewage systemalternatives The waterand wastewater system

alternativeswereassembled in various combinationsto form different sanitation

facilitiesoptions Then capitalandoperation and maintenance costs wereestimatedThe

operation and maintenance costs werecalculated as monthly user fees

Water Source Alternatives

Conventional Wells

Advantages Disadvantage

Proven technology Finding location to drill

Goodyield is probableif the well is successful well in Tanana

installed with designed intake

screen in an area with proven yields
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Rehabilitated ExistingOperational Wells

Advantages Disadvantage

Low cost Results are uncertain It maynot be

Can be performedin any seasonwith possible to attain the originalspecific

limiteddowntime for water system capacity

Proven technology

Angle Wells

Advantage Disadvantage

Abilityto tap an aquifer withinthe thaw Requires specialized drilling

bulb of the riverby drilling from the equipment

riverbank

Yukon River Surface Water Intake

Advantage Disadvantages

Unlimitedsupply of water available Cost of an expensive intake structure

fromthe river The possibilityof damage to the intake

structure from ice flows rivererosion

andchanging water levels

The high cost of treatingturbid river

water in accordancewith the SWTR

Water and Wastewater System Alternatives

Laundromatand Watering Point Only

Advantages Disadvantages

Provideslaundry bathing andtoilet Inconvenient

facilitiesat lower cost than piped or haul Must leave residence for bathingand

system laundry

Requires less maintenance than piped

systems

SelfHaul

Advantages Disadvantages

Low capitaland operation and Highpotential forcontaminationof

maintenance costs water

Low water use and associated treatment Honey bucket andgraywater disposal

costs problems

Low monthly user fee
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SmallVehicleHaul

Advantages

Low capitalcosts comparedto piped

systems and large vehicle haul

Service is easilydiscontinuedif user

does not pay

Road maintenance andsnow removal

not essential

Low water use and associated treatment

costs

LargeVehicleHaul

Advantages

Low capitalcosts comparedto piped

system

Service is easilydiscontinuedif user

does notpay
Housescan be furnished with

conventionalpressurized water systems

and plumbingfixtures

Piped Water System

Advantages

Convenience

Less potentialfor drinkingwater

contaminationduringdelivery

Piped Gravity Sewer System

Advantages

Convenience

Eliminates the potential health hazards

of surface dumping of graywaterand

honeybuckets

Proven construction and maintenance

methods

Lower operation andmaintenance cost

than alternativepiped systems

Disadvantages

System is labor andequipment intensive

If any one household in the town center

does not subscribe to the service

potential health hazards willnot be

eliminated

Housesneed specialized lowwateruse

fixtures

Disadvantages

Higher capitalcosts comparedto small

vehicle haul

System is labor and equipment intensive

Requires road maintenance and snow

removal

If any one household in the town center

does not subscribe to the service

potential health hazards willnotbe

eliminated

Disadvantages

Highcapitalcost

High monthly user fee

Cannot lethouses freezeup duringthe

winter

Disadvantages

Requires greater water usethan vacuum

system

Couldrequire expensive lift stations
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Piped Pressure Sewer System

Advantages Disadvantages

Convenience Higher operation and maintenance costs

Requires less costly smaller diameter than gravity sewer

pipe than gravity system Requires grinder pump at everyhouse

Pipe does not have to be slopeddownhill Liquidwastes remainin sewer for

extended periodsof time Highrisk of

freezeup with
pressure andorheat

source failure

Piped Vacuum Sewer System

Advantages Disadvantages

Convenience Higher operation and maintenance costs

Requires less water usethan gravity than gravity sewer

system Requires vacuum valve in everyhouse

Requires central vacuum station

Requires accurate control of pipe grade

for propersystem operation

Sanitation Facilities Options

The various water andwastewater system alternativeswere grouped into 11 different

sanitationfacilitiesoptions to serve the area boundedby the EldersResidenceon the west

and Sunshine Subdivisionon the east pressure sewer systemas standalone system
was not includedin the 11 options Gravitysewer which is cheaper and simplerto operate

can feasiblycontinueto serve the community In other wordspressure sewer although

possibleis not required in Tanana Nor is vacuum sewer

Vacuumsewer was however includedin the 11 options to provide one piped alternativeto

gravity sewer Addingpressuresewer would have increased the numberof options to 15

an unworkable numberSomeof the components of pressuresewer system lift stations

and force mains have been consideredin the analysis because gravity system in Tanana

would necessarily require some pumpingwith the sewageunder pressure in the force

mains

All options included the following

Facilities to improve waterquality and increase the volume of water available to

residents

Replacement of the sewagelagoon effluent line anddrainfield

Replacement of the existingLaundromatwaterplant facilities

The advantages and disadvantages of the system alternativesthat make up each of these

options werediscussed earlier in this section

Option

Piped waterandpiped gravity sewer in Townsite andin Sunshine Subdivision
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Option

Piped water and piped vacuum sewer in Townsite andin Sunshine Subdivision

Option

Piped water in Townsite

Haul treated water from the Townsite water plant to storage andpumping facility at

Sunshine Subdivisionwith circulating pipedwater ioop for the subdivision

Piped gravity sewer in Townsite

Piped gravity sewer from the subdivision flowingto 5to 7daystorageholding tanks

with holding tank pumping and large vehicle haul to the Townsite lagoon

Option

Piped water in Townsite

Haul treated waterwith large vehicle from the Townsite water plant to storage and

pumping facility at Sunshine Subdivisionwith circulating pipedwater loop for the

subdivision

Piped vacuum sewer in Townsite

Piped gravity sewer from the subdivision flowingto to 7daystorageholding tanks
with holding tank pumping and large vehicle haul to the Townsite lagoon

Option

Piped water in Townsite

Largevehicle waterhaul for Sunshine Subdivision

Gravitysewer system in Townsite

Largevehicle sewage haul for Sunshine Subdivision

Option

Piped water in Townsite

Largevehicle waterhaul for Sunshine Subdivision

Vacuumsewer system in Townsite

Largevehicle sewage haul for Sunshine Subdivision

Option

Piped water in Townsite

Smallvehicle waterhaul for Sunshine Subdivision

Gravitysewer system in Townsite

Smallvehicle sewage haul for Sunshine Subdivision

Option

Piped water in Townsite

Smallvehicle waterhaul for Sunshine Subdivision
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Vacuumsewer systemin Townsite

Smallvehicle sewage haul for Sunshine Subdivision

Option

ReplaceexistingLaundromatwith new Laundromat

Continue selfhaul

Option10

ReplaceexistingLaundromatwith new Laundromat

Smallvehicle waterhaul everywhere

Smallvehicle sewagehaul everywhere

Option11

ReplaceexistingLaundromatwith new Laundromat

Largevehicle water hauleverywhere

Largevehicle sewage haul everywhere

EstimatedCapitaland Operation and Maintenance Costsof

Sanitation Facilities Options

Capital costs and operation and maintenance costs for the 11 sanitationfacilitieswere

estimatedon the basis of preliminaryconceptual designs These are estimatesandshould

be used onlyas relativemeasureof costs and an indicationof the magnitude of the overall

cost of the options

summaryof the capitalcosts andmonthly user fees for the various options is presentedin

Table and in more detail in Appendix

TABLE 61

Costs of Sanitation FacilitiesOptions

Option Capital Costa Monthly User Feea

12061505 103

10589395 108

10907914 139

10327488 147

10189871 137

9520615 145

10009673 142

9399637 150

2634809 72

10 4190039 141

11 4787879 188

aThe capital costs and monthly user fees shown above are based on revisions to the planning assumptions

requested by the ghaBoard at the 65submittal stage and are different from the costs and fees shown on

the graphics in Appendix
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SECTION

PublicInvolvementProgram

Introduction

This section describes the programthat was undertaken to involve the residents of Tanana

in the process of decidingthe type of sanitationfacilitiesappropriate for their community

The eleven sanitationfacilitiesoptions described in Section were presentedto joint

meeting of the City and Native councils on June 12 1995 The graphics produced for the

meeting are in Appendix The two councils consideredthe advantages and disadvantages

of each optionand comparedthe relativecapitalandoperational costs The councils

eliminated all hauloptions andnarrowed the options for further consideration by the

residents of the area boundedbythe EldersResidenceon the west andSunshine

Subdivisionon the east to three

Piped waterand gravity sewer

Piped waterand vacuum sewer

Replacement of the existingwater treatmentplant andLaundromatonly

housetohouse surveywas conducted in the area boundedbythe EldersResidenceon

the west and Sunshine Subdivisionon the east to determinewhich of the three options were

preferred by the residents of The survey form used is in Appendix

Representatives of the City andNative councils selected local surveyorsto be trained and to

conduct the survey Two days of training wereprovided andthe surveyswere conducted

from midJulyuntilearlyAugustThe resultsof the surveywere presentedat public

meeting onAugust14 1995

At the public meeting some residents livingbeyond the townsite and the Sunshine

Subdivisionexpressedconcern that theywerentsurveyed and mayhave been overlooked

by the feasibility studyVarioussanitationoptions were discussed at the meetingand it

was decided to surveythe residents livingin the outlying areasAs result an additional

surveywas conducted to determinewhich sanitationfacilitiesthese residents preferredThe

surveyformdescribed the available options andthe prosand cons of each option The

surveyform is also in Appendix Piped waterand sewer for areas outside of the Townsite

andthe Sunshine Subdivisionis not currently economicallyfeasiblebecause construction

and operation and maintenance costs would be too high for the limitednumberof houses

served Therefore the residents of outlying areas were asked to choose amongthe following

options

Individual wells

community well with centrally located watering point

watering point at Sunshine Subdivision

haul system
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Because the distance from town eliminates the feasibility
of piped sewage and because

permafrosteliminates the feasibility of septic tanks the outlying homes willcontinueto use

outhouses andhoneybuckets for sewage disposal

In addition to the surveys an 800 numberwas set up so residents could call at no cost

express their opinions andask questions regardingwater andsewer system improvements

SurveyResults

Ninetysix occupied homes were identified in the area boundedby the EldersResidenceon

the west andSunshine Subdivisionon the east and the surveyorswereable to conduct

72 surveys Five households wantedto continuewith wateringpoint Laundromat six

selected piped waterandvacuum sewer and 61 85 percent selected piped waterand

gravity sewer These resultsare illustrated in Figure

There were 27 occupied housesand one emptyHUD house identified in the outlying areas

The surveyor Cathy Fliris was able to survey the occupants of all 27 These residents chose

individual wells as their preferred optionThese resultsare illustrated in Figure 72 and are

also explainedin reportbyMs Fliris The report is includedin Appendix
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SECTION

Water Plant ConceptualDesign

The water treatment plant conceptual designis based on available waterquality data

conversations with past treatment plant operators andconsideration of future water system

expansion The waterplant as conceived in this studywillbe combinationWTP Figure

81 and Laundromatwith wateringpoint Figure82 The WTP willbe designed to allow

for system expansion The existingcommunity electrical distribution system willbe

extended to the newwaterplant New fuel oil storage tanks willbe sized to provide

adequatecapacity for yearroundoperation Vehicle storage andemergency power

generation willalso be provided The buildingwillbe approximately3840square feet in

sizeFigure83 Water storage willbe provided in two 100000galloninsulatedwelded
steel lcs

The conceptual designassumes the following

well water source willbe found anddeveloped that is not under the direct influence

of surface water If the Alaska Department of EnvironmentalConservationADEC
criteria for groundwater cannot be metandit is determinedthat the new water source

is under the directinfluence of surface water bag filtersand extended chlorine contact

should be consideredin the final design

The source waterquality contaminants are assumedto include excessive iron

concentrations to mgLhigh manganese concentrations 03mgLandhigh

hardness 340mgLas CaCOIt is assumedthat high turbidityand high color

reportedfor 1986 source waterquality analyses were result of oxidation of iron in

transit to the lab and not due to the presence of organics

Initially sized for the flow raterequired to serve the Laundromatandwateringpoint

the existingNative Councilwatersystemand the City water system 6900 gpd

The recommended process assumingorganics are not problemincludes prechiorination

addition of permanganategreensand filtrationstorage postchlorination and fluoridation

We consideredslow sand filtration but the potential source water has too much iron to be

compatiblewith the slow sand filtration process

The water treatmentprocess flow diagram is shown in Figure 84

Atultimate development of the piped watersystemthe per capita water consumption rate

willbe 55 gallons perdayand540 people willbe served The maximumdaily demand will

be 170 gallons perminute typical demandcurve presentedbyADECwas used to

develop maximumday hydrograph Figure85 Water storage volumerequired to meet

the hourtohourwater usevariationsequalizationstorage is estimated to be 56000

gallonsBecause standby powergeneration and duplication of equipment willbe provided

only12 hoursof reserve storage willbe providedThe total water storage requirementat

ultimate development is 200000 gallonsTo accommodate initial storage requirements one

100000gallon storage tank willbe constructed The second water storage tank willbe

constructed in Phase 12 of the project
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TECHNICALMEMORANDUM

PREPAREDFOR Lynn Marino VSW

PREPAREDBY Tom Wolf

COPIES Connie GreenwayTanana City Manager

HerbieEdwin Tanana Tribal Council

DATE March 1995

SUBJECT Assumed Study Criteria

PROJECT NPW39993AO03

This technical memorandum documents the assumed criteria to be used in conducting the

analysis portion of the feasibility study Please reviewand comment on the assumptions

Let us know whether or not we are on the right track Yourinput at this earlystage willhelp

us provide Tanana with feasibility study that can be used for communityplanning and to

support Tananasrequests for waterand sewer system improvement funding

Water and WastewaterFacilitiesto be Considered

Water Sources

Wells

By reviewingthe extensive information available on previous well drilling efforts and using

terrain unit analysis we wifi identifylocations likely to support waterwell or well fields of

sufficient yield to meet the needs of Tanana We willconsider new wells in both conven

tional and angle configurations

Angle wells are waterwells drilled at an angle Theyare used to tap into aquifers of water

bearing strata thatare not directlybeneath the wellhead The angle well configuration

drilled from the riverbank has the advantageof intercepting the thaw bulb beneath the Yukon

River with the potentialof improved wellwater quality and increased well yield over

conventional vertical wells that have been drilled in Tanana in the past

Anywell drilled adjacent to the river could be under the direct influence of surface water

iethe river and fall under the Surface Water Treatment Rule SWTR regulations The

SWTR requires all public watersystemsusing surface wateror groundwater under the direct

influence of surface waterto remove or inactivate diseasecausingmicroorganisms Micro

organismscan be removedthroughfiltration processes or inactivated throughdisinfection
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WaterTreatment

We have reviewed waterqualitydata for Tanana wells cited in the publication Sanitation

facilities Sunsline Subdivision Tanana flfas dated October 1987 We also con
tacted Mr Lee JohnsonADECFairbanksto see if he had any morerecent waterquality

information He sent us the most recent information exclusive of the SWTR samplingdata
It was someof the sameinfonnation included in the report Those data provide

general indicationof the waterquality that couldbe expected from new or upgradedexist

ing well On the basisof our reviewof the existingwaterqualitydata we willconsider the

following alternatives

SlowSandFiltration

This waterfiltration process is very simple to operate with minimumof mechanicalequip

ment Slowsand filtersoperate at very low loading rates and remove particulatematter

turbidityin an organic slime that develops on the surface of the sand Once clogged the

surface of the sand media is scraped off and wasted We will configure the treatment

process withbatch excess limetreatment preceding the filterfor iron manganese and

organic color removal The slow sand filtersproduceexcellent quality water meet all

requirements of the SWTR and are well suited for small communities with limitedopera
tionsbudgets

DirectFiltrationUsing PrimaryCoagulant

Direct filtration uses two to three pressure vessels filled with filtermedia to filterwell water

preconditioned with primarycoagulant eg polyaluminum chloride or ferric based

polymer It is typicallyused for waters with lowturbidity minimal iron and color

Both of these options are lowtechnology alternatives The City shouldbe aware that these

processes need to be verified in at least benchscale performance test before adopting them

into design or construction phases of the project

Ion Exchange WaterSoftener

In the past the Cityhas used watersoftener for iron removal Currentlythe watersoftener

at the washeteria is not operational Softeners work to remove iron when iron is in its

reduced state however if it becomes oxidized the iron can reduce the life of the exchange

resinand require morefrequent changing of the resin We will not consider ion exchange

for iron removal unless directed to do so by VSW and the City

WaterDistribution

SelfHaul

This alternativeis currentlythe only option available to most of the residentsof Tanana

Water is obtained from either standalone watering point or watering point operated in

conjunction with another facility washeteriaor waterplant



Selfhaulcould be used in combinationwith other systems to serve residentswho do not

want to be partof communitysystemor by residentswho live in outlyingareas

We will look at watering points thatallow the user to eitherdraw waterfrom outside of

building or from shelteredinteriorlocation Our objective will be to provide durable

sanitary and convenient way for people to obtain water We will consider problems like

vandalismand ice buildup in the alternativeanalysis

SmallVehicleHaul

With this alternative small vehicle such as fourwheeler is used to deliverwaterto the

housesin the community Each house would be fitted with an outside waterfill point and an

interior waterholding tank for waterstorage less than 100 gallons The housescould also

be fitted with lowwateruseplumbing fixtures

TruckHaul

truckhaul systemis similarto the smallvehiclehaul except the haul vehicle is much

larger typically 1500 to 3000 gallonsand requires roads on which to operate With this

systemhousescouldbe furnished with largerwaterstoragetanks and couldbe fully fur

nished with conventional pressurizedwatersystemsand plumbing fixtures

Truckhaul system costs are directlyproportional to waterconsumption With moreexten

sive interior plumbingwaterconsumption and utility system operating costs will increase

Piped Systems

pipedsystemis network of pipes configured to deliverwaterdirectlyto homescon
nected to the system The piped system to be evaluated willbe buriedheattraced and

insulated circulatingwatersystemwith pitorificetype house waterservice ioops

pumphousewould be necessary to house watertreatmentequipment watercirculating

pumpsand boilersto heat the water waterstoragetank would be necessary for water

flow equalization and would be sized for reserve storage capacity for emergency situations

Replace WasheteriafWatering PointOnly

This option would provide new washeteriawateringpoint to replace the existingfacility

new wateringhpoint would be built with all process equipment on the ground

floor It would be designedwith efficiency and ease of operation in mind washeteria

could be componentof any of the options

WastewaterCollection

SelfHaul

In this option residentshaul their own honeybucket wastes to disposal point Currently in

Tanana most residentsdispose of their honeybucket wastes in the pit privieslocated on

their property In the past concern has been expressed in the communityabout possible

minatiof the ground around the pit privies and potentiallythe groundwater supply
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from wastes seeping from the pit privies Constructing new pit priviesor communityhoney
bucket wastedisposal bunkers will probablynot alleviate this concern selfhaul system

should only be considered as partof smallvehiclehaulalternativewith communityhold

ing tanks that are emptied periodicallyas required

SmallVehicleHaul

Wastewater from each house willbe collected by small vehicle fourwheelerthat pulls

small trailermountedtank Each house would have wastewaterholding tank sized

approximately50 percent largerthan the waterstoragetank The holding tank can be

located eitherinsideor outsjde the house An alternativeto the individual holding tanks

would be to have communityholding tanks located in strategic locations throughout the City

TruckHaul

This system is similarto the smallvehiclehaul except on largerscale This option would

require truck in addition to the watertruck As described for the watersection this option

requires maintainedmadsystem

PipedSystems

Piped wastewatercollectionsystems carry the sewage directlyaway from the house to the

disposal site Three types ofpipedsystemswillbe considered and presented to the residents

for input The following paragraphs briefly describe the three options

Gravity Gravity or conventional sewer lines are in limiteduse in Tanana gravitytype

collectionsystem has loweroperation and maintenanceOMcosts than other types of

sewer systems Where topography does not gravity flowlift stationsfacilities for pumping

the sewage would be installed

Pressure If soil conditions or communitylayout preclude the useofgravity systems pres

sure systemscould be used small grinder pumpat or near each building provides the

conveyance ofsewage through pressurepipesystem Pressure sewershave an advantage

over gravity systemsin that pipelines do not have to be installed with sloping grades required

to maintain gravity flow Construction costs are usually less for pressure systems but OM
costs are higher due to the operation and maintenanceof individual grinder pumps

Vacuum Vacuumsewersare an alternativeto both gravity and pressure sewers Manyof

the advantagesofpressure systems apply to vacuum sewers Not having to maintain grades

for gravity flow and smaller pipe sizeare the main advantages Special vacuum toilets are

available that use little as 10 percent of the waterthat conventional toilet uses

Disposaland Treatment

We willevaluate two options lagoon and package plant treatment Tanana currently

uses lagoon for wastewater treatment The existingtwocell sewage lagoon was completed

in 1986 and sized for months of hydraulic storage at 14000 gallons per day of sewage

flow The lagoon was sized to accommodateflows from the PHS hospital which closed in

1982
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At this time we recommend continuing to use lagoon treatment with lagoon sized for the

wastewater generation rates expectedforthe planning period

Lagoon DrainLeachfleldRR
The existing receives lagoon effluentthrough heattracedoutfall line The out

fall line has frozen in the past and should be replaced as partof future improvement proj

ect

Planningand AnalysisAssumptions

Planning Period

The planning period as required by the Requestfor Proposalsis 20 years Construction is

anticipated in 1996 The planning period for this study willextend to the year 2016

Population Projection

The BIAJuneauArea Transponation nQprovides communityprofile for the rural communi

ties ofAlaska This source states that in 1988 the City population was 415 with 162 occu

pied housing units1986 Projected population for the City as determinedby cohort

survivalmethodology with limitedmigration from Tanana is shown in Figure Using the

BIAdata the projected populations for the years 2000 and 2010 are 583 and 692 respec

tively Extrapolating these data out to 20 years the population for the year 2016 is 757

The US Census Bureau collects population data for communities throughoutthe country

every 10 years The State Department of CommunityandRegional AffairsDCRAcom
munity profilefor Tanana dated September23 1994 reports historical censusdata for 1990

and current population of 374 Mr Greg Williamsdemographer for the State Department

ofLabor reported thatthe sh1994 figurewas really the 1993 revenuesharingpopula

tion He said the 1994 revenuesharingpopulation was 344 The 1990 censusreported that

the population was 345 and thatthere were 169 total housing units 123 ofwhich were occu

pied The censusdata are also plotted in the attached figure Projecting this data out to the

year2016 the population of Tanana in 20 years is estimated to be approximatelythe sameas

at is today

Mr Williamswascontacted to get his opinion on futurepopulation figuresfor Tanana He

indicated that there is connection between availability of employmentand population

Population growth will not exceed the availability of jobs In other words lack ofjobs

could provide incentive to people to outmigrate leave Tanana According to Mr Williams

the BIAstudy appears to missthis connection

The population willnot grow unless there are economic projects that provide moreemploy

mentopportunities in Tanana reliable communitywaterand sewer system would be part

of the infrastructurerequired to support needed economic growth

For purposesof this study the design population for the year 2016 willbe assumed to be

440 This figure is based on straightline projection of recent census and revenuesharing
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population numbers with an allowance for modest population growth MrWilliamsrecom

mendedan population growth allowance of no morethan 100 people Anypopulation

growth willbe contingent on new employmentopportunities becoming available in Tanana

PerCapita WaterDemand

Water consumption rates demandwilltyaccording to the type of sanitationfacilities

ultimatelyselected by the City The following assumed waterconsumption rates were

derived from information obtained from the CoWCfimate historical

consumption data from other rural Alaskan communities

SelfHaullessthan lcapita
WasheteriaWatering Point10 gallonscapitaday

SmallVehicleHaulSystem2to gallonscapitaday

TruckHaul 30hcapita
Piped Systemsincluding40hcapita

LaborRates

The following wage rates were obtained from the City ofTanana

WasteSystemOperatorS12hour

WateringhPoint Attendant10hour

lhour
Equipmenthour
CarpenterSho
LaborerS10hour

Equipment Rates

For estimating purposes Blue Book rates willbe used for the rental of Cityownedequip

ment The City owns the followingpiecesofequipment 1980 John Deere 850 dozer 1981

John Deere 672A grader 1981 Case 680H loaderbackhoe 1980 or 1981 John Deere 644C

loaderand OMC7600dumptruck

BargeFreight Rates

Yutana Barge Lines ofNenana provides barge service to Tanana Theywere contacted for

freightrates to Tanana The lerate for 1995 is 669per hundred weight There are many

exceptions to this base rate which can increase the cost as much as 400percent copy of

the exceptions is attached

Fuel and GasolineCosts

Yukon Fuel of Nenanawascontacted for costs of fuel and gasoline delivered to Tanana

Historically No heating fuel costs between 125 and 130per gallonand unleaded
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gasolinewithout tax costs between 103 and 140per gallon These costs are based on

bulk purchaseof 10000 to 50000 gallons

The cost of No heating fuel delivered in gadrum is 120per drumand the cost

of unleaded gasoline delivered in drum is 130per drum These costs include the deposit

of 35 to 40on the drums

skidded 10000gallon tank can be rented from Yukon Fuel for approximately025 per

gallonwhich is the cost of the freighton the tank

Electrical PowerRates

Electricity is providedby the Tanana PowerCompany The current powerrates which will

be used for the study are as follows

Residential

First 200 kWh 0470per kWh

Next 200 kWh 0445per kWh

Over 400 kWh 0409per kWh

SmallCommercial

First 10000kWh 0390per kWh

Next 10000kWh 0376per kWh
Over 20000 kWh 0356per kWh

The state powerequalization subsidy reduces the cost for the first750 kWh by 1752kWh
There is also fuel surcharge subsidy of002 1kWh

Note The rates have not changed since 1986 The samerates were published in the 1987

TananaCommunityfProfik written by Fisonand Associates

CapitalCosts for Improvement Components

We willuseunit costs for constructed improvements based on similarprojects constructed

using force account labor elsewherein rural Alaska

EnvironmentalPlanning Criteria

The following climatic data were taken from the lSpublication SanitationsfiiTanana dated October 1987

Mean annual precipitation inches 13

Mean annual temperaturedegrees 24

Mean annual snowfall inches 50

Maximumtemperature recorded degrees 94
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Minimumtemperaturedegrees 71

Mean January minimumtemperaturedegrees 18
Mean July maximumtemperaturedegrees 70

Thawingindex degreedays 2500

Freezing index degreedays 5500

Design freezing index year in 10 degree days 6500
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FEB2095 1157 FROHYUTANA BARGE LINES 90783252B2 PAGE 23

utanaBargeLines lh1992

Desottion Base RatE Remarks

290 Motorcycles 15000
220 MotorTrucks 15000 Able to move underown power

17500 Not able to move underown power

280

276

PersonalEffects 30000lue
Plasterboard 11000 Bandedor strappedin bundles

15000 Loose not bandedor swappedin bundles

240

275

Platformsfreight 10000Unloadof contents SO
Plywood 12500

250 Powder 20000

270 Rockwool 30000
230 Roof Trusses 30000

285 Silos 20000
tQ

290

270

Snowmobiles 50
Styrofoam 30000

285 Tanks 20000
288 Trailers 20000 25 feet long or less

30000 aver 25 feet but not over 45

220

40000 over 45 feet in length cail office

Trucks 15000Able to move underown power

iC 17500 Not able to moveunder own power

285

290

Vats 20000
VehiclesAll Terrain 15000

295

230

Wanagans
Windows Window Frame

30000
30000

NA it not on skidsover 40 long or 12 wide



YutanaBarge Lines

282 PAGE

May 1992

Descnotion Base Rate Remarks

210 Airplane 40000
220 Automobiles 15000able to moveunder own power

oats

17500

30000

not able to move underownpower

not on

295 ui
Building Materials

30000
30000

NIA noton skids aver 40 long or wide

230 Building Sections 30000
203 ack Haul EmptyPropane 5000 No terminalcharges

202

225

Back Haul

Canoes

Sameas

30000

outbound eEQ
Not on trailers

285 Cisterns 20000
240

285

Containersfreight

Clverts

10000
20000

LoadingUnloading of contents Z50cwt

230 Doors Door Frames 30000
250

280

Dynamite

igMovables

20000

30000Valuenotto exceed perlb

220 Egu 15000Ableto moveunder ownpower
17500 Not able to move under own power

270 30000
250 20000
230 Floor Trusses 30000
255 FreightNOS 10000
265 Furniture 30000
289 FrejghtTrailers 10000 if over 45 feet longlQoffice

250 Hazardous ls 20000
200

250
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Site Soil Conditions

Soil conditions in Tanana have been documentedin several reports by the Public Health

Service PHS in PHS waterwell drilling logs and in soil boringsby the Alaska

Department of Transportation andPublic Facilities These references indicate thatTanana is

on streamterrace of the Yukon River In the Tanana townsite area soil stratigraphyis

reported to consist of the following layers

to 15 feet of silt and silty sand deposited as floodplain cover deposit over the stream

terrace surfaceoverlying

30 to 65 feet of generally coarsegrainedstreamchannel sedimentsvarying from fine

sands to boulderygravels overlying

Zero to 60 feet of finegrainedsilt and clay overlying

An undulating bedrock surface The bedrock surface hasbeen encountered at depths of

about 35 to 140 feet Where the bedrock is shallowthe fine silt and clays overlying the

bedrock are generally thin or absent

TerrainUnits

Landforms are elementsof the landscape that generally form through similargeologic

processes andhave similarcompositionsand visual characteristics Terrain units identify

landformsor groups of landformsthatare expected to occur from the ground surface to

depth of about 25 feet At Tanana the terrainunits have been mappedon aerial

photographs Figure The terrainunit maps can be used to identifysoil characteristics in

areas without soil boringinformationand to extend or place limitson the extension of data

from areas with soil borings

The terrainunit mappingcorrelates with and draws from the existingsoils data The

following terrainunits have been used in the mapping

FptcFptr FloodplainTerrace Cover overbank Depositsoverlying Floodplain

Terrace Channel DepositsThis terrainunit lies alongthe Yukon Riverand consistsof

cover or overbank silts depositedduringflood stages of the river overlying sandy

gravelly channel sedimentsDrilling logs show that the silts are to 15 feet thick

Discontinuouspermafrostoccurs throughout the terrainunit however the soils have

enoughdrainageto supportwhite spruce andbirch

ch FloodplainTerrace Cover DepositsThis terrainunit consistsprimarilyof

overbank silty sandswith high organic content The soils were depositedacross the

terrace surface at flood stages when the terrace was an active floodplainandby
smaller streamsdraining the hills to the north In the area mappedas Fptc the gravel

deposits are about 25 to 30 or morefeet thick as indicated by drilling logs from the Eller

Subdivision likely
have shallowcontinuouspermafrostwith high moisturecontent

and massive ice lenses and have poor surface andsubsurface drainageresultingin

muskeg with black spruce sedges and sphagnum vegetation

Fp FloodplainAn active floodplain hasbeen mapped along small tributarystream

flowingacross the largerYukon River terrace The soils in this terrainunit probably
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Residential Utility

ServiceAgreement

This Agreementis made between Toogha Inc Water and Sewer Utility as the
Utility and

as the Applicant

The Applicant requests that the residence on the propertydescribed in Appendix be

connected to the Utilityswatersewersystem

As part of the request the Applicant agrees
To abide bythe waterand sewer ordinancesrules and policiesadopted by the

Utility

To grant at nocost RightofEntry formattached as Appendix to the Utility

to construct the connection to the Applicants residence

If necessary grant at nocost an Easement formattached as Appendix to the

Utility for construction of watersewermainlines across the Applicants

property

To pay the Utility monthly service fee for watersewerat the rateestablishedby
the

Utility for residentialcustomers

To pay any deposits requiredbythe Utility prior to connection of service

That delinquentbillsmorethan 30 days past due are subject to collectionactions

These actions can include but are not limitedto interestcharges late payment

feesdeposit forfeituresuits in small claims court and disconnection of service

Maintain the plumbingon the Applicants propertyandwithinthe residence

including all plumbingpiping fixturesand other appurtenances intendedto

carry water sewage waste water anddrainagein accordancewith the Uniform

PlumbingCode

To usethe heat tape and maintain adequate insulationfor the system to prevent

freezing duringthe winter The Applicant agrees that theywillnot continuously

run water duringcold weather to keep the pipes from freezingor that theywill

pay an Excessive Use Chargeas set bythe Utility for continuouslyrunning

water

To allowthe Utility to enter onto the propertyto make emergency repairsto the

service line up to the connection to the residence in orderto save the Utilities

pipes lines equipment and facilities from damage

10 In the event of water shortagesthe Applicant agrees to work with the Utility on

measures to conservewater use



Residential Utility Service Agreement

Page Two of Three

11 That bysigning this Agreement the Applicant grants to the Utility its officers

employeesagents and assignsthe rightof ingress and egress to the propertyand

residence for purposes of inspection of piping plumbingfixturesand other

appurtenances intendedto carry water sewage and waste water The ingress and

egress shallbe at reasonable timeandwheneverpossible the Utility shall

provide advance notice of any inspection

12 Be available inperson to complete and sign an individual service Work Order

Prior to the meeting where the Work Order is completed the Applicant should

plan wherethey would like the fixtureslocated

The Utility agrees to

Connect the facility to the Utilitysexistingwatersewersystem

As much as possibleprovide continuousand sufficient supply of potable water

at adequate pressure to the customer

Bill the applicant on monthly basis forwatersewerservice

Work to continueto improve sanitaryconditions in Tanana byplacing high

priorityon planned capitalimprovementsfor water and waste disposal facilities

administeringthe operation of future improvementsandadministeringand

enforcing the ordinancesrulesand policiesdesigned to improve sanitation

practices in Tanana

All billsinvoices statementspayments notices or correspondenceshall be sent to the

respective partiesat the address stated below

Utility Manager
Inc

WaterSewer Utility

PO Box

Tanana AK 99777

This agreement takes effect on this dayof 199

Applicant Water and Sewer Utility

IMENTS Appendix LegalDescription

Appendix SampleRightofEntry

Appendix SampleEasement



Residential Utility Service Agreement

Page Three of Three

ACKNOWLEDGMENT

State of Alaska

ss

Second JudicialDistrict

This is to certify that on this day of 199before methe undersigned

Notary Public in and for the State of Alaskaduly commissioned and sworn as such

personally appeared an individualwho acknowledged to me that

she executed the withinand foregoingAgreementas voluntaryact and deed for the uses

and purposes therein mentioned

Notary Public in and for Alaska

MyCommissionexpires

ACKNOWLEDGMENT

State of Alaska

ss

Second JudicialDistrict

This is to certify that on this dayof before methe undersigned

Notary Public in andfor the State of Alaskadulycommissioned and swornas such

personally appeared to meknown to be the for

the Toogha Inc organizedandexistingunder the laws of the State of Alaskaandwho

acknowledgedto me that she executed the withinandforegoing Agreementon behalf of

the Toogha Incby authority of its Board as the voluntaryact and deed of said entity for

the uses and purposes therein mentioned

Notary Public in and for Alaska

MyCommissionexpires



RIGHTOFENTRY

WITNESSETH

WHEREAS Toogha Inc proposes to construct watersewer distributionlines to connect

private residences in Tanana

WHEREAS the various owners andoroccupantsare in agreementwith Tooghas desire to

construct said water and sewerdistribution lines

WHEREAS it will be the owners andoroccupants responsibilityto maintain the

distributionlines once constructed such that permanenteasement is not required

NOW THEREFOREthe parties mutually agree as follows

In consideration of the mutualbenefits to be derived from the construction of the

distribution lines as the Grantor does hereby grant

this RightofEntry to Toogha as the Grantee

The Grantordoes grant to the Grantee its contractors employeesagents and

assignsthe rightto enter upon the following described real propertyfor the

purposes of constructing waterand sewer distribution lines over throughand

across said lands said propertybeing situated in the City of Tanana Fourth

JudicialDistrict Ft GibbonRecording District Alaska and moreparticularly

described in Appendix

That in the event no waterand sewer distribution lines are constructed within

years from the date that this RightofEntry is executedbythe Grantee the

RightofEntry willautomatically expire

This RightofEntry is grantedsubject to the stipulationsattached as Appendix

This Agreementis effective on the date signedbyboth parties

IN WITNESS WHEREOFthe partieshave executed this Agreement

GRANTORSSIGNATURE Date

GRANTEESSIGNATURE Date

AflACHMENTS AppendixALegalDescription

AppendixBStipulations



APPENDIX

STIPULATIONS

The Grantee its contractorssubcontractors and all personnel herein after referred

to as the permitteeshall indemnifyand hold harmless the Grantoragainst and

fromany and all demandsclaimsor liabilities ofevery nature whatsoeverarising

directly or indirectly fromor in any wayconnected withtheft actions or activities

executed under the provisionsof this RightofEntry

All waste generated duringconstructionand operation under this RightofEntry

shall be removedor otherwise disposed of in manneracceptable to the Grantor

This RightofEntry does not authorizeany otheractivity other than that which is

applied for Otheruses of the rightofway area including modifications relocations

and futureexpansionshall requireadditionalpermit approval priorto makingany

such modifications

This RightofEntry and the rights and privileges granted thereby is subject to all

valid existing rights

In the event the Grantordetermines that the permitteehas failed or refused to

complywiththe provisionsof thisRightofEntry the Grantorby writtenororal

ordermaysuspendor terminateany or all of the permittees activitiesinsofar as

they applyto thisRightofEntry The permitteeshall not resume suchsuspended

or terminated activitiesuntil given writtenauthorizationto do so by the Grantor

have read the foregoing stipulations and agree to complywithall stipulations

included within thisRightofEntry

GRANTEESSIGNATURE Date





consist of reworked silts and sandswith some fine gravel in the streambed Permafrost

in the Fp unit is expected to be discontinuousandthe top of the permafrostmaybe

encountered at slightly greater depth than in adjacent Fptc unitsThis providesbetter

soil drainage allowinggrowth of white spruce and birch

PermafrostConditions

Permafrostmaybe encountered throughout the Tanana area Alongthe Yukon River in thecFterrainunit permafrostis expected to be discontinuousand to extend from

about to 15 feet below grade to 30 to 50 feet below grade North of the river in the Fptc
terrainunit permafrostis expected to be continuousand to extend fromabout feet below

grade to 50 or more feet below gradePermafrostis probablydiscontinuousin the Fp terrain

unit and maybe encountered at depths of about 10 to 50 or more feet below the Yukon

River

GroundwaterConditions

Groundwaterconditions in Tanana are controlled by the site geology and permafrost

conditionsThe piezometric surface is expected to be similarto the Yukon River level and to

generally rise and fall with the river Howeversoils in Tanana are commonly frozen to

below the riverlevel so that groundwater is not encountered in boringsuntilthe boring

encounters unfrozensoils below the piezometric surface Water then enters the boringand

rises to the piezometric surface level Usable quantitiesof groundwater have been generally

derived from the sandy and gravelly soils at depths of about 30 to 60 feet below the

permafrostand above the fine grainedsilts and claysSome groundwater maybe derived

from wells completed in the fractured bedrock

Numerousshallowwells have been installedin Tanana About half of the wells have

encountered onlyfrozen soils or have hadunusable well yields Preliminarypump tests

from the wells with the higher yieldsshow flow ratesof up to 40 gallons perminutegpm
and

specific capacities specific capacity flow ratedrawdownof to about gpmft

Water quality tests from the higheryieldingTanana wells show relativelyhigh alkalinity

hardness ironand manganeselevelsTable The presenceof these ions gives the water

an undesirable taste andcan lead to precipitationof mineraldeposits on andaround well

screens resulting in diminished specific capacities through time

ExistingWaterSupplyin Tanana

Tanana is served byseveral different wells andwater supply systemsFigure and

Table These include the following

The Native Councilsystemwhich consistsof groundwater well treatment

equipmentand distribution system serving the school clinic tribal council office

teachers housing and the Elders residenceThe systemwas constructed by PHSto serve

the old hospitalcompound

TheCitysystemwhich consists of City Wells and water treatmentfacilities and

circulating water system serving the laundromatHead Start buildingfire station

1Q0



TABLE

Selected Tanana Water Quality Data

Well Number

PHS1980

Report Owner

Year

Drilled

Sample
Date

Sample

By

Iron

SMCLO3
Manganese

SMCL05 Alkalinity

Hardness

CaCO

27 Pvt 67 PHS 76 051 496

32 Pvt 67 880 PHS 47 055 540

34 Pvt 67 780 PHS 031 005 220

35 Pvt 67 780 PHS 60 051 245

15 Pvt 67 880 PHS 078 016 513

52 Pub 67 574 PHS 03 409

52 Pub 67 1177 AE 03 251

52 Pub 67 178 AE 15 03 507

52 Pub 67 478 AE 29 583

HospitalClinic

PHS 72 42

HospitalClinic

PHS 72 52

PHS

PHS

72

72

372

372

PHS

PHS

33

41

072

074

455

430

HospitalClinic

PHS76
PHS 76 876 PHS 01 56

HospitalClinic

PHS 76

PHS 76 1179 VSW 11 097

City Well 052 067 240 290

CityWell2 014 038 170

Old City Well 085 054 410 550

City Well 219 030 320 342

NewCltyWeIl3

Ice Water

Well 91

91191 311 131 4464 434

Notes llhnot in use

PHS US Public Health Service Anchorage

AE Arctic Engineers Anchorage

VSW Village Safe Water Program State of Alaska

SMCLSecondary MaximumContaminantLevel
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TABLE

Summary

of

Existing

Community

Water

Wells

Final

Report

USPHS

Proj

No

AN81231

Sunshine

Rept

USPHS

Proj

No

AN86

336

87

Well

Log

AL

Drilling

Co

1967

Asbuilt

VSW

Project

1979

Sunshine

Subd

Rept

USPHS

Proj

No

AN86

336

1087

Sunshine

Subd

Rept

USPHS

Proj

No

AN86

336

1087

Project

Summary

USPHS

90030

10

Poor

yield

in

late

winter

1987

Connected

to

City

circulating

system

Laundromat

watering

points

10

businesses

and

Poor

yield

in

late

winter

1987

Connected

to

City

circulating

system

Laundromat

watering

points

10

businesses

and

residences

Primary

water

supply

in

late

winter

1987

Under

influence

of

surface

water

Connected

to

City

circulating

system

Laundromat

watering

points

10

businesses

and

residences

No

longer

in

use

Reported

Static

Water

Pumping

Specific

ReferenceInstallation

Screen

Screen

Level

Rate

Draw

Down

Capacity

Water

System

Connection

Well

Source

Date

LengthSlot

Depth

ft

ft

date

gpm

ft

gpm

and

Notes

Well

Log

ICE

Water

Well

Inc

1991

Record

Drawings

USPHS

Proj

No

AN90030

Project

Summary

USPHS

90030

New

City

Well

City

Water

Well

City

Well

originallydrilled

1967

renumbered

by

City

Well

26

5610

38to48

27991191

15

stainless

40

44to49

32

10

1967

Rehab

1978

autumn

1986

20

residences

ANC1

00401

B3Doc



TABLE

Summary

of

Existing

Community

Water

Welts

Reported

Reference

Well

Source

Installation

Date

Screen

LengthSlot

Screen

Depth

ft

Static

Water

Level

ft

date

Pumping

Rategpm

Draw

Down

ft

Specific
Capacity

gpm

Water

System

Connection

and

Notes

City

Welt

Sunshine

Sub

winterspring

lOft

20

to

30

50

Well

installed

below

Yukon

Rept

USPHS

1986

River

high

water

level

Not

Proj

No

AN86

connected

to

water

system

or

336

1087

used

as

of

1987

Under

influence

of

surface

water

Needs

pump

and

power

Hospital

Clinic

PHS

Well

Log

Well

818

to

82876

10

39

to

49

255

50

91

55

Water

supply

to

health

clinic

compound

and

public

school

Hospital

Clinic

PHS

Well

Log

Well

121

to

31072

42

to

47

ft

52

to

55

ft

2inch

perforations

42

to

47

52

to

55
108to120

41

40

42

to

47

ftinterval

133

Well

contaminated

with

diesel

fuel

and

filled

in

Judy

Sommers

PHS

Well

Log

322

to

32481

ft20

45to

50

31

20

18

or

11

ft

Well

33

gpmft

Note

gpm

gallons

per

minute

ANC1

00401
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power plant and
city

offices Residents can obtain water to haul to their homes from the

watering point at the laundromat communitywater truck was used in the past but is

not currently operated

Miscellaneouswells serving individual homes and the Federal AviationAdministration

andBureau of LandManagement complex

The existingwell water supply systems are reported to have lowwater yields Tanana wells

are thought to have had low efficiencies efficiency drawdownoutside the

welldrawdowninside the wellwheninstalledbecause of their perforated casing

construction instead of moreefficient wirewrap screenand through limeprecipitation

of iron manganese andcalciumcarbonate have probablysignificantly reduced the
specific

capacity of the wells

Several options exist for increasing the quantity of water available to the community

including the following

Rehabilitate existingoperational city wells

Connect existingnonoperational wells to the water supply system

Drill new conventionalwells andconnect to the water supply system

Drill new angle wells under the Yukon River

Construct surface water intake in the Yukon River

The scope of workbenefits and drawbacks of these options are summarizedin Table

Routine water system maintenance willbe required for any water supply optionselected

for Tanana For groundwater well systems maintenance mayinclude rehabilitationvia

screen brushing andacid treatment Maintenance requirementsmaybe minimizedby

having largescreenopenareas and limiting the pumping ratefromeach well to less than

about gpmTo meet the citys peak demand of more than gpmseveral wells couldbe

operated simultaneously

GroundwaterContaminationPotential

Groundwatercontaminationfrom fuel spills andleaks andfrom wastewater disposal is

relativelycommonIn Tanana the presenceof the lowpermeabilitysurface soils and

permafrostreduces but does not eliminatethe potential for groundwater contamination

For example the PHShospitalwell was contaminated with dieselfuel in 1974 andhadto be

abandonedFuel couldcontaminate the groundwater whereunderground fuel tanks or

pipingextend throughthe finegrainedsoils and into unfrozengravels or where fuel tanks

andpipingare near well with poor groutseal The following precautions mayminimize

the potential for fuel contaminationof groundwater resources at Tanana

Inspecting the fuel storage facilities equippingthemwith secondary containment and

monitoringthemfor leaks

Physically separating water wells from fuel tanks and pipingin accordancewith State of

Alaska regulations

Maintaining impermeable groutseals on wells from groundwater to the landsurface

0Q04



TABLE

Tanana

Water

Supply

Options

Relative

Capital

RelativeMaintenance

Water

Supply

Options

Scope

of

Work

BenefitsDrawbacks

Cost

Cost

Wire

brush

well

walls

and

screen

inject

acid

to

dissolve

calcium

and

ironmaganeseprecipitates

surge

well

pump

acids

and

scale

from

the

well

Low

cost

short

water

system

downtime

potential

to

attain

near

the

original

specific

capacity

should

be

part

of

any

well

maintenance

program

low

tech

accomplished

in

any

season

Few

drawbacks

results

uncertain

Low

probably

will

not

attain

original

specific

capacity

but

increase

in

water

yield

likely

Extend

electric

power

to

and

install

pump

in

existing

nonoperational

City

Well

No

andor

other

wells

Install

submersible

pump

and

extend

electric

power

to

the

pump

connect

to

existing

insulated

water

pipe

system

Low

cost

proven

water

supply

potential

Pump

installation

and

maintenance

limited

to

periods

of

low

water

in

Yukon

River

may

need

to

comply

with

Surface

Water

Treatment

Rule

May

need

operational

backup

in

case

pump

fails

at

high

water

levels

Low

to

moderate

Low

Drill

new

conventional

wells

near

proven

wells

or

in

locationsrecommended

in

water

sourcedevelopment

study

Drill

new

angle

wells

under

Yukon

River

Mobilize

drill

rig

drill

well

and

install

screen

develop

well

install

pump

and

provide

electric

power

connect

to

existing

treatmentdistribution

system

Mobilize

air

rotary

drill

rig

drill

well

and

install

screen

develop

well

install

pump

and

provide

electric

power

connect

to

existing

distribution

system

Design

intake

structure

and

water

treatment

system

build

intake

and

water

treatment

system

Proven

technology

simple

construction

likely

to

have

good

yield

if

installed

with

designed

wire

wrap

screen

and

is

in

area

with

proven

high

yields

or

in

locationsrecommended

in

water

sourcedevelopment

study

Minimizes

risk

of

low

yield

well

Unlimited

supply

with

almost

no

risk

of

shortages

Cost

of

new

well

is

greater

than

use

of

existing

wells

Need

specializedwelldrilling

equipment

more

likely

to

have

to

comply

with

Surface

Water

Treatment

Rule

Surface

Water

Treatment

Rule

High

applies

intake

structure

and

treatment

is

likely

expensive

intake

structuresusceptible

to

ice

damage

river

erosion

and

changing

water

levels

Rehabilitation

acid

treatment

of

existing

operational

wells

Low

Use

Yukon

River

surface

water

intake

Moderate

Low

Moderate

to

high

Low

Moderate

ANC1

00401
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Groundwatercontaminationbywastewater could occur wherewastewater from outhouses

poorlyfunctioning leach fields honey bucket disposal sites or dog lots is close to well

with poor groutseal The following steps can minimize the potential for wastewater

contaminationof groundwater

Maintaining separation distances between waterwells and wastewater sources

Maintaining an impermeable grout seal from the surface to the water table

EngineeringCharacteristicsof TerrainUnits

The engineeringcharacteristics of the terrainunits mapped at Tanana are summarizedin

Table The interpretationsin the table are drawn from Tanana well logs and from reports

by Kreigand Reger 1982The engineering characteristics of the terrainunits are presented

for planning purposes onlyand site conditions and geotechnical parametersshouldbe

determinedby drilling samplingand laboratory analysisbefore designor construction

IOO4 10



TABLE

Engineering Characteristic of Terrain Units

Engineering

Characteristics FptcFptr Fptc Fp

Soil Texture Silt and
silty

sands to 15 ft

thick overlying sands and

gravels

Silt and
silty

sands with high

organic content about 25 ft

thick

Fine sand silt and gravelly

sand

Permafrost Discontinuous encountered to

15 ft below grade

Near continuous

encountered to ft below

grade

Discontinuous encountered

to 15 ft below grade

Thaw stability Low to moderate in silts high in

sands and gravels

Low to very low excess

moisture and massive ice

lenses likely

Low to moderate

Bearing Capacity

unfrozen

Moderate to high Low Low to moderate

Trenchexcavationwall

stability

Vertical cuts possible in silts

vertical cuts in sands and gravel

will ravel

Vertical cuts possible when

frozen but will fail as walls

thaw

Vertical cuts possible above

the water table

Suitability as fill

material

Low to moderate in surficial silts

depending on moisture content

high in sands and gravels

Low because of high

moisture and organic content

Low to moderate depending

on grain size potential

source of pipe bedding

material

0Q04



NQIQtQFEmJ
DESCRIPTION QUANTiTY UNITS UNIT TOTAL TOTAL

COST

NEW WATER PLANTLAUNDROMATSHOP

BUILDING 40 96 LS 768000 768000

WATER PLANT EQUIPMENT for laundromat phase only LS 200000 200000

LAUNDROMAT EQUIPMENT LS 100000 100000

FILTER BACKWASHLINE 1000 LF 80 80000

WATER STORAGE RESERVOIR 100000 GALLON LS 200000 200000

SUBTOTAL 1348000

TOTAL ESTIMATED CONSTRUCTION COST 1348000

PROJECT CONTINGENCY AT 25 337000

CONSTRUCTION ADMINISTRATION AT 10 134800

TOTAL ESTIMATED PROJECT COST 1819800

ROUNDEDTO NEAREST ONE HUNDRED THOUSAND 1800000

Page



Capitaland OMCostSummary
far the 11 Options



COSTS

SUMMARYSANITATIONFACILITIESOPTIONS

FOR

TANANA

1996

OPTIONSCAPITAL

COSTS

OPERATIONS

AND

MAINTENANCE

COSTS

EQUIPMENTANNUALMONTHLY

LABOR

REPLACEMENTCONSUMABLES

OM

COSTS

USER

FEE

OPTION

WATER

SOURCEDEVELOPMENT380489CIRCULATING

WATER

SYSTEMWITHINTOWNSITE

40871

5482

60502

106855

74

HAUL

TREATED

WATER

FROM

THE

TOWNSITE

WATER

PLANT

TO

STORAGE

AND

PUMPINGFACILITY

AT

SUNSHINESUBDIVISION

WITH

CIRCULATING

WATER

LOOP

FOR

THE

SUBDIVISION

ONLY

5762600

12377

15681

14033

42091

29

VACUUM

SEWER

SYSTEMWITHINTOWNSITE

10646

11856

12624

35126

24

GRAVITY

SEWER

WITHIN

THE

SUBDIVISIONFLOWING

TO

TO

DAY

STORAGEHOLDING

TANKS

WITH

HOLDING

TANK

PUMPING

AND

HAUL

TOTHETOWNSITELAGOON3861215

4100

13395

9711

27206

19

REPLACELAGOON

DRAIN

PIPE

AND

LEACHFIELD323184

WATER

SOURCEDEVELOPMENT

WAI

Ih

LM

WI

MIN

UWN

It

WATER

LOOP

FROM

TOWNSITE

TO

SUNSHINESUBDIVISION3RAVITY

SEWER

SYTEM

WITHINTOWNSITE3RAVITY

SEWER

FROM

SUNSHINESUBDIVSION

TO

TOWNSITELAGOONLAGOON

DRAIN

PIPE

AND

LEACHFIELD

FOTAL

OPTION

PTION
WATER

SOURCEDEVELOPMENTDIRCULATING

WATER

SYSTEMWITHINTOWNSITE

WATER

LOOP

FROM

TOWNSITE

TO

SUNSHINESUBDIVISION

ACUUM

SEWER

SYSTEMWITHINTOWNSITE

ACUUM

SEWER

SYSTEM

FROM

SUNSHINE

TO

TOWNSITELAGOONREPLACELAGOON

DRAIN

PIPE

AND

LEACHFIELD

FOTAL

OPTIONOPTION

WATER

SOURCEDEVELOPMENTCIRCULATING

WATER

SYSTEMWITHINTOWNSITE

HAUL

TREATED

WATER

FROM

THE

TOWNSITE

WATER

PLANT

TO

STORAGE

AND

PUMPINGFACILITY

AT

SUNSHINESUBDIVISION

WITH

CIRCULATING

WATER

LOOP

FOR

THE

SU

GRAVITY

SEWER

CT

Ih

YVI

TJIQJ

ONLY

GRAVITY

SEWER

WITHIN

THE

SUBDIVISIONFLOWING

TO

TO

DAY

STORAGEHOLDING

TANKS

WITH

HOLDING

TANK

PUMPING

AND

HAUL

TO

THE

TOWNSITELAGOONREPLACELAGOON

DRAIN

PIPE

AND

LEACHFIELD

TOTAL

OPTIONOPTION

380489
527481032318412061505

380489
6083022700

323184105893953804895762600444164132318410907914

40871
4068

91

61

263
40871

406810646
2723

5830840871371091226

1434
11278

936
135482143411856

154

925482
15681

112781339545836

65970
1654

992

6165970126247859450
14033

1654

97
85900

4635347847340
149009

46353475015501155828106855098420199996

3250171033250161110874291719139

TCSTSUMXLS

Page
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COSTS

SUMMARYSANITATIONFACILITIESOPTIONS

FOR

TANANA

APRIL

1996

3804895318238

323

184

9520615380489030411297032318410009673

40871

92271064610300
7104440871

6503
10912

6503
78

PTION
NATER

SOURCEDEVELOPMENT

WATER

SYSTEMWITHINTOWNSITEVEHICLE

HAUL

FOR

SUNSHINESUBDIVISION

ACUUM

SEWER

SYTEM

WITHINTOWNSITE

ARGE

VEHICLE

HAUL

FOR

SUNSHINESUBDIVISIONOPTIONREPLACELAGOON

DRAIN

PIPE

AND

LEACHFIELD

PTION
VATER

SOURCEDEVELOPMENT

WATER

SYSTEMWITHINTOWNSITE

MALL

VEHICLE

HAUL

FOR

SUNSHINESUBDIVISION

93

SEWER

SYTEM

WITHINTOWNSITE

60502

11856

OPTIONSCAPITAL

COSTS

OPERATIONS

AND

MAINTENANCE

COSTS

EQUIPMENTANNUALMONTHLY

LABOR

REPLACEMENTCONSUMABLES

OM

COSTS

USER

FEE

TOTAL

OPTION10327488

67994

46414

96870

211278

147

OPTION

WATER

SOURCEDEVELOPMENT

380489

CIRCULATING

WATER

SYSTEMWITHINTOWNSITE

40871

5482

60502

106855

74

LARGE

VEHICLE

HAUL

FOR

SUNSHINESUBDIVISION5318238

9227

13935

9997

33159

23

GRAVITY

SEWER

SYSTEMWITHINTOWNSITE

10912

11278

1654

23844

17

LARGE

VEHICLE

HAUL

FOR

SUNSHINESUBDIVISION4167960

10300

12940

9997

33237

23

REPLACELAGOON

DRAIN

PIPE

AND

LEACHFIELD

323184

TOTALOPTION510189871

71310

43635

82150

197095

137

VATER

SOURCEDEVELOPMENT

380489

CIRCULATING

WATER

SYSTEMWITHINTOWNSITE

40871

5482

60502

106855

74

SMALL

VEHICLE

HAUL

FOR

SUNSHINESUBDIVISION5193030

6503

19399

5648

31550

22

VACUUM

SEWER

SYTEM

WITHINTOWNSITE

10646

11856

12624

35126

24

SMALL

VEHICLE

HAUL

FOR

SUNSHINESUBDIVISION3502934

6503

30709

5648

42860

30

REPLACELAGOON

DRAIN

PIPE

AND

LEACHFIELD

323184

TOTAL

OPTION9399637

64523

67446

84422

216391

150

OPTION

WATER

SOURCEDEVELOPMENT

380489

REPLACEEXISTINGWASHETERIA

WITH

NEW

WASHETERIA1931136

57220

5482

40437

103139

72

MALL

VEHICLE

HAUL

FOR

SUNSHINESUBDIVISION

9997

12940

FOTAL

OPTION106855REPLACELAGOON

DRAIN

PIPE

AND

LEACHFIELD

12624

33159

IPTION

9997

44213

74

35126

23

33237

93120

24

208377

23

5482

145

19399

60502

1127830709

106855

1654

31

5648

66868

23844

7422

42860

73452

17

205109

30142

XLS

Page
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COSTS

SUMMARYSANITATIONFACILITIESOPTIONS

FOR

TANANA

APRIL

1996

380489
3486366323184

5722062910
120130OPTION

10

VATER

SOURCEDEVELOPMENTEXISTINGWASHETERIA

WITH

NEW

WASHETERIA

MALL

VEHICLE

WATER

AND

SEWAGE

HAUL

OPTION

10
LAGOON

DRAIN

PIPE

AND

LEACHFIELD

PTION

11

OPTIONSCAPITAL

COSTS

OPERATIONS

AND

MAINTENANCE

COSTS

EQUIPMENTANNUALMONTHLY

LABOR

REPLACEMENTCONSUMABLES

OM

COSTS

USER

FEE

CONTINUESELFHAULREPLACELAGOON

DRAIN

PIPE

AND

LEACHFIELD

323184

TOTAL

OPTION2634609

57220

5482

40437

103139

72

VATER

SOURCEDEVELOPMENT

380489

EXISTINGWASHETERIA

WITH

NEW

WASHETERIA

57220

5482

40837

103539

72

ARGEVEHICLEWATERANDSEWAGEHAUL4084206122411

26875

17433

166719

116

LAGOON

DRAIN

PIPE

AND

LEACHFIELD

323184

OPTION

11

4787879

179631

32357

58270

270258

188

5482
30709

408376572

36191

103539100191

47409

72

203730

70141

XLS

Page
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Detailed CapitalCosts



OPTION QUANTITY UNIT

COST

TOTAL

PIPED SEWER SYSTEM TOWNSITE AREA

GRAVITY SEWER MAIN 8INCH 20 LF 80 1056000

MANHOLES 35 EA 5000 175000

FORCE MAIN 4INCH 2100 LF 60 126000

LIPTSTATIONS EA 75000 150000

SERVICE LINES 80 FT 110 EA 8500 935000

MINIMUM HOUSE PLUMBING ALLOWANCE 110 EA 3000 330000

CLEANOUTS EA 3000 21000

SUBTOTAL 2793000

TOTAL ESTIMATED CONSTRUCTION COST 2793000

PROJECT CONTINGENCY AT 25 698250

ENGINEERING DESIGN AT 167580

CONSTRUCTION ADMINISTRATION AT 10 279300

TOTAL ESTIMATED PROJECT COST 3938130

PIPED SEWER FROM SUBDIVISION

GRAVITY SEWER MAIN IN 3200 LF 80 256000

MANHOLES EA 5000 40000

SER VICE UNES FT 14 EA 8000 112000

MINIMUM HOUSE PLUMBING ALLOWANCE 14 EA 3000 42000

CORCE MAIN 3800 LF 100 380000

LIFT STATIONS EA 50000 100000

CLEANOUTS EA 3000 16000

SUBTOTAL 948000

TOTAL ESTIMATED CONSTRUCTION COST 3741000

PROJECT CONTINGENCY AT 25 935250

ENGINEERING DESIGN AT fl4

CONSTRUCTION ADMINISTRATION AT 10

COST

flNINAUL SEWAGE TO LAGOON

SEWAGE HAUL VEHICLE

374100

5274810

EA 65000 65000

GRAVITYSEWERMAIN 1230 LF 70 86100

MANHOLES EA 5000 10000

CLEANOUTS EA 3000 18000

SER VICE UNES 80 FT 14 EA 8000 112000

MIN1MUM HOUSE PLUMBING ALLOWANCE 14 EA 3000 42000

HOLDING TANKS 00GALLONS EA 12000 24000

SUBTOTAL 387100

TOTAL ESTIMATED CONSTRUCTION COST

PROJECT CONTINGFNCY AT 25
3150100

797525

ENGINEERING DESIGN AT 189006

CONSTRUCTION ADMINISTRATION AT 10 315010

TOTAL ESTIMATED PROJECT COST 4441641

LARGE VEHICLE HAUL SUBDIVISION ONLY

SEWAGE HAUL VEHICLE EA 65000 65000

SEWAGE HOLDING TANKS 900 GALLONS 14 BA 4000 56000

MINIMUM HOUSE PLUMBING ALLOWANCE 14 BA 3000 42000

SUBTOTAL 163000

OTAL ESTIMATED CONSTRUCTION COST 2956000

PROJECT CONTINGENCY AT 25 739000

ENGINEERING DESIGN AT 177380

CONSTRUCTION ADMINISTRATION AT 10 295600

TOTAL ESTIMATED PROJECT COST 4167960

SMALL VEHICLE HAUL SUBDIVISION ONLY

COLLECTION TANK AND TRAILER EA 6000 6000

TOILET SYSTEM 14 EA 5500 77000

HOUSE QiNSTALLATIO 14 EA 2500 35000

4WHEELER TOW VEHICLE EA 6000 6000

SUBTOTAL 124000

TOTAL ESTIMATED CONSTRUCTION COST 291 7000

PROJECT CONTINGENCY AT 25 2S0
ENGINEERING DESIGN AT 175020

CONSTRUCTION ADMINISTRATION AT 10 291700

TOTAL ESTIMATED PROJECT COSTA 4112970
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OPTION DESCRIPTION QUANTITY UNITS UNIT TOTAL TOTAL

COST

PIPED SEWER SYSTEM AREA

VACUUM SEWER MAIN 6INCH LF 75 412500

VACUUM SEWER MAIN 4INCH E150 LF 65 529750

DIVISION VALVES 11 EA 1100 12100

VACUUM STATION LS 175000 175000

VACUUM STATiON BUILDING 24 24 LS 120000 120000

HOME VALVES 110 EA 1100 121000

MINIMUM HOUSE PLUMBING ALLOWANCE EA 4000 440000

SER VICE UNES 2INCH 80 PT 110 EA 5000 550000

SUBTOTAL 2360350

CONSTRUCTION COST 2360350

CONTINGENCY AT 25 590088

RING DESIGN AT 141621

JCTION ADMINISTRATION AT 10 236035

PROJECT COST 3328094

WER FROM SUBDIVISION

SEWER MAIN 1S00 75 S00
ISEWER MAIN 4INCH 2100 LF 65 500
IVALVES EA 1100 2200

LVES 14 EA 1100 15400

LINES 80 PT 14 EA 5000 70000

HOUSE PLUMBING REQUIREMENTS 14 EA 4000 56000

336600IICONSTRUCTION COST 2696950

CONTINGENCY AT 25 674238

IING DESIGN AT 161817

ICTION ADMINISTRATION AT 10 369695

1MAPROJECT COST 3802700

HER Wfl IAULhSEWAQE TO LAGOON

HAUL VEHICLE EA 65000 65000

GRAVITY SEWER MAIN 1230 LI 70 88100

ANHOLES EA 5000 10000

LEANOUTS EA L000 18000

SERVICE LINES 80 14 EA 8500 119000

MINIMUM HOUSE PLUMBING REQUIREMENTS 14 EA 4000 56000

HOLDING TANKS 6000 GALLONS EA 12000 24000

SUBTOTAL 378100

Ah ESTIMATED CONSTRUCTION COST

ROJECT CONTINGENCY AT 25
2738450

654613

ENGINEERING DESIGN AT 164307

ONSTRUCTION ADMINISTRATION AT 10 273645

TOTAL ESTIMATED PROJECT COST

LARQE VEHICLE NAUL SUBDIVISION ONLY

3801

SEWAGE NAUL VEHICLE EA 65000 65000

OLDING TANKS 900 GALLONS 14 EA 4000 56000

MINIMUM HOUSE PLUMBING REQUIREMENTS 14 EA 4000 56000

SUBTOTALD 121000

TOTAL ESTIMATED CONSTRUCTION COST 24813S0

ROJECT CONTINGENCY AT 25 620338

ENGINEERING DESIGN AT 148881

ONSTRUCTION ADMINISTRATION AT 10 2461 35

TOTAL ESTIMATED PROJECT COST 3498704

SMALL VEHICLE HAUL SUBDIVISION ONLY

TANK ANT TRAILPR EA 6000 6000

WHEELERTOW VEHICLE EA 6000 6000

OILET SYSTEM 14 EA 5500 77000

OUSE iNSTALLATION 14 EA 2500 000
UBTOTAL 124000

ESTIMATED CONSTRUCTION COST 2484350

ROJECT CONTINGENCY AT 25 621088

NGINEERING DESIGN AT 149061

ONSTRUCTION ADMINISTRATION AT 10 248435

OTAL ESTIMATED PROJECT COSTA 934
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OPTION DESCRIPTION QUANTITY UNITS UNIT TOTAL TOTAL

COST

PIPED WATER SYSTEM AREA

CIRCULATING 6INCH WATER MAIN 17500 LF 70 1225000

SERVICE LINES 80 FT 110 EA 9800 1078000

MAIN TREATMENT SHOPh48 36 LS 400000 400000

TREATMENTEQUIPMENT LS 300000 300000

STORAGERESERVOIR 150000 GALLONS LS 300000 300000

MINIMUM HOUSE PLUMBING ALLOWANCE 110 EA 3000 330000

SUBTOTAL 3633000

TOTAL ESTIMATED CONSTRUCTION COST 3633000

PROJECT CONTINGENCY AT 25 908250

ENGINEERING DESIGN AT6 217980

CONSTRUCTION ADMINISTRATION AT 10 363300

ESTIMATED PROJECT COST 5122530

WATER LOOP TO SUNSHINE iSION
CIRCULATING 6INCH WATER MAIN 7100 LF 70 497000

SERVICE LINES 80 FT 14 EA 9800 137200

ADDITIONAL PUMPING EQUIPMENT LS 5000 5000

MINIMUM HOUSE PLUMBING ALLOWANCE 14 EA 3000 42000

SUBTOTAL 681200

TOTAL ESTIMATED CONSTRUCTION COST 4314200

PROJECT CONTINGENCY AT 25 07
ENGINEERING DESIGN AT 8S2
CONSTRUCTION ADMINISTRATION AT 10 420
TOTAL ESTIMATED PROJECT COST 6083022

HAUL WATER TO SUBDIVISIONPIPED DISTR SUBDIVISION

WATER HAUL VEHICLE EA 70000 70000

CIRCULATING 4INCH WATER MAIN 1330 LF 65 79950

SERVICE LINES 80 FT

MINIMUM HOUSE PLUMBING ALLOWANCE

14 EA 8000 112000

14 EA 3000 42000

PUMPHOUSE 20 LS 80000 80000

PUMPHOUSE EQUIPMENT LS 30000 30000

STORAGERESERVOIR 000GALLONS 15 30000 30000

MODIFICATIONS TO MAIN TREATMENT PUMPH LS 10000 10000

SUSTOTAL 453950

TOTAL ESTIMATED CONSTRUCTION COST

PROJECT CONTINGENCY AT 25
4086990

1021738

cNGINEERING DESIGN AT6 245217

CONSTRUCTION ADMINISTRATION AT 10 408695

TOTAL ESTIMATED PROJECT COST 5762600

VEHICLE HAUL SUBDIVISION ONLY

WATER HAUL VEHICLE EA 000 000
INDMDUAL WATER STORAGETANKS 600 GALLONS

PLUMBING ALLOWANCE

IONS TO MAIN TREATMENT PLANTPUMPHOUSE

SUBTOTAL

14 EA 1200 16800

14 EA 3000 42000

LS 10000 10000

138800

TOTAL ESTIMATED CONSTRUCTION COST 3771800

PROJECT CONTINGENCY AT 25 942950

ENGINEERING DESIGN AT 226308

ADMINISTRATION AT 10 377180

TOTAL ESTIMATED PROJECT COST 5318238

SMALL VEHICLE HAUL SUBDIVISION ONLY

WATER TANK AND TRAILER GA 6000 6000

4WHEELER TOW VEHICLE EA 6000 6000

LAVATORY AND VANITY 14 EA 1000 14000

HOUSE MODIFICATIONSINSTALLATION 14 GA 1000 14000

MODIFICATIONS TO MAIN TREATMENT PLANTPUMPHOUSE LS 10000 10000

SUBTOTAL 50000

TOTAL ESTIMATED CONSTRUCTION COST 68
PROJECT CONTINGENCY AT 25 920750

ENGINEERING DESIGN AT

CONSTRUCTION ADMINISTRATION AT 10

TOTAL ESTIMATED PROJECT COSTA

220980

368300

5193030
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OPTION DESCRIPTION QUANTITY UNITS UNIT TOTAL TOTAL

COST

NEW LAUNDROMATWATER PLANTSHOP

BUILDING 40 120 LS 960000 960000

WATER PLANT EQUIPMENT LS 200000 200000

LAUNDROMATEQUIPMENT LS 100000 100000

FILTER BACKWASHLINE 120 LF 80 9600

WATER STORAGE RESERVOIR 50000 GALLON LS 100000 100000

SUBTOTAL 1369600

TOTAL ESTIMATED CONSTRUCTION COST 1369600

PROJECT CONTINGENCY AT 25 342400

ENGINEERING DESIGN AT 82176

CONSTRUCTION ADMINISTRATIONAT 10 136960

TOTAL ESTIMATED PROJECT COST 1931136

LARGE VEHICLE HAUL

WATER HAUL VEHICLE2000 GALLON EA 70000 70000

SEWAGE HAUL VEHICLE2000 GALLON EA 65000 65000

MINIMUM HOUSE PLUMBING REQUIREMENT 120 LS 6000 720000

INDIVIDUAL WATER STORAGETANKS 600 GALLONS 120 EA 1600 192000

INDIVIDUAL SEWAGEHOLDING TANKS 900 GALLONS 120 EA 4000 480000

SUBTOTAL 1527000

TOTAL ESTIMATED CONSTRUCTION COST 2896600

PROJECT CONTINGENCY AT 25 724150

ENGINEERING DESIGN AT 173796

CONSTRUCTION ADMINISTRATIONAT 10 289660

TOTAL ESTIMATED PROJECT COST 4084206

SMALL VEHICLE HAUL

TOILET SYSTEM 120 EA 5500 660000

LAVATORY AND VANITY 120 EA 1000 120000

HOUSE MODIFICATIONSINSTALLATION 120 EA 2500 300000

WATER TANK ANDTRAILER EA 5000 5000

COLLECTIONTANK AND TRAILER EA 6000 6000

4WHEELER TOW VEHICLE EA 6000 12000

SUBTOTAL 1103000

TOTAL ESTIMATED CONSTRUCTION COST 2472600

PROJECT CONTINGENCY AT 25 618150

ENGINEERING DESIGN AT 148356

CONSTRUCTION ADMINISTRATIONAT 10 247260

TOTAL ESTIMATED PROJECT COSTA 3486366
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Detailed LaborCosts



TANANA WATER SEWER ITYhSTUDY

ESTIMATE OF NEW WATER PLANT AND TOWNSITE WATER LOOPS OPERATIONS AND MAINTENANCE COSTS

APRIL

LABOR CLASSIFICATION NUMBER ANNUAL TIME TIME HOURLY TOTAL TOTAL

OF FREQUENCY PER PER RATE

UNITS TASK YEAR

MINUTES HOURS

WATER PLANT OPERATOR

MATER PLANT OPERATIONS

INSPECT PLANT OPERATION DAILY LOG 313 IS 7625 1500 117375

CHECKRECORD WATER USE 313 1565 1500 23475

CHECKRECORD STORAGE TANK LEVEL 313 1565 1500 23475

CHECKRECORD TAP CHLORINE RESIDUAL 365 3042 1500 45625

CHECKRECORD TREATED WATER CL RESID 313 2608 1500 39125

CHECKRECORD 313 2608 1500 39125

RECORD TREATED WATER TEMP 313 1043 1500 15650

CHECKRECORD TREATED WATER TURBIDITY 313 2608 00 39125

CHECKRECORD FLUORIDE CONCENTRATION 365 3042 1500 45625

COLLECT AND ANALYZE COLIPORM SAMPLE 12 15 300 1500 4500

BACKWASH FILTERS 122 10 6100 1500 91500

RUN JAR TEST FOR COAGULANT CONTROL 100 45 7500 1500 112500

PREPARE COAGULANT SOLUTION 52 10 867 1500 13000

PREPARE CHLORINE SOLUTION 26 10 433 1500 6500

PREPARE FLUORIDE SOLUTION 26 10 433 1500 6500

PREPARE POTASSIUM PERMANGANATE SOLN 26 10 433 1500 8500

TEST ALARM PANELS 12 060 1500 900

RUN STANDBY GENERATOR 12 40 800 1500 12000

INSPECT FILTER MEDIA 313 4695 1500 70425

REPAIR PRESSURE AND CIRC PUMPS 120 2400 1500 36000

REPAIR CHEMICAL FEED PUMPS 12 60 3600 1500 54000

INSPECT CALIBRATE TURBIDIMETERS 12 15 1200 61500 18000

INSPECT GAGES 18 120 1500 1800

CHECK PRESSURE SWiTCH SETTINGS 050 1500 750

DRAIN PRESSURE TANK 60 100 1500 1500

DRAIN CLEAN INSPECT STOR TANK 480 800 1500 12000

LUBE PUMPS 100 1500 1500

EXERCISE VALVES 125 625 1500 9375

WATER PLANT BOILERS

CHECK BOILER OPERATION 313 10 10433 1500 156500

CHECK AND REUGHT BURNERS 12 IS 600 1500 9000

CHECK HYDRONIC HEAT SYSTEM OPER 313 10 5217 1500 782S0

CHECKDAYTANKLEVELS 52 15 1300 1500 19500

FILL DAYTANKS 26 30 1300 1500 19500

DRAIN WATER FROM OIL TANKS 52 280 1500 3900

ALTERNATE BOILERS PUMPS 52 347 1500 5200

BLOW OFF BOILER PRESSURE RELIEF 12 080 1500 1200

BOILER STACK TESTING AND ADJUST 120 1600 1S00 24000

SERVICE BOILER BURNERS 120 400 1500 6000

CLEAN BOILER STACKS 180 600 1500 9000

CHANGE FUEL OIL FILTERS 30 100 1500 1500

RUN HYDRONIC CIRC PUMPS UNDER LOAD 12 60 1200 1500 18000

WATER PLANT

REPAIR AND SERVICE WATERING POINT 60 800 1500 12000

CHECK FIRE EXTINGUISHERS 008 1500 12S

TEST ALARM PANELS 12 060 1500 900

GENERAL CLEAN UP IN WATER PLANT 52 30 2600 1500 39000

PAINTING AND BUILOING UPKEEP 60 200 1500 3000

PIPELINE INSPECTIONS AND REPAIRS

INSPECT WELL WATER TRANSMISSION LINE 12 15 300 1500 4500

INSPECT TOWNSITE WATER LOOPS 12 60 2400 1500 36000

INSPECTBACKWASHWATERUNE 12 10 200 1500 3000

MISCELLANEOUS

WATERLINE THAWING 24 300 24000 1500 360000

GENERAL REPAIR INCLUDING WATERLINE 12 480 28800 1500 432000

ADMINISTRATIVE

SEND IN DEC OPERATIONS REPORT 12 15 300 1500 4500

PREPARE WEEKLY IENRE 52 IS 1300 1500 19500

MAKE VERBAL REPORT TO SUPERVISOR 52 10 867 1500 13000

ORDER SUPPLIES PARTS AND CHEMICALS 12 30 600 1500 9000
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OPERATOR TRAINING 960 3200 1500 48000

DRAIN WASTEWATER LAGOON 480 800 1500 12000

WATER PLANT OPERATOR LABOR SUBTOTAL 21959

GENERAL LIABILITY AND WORKMANS COMP 1735

CONTINGENCY 10 FOR WATER PLANT 219611VE
WATER SEWER SYSTEM ADMINISTRATIVE LABOR 52 300 26000 1500 390000

GENERAL LIABILITY AND WORKMANS COMP 396

ADMINISTRATIVE LABOR SUBTOTAL 3900

BOOKKEEPING

WATER SEWER SYSTEM BOOKKEEPING 52 960 83200 1200 998400

GENERAL LIABILITY AND WORKMANS COMP 789

BOOKKEEPING LABOR SUBTOTAL 9984

WATER SYSTEM TOTAL ANNUAL LABOR COST 40871
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LABOR CLASSIFICATION NUMBER

OF

UNITS

ANNUAL

FREOUENCY

TIME

FER

TASK

MINUTES

TIME

FER

YEAR

HOURS

HOURLY

RATE

TOTAL TOTAL

REPAIRPRESSUREANDCIRCPUMPS 120 800 1500 12000

INSPECT SUBDIVISION WATER LOOP 12 30 600 1500 9000

WATERUNETHAWING 24 300 12000 1500 180000

GENERAL REPAIR 12 480 9600 1500 144000

WATER PLANT OPERATOR LABOR SUBTOTAL 3450

flENERAL LIABILITY AND WORKMANS COMP 273

CONTINGENCY 10 FOR WATER PLANT 345

WATER SYSTEM TOTAL ANNUAL LABOR COST 4068
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LABOR CLASSIFICATION NUMBER ANNUAL TIME TIME HOURLY TOTAL TOTAL

OF FREQUENCY PER PER RATE

UNITS TASK YEAR

MINUTES HOURS

SUBDIVISION WATER PLANT OPERATIONS

INSPECT PLANT OPERATION OAILY LOG 313 15 7825 1500 117375

RECORD WATER USE 313 1565 1500 23475

CHECK RECORD STORAGE TANK LEVEL 313 1565 1500 23475

RUN STANDBY GENERATOR 12 40 800 1500 12000

REPAIR PRESSURE AND CIRC PUMPS 120 1600 1500 24000

INSPECTGAGES 18 120 1500 1800

CHECK PRESSURE SWITCH SETTINGS 050 1500 750

DRAIN PRESSURE TANK 60 100 1500 1500

DRAIN CLEAN INSPECT STOR TANK 480 800 1500 12000

LUBE PUMPS 1500 1500

EXERCISE VALVES 25 625 1500 9375

WATER PLANT BOILERS

CHECK BOILER OPERATION 313 10 10433 1500 SQ
CHECK AND RELIGHT BURNERS 12 15 600 1500 9000

CHECK HYDRONIC HEAT SYSTEM OPER 313 10 5217 1500 78250

CHECK DAY TANK LEVELS 52 15 00 1500 19500

FILLDAYTANKS 26 30 1300 1500 19500

DRAIN WATER FROM OIL TANKS 52 260 1500 3900

ALTERNATE BOILERS PUMPS S2 347 1500 5200

BLOW OFF BOILER PRESSURE RELIEF 12 080 1500 1200

BOILER STACK TESTING AND AOJUST 120 1600 1500 24000

SERVICE BOILER BURNERS 120 400 1500 6000

CLEAN BOILER STACKS 600 1500 9000

CHANGEFUELOILFILTERS 30 100 1500 1500

RUN HYDRONIC CIRC PUMPS UNDER LOAD 12 60 1200 1500 18000

NSPECT SUBDIVISION WATER LOOP 12 30 600 1500 9000

WATERUNETHAWING 24 240 9600 1500 144000

GENERALREPAIR 460 4600 1800 72000

WATER PLANT OPERATOR LABOR SUBTOTAL 8038

GENERAL UAEIUTY AND WORKMANS COMP 635

CONTINGENCY 010 FOR LABOR 804

RQVEHICLE HAUL OPERATORS

DEUVER POTABLE WATER TO SUBDIVISION 260 30 13000 1500 195000

REPAIR AND MAINTAIN HAUL EQUIPMENT 180 600 1500 9000

FILLWATERTRUCKWITHFUEL 112 15 2600 1500 42000

LARGE VEHICLE HAUL LABOR SUBTOTAL 2460

GENERAL UABILITY AND WORKMANS COMP 194

CONTINGENCY 10 FOR LABOR 246

SUBDIVISION HAULLOOP TOTAL ANNUAL LABOR COST 12377
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TANANA WATER AND SEWER FEASIBILITY STUDY

ESTIMATE OF TOWNSITE MQEflRhqIAND MAINTENANCE COSTS

APRIL 96
LABOR

LABOR iON NUMBER

OF

UNITS

ANNUAL

FREQUENCY

TIME

FER

TASK

MINUTES

TIME

FER

YEAR

HOURS

HOURLY

RATE

TOTAL TOTAL

TOWNSITE SEWER SYSTEM OPERATIONS

NSPECT TOWNSITE SEWER LINES 480 3200 1500 48000

INSPECT TOWNSITE MANHOLES 35 15 3500 1500 52500

INSPECT TOWNSITE FORCE MAINS 60 400 1500 6000

INSPECT TOWNSITE LIFT STATIONS 52 30 5200 1500 78000

SEWER LINE THAWING 24 300 12000 1500 180000

LINE MAINTENANCECLEANING 12 480 9600 1500 144000

MANHOLE MAINTENANCE 35 60 7000 1500 105000

FORCE MAIN MAINTENANCE 480 1600 1500 24000

LIFT iONh EQUIPMENT iNT 12 480 1500 288000

SEWER OPERATIONS LABOR SUBTOTAL 25
GENERAL LIABILITY AND WORKMANS COMP 731

CONTINGENCY 10 FOR LABOR 926

TQWNSITE GRAVITYPRESSURE SEWERS TOTAL ANNUAL LABOR COST 10912

Page



LABOR

LABOR CLASSIFICATION NUMBER ANNUAL TIME TIME HOURLY TOTAL TOTAL

OF FREOUENCY PER PER RATE

UNITS TASK YEAR

MINUTES HOURS

SUBDIVISION SEWER SYSTEM OPERATIONS

INSPECT SUBDIVISION SEWER LINES 480 1600 1500 24000

INSPECT SUBDIVISION MANHOLES 15 400 1500 6000

INSPECT SUBDIVISION FORCE MAINS 60 200 1S00 3000

INSPECT SUBDIVISION LIFT STATIONS 52 30 5200 1500 78000

SEWER LINE THAWING 24 300 12000 1500 180000

SEWER LINE MAINTENANCECLEANING 480 3200 1500 48000

MANHOLE MAINTENANCE 60 800 1500 12000

FORCE MAIN MAINTENANCE 480 800 1500 12000

LIFT STATION EOUIPMENT MAINTENANCE 480 6400 1500 96000

SEWER OPERATIONS LABOR SUBTOTAL 4590

GENERAL LIA8ILITY AND WORKMANS COMP 363

CONTINGENCY 10 FOR LABOR 459

SUBDIVISION GRAVITYPRESSURE SEWERS TOTAL ANNUAL LABOR COST 5412
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TANANA WATER AND SEWER FEASIBILITY STUDY

ESTIMATE OF SUNSHINE SUBDIVISION LOCAL OPERATIONS AND MAINTENANCE COSTS

1996

LABOR CLASSIFICATION NUMBER ANNUAL TIME TIME HOURLY TOTAL TOTAL

OF FREQUENCY FER PER RATE

ITS TASK YEAR

MINUTES HOURS

INSPECT SUBDIVISION SEWER LINES 120 400 1500 6000

NSPECT SUBDIVISION MANHOLES 15 300 1500 4500

SEWER LINE MAINTENANCECLEANING 480 1600 1500 24000

SEWER LINE THAWING 24 300 12000 1500 180000

MANHOLE MAINTENANCE 60 600 1500 9000

SEWER OPERATIONS LABOR SUBTOTAL 2235

GENERAL LIABIUTY AND WORKMANS COMP 177

10 FOR LABOR 224

LARGE VEHICLE HAUL OPERATORS

PUMP HOLDING TANKS HAUL TO LAGOON 52 60 5200 1500 78000

REPAIR AND MAINTAIN HAUL EQUIPMENT 180 600 1500 9000

FILL SEWAGE TRUCK WITH FUEL 52 15 1300 1500 19500

LARGE VEHICLE HAUL LABOR SUBTOTAL 06
GENERAL LIABILITY AND WORKMANS COMP 177

CONTINGENCY 10 FOR LABOR fl4

SUBDIVISION GRAVITY SEWERSHAUL TOTAL ANNUAL LABOR COST 10
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YEAR

HOURS

DISTRIBUTE POTABLE WATER 120 30 35 210000 1500 3150000

COLLECT AND HAUL WASTEWATER 120 30 20 120000 1500 1800000

REPAIR AND MAINTAIN HAUL EQUIPMENT 80 600 1500 9000

FILL WATER 4WHEELER WITH FUEL 255 15 6375 1500 95625

FILL WASTEWATER 4WHEELER WITH FUEL 255 6375 1500 95625

SMALL VEHICLE LABOR SUBTOTAL 51503

GENERAL LIABIUFY AND WORKMANS COMP 4069

CONTINGENCY 10 FOR LABOR 5150

ADMINISTRATIVE

SMALL VEHICLE HAUL SYSTEM ADMINISTRATIVE LAB 52 60 5200 1500 78000

GENERAL LIABIUTY AND WORKMANS COMP 62

ADMINISTRATIVE LABOR SUBTOTAL 780

BOOKKEEPING

SMALL VEHICLE HAUL SYSTEM BOOKKEEPING 52 120 10400 1200 24
GENERAL UABILITY AND WORKMANS COMP 99

BOOKKEEPING LABOR SUBTOTAL 1248

SMALL VEHICLE HAUL SYS TOTAL ANNUAL LABOR CD ST 62910

LABOR iONh NUMBER ANNUAL TIME TIME HOURLY TOTAL TOTAL

OF FREQUENCY PER PER RATE

TSh TASK

MINUTES

SMALL VEHICLE HAUL OPERATORS

PDge



TANANA WATER AND SEWER FEASIBIIJTY STUDY

OF SMALL VEHICLE HAUL ySOPERATIONS ANDMAINTENANCE COSTS

TERhSEAsuewvsioN

LASOR COSTS

RQ1996

LABOR iONh NUMBER ANNUAL TIME TIME HOURLY TOTAL TOTAL

OF FREQUENCY PER PER RATE

UNITS TASK YEAR

MINUTES HOURS

COLLECT AND HAUL WASTEWATER 14 30 30 21000 1500 315000

REPAIR AND MAINTAIN HAUL EQUIPMENT 180 600 1500 9000

FILL WASTEWATER 4WHEELER WITH FUEL 112 15 2600 1500 42000

SMALL VEHICLE HAUL LABOR SUBTOTAL 3660

GENERAL LIABILITY AND WORKMANS COMP 289

CONTINGENCY 10 FOR LABOR 3661VE
SMALL VEHICLE HAUL SYSTEM ADMINISTRATIVE LA 52 60 5200 1500 78000

GENERAL LIABIUTY AND WORKMANS COMP 62

ADMINISTRATIVE LABOR SUBTOTAL 780

BOOKKEEPING

SMALL VEHICLE HAUL SYSTEM BOOKKEEPING 52 120 10400 1200 24
GENERAL LIABILITY AND WORKMANS COMF 99

BOOKKEEPING LABOR SUBTOTAL 1248

SMALL VEHICLE HAUL SYS TOTAL ANNUAL LABOR COST 6503
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44

LABOR

LABOR CLASSIFICATION NUMBER

OF

UNITS

ANNUAL

FREOUENCY

TIME

PER

TASK

MINUTES

TIME

PER

YEAR

HOURS

HOURLY

RATE

TOTAL TOTAL

SMALL VEHICLE HAUL LABOR SUBTOTAL 3660

GENERAL LIABILITY AND WORKMANS COMP 289

CONTINGENCY 10 FOR LABOR 366

ADMINISTRATIVE

SMALL VEHICLE HAUL SYSTEM ADMINISTRATIVE LA 52 60 5200 1500 18000

GENERAL LIABILITY AND WORKMANS COMP 62

ADMINISTRATIVE LABOR SUBTOTAL 160

BOOKKEEPING

SMALL VEHICLE HAUL SYSTEM BOOKKEEPING 52 120 10400 1200 124900

GENERAL LIABIUTY AND WORKMANS COMP 99

BOOKKEEPING LABOR SUBTOTAL 1248

SMALL VEHICLE HAUL SYS TOTAL ANNUAL LABOR COST 6603

SMALL VEHICLE HAUL OPERATORS

DISTRIBUTE POTABLE WATER

REPAIR AND MAINTAIN HAUL EOUIPMENT

FILL WATER 4WHEELER WITH FUEL

14 30

112

30

180

21000

600

2800

1500

1500

1500

3150 00

9000

42000
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TANANA WATER AND SEWER FEASIBILITY STUDY

iMATOF LARGE VEHICLE HAUL SYSTEM OPERATIONS AND MAINTENANCE COSTS

CITYWIDE

LABOR COSTS

APRIL 1996

LABOR

LABOR CLASSIFICATION NUMBER

OF

ANNUAL

FREOUENCY

TIME

PER

TASK

MINUTES

TIME

PER

YEAR

HOURS

HOURLY

RATE

TOTAL TOTAL

LARGE VEHICLE HAUL OPERATORS

DISTRIBUTE POTABLE WATER 120 52 30 312000 1500 4680000

COLLECT AND HAUL WASTEWATER 120 52 35 364000 1500 5460000

REPAIR AND MAINTAIN HAUL EOUIPMENT 180 1200 1500 18000

PILLWATERTRUCKWITHPUEL 52 IS 1300 1500 19500IFUEL 52 15 1300 1500 19500

LARGE VEHICLE LABOR SUBTOTAL 101970

GENERAL LIABILITY AND WORKMANS COMP 8056

CONTINGENCY 10 FOR LABOR 10197

ADMINISTRATIVE

LARGE VEHICLE HAUL SYSTEM QIQlVEhLAB 52 60 00 1500 78000

CENERAL LIABILITY AND WORKMANS COMP 62

ADMINISTRATIVE LABOR SUBTOTAL 780

ROOKKEEPING

ARGE VEHICLE HAUL SYSTEM BOOKKEEPING 52 120 10400 1200 124800

GENERAL LIABILITY AND WORKMANS COMP 99

BOOKKEEPING LABOR SUBTOTAL 1248

LARGE VEHICLE HAUL EYE TOTAL ANNUAL LABOR COST 122411

Poge



TANANA WATER AND SEWER FEASIBIUTY STUDY

MATOF LARGE VEHICLE HAULSYSTEM OPERAI1ONS AND MAINTENANCE COSTS

TERhSERVICE SUNSSUBDIVISION

LABOR COSTS

APRIL1996

LABOR CLASSIFICATION NUMBER ANNUAL TIME TIME HOURLY TOTAL TOTAL

OF FREOUENCY PER PER RATE

ITS TASK YEAR

MINUTES HOURS

ARGE VEHICLE HAUL OPERATORS

COLLECT AND HAUL WASTEWATER 14 52 35 42467 1500 637000

REPAIR AND MAINTAIN HAUL EOUIPMENT 180 600 1500 9000

FILL WASTEWATER TRUCK WITH FUEL 112 15 2800 1500 42000

LARGE VEHICLE HAUL LABOR SUBTOTAL 6880

3ENERAL LIABILITY AND WORKMANS COMP 544

10 FOR LABOR 688

LARGE VEHICLE HAUL SYSTEM ADMINISTRATIVE LA 52 60 5200 1S00 78000

3ENERAL LIABILITY AND WORKMANS COMP 62

LABOR SUBTOTAL 780

BOOKKEEPING

LARGE VEHICLE HAUL SYSTEM BOOKKEEPING 52 120 10400 1200 124800

LIABILITY AND WORKMANS COMP 99

BOOKKEEPING LABOR SUBTOTAL 1248

LARGE VEHICLE HAUL SYS TOTAL ANNUAL LABOR COST 10300
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TANANA WATER AND SEWER FEASIBILITY STUDY

iMATOF LARGE VEHICLE HAUL SYSTEM OPERATIONS AND MAINTENANCE COSTS

WATER SERVICE VISION

LABOR COSTS

APRIL 1996

LABOR

LABOR CLASSIFICATION NUMBER

OF

UNITS

ANNUAL

FREOUENCY

TIME

FER

TASK

MINUTES

TIME

PER

YEAR

HOURS

HOURLY

RATE

TOTAL TOTAL

ARGE VEHICLE HAUL OPERATORS

DISTRIBUTE POTABLE WATER 14 52 30 36400 1500 546000

REPAIR AND MAINTAIN HAUL EQUIPMENT 180 600 1500 9000

FILL WATERTRUCK WITHFUEL 112 15 2800 1500 42000

LARGE VEHICLE HAUL LABOR SUBTOTAL 97
3ENERAL LIABILITY AND WORKMANS COMP 472

10 FOR LABOR 597

LARGE VEHICLE HAUL SYSTEM iVEhLA 52 60 5200 1500 78000

SENERAL LIABILITY AND WORKMANS COMP 62

kDMINISTRATIVE LABOR SUBTOTAL 780

BOOKKEEPING

LARGE VEHICLE HAUL SYSTEM BOOKKEEPING 52 120 10400 1200 24
LIABILITY AND WORKMANS COMP 99

BOOKKEEPING LABOR SUBTOTAL 1248

LARGE VEHICLE HAUL SYS TOTAL ANNUAL LABOR COST 27
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LABOR iON NUMBER

OF

UNITS

ANNUAL

FREQUENCY

TIME

PER

TASK

MINUTES

TIME

PER

YEAR

HOURS

NOURLY

RATE

TOTAL TOTAL

VACUUM STATION 400 1500 6000

PIPING 8000 1500 1200

VACUUM VALVES 10 200 1500 30

SEWER UNE THAWING 24 300 12000 1900 1800

VACUUM SEWER LABOR SUBTOTAL 9030

GENERAL LIABILITY AND WORKMANS COMP 713

CONTINGENCY 10 FOR LABOR 903

VACUUM SYS TOTAL ANNUAL LABOR COST 10646
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TANANA WATER AND SEWER FEASIBILITY STUDY

ESTIMATE OF VACUUM SEWER SYSTEM OPERATIONS AND MAINTENANCE COSTS

SUBDIVISION

LABOR COSTS

L1996
LABOR

LABOR CLASSIFICATION NUMBER

OF

UNITS

ANNUAL

FREQUENCY

TIME

PER

TASK

MINUTES

TIME

PER

YEAR

HOURS

NOURLY

RATE

TOTAL TOTAL

PIPING 8000 1500 1200

VACUUM VALVES 14 200 1500 30

SEWER UNE TNA WING 24 180 7200 1500 OS
VACUUM SEWER LABOR SUBTOTAL 2310

GENERAL LIABILITY AND WORKMANS COMP 182

CONTINGENCY 10 FOR LABOR 231

VACUUM SYS TOTAL ANNUAL LABOR COST 2723
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LABOR

LABOR CLASSIFICATION NUMBER

OF

UNITS

ANNUAL

FREQUENCY

TIME

PER

TASK

MINUTES

TIME

PER

YEAR

HOURS

HOURLY

RATE

TOTAL TOTAL

WATER PLANT OPERATOR

WATER PLANT OPERATIONS

INSPECT PLANT OPERATION DAILY LOG 313 15 7825 1500 117375

CHECK RECORD WATER USE 313 1565 1500 23475

CHECK RECORD STORAGE TANK LEVEL 313 1565 1500 23475

CHECK RECORD TAP CHLORINE RESIDUAL 365 3042 1500 45625

CHECK RECORD TREATED WATER CL RESID 2608 1500 39125

CHECK RECORD pH 313 2608 1500 39125

CHECK RECORD TREATED WATER TEMP 313 1043 1500 15650

CHECK RECORD TREATED WATER TURBIDITY 313 2608 1500 39125

CHECK RECORD FLUORIDE CONCENTRATION 365 3042 1500 45625

COLLECT AND ANALYZE COLIFORM SAMPLE 12 15 300 1500 4500

BACKWASH FILTERS 122 10 6100 1500 91500

RUN JAR TEST FOR COAGULANT CONTROL 100 45 7500 1500 112500

PREPARE COAGULANT SOLUTION 52 10 867 1500 13000

PREPARE CHLORINE SOLUTION 26 10 433 1500 6500

PREPARE FLUORIDE SOLUTION 26 10 433 1500 6500

TEST ALARM PANELS 12 060 1500 900

RUN STANDBY GENERATOR 12 40 800 1500 12000

INSPECT FILTER MEDIA 313 4695 1500 70425

REPAIR PRESSURE AND CIRC PUMPS 120 2400 1500 36000

REPAIR CHEMICAL FEED PUMPS 12 60 3600 1500 54000

INSPECT CAUBRATE TURBIDIMETERS 12 15 1200 1500 18000

INSPECT GAGES 18 120 1500 1800

CHECK PRESSURE SWITCH SETTiNGS 050 1500 750

DRAIN PRESSURE TANK 60 100 1500 1500

DRAIN CLEAN INSPECT STOR TANK 480 800 1500 12000

LUBE PUMPS 100 1500 1500

EXERCISE VALVES 125 625 1500 9375

WATER PLANT BOILERS

CHECK BOILER OPERATION 313 10 10433 1500 156500

CHECK AND REUGHT BURNERS 12 15 600 1500 9000

CHECK HYDRONIC HEAT SYSTEM OPER 313 10 5217 1500 78250

CHECK DAY TANK LEVELS 52 15 1300 1500 19500

FILL DAY TANKS 26 30 1300 1500 19500

DRAIN WATER FROM OIL TANKS 52 260 1500 3900

ALTERNATE BOILERS PUMPS 52 347 1500 5200

BLOW OFFBOILER PRESSURE RELIEF 12 080 1500 1200

BOILER STACK TESTING AND ADJUST 120 1600 1500 24000

SERVICE BOILER BURNERS 120 400 1500 6000

CLEAN BOILER STACKS 180 600 1500 9000
CHANGE FUEL OIL FILTERS 30 100 1500 1500

RUN HYDRONIC CIRC PUMPS UNDER LOAD 12 60 1200 1500 18000

GENERAL WATER PLANT

REPAIR AND SERVICE WATERING POINT 30 400 1500 6000

CHECK FIRE EXTINGUISHERS 008 1500 125

TEST ALARM PANELS 12 060 1500 900

Page



WATER AND SEWER FEASIBIUTY STUDY

ESTIMATE OF NEW LAUNDROMAT AND EXISTING PIPED SYSTEMS OPERATIONS AND MAINTENANCE COSTS

LABORCOSTS

APRIL1996

LABOR

LABOR CLASSIFICATION NUMBER

OF

UNITS

ANNUAL

FREQUENCY

TIME

PER

TASK

MINUTES

TIME

PER

YEAR

HOURS

HOURLY

RATE

TOTAL TOTAL

GENERAL CLEAN UP IN WATER PLANT 52 30 2600 1500 39000

PAINTINGAND BUILDING UPKEEP 60 200 1500 3000

LAUNDROMAT

WASHERDRYER REPAIR 19 12 120 45600 1500 684000

CLEAN WASHER SCREENS 11 240 4400 1500 66000

LUBE WASHERS 11 60 1100 1500 16500

LUBE DRYERS 60 800 1500 12000

LAUNDROMAT BOILERS

CHECK BOILER OPERATION 313 10 10433 1500 156500

CHECK AND RELIGHT BURNERS 12 15 600 1500 9000

CHECK HYDRONIC HEAT SYSTEM OPER 313 10 5217 1500 78250

CHECK DAY TANK LEVELS 52 15 1300 1500 19500

FILL DAY TANKS 26 30 1300 1500 19500

DRAIN WATER FROM OIL TANKS 52 260 1500 3900

ALTERNATE BOILERS PUMPS 52 347 1500 5200

BLOW OFF BOILER PRESSURE RELIEF 12 080 1500 1200

BOILER STACK TESTING AND ADJUST 120 1600 1500 24000

SERVICE BOILER BURNERS 120 400 1500 6000

CLEAN BOILER STACKS 180 600 1500 9000

CHANGE FUEL OIL FILTERS 30 100 1500 1500

RUN HYDRONIC CIRC PUMPS UNDER LOAD 12 60 1200 1500 18000

TEST ALARM PANELS 12 060 1500 900

GENERAL LAUNDROMAT

CHECK FIRE EXTINGUISHERS 008 1500 125
PAINTING AND BUILDING UPKEEP 60 200 1500 3000

PIPELINE INSPECTIONS AND REPAIRS

INSPECT WELL WATER TRANSMISSION LINE 12 15 300 1500 4500

INSPECT EXISTING WATER SEWER LINES 12 30 600 1500 9000

INSPECT EXISTING LIFTSTATIONS 52 15 2600 1500 39000

INSPECT BACKWASH WATER LINE 12 10 200 1500 3000

MISCELLANEOUS

PIPELINE ThAWING 24 300 12000 1500 180000

GENERAL REPAIR 180 600 1500 9000

ADMINISTRATIVE

SEND IN DEC OPERATIONS REPORT 12 15 300 1500 4500

PREPARE WEEKLY WRI1TEN REPORT 52 15 1300 1500 19500

MAKE VERBAL REPORT TO SUPERVISOR 52 10 867 1500 13000

ORDER SUPPLIES PARTS AND CHEMICALS 12 30 600 1500 9000

OPERATOR TRAINING 960 3200 1500 48000

DRAIN WASTEWATER LAGOON 240 400 1500 6000

WATER PLANT OPERATOR LABOR SUBTOTAL 27205

GENERAL LIABIUTY AND WORKMANS COMP 2149

CONTINGENCY 10 FOR WATER PLANT 2721

LAUNDROMAT ATTENDANTS

WORK IN LAUNDROMAT 313 300 156500 1200 1878000

GENERAL LIABILITY AND WORKMANS COMP 1484

LAUNDROMAT ATTENDANTS LABOR SUBTOTAL 18780
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4QJWATER AND SEWER FEASIBILITY

ESTIMATE OFNEW IrANDhEXISTING PIPED SYSTEMSOPAND MAINTENANCE COSTS

LABOR COSTS

IQL
LABOR CLASSIFICATION NUMBER ANNUAL TIME TIME HOURLY TOTAL TOTAL

OF FREQUENCY PER PER RATE

UNITS TASK YEAR

MINUTES HOURS

ADMINISTRATIVE

WATER SEWER SYSTEM ADMINISTRATIVE LABO 52 60 5200 1500 78000

GENERAL1YhAND WORKMANS COMP 62

ADMINISTRATIVE LABOR SUBTOTAL 780

BOOKKEEPING

WATER SEWER SYSTEM BOOKKEEPING 52 360 31200 1200 374400

GENERAL LIABILITY AND WORKMANS COMP 296

BOOKKEEPING LABOR SUBTOTAL 3744

WATER SYSTEM TOTAL ANNUAL LABOR COST 57220

Poge



DetailedEquipmentReplacementCosts



DESCRIPTIONNUMBER

LIFE

INTERESTREPLACMENTNUMBERINDEXPERIODPRESENTPRESENTSERIESPRESENTTOTAL

OF

EXPECTANCY

RATE

OR

PERIODSCOLUMNMONTHSWORTHWORTHPRESENTWORTHANNUALUNITSPERCENTPERIODICWITHINFACTOR

COST

WORTHANNUALREPLACEMENTMONTHS

COS

20YEARSFACOTR

COST

COST

WATERPLANT

WELL

PUMP

48

105000

500

48

0822788384

88

0678871068

144

0556858468

192

0456148102

240

037693957312462230359524361REPLACESEALS

IN

CIRCULATIONPUMPS

60

500

90000

400

60

0783570517

120

0613955252

180

0481043292

240

037693392012462220298116268REMOVEREPAIR

ANO

REPLACECIRCULATION

60

00

330000

400

60

07835258564PUMPS

120

06139202591

180

04810158736

240

0376912437412462274426459722REPLACESEALS

IN

SERIVCEPUMPS

60

600

30000

400

60

06

120

18417

180

0481014431

240

037661130712462267660

5428

REMOVEREPAIR

AND

REPLACESERVICE

60

500

180000

400

60

07835141035PUMPS

120

06139110504

180

0481086583

240

037696784012462240596232575REPLACESEALS

IN

BACKWASH

PUMP

60

20000

400

60

0783515671

120

0613912278

180

04810

9620

240

03769

7538

12462245107

3618

REPLACEBACKWASH

PUMP

60

110000

60

86188

120

0613967630

180

0481052912

240

03765

14

12462224808818807REBUILDFILTERVALVES

48

500

226000

48

08227

08

96

06768162289

144

05588125286

192

103075

240

037688460012462265556152203REPLACEFILTERMEDIA

60

500

360000

400

60

07835282069

Page



120

06139221009

180

04910173166

240

0376913569012462281192565151REPLACETURBIDIMETERS

120

500

800000

200

120

06139491131

240

0376930151212462292832274491REPLACEFILTERLIGHTS

24

500

195001000

24

0907017687

49

0622716043

72

0746214551

96

0676613199

120

0613911971

144

0556810858

168

050519849

192

04581

8933

216

03

10

240

037697349124622118543

0512

REBUILDCHEMICAL

FEED

PUMP

HEADS

24

500

7500

1000

24

090706803

48

08227

6170

72

07462

5597

96

06768

0076

120

061394604

144

056684176

169

05051

3788

192

04581

3436

216

04155

3116

10

240

03769

2827

12462245593

3659

REPLACECHEMICAL

FEED

PUMPS

500

180000

200

120

06139

04

240

037696784012462217834414311REPAIRREPLACECHEMICAL

JTI

36

500

105000

700

36

0863890703MIXERS

72

0746278353

108

0644667684

144

0556858468

SO

0481050507

216

0415643630

240

037693957312462242891734417REPLACESMALL

60

500

50000

400

60

0783639176

120

0613930696

180

0481024051

240

0376918844124622112767

9049

REPLACE

HEAT

EXCHANGERS

180

500

88000

180

0481042330

240

037693316612462275496

6058

REMOVEREPAIR

AHD

REPLACEHYDRONIC

60

500

140000

400

60

07836109694

lQi

PUMPS

061

39

48

180

0481067342

240

037695276612462231574825336
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REMOVEREPLACEHYDRONICHEATING

ZONE

120

500

75000

200

120

0613946043VALVES

240

037692826712462274310

5963

REMOVE

AND

REPLACE

TEMP

AND

PRESSURE

12

96

500

78000

300

96

0676852793GAGES

192

0458135733

240

0376929397124622511792459462REMOVE

AND

REPLACE

FLOW

METERS

72

500

100000

300

72

07462746220556855684

240

037693768912462216799413480REPLACE

FUEL

OIL

TRANSFERPUMPS

96

500

110000

300

96

0676874452

192

50392

240

0376941458

46

16630213345498339CONTINGENCY

10

49834TOTALWATERPLANTREPLACEMENTCOSTS548173

COST

INCLUDESSNIPPING

AND

INSTALLATION
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EOUIPMENTREPLACEMENTDESCRIPTIONNUMBER

LFE

INTERESTREPLACMENTNUMBERINDEXPERIODPRESENTPRESENTSERIESPRESENT

OF

EXPECTANCY

RATE

OR

PERIODSMONTHSWORTHWORTHPRESENTWORTHANNUALUNITSPERIODPERIODICWITHINFACTOR

COST

WORTHANNUALREPLACEMENTMONTHS20YEARSFACOTR

COST

COST

WASHETERIAREMOVE

AND

IQ

WASHINGMACHINES

12

120

500

1080000

200

120

06139663026

240

03769407041124622101006785865REMOVE

AND

lACE

DRYERS

120

500

1600000

200

120

992261

240

03769603023

46

51585284127207REMOVE

AND

REPLACEEXTRACTOR

120

500

400000

200

120

06139245565

240

0376915075612462239632131802REPLACE

HEAT

EXCHANGERS

180

88000

100

180

0481042330

240

037693316612462275496

6058

REMOVEREPAIR

AND

REPLACEHYDRONIC

60

500

210000

400

60

07835

94

HEATINGPUMPS0613985948

180

0481067342

240

037695276512462231574825336REMOVEREPLACEHYDRONICHEATING

ZONE

120

500

75000

200

120

46043VALVES

240

037692826112462274310

5563

REMOVE

AND

REPLACE

TEMP

AND

PRESSURE

12

96

500

78000

300

96

0676852793GAGES

192

35733

240

0376929397124622117924

9462

REPLACE

FUEL

OIL

TRANSFERPUMPS

98

500

110000

300

96

06768144520458150392

240

037694145812462216630213345SUBTOTAL305038CONTINGENCY

10

30504TOTALWATERSYSTEMREPLACEMENTCOSTS335542

COST

INCLUDESSNIPPING

AND

INSTALLATION
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DESCRIPTIONNUMBER

LIFE

INTERESTREPLACMENTNUMSERINDEXPERIODPRESENTPRESENTSERIESPRESENTTOTAL

OF

EXPECTANCY

RATE

OR

PERIODSCOLUMNMONTHSWORTHWORTHPRESENTWORTHANNUALUNITSPERIODPERCENTPERIODICWITHINFACTOR

COST

WORTHANNUALREPLACEMENTMONTHS

COST

20YEARSFACOTR

COST

COST

WASTEWATERSYSTEM4WHEELER

HAUL

VEHICLE

36

500

800

700

36

08638832945

72

07462805913

lOS

06446696178

144

0S588601384

180

04810519498

218

04155448762

240

0378940704112462253540084WHEELER

HAUL

TANK

AND

TRAILER

60

500

760000

400

60

07835595480

120

06139466574

180

04810365573

240

03769286436

46

1714063

1375

41

SEWAGEBLADDERS

120

96

500

7800000

300

96

067685279347

192

3573270

240

037692939738124622117923

55

5946249TOILETS

120

72

500

3600000

300

72

074622686375

144

055682004615

240

0376913568021246226047792

4852

90

SIR

BLDWERS

FDR

BLADDERS

120

80

53000000

400

60

2350578

120

081391841740

180

048101443051

240

03769

68

1246226766038

5429

24

NATERPUMPS

FOR

TOILETFLUSHING

120

60

1800000

60

1410347

120

06139

44

180

04810

3Q1

240

0376967840112462240596233257552791767

79

ojrQ

PLACEMENTCOSTS3070944

Page



Of

EXPECTANCY

RATE

OR

PERIODSCOLUWMONTHSWORThWORThPRESENTWORThANNUALUNITSPERIODPERCENTPERIODICWITHINFACTOR

COST

WORThANNUALREPLACEMENTMONTHS

cow

20YEARSFACOTR

COST

COST

WASTEWATERSYSTEM4WHEELER

HAUL

VEHICLE

36

500

540000

100

36

08638832945

72

0146280591306446696178

144

05568601384

180

04810519498

218

04155448162

240

0376940704112462244111213540084WHEELER

HALL

TANK

AND

TRAILER

60

500

390000

400

60

01835595480

120

061

39

466574

180

04810365573

240

037692864361246221714063137541SEWAGEBLADDERS

14

96

910000

300

96

067685279347

192

3573270

240

03769293973812462211762355946249WATERPUMPS

14

60

500

210000

400

60

078351410347

120

061391105044865831

240

03769675401

46

40596233257551763552iNGEN

10

176355TOTALSUBDIVISIONSYSTEMREPLACEMENTCOSTS1939908

COST

INCLUDESSHIPPING

AND

INSTALLATION

Page



DESCRIPTIONNUMBER

LIFE

INTERESTREPLACMENTNUMBERINDEXPERIODPRESENTPRESENTSERIESPRESENTTOTAL

OF

EXPECTANCY

RATE

OR

PERIODSCOLUMNMONTHSWORTHWORTHPRESENTWORTHANNUALUNITSPERIOOPERCENTPERIODICWITHINFACTOR

COST

WORTHANNUALREPLACEMENT

COS

20YEARSFACOTR

COST

COST

WASTEWATERSYSTEM4WHEELER

HAUL

VEHICLE

36

500

540000

700

36

066384EE472

72

07462402956

108

06446348089

144

05568300692

ISO

04810259749

216

04155224361

240

0376920352012462222058601770044WHEELER

HAUL

TANK

AHO

TRAILER

60

500

360000

400

60

07835287740

120

06139233287

180

04810182786

240

037681432181246228S703168770SEWAGEBLADDERS

14

96

500

910000

300

96

06768615924

182

04981416881

240

037693429691246221375775110396TOILETS

14

72

500

20

300

72

02462

10

144

05568233872

240

0376915829412462270557656617

AIR

BLOWERS

FOR

BLADDERS

14

60

500

350000

400

60

07835274234

120

06139214870

180

04810168358

240

0376913191112462278937163341WATERPUMPS

FOR

TOILETFLUSHING

14

60

500

210000

400

60

07835164940

120

06139

22

04810101014

240

037697914712462247362338005SUBTOTAL514133CONTINGENCY

10

51413TOTAL

ONh

SYSTEMREPLACEMENTCOSTS

5655

47

COST

INCLUDESSHIPPING

AND

INSTALLATION

Page



DESCRIPTIONNUMBER

LFE

Uh

INDEXPERIODPRESENTPRESENTSERIESPRESENTTOTAL

OF

EXPECTANCY

RATE

OR

PERIODSCOLUW4

iQ

WORThUNITSPERIODPERIODICWITHINFACTOR

COST

WORThANNUALREPLACEMENTMONTHS

Qr

YE

FACOTR

COST

COST

WATER

AND

WASTEWATERSYSTEMlATER

HAUL

TRUCK

60

500

7000000

400

60

078355484683

120

061394297393

180

048103367120

240

037692638226124622157874221266824EWAGE

HAUL

TRUCK

60

500

6500000

60

20

120

36

048103126611

240

037692449782124622

49

11763362443160

10

244316

IQ

CITY

WIDE

SYSTEMREPLACEMENTCOSTS2687476

COST

INCLUDESSHIPPING

AND

INSTALLATIONWORThPRESENTWORThANNUAL

Page



WASTEWATER

COSTS

DESCRIPTIONNUMBER

LIFE

INTERESTREPLACMENTNUMBERINDEXPERIODPRESENTPRESENTSERIESPRESENTTOTAL

OF

EXPECTANCY

RATE

OR

PERIODSCOLUMNMONTHSWORThWORTNPRESENTUNITSPERIODPERIODICWITHINFACTOR

COST

WORTHANNUALREPLACEMENT

MONTHS

COST

20YEARSFACOTR

COST

COST

WASTEWATERSYSTEM

SE

WAGE

HAUL

TRUCK

60

500

6500000

400

60

078355092920

120

061393990436

180

048103126611

240

0376924497821246221465974911763

36

SUBTOTAL

11

CONTINGENCY

10

117634TOTAL

CITY

WIDE

SYSTEMREPLACEMENTCOSTS12939

70

COST

INCLUDESSHIPPING

AND

INSTALLATIONWORThANNUAL

Poge



EQUIPMENTREPLACEMENTDESCRIPTIONNUMSER

LFE

INTERESTREPIACMENT

MQ

INDEXPERIODPRESENTPRESENTSERIESPRESENTTOTAL

OF

EXPECTANCY

RATE

OR

PERIODSCOLUMNMONTHSWORThWORTHPRESENTWORThANNUALUNITSPERIODPERCENTPERIODICWITHINFACTOR

COST

WORThANNUALREPLACEMENTMONTHS

YE

FACOTR

COST

COST

WATERSYSTEMVATER

HAUL

TRUCK

60

500

7000000

400

60

078355484683

120

061384297393

180

048103367120

240

037692638226124622151674221266824SUBTOTAL1266824CONTINGENCY

10

126682TOTAL

CITY

WIDE

SYSTEMREPLACEMENTCOSTS1393606

COST

INCLUDESSHIPPING

AND

INSTALLATION

Page

10



TQ

EQUIPMENTREPLACEMENTDESCRIPTIONNUMBER

LFE

INTERESTREPLACMENTNUMBERINDEXPERIODPRESENTPRESENTSERIESPRESENTTOTAL

OF

EXPECTANCY

RATE

OR

PERIODSCOLUMNMONTHSWORTHWORThPRESENTWORTNANNUALUNITSPERIOOPERCENTPERIODICWITHINFACTOR

COST

WORTHANNUALREPLACEMENTMONTHS

COST

20YEARSFACOTR

COST

COST

WATERPLANT

WELL

PUMP

48

S00

100000

500

48

08227863840616871068

144

0566858468

192

48102

240

037693957312462230359524361REPLACESEALS

IN

CIRCULATIONPUMPS

60

500

60000

400

60

0783670011

120

0613955252

180

0481043292

240

0376933920

46

20298116288REMOVEREPAIR

AND

REPLACECIRCULATION

60

500

220000

400

60

07835258664PUMPS06139202691

190

04810158736

240

0376912437412462274426450722REPLACESEALS

IN

SERIVCEPUMPS

60

500

30000

400

60

0783023506

120

06139

180

31

240

031691130712462267660

54

29

REMOVEREPAIR

AND

REPLACESERVICE

60

500

160000

400

60

01835141035PUMPS

120

061391105040481086583

240

0376967840124622

4059

62

32575REPLACESEALS

IN

BACKWASH

PUMP

60

500

520000

400

60

07836

71

120

0613912278

180

04810

9620

240

03769

7538

124622545107

3619

REPLACEBACKWASH

PUMP

60

500

110000

400

60

0783586188

120

0613967530

180

0481052912

240

03769

58

12462224808819907REBUILDFILTERVALVES

18

48

500

00

500

48

08227195108

s6

152289

144

05568125288

192

04581103075

240

0376984800124622565056102203

Page



1E

FILTERMEDIA

60

500

360000

400

60

07635282069

120

06139221009

SO

04810173166

240

0376913568012462281192565151

lACE

ETERS

120

00

8800000

200

120

8139

1Q

31

240

0376930151212462292832274491REPlACEFILTERLIGHTS

24

16000

1000

24

0907017687

48

16043

72

07482

96

0676813198

120

0613911971

58

168

9849

192

04581

8833

216

04155

03

10

240

03769

7349

124622118543

9512

REBUILDCHEMICAL

FEED

PUMPHEADS

24

800

7500

1000

24

90708803

48

08227

6170

72

07462

97

86

06788

76

120

4604

144

05568

4176

168

05051

3788

192

36

218

04155

3116

10

240

03769

2827

12462245593

3659

REPlACECHEMICAL

FEED

PUMPS

00

120

06139

04

240

037696764012462217834414311REPAIR

ACE

CHEMICALSOLUTION

38

05

36

03

MIXERS

72

0746278353

108

0644661684

144

68

180

0481050507

216

0415543630

240

037693957312462242891734417REPLACESMALLTOOLS

60

50000

60

39176

120

0613930696

180

04810

51

240

0376918844112767

9049

REPlACE

HEAT

EXCHANGERS

180

00

180

42330

240

89

33

12462275496

6058

REMOVEREPAIR

AND

ACE

HYDRONIC

60

149000

400

60

109694HEATINGPUMPS

120

061

39

85948

180

67342

Poge
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124622

15

25336REMOVEREPLACEHYDRONICHEATING

ZONE

120

500

7S000

200

120

061

39

46043VALVES

240

037692826712462274310

5963

REMOVE

AND

REPLACE

TEMP

AND

PRESSURE

12

96

600

78000

300

96

0676852793CAGES

192

0458135733

240

0376929397117924

9462

REMOVE

AND

REPLACE

FLOW

METERS

72

600

100000

300

72

0746274822

144

55684

240

0376937689124622

1679

94

13480REPLACE

FUEL

OIL

TRANSFERPUMPS

96

800

110000

96

0676874452

192

0458150392

240

03769

S8

46

1663

02

13348SUBTOTAL498339CONTINGENCY49834TOTALWATERSYSTEMPLANTREPLACEMENTCOSTS

S481

73

COST

INCLUDESSHIPPING

AND

INSTALLATION

Poge

13



DESCRIPTIONNUMBER

LEE

INTEREST

OAC

NUMBERINDEXPERIOOPRESENTPRESENTSERIESPRESENTTOTAL

OF

EXPECTANCY

RATE

OR

PERIODSCOLUMNMONTHSWORThWORThPRESENTWORTHANNUAL

UNIT

PERCENTPERIODICWIThINFACTOR

COST

WORThANNUALREPLACEMENT

cow

20YEARSFACOTR

COST

COST

WATERPLANTREPLACESEALS

IN

CIRCULATIONPUMPS

60

500

30000

400

60

0763570517

120

061

39

55252

180

04810

92

240

03769

20

124622

02

16298REPAIR

AND

REPLACECIRCULATION

60

500

110000

60

07835258564PUMPS

120

06139202591

180

04810

240

03769124374

46

74426459722REPLACE

HEAT

EXCHANGERS

180

522000

180

0481042330

240

03769

66

46

570496

6058

REMOVEREPAIR

AND

REPLACEHYDRONIC

60

500

70000

60

07835109694HEATINGPUMPS

120

0613985948

180

0481061342

240

037695276512462231574820336REMOVE

AND

REPLACE

TEMP

AND

PRESSURE

96

500

26000

300

96

53

GAGES

192

04581

33

240

03769

97

124622117924

9462

REMOVE

AND

REPLACE

FLOW

METERS

72

500

00

300

72

0146274622

144

0506850684

240

037693168912462216799413480SUBTOTAL130247CONTINGENCY

10

13035

OTAL

WATERPLANTREPLACEMENTCOSTS

COST

INCLUDESSHIPPING

AND

INSTALLATION143381

Poge

14



iMAT

OF

QrQF

DESCRIPTIONNUMBER

LIFE

INTERESTREPLACMENTNUMBERINDEXPERIODSERIESPRESENTTOTAL

OF

EXPECTANCY

RATE

OR

PERIODSCOLUMNMONTHSWORThWORTHPRESENTWORTHANNUALUNITSPSRIOOPERCEHTPERIODICWITHINFACTOR

COST

WORTHANNUALREPLACEMENTMONTHS

COST

20YEARSFACOTR

COST

COST

WATERPLANTREPLACESEALS

IN

CIRCULATIONPUMPS

60

600

30000

400

60

0783570617

120

0613965252

180

0481043292

240

037693392012462220298116268REMOVEREPAIR

ANO

REPLACECIRCULATION

60

500

110000

60

07835258564PUMPS

120

06139202591

180

04810168736

240

0376912437412462274426459722REPLACESMALLTOOLS

80

500

00

60

0783539178

120

0613930696

180

24061

240

0376918844124622112767

9049

REPLACE

HEAT

EXCHANGERS

180

500

22020

100

180

0481042330

240

0376933166124622

96

6068

REMOVEREPAIR

ANO

REPLACEHYORONIC

60

570000

400

60

07835109694HEATINGPUMPS

120

0613985948

180

0481067342

240

037695276512462231574825336REMOVEREPLACEHYDRONICHEATING

ZONE

500

29606

200

120

0613946043VALVES

240

03769

67

12462274310

5963

REMOVE

ANO

REPLACE

TEMP

ANO

PRESSURE

86

500

26000

300

96

0616852793GAGES

182

0458135733

240

0376929397124622117924

9462

REMOVE

ANO

REPLACE

FLOW

METERS

72

500

25000

300

72

0746274622

144

55684

240

03769376891246225167994513480REPLACE

FUEL

OIL

TRANSFERPUMPS

96

00

96

0676874452

192

0458150392

240

037694145812462216630213345WATER

HAUL

TRUCK

60

500

7000000

80

07835

83

120

061394297393

180

048103367120PRESENTPRESENT

Poge

15



124622

814

1266824SUBTOTAL265

iNGEN

10

142553TOTALWATERSYSTEMPLANTREPLACEMENTCOSTS

680

COST

INCLUDESSHIPPING

AND

INSTALLATION

Page

16



EQUIPMENTREPLACEMENTDESCRIPTIONNUMBER

LEE

INTERESTREPLACMENTNUMBERINDEXPERIODPRESENTPRESENTSERIESPRESENTTOTAL

OF

EXPECTANCY

RATE

OR

PERIODSCOLUMN

HS

WORTHWORTHPRESENTWORTHANNUALUNITSPERIOOPERCENTPERIODICWITHINFACTOR

COST

WORTHANNUALREPLACEMENTMONTHS

COSr

20YEARSFACOTR

COST

COST

WATERPLANTREPLACESEALS

IN

LIFT

STATIONPUMPS

60

500

60000

400

60

0783570517

120

061

38

55252

180

0481043292

240

037693392012462220298116298REMOVEREPAIR

AND

REPLACE

LIFT

STATION

60

500

220000

400

60

07835258564PUMPS

120

0613920259104810158736

240

0376912437412462274426459722REPLACEPORTABLESTEAMBOILER

24

600

10000001000

24

09070907029

48

08227822702

72

0746274621

96

06768676839

120

06139

Q13

144

05568556837

168

06051505068

192

04981458112

216

041

65

415621

10

240

03769376889

46

6079127

87

PICKUPTRUCK

60

500

2500000

400

60

078351958815

120

06139

83

180

048101202543

240

03769942224124622

383

4524

37

REPLACESMALLTOOLS

60

500

50000

400

60

07839

3917

120

061

39

96

180

24051

240

0376918844124622112767

8049

SUBTOTAL1025300CONTINGENCY

10

102930TOTALSEWERSYSTEMREPLACEMENTCOSTS1127830

COST

INCLUDESSHIPPING

AND

INSTALLATION

Page

17



DESCRIPTIONNUMBER

LFE

INTEREST

LACU

NUMBERINDEXPERIODPRESENTPRESENTSERIESPRESENTTOTAL

OF

EXPECTANCY

RATE

OR

PERIODSCOLUMNMONTHSWORTHWORTHPRESENTWORTHANNUALUNITSPERIODPERCENTPERIODICWITHINFACTOR

COST

WORThANNUALREPLACEMENTMONTHS20YEARSFACOTR

COST

COST

VATERPLANT9EPLACESEALS

IN

LIFT

STATIONPUMPS

90

500

60000

400

60

0783570617

120

0613955262

180

0461043292

240

0376633920124622520298116288REMOVEREPAIR

AND

REPLACE

LIFT

STATION

80

220000

400

60

07835268564PUMPS

120

061

39

202691

180

158736

240

0376912437412462274426459722REPLACESMALLTOOLS

60

500

80000

60

0783539176

120

0613930696

180

0481024081

240

03769

44

124622112767

9049

SUBTOTAL85568ONTINGENCY

010

58506

OTAL

SEWERSYSTEMREPLACEMENTCOSTS93564

COST

INCLUDESSHIPPING

AND

INSTALLATION

Page

18



iON

NUMBER

LIFE

INTERESTREPLACMENTNUMBERINDEXPERIODPRESENTPRESENTSERIESPRESENTTOTAL

OF

EXPECTANCY

RATE

OR

PERIODSCOLUMNMONTHSWORThWORTHPRESENTWORTHANNUALUNITSPERIODPERIOO4CWITHINFACTOR

COST

WORTHANNUALREPLACEMENTMONTHS

COST

20YEARSFACOTR

COST

COST

WASTEWATERSYSTEMSEWAGE

HAUL

TRUCK

60

500

6500000

400

60

0783S5484683

120

061

39

4297393

180

046103367120

240

0376926382261246221578742212669

24

SUBTOTAL1266824CONTINGENCY

10

126682TOTALSEWERSYSTEMREPLACEMENTCOSTS

935

COST

INCLUDESSHIPPING

AND

INSTALLATION

Poge
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DESCRIPTIONNUMSER

LFE

INTERESTRSPtACMSNTNUMBERINDEXPERIODPRESENTPRESENTSERIESPRESENTTOTAL

OF

EXPECTANCY

RATE

OR

PERIODSCOLUMNMONTHSWORThWORTHPRESENTWORTHANNUALUNITSPERIODPERIODICWITHINFACTOR

COST

WORTHANNUALREPLACEMENTMONTHS

COST

20YEARSFACOTR

COST

COST

VACUUMSTATIONPtJMPS200000SEWAGEPUMPS80000

TANK

55000

25

EOUIPMENT20000VACUUMVALVEMISCELLANEOUSPARTS

110

115

19250

110

700

77000

110

125

13750

DATA

FROM

AIR

VAC

REPlACEPORTABLESTEAMBOILER

24

500

10000001000

24

09070901029

48

08227822702

72

07462746215

96

06768676839

120

06139613913

144

05568556837

168

06051505068

192

458112

216

04155416521

10

240

037693768891246226079127487805PICKUPTRUCK

60

500

2500000

400

60

078351958816

120

061391534783

180

1202643

240

03769942224

46

5638365462437CUBTOTAL1077805CONTINGENCY

10

107780TOTALSEWERSYSTEMREPLACEMENTCOSTS1185585

COST

INCLUDESSHIPPING

AND

INSTALLATION

Poge
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NUMBER

LIFE

INTERESTREPLACMENTNUMBERINDEXPERIODPRESENTPRESENTSERIESPRESENTTOTAL

OF

EXPECTANCY

RATE

OR

PERIODSCOLUMNMONTHSWORThPRESENTWORTHANNUALUNITSPERIOOPERCENTPERIODICWITHINFACTOR

COST

WORThANNUALREPLACEMENTMONTHS

COST

20YEARSFACOTR

COST

COST

VACUUMVALVEVACUUMVALVE

14

175

2450

14

700

9800

MISCELLANEOUSPARTS

14

125

1750

DATA

FROM

AIR

VAC

SUBTOTAL14000CONTINGENCY

10

1400

TOTALSEWERSYSTEMREPLACEMENTCOSTS15400

COST

INCLUDESSHIPPING

AND

INSTALLATION

Poge
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Detailed ConsumablesCosts



ESh

DESCRIPTION

IYR
8973

sGAL

130

FUEL

OIL

WATERPLANTSPACE

HTG

AREA

HEATINGINSULATIONINFILTRATIONANNUAL

FUEL

OIL

HEATING

FUEL

TOTALTOTAL

SF

TEMP

RATE

HEATINGNALLS

01

210X96

END

WALL

PEAK

2720

DELTA

FAHRENHEIT

40

LOAD

1900

HEATINGMECHANICAL

OIL

VALUEEFFICIENCY

COST

GAL

PERCENT

sGAL

5016252614000040X96

13

PITCH

4032

40

1900

055

130

847

7435856814000040X96

3840

4040

3800

055

130

1255

35408842

000

1667119

64

40

400

055

30

140000

055

5606400

000

598

130

28

055

130

UBTOTAL

95

UEL

OIL

WATERPIPELINEFREEZEANNUAL

FUEL

PROTECTION

FUEL

OIL

USE

COST

GALNRI

GA

OWNSITE

LOOP

8261

130

UNSHINESUBDIVISION

LOOP

3204

130

UBTOTAL

10739
4165

FUEL

OIL

STORAGE

TANK

HEATINGANNUAL

FUEL

FUEL

OIL

14905

USE

COST

000

GALLON

H20

STORAGE

TANK

11665

PUMP

OPERATIONMECHANICALMONTHLYELECTRICMONTHLY

HP

DURATIONEFFICIENCY

MONT

PERCENT

POWER

CONSUMPTION

MONT

POWER
COSTS

POWERCOSTS

BACKWASH

PUMP

39000

7000

1696

040

679

LOOP

CIRCULATION

PUMP

4320000

7500

39

040

80536

SUBDIVISION

LOOP

CIRCULATION

PUMP

4320000

7500

201339

040

80536

NELL

PUMP

879000

5000

16387

040

6555

RAW

WATERTRANSMISSIONCIRCULATION

PUMP

4320000

00

40268

16107

BOILERHYDRONIC

HEAT

CIRC

PUMP

05

00

7000

18792

040

7517

SUBTOTAL

81
9664

787
1933

902

523031

SLECTRIC

POWER

BOILERSBURNEROPERATIONMONThLYELECTRICMONTHLY

PUMP

HP

DURATIONPOWERCONSUMPTION

02

25000

6214

POWER

POWER

COSTS

COSTS

040

2486

298

Page



UNIT

COST

5000

AND

CLEANINGSUPPUESMISCELLANEOUSALLOWANCE

FIRE

EXTINGUISHERMAINTENANCE

SEND

EXTINGUISHERS

IN

FOR

RECHARGING

75

OF

WACTC

WA

FUEL

OIL

SAVINGS

FOR

USE

QYEAR

yunrr

irc

Al

APJrELECTRIC

POWER

UGHTINGUGHTING

FLOOR

DURATIONMONTHLYELECTRICMONTHLYINTENSITY

AREA

OF

POWER

POWER

POWER

TQt

SF

OPERATIONCONSUMPTION

COSTS

COSTS

HOURSWEEK

12

3200

4000

66509

040

26604

3192

ELECTRIC

POWER

MISCELLANEOUSMONTHLYELECTRICMONTHLYCHEMICALSOLUTIONMIXERS

POWER

POWER

POWER

INSTRUMENTATION

AND

CONTROLSYSTEMSCONSUMPTION

COSTS

COSTS

LAB

COFFEE

POT

MICROWAVE

MONT

650

040

26000

3120

BURNERPARTS

YEAR

UNIT

COST

ARE

EYES

650

26

SUBTOTALTOWNSITE

LOOP

00

TOTAL

TOWNSITE

LOOP

CONSUMABLES

COSTS

60502

SUBTOTALSUNSHINESUBDIVISION

LOOP

42

10

4843

TOTAL

SUNSHINE

SUBD

LOOP

CONSUMABLES

COSTS

27

SUBTOTALTOWNSITESUBDIVISION

LOOPS

59972

10

5997

TOTALTOWNSITE

SUBD

LOOPS

CONSUMABLES

COSTS

65970

900150

7210

Page



INFILTRATION

TEMP

RVALUE

RATE

HEATINGHEATINGMECHANICAL

OIL

DELTA

FSFSm

CFM

LOAD

VALUEEFFICIENCY

COST

FAHRENHEIn

BTUNR

BTUGAL

PERCENT

GA

2Q01

1920

40

1900

35408842140000

055

130

598

40X5

13

PITCH

2352

40

1900

43375832140000

055

130

732

FLOOR

40X56

2240

40

3800

20655158140000

055

130

349

INFILTRATION

40

1667119140000

055

130

28

WINDOWS

64

40

400

5606400140000

055

130

95

SUBTOTAL

1802

FUEL

OIL

STORAGE

TANK

HEATINGANNUAL

FUEL

FUEL

OIL

USE

COST

GALYR

50000

GALLON

H20

STORAGE

TANK

4880

130

6344

ELECTRIC

POWER

PUMPS

PUMP

OPERATIONMECHANICALMONTHLYELECTRICMONTHLY

HP

DURATIONEFFICIENCY

POWER

POWER

POWER

MONT

PERCENTCONSUMPTION

COSTS

COSTS

MONT

BACKWASH

PUMP

39000

7000

1696

040

679

81

WELL

PUMP

879000

5000

16387

040

6555

787

RAW

WATERTRANSMISSION

PUMP

4320000

7000

37583

040

15033

1804

BOILERHYDRONIC

HEAT

CIRC

PUMP

05

4320000

7000

18792

040

7517

902

SUBTOTAL

3574

ELECTRIC

POWER

BOILERSBURNEROPERATIONMONTHLYELECTRICMONTHLY

PUMP

DURATION

POWER

POWER

POWER

HP

MONT

CONSUMPTION

COSTS

COSTS

KWHMONTH

iKW

02

25000

6214

040

2486

298

ELECTRIC

POWER

LIGHTINGLIGHTING

FLOOR

DURATIONMONTHLYELECTRICMONTHLYINTENSITY

AREA

OF

POWER

POWER

POWER

SF

SF

OPERATIONCONSUMPTION

COSTS

COSTS

HOURSWEEKKWHMONTh

KWH

12

3200

4000

66509

038

23943

2873

ELECTRIC

POWER

MISCELLANEOUSMONTHLYELECTRICMONTHLYCHEMICALSOLUTIONMIXERS

POWER

POWER

POWER

INSTRUMENTATION

AND

CONTROLSYSTEMSCONSUMPTION

COSTS

COSTS

Page



LAB

EQUIPMENTCOFFEE

POT

MICROWAVEKWHMONTH

040

26000

BURNER

PARTS

YEAR

UNIT

COST

FIRE

EYES

650

26

PAINT

AND

CLEANINGSUPPLIESMISCELLANEOUSALLOWANCE

75

900

FIRE

EXTINGUISHERMAINTENANCE

QYEAR

UNIT

COST

SEND

EXTINGUISHERS

IN

FOR

RECHARGING

5000

150

FUEL

OIL

SAVINGS

FOR

USE

OF

WASTE

HEAT

TREATMENTSUPPLIESALLOWANCE

2290

SUBTOTALLAUNDROMAT

WATER

PLANT

19341

CONTINGENCY

10

1934

TOTAL

LAUNDROMATWATERPLANTCONSUMABLES

COSTS

21275

Page



DESCRIPTIONSPACE

Uh

Uh

Uh

Uh

Uh

Uh

Uh

Uh

Uh

Uh

SF

TEMP

RVALUE

RATE

HEATINGHEATINGMECHANICAL

OIL

DELTA

HR

FSFBTU

CFM

LOAD

VALUEEFFICIENCY

COST

FAHRENHEIT

BTUTYR

BTUGAL

PERCENT

5GAL

2Q1

860

40

1900

15860211140000

055

130

26777

ROOF

20X20

13

PITCH

440

40

1900

8114526140000

055

130

13700

FLOOR20X20

400

40

3800

3688421140000

055

130

6227

INFILTRATION

40

1667119140000

055

130

2815

WINDOWS

32

40

400

2803200140000

055

130

4733

SUBTOTAL

543

FUEL

OIL

WATER

PIPELINEFREEZEANNUAL

FUEL

iON

FUEL

OIL

USE

COST

GAIJYR

LOCALSUBDIVISION

LOOP

1500

130

1950

ELECTRICPOWERPUMPS

PUMP

OPERATIONMECHANICALMONTHLYELECTRICMONTHLY

HP

DURATIONEFFICIENCY

POWER

POWER

POWER

MINMONTHPERCENTCONSUMPTION

COSTS

COSTS

KWHMONTH

LOCAL

SUBDIVISION

LOOP

CIRCULATION

PUMP

25

4320000

00

100670

040

40268

4832

BOILERHYDRONIC

HEAT

CIRC

PUMP

05

4320000

7000

18792

040

7517

902

SUBTOTAL

5734

ELECTRICPOWERBOILERSBURNEROPERATIONMONTHLYELECTRICMONTHLY

PUMP

DURATIONPOWER

POWER

POWER

HP

AQIO

CONSUMPTION

COSTS

COSTS

KWHMONTh

sKWH

02

25000

6214

040

2486

298

ELECTRIC

POWER

LIGHTINGLIGHTING

FLOOR

DURATIONMONTHLYELECTRICMONTHLYINTENSITY

AREA

OF

POWER

POWER

POWER

SF

SF

OPERATIONCONSUMPTION

COSTS

COSTS

HOURSWEEKKWHMONTH

sKWH

12

400

4000

8314

040

3325

399

ELECTRIC

POWER

MISCELLANEOUSMONTHLYELECTRICMONTHLYINSTRUMENTATION

AND

CONTROLSYSTEMS

POWER

POWER

POWER

LAB

EQUIPMENTCOFFEE

POT

MICROWAVECONSUMPTION

COSTS

COSTS

KWHMONTh

PagB



650

040

28000

3120

BURNERPARTS

EAR

UNIT

COST

FIRE

EYES

650

13

PAINT

AND

CLEANINGSUPPLIESMISCELLANEOUSALLOWANCE

600

FIRE

EX11NGUISHERMAINTENANCENUMBERNEAR

UNIT

COST

SEND

EXTINGUISHERS

IN

FOR

RECHARGING

5000

100

SUBTOTAL

LOCAL

SUNSHINESUBDIVISION

LOOP

12757

CONTINGENCY

iO

1276

TOTAL

LOCAL

SUBD

LOOP

CONSUMABLES

COSTS

14033

Page



TOTALTOTALLIGHTFIXTURESLAUNDROMATNUMBER

UNIT

PER

YEAR

COST

FLUORESCENTTUBES

30

300

90

INCANDESCENTBULBS

075

SODIUMVAPORLIGHTS

5000

50

SUBTOTAL

143

UEL

OIL

LAUNDROMATSPACE

HTG

AREA

HEATINGINSULA11ONINFILTRATIONANNUAL

FUEL

OIL

HEATING

FUEL

TEMP

IALLS

0h

END

WALL

PEAK

1880

VALUE

DELTA

HR

BTU

FAHRENHEIT

40

RATE

HEATINGHEATNGMECHANICAL

OIL

CFM

LOAD

VALUEEFFICIENCY

COST

BTUYR

BTUGALPERCENT

1900

OOF

40X40

13

PITCH

880

40

00

LOOR

40X40

1600

40

3800

14753684

40

150

40

13140000UBTOTAL

SGAL

34671158

000

055

130

16229053

000

055

130

585274

140000

055

130

249

1667119140000

055

130

28

000

055

130

222

FUEL

OIL

WASHER

HOT

WATER

HOT

HEATINGANNUALWATER

USAGE

TEMP

HEATING

FUEL

OIL

HEATINGDELTA

LOAD

VALUEGALMONTHFAHRENHEIT

30000

YR

HEATING

FUEL

MECHANICAL

OIL

EFFICIENCY

COST

PERCENT

GA

315252000140000

055

130

32

5322

LOADS

HOURS

HEAT

ANNUAL

FUEL

OIL

HEATING

FUEL

PER

PER

INPUT

HEATINGHEATINGIECHANICA

DAY

LOAD

TO

DRYERS

LOAD

VALUEEFFICIENCY

Q1M

BTUYR

BTUGAL

12

025

3181

11948775140000

OIL
COST

PERCENT

GA

055

130

202

202

FUEL

OIL

SAVINGS

FOR

USE

1721

OF

WASTE

HEAT

ELECTRIC

POWER

PUMPS

WATERPUMPING

TOTAL

MECHANICALMONTHLYELECTRICMONTHLY

PUMP

DURATION

HEAD

EFFICIENCYPOWER

POWER

POWER

RATE

PERCENTCONSUMPTIONCOSTSCOSTS

GPM

KWHMONTH

sKWH

BOILERHYDRONIC

HEAT

CIRC

PUMP

43200

1500

7000

872

040

349

42

SUBTOTAL

42

iON

Page



rrrnir

ER

UGHTINGELECTRIC

POWER

MISCELLANEOUS

SODA

VENDING

RADIO

TV

ELECTRICPOWERWASHERS

hQlINTENSITYTQt

12

MONTHLY

POWER

CONSUMPTION

350

MONTHLY

POWER

CONSUMPTION

368

FLOOR
AREA

SF
2460

ELECTRIC

POWER
COSTS

040

ELECTRIC

POWERCOSTS

040

DURATION

OF

OPERATION

WEEK

40

MONTHLY

POWERCOSTS14000MONTHLYPOWERCOSTS
14720

IQll

POWER

CONSUMPTIONKWHMONTH51129ELECTRIC

POWERCOSTS
sKWH

040

MONTHLY

POWER
COSTS

51

245451680

2454

ELECTRICPOWERBOILERSBURNEROPERATIONMONTHLYELECTRICMONTHLY

PUMP

DURATION

POWER

POWERPOWER

HP

MINMONTHCONSUMPTION

COSTS

COSTS

KWHMONTH

02

25000

6214

040

2486

298

298

SUBTOTAL

17784

CONTINGENCY

10

1778

TOTAL

LAUNDROMATCONSUMABLESCOSTS

19562

ELECTRIC

POWER

DRYERSBURNER

Pit

BOILERSWATER

HTR

FIRE

EYES

PAINT

AND

CLEANINGSUPPLIESMONTHLY

POWER

CONSUMPTIONKWHMONTH

1104

IYEARMISCELLANFOUSALLOWANCESMONTH

75

ELECTRIC

POWERCOSTSKWH
040

UNIT

COST

MONTHLYPOWERCOSTS

44160

17665299

539
900

765299

Page



QQCONSUMABLESDESCRIPTIONTOTAL

TOTAL

FUEL

FOR

4WHEELERSNOWMACHINE

MILES

MILES

GASOILDRIVEN

PER

COST

ANNUALLYGALLON

8000

15

200

1067

1067

MISCELLANEOUS4WHEELERPARTSNUMBER

COST

PER

PER

YEAR

EACH

ENGINE

AIR

FILTERS

12

48

SPARK

PLUGS

24

TIRES

500

4000

MISCELLANEOUS

300

300

SUBTOTAL

4372

MISCELLANEOUSSNOWMACHINEPARTSNUMBER

PER

COST
PER

YEAR

EACH

ENGINE

AIR

FILTERS

12

24

SPARK

PLUGS

12

MISCELLANEOUS

500

500

SUBTOTAL

536

SUBTOTAL

5975

10

597

FOTAL

SMALL

VEHICLE

HAUL

CONSUMABLES

COSTS

6572

Page



MISCELLANEOUSSNOWMACHINEPARTSENGINE

AIR

FILTERS

SPARK

PLUGS
MISCELLANEOUSSUBTOTAL

iON

TOTAL

TOTAL

CUEL

FOR

MILES

MILES

GASOILDRIVEN

PER

COST

ANNUALLYGALLON

GA

1700

15

200

227

227

MISCELLANEOUS4WHEELER

PARTS

NUMBER

COST

PER

PER

YEAR

EACH

ENGINE

AIR

FILTERS

12

48

SPARK

PLUGS

24

500

4000

MISCELLANEOUS

300

300

SUBTOTAL

4372

SUBTOTAL

5135
513

TOTAL

SMALL

VEHICLE

HAUL

CONSUMABLES

COSTS

5648

NUMBER

PER

COST

YEAR

PEREACH

12
500

2412500

536

Page

10



CONSUMABLESDESCRIPTIONTOTALTOTAL

FUEL

FOR

HAUL

TRUCKS

HOURS

GALLONSFUELOILDRIVEN

PER

COST

ANNUALLY

HOUR

6000

130

7800

7800

MAINTENANCE

FOR

HAUL

TRUCKS

5000

MISCELLANEOUS

TRUCK

PARTSNUMBER

COST

PER

PER

YEAR

EACH

ENGINEFILTERS

12

48

TIRES

500

2000

MISCELLANEOUS

1000

1000

SUBTOTAL

3048

SUBTOTAL

15848

CONTINGENCY

10

1585

TOTAL

LARGE

VEHICLE

HAUL

CONSUMABLESCOSTS

17433

Page



DESCRIPTION

TOTAL

TOTAL

FUEL

FOR

HAUL

TRUCKS

HOURS

GALLONS

IJOI

DRIVEN

PER

COST

ANNUALLY

HOUR

800

130

1040

1040

MAINTENANCE

FOR

HAUL

TRUCKS

5000

MISCELLANEOUS

TRUCK

PARTS

NUMBER

COST

PER

PER

YEAR

EACH

ENGINERLTERS

12

48

TIRES

500

2000

MISCELLANEOUSSUBTOTAL

3048

SUBTOTAL

9088

ONTINGENCY

10

909

TOTAL

LARGEVEHICLE

HAUL

CONSUMABLES

COSTS

9997

Page

12



iON

TOTAL

TOTAL

FUEL

FOR

HAUL

TRUCKS

HOURS

GALLONSFUELOILDRIVEN

PER

COST

ANNUALLY

HOUR

GA

600

130

780

780

MAINTENANCE

FOR

HAUL

TRUCKS

00

MISCELLANEOUSTRUCKPARTSNUMBER

COST

PER

PER

YEAR

EACH

ENGINEFILTERS

12

48

TIRES

500

2000

MISCELLANEOUS

1000

1000

SUBTOTAL

3048

SUBTOTAL

8828

CONTINGENCY

10

883

TOTALLARGEVEHICLE

HAUL

BULK

CONSUMABLESCOSTS

9711

Page

13



DESCRIPTIONTOTALTOTALELECTRIC

POWER

PUMPS

PUMP

OPERATIONMECHANICALMONTHLYELECTRICMONTHLY

HP

DURATIONEFFICIENCY

POWER

POWER

POWER

MONT

PERCENTCONSUMPTION

COSTS

COSTS

MONT

KWH

2EACH

SEWAGEPUMPS2UFTSTATIONS120000

7000

31319

040

12528

1503

1503

SUBTOTALTOWNSITELIFTSTATIONS

1503

CONTINGENCY

10

150

TOTAL

TOWNSITELIFTSTATIONSCONSUMABLES

COSTS

1654

Page

14



ELECTRIC

POWER

PUMP

OPERATIONMECHANICALMONTHLYELECTRICMONTHLY

HP

DURATIONEFFICIENCY

POWER

POWER

POWERMINIMONTHPERCENTCONSUMPTIONCOSTS

COSTS

KWHMONTH

KW

EACH

SEWAGEPUMPSUFTSTATIONS720000

7000

18792

040

7517

902

902

SUBTOTALSUBDIVISIONLIFTSTATIONS

902

CONTINGENCY

10

90

TOTALSUBDIVISIONLIFTSTATIONSCONSUMABLES

COSTS

992

Page

15



iON

FUEL

OIL

WATER

PLANT

SPACE

HTG

AREA

HEAliNGINSULATIONINFILTRATIONANNUAL

FUEL

OIL

HEATING

FUEL

TOTAL

TOTAL

TEMP

AVALUE

RATE

HEATINGHEATINGMECHANICAL

OIL

DELTA

HR

BTU

CFM

LOAD

VALUE

EFFICIENCY

COST

YR

GA

NALLS2010X242010X24ENDWALLPEAK

1056

40

1900

19474863140000

055

130

32880

OO

013

PITCH

607

40

1900

11194358140000

055

130

18900

OOR

576

40

3800

5311326140000

055

130

8967

INFILTRATION

40

1667119140000

055

130

2815

WINDOWS

32

40

400

2803200140000

055

130

4733

SUBTOTAL

683

ELECTRIC

POWER

PER

AIR

VAC

NUMBER

COST

MONTHLY

SQO

FOR

LOWER

48

FOR

RURAL

AK

OF

PER

POWER

SAY

CUSTOMERSCUSTOMER

COSTS

12000

700

84000

10080

BURNERPARTS

FIRE

EYES

YEAQR

UNIT

COST

650

13

PAINT

AND

CLEANINGSUPPLIESMISCELLANEOUSALLOWANCE

MO

50

600

FIRE

EXTINGUISNERMAINTENANCENUMBERYEAR

UNIT

COST

SEND

EXTINGUISHERS

IN

FOR

RECHARGING

5000

100

SUBTOTALVACUUMSYSTEM

11476

O1QO

OTAL

VACUUMSYSTEMCONSUMABLES

COSTS

62

Page

16



Funding
CurrentlyAvailable

forCapitalCosts

Cityof Tanana
Tanana NativeCouncil

VillageSafeWater 338806

RuralEconomic

Community
Development 338800

PublicHealth

Service 1125000

Environmental

ProtectionAgency 329000

SUBTOTALS 677600 1454000

GRANDTOTAL 2131600



AdvantagesofCityand
NativeCouncilWorkingTogether
on OneWaterandSewerSystem

One systemwillbe cheaperto operate than

two systemsonewaterplant one set of

requiredwater tests one set of spare parts
and tools etc

Reducedmonthlycosts perhousehold

Lesslikely to run out ofwaterthreewells

to relyon

Servicewillbe uniformtownwontbe split

between competingwater and sewerservices

1I Can combineresources and talents from

bothsystems

E4 Freeprogramssuchas RUBAand RMWwill

be able to focus on one systemand therefore

providebetterservice to Tanana

Morelikely to get state funds

Easierto get federal funds

Morefundingpossibilitiescityis eligible

for somefundingsourcesNative Councilis

eligiblefor other fundingsources

Feasibilitystudycan serve as the basis for

futurefundingrequestsfor water and sewer

systemto serve the entire community

Canreducethe numberof agenciesworking
in the village

Tanana willhave morelocalcontrol



Decisionsto

ConsiderToday

Whichoptionsshouldbe

consideredin the survey
of residents

Willthe city andthe

NativeCouncilwork

togetheron onewater

and sewersystem

Who willrunthe system

ShouldMissionHill

residentsbe responsible

fortheirown waterand

sewer



SelfHaul

Advantages Disadvantages

Lowcapital and

OMcosts

Lowwateruse and

associated treatment

costs

Lowmonthly
userfee

High potentialfor

contaminationof

water

Honey bucketgray
waterdisposal

problems



Toilet

Sinks

jUR
Lowcapital costs

comparedto piped

systemsand large

vehicle haul

If userdoesntpay
service easily

discontinued

Road maintenance

and snow removal

not essential

Lowwateruse and

associated treatment

costs

Systemis labor and

equipmentintensive

If anyonehousehold

does not subscribeto

the servicethe

potential health

hazardswillnot be

eliminated

Small

VehicleHaul



VehicleHaul Sinks Washer

Advantaoes Disadvantages

Lowcapital costs

comparedto piped

systems

If userdoesntpay
service easily

discontinued

Housescan be

furnishedwith

conventional

pressurizedwaterS

systemsand

plumbingfixtures

Higher capital costs

comparedto small

vehicle haul

Systemis laborand

equipmentintensive

Requiresroad

maintenance and

snowremoval

If anyonehousehold

doesnot subscribeto

the servicethe

potential health

hazardswill not be

eliminated

Large Toilet Shower



ShopGarage Treatment

Plant

Washeteria

Watering Point

Toilets

Showers

Washers

Dryers

Group

Toilets

Sinks

Showers

Washers

Disadvantages

Providelaundry

bathing andtoilet

facilities at lower

cost than pipedor

haul system

Canbe used in

combinationwith

haulorpipedsystems

Lessmaintenance

requiredthan for

pipedsystems

Inconvenient

Mustleaveresidence

for bathingand

laundry

Washeteria

Only

44



Circulating
Wate

Toilets

Sinks

Showers

Washers

Advantages Disadvantages

Convenience

Lesspotentialfor

drinkingwater

contamination

duringdelivery

High capital cost

High monthly
userfee

Cantlet houses

freezeup duringthe

winter



GravitySewer Toilets

Advantages Disadvantages

Convenience

Eliminatesthe

potentialhealth

hazardsof surface

dumpingof

graywaterandor

honey buckets

Requiresgreater

wateruse than

vacuum system

Expensivelift

stationsarerequired

wheretopography

does notallow

gravityflow



Toilets

Advantages Disadvantages

Convenience

Requires lesswater

use than gravity

system

HigherOMcosts

than gravitysewer

Requiresvacuum
valvein everyhouse

Centralvacuum
stationrequired

Accurate controlof

pipegraderequired

for properoperation

VacuumSewer



Toilets

Sinks

Showers

Washers

Advantages Disadvantages

Convenience

Lesspotentialfor

drinkingwater

contamination

duringdelivery

High capital cost

High monthly
userfee

Cantlet houses

freezeup duringthe

winter

uiQ

Circulating
Water



GravitySewer Toilets

Convenience

Eliminatesthe

potentialhealth

hazardsof surface

dumpingof

graywaterandor

honey buckets

Requiresgreater

wateruse than

vacuum system

Expensivelift

stationsarerequired

where topography

does not allow

gravityflow

To



Toilets

Advantages Disadvantages

Convenience

Requires lesswater

use than gravity

system

HigherOMcosts

than gravitysewer

Requiresvacuum
valve in everyhouse

Centralvacuum
stationrequired

Accurate controlof

pipe graderequired

for properoperation

To

VacuumSewer



AllOptions
Include

Improvequality
increasevolumeof

waterto residents

Replacesewage

lagoondrainpipe
andleachfield

E4NewWasheteria



TananaOption

Water
PipedWater in Townsite

Toilets

Sinks

Showers

Washers

PipedWater in SunshineSubdivision

Water Loop fromTownsite to Sunshine Subdivision

Sewer
Gravity SewerSysteminTownsite

i1

xQI

Gravity SewerSystemin SunshineSubdivision

Toilets

Gravity Sewer fromSunshine Subdivision to Townsite Lagoon

Capital Monthly
Cost 12016655 UserFee92

NOTE All engineeringestimates are both approximate and specific to

Tanana and therefore not directly applicable to other villages village

or city subsidies are includedin these estimates

TQilets Showers

Sinks Washers

Toilets



TananaOption

Water
PipedWater in Townsite

SUNSHINE

Water Loop fromTownsite to Sunshine Subdivision

Sewer
VacuumSewerSystemin Townsite

VacuumSewer Systemin SunshineSubdivision

VacuumSewer fromSunshine Subdivision to Townsite Lagoon

Capital

LCost 10544645
Monthly
UserFee97

NOTE All engineeringestimates are both approximate and specific to

Tanana and therefore not directly applicable to other villages No village

orcity subsidies are includedin these estimates

Toilets Showers

Sinks Washers

PipedWater in SunshineSubdivision

Toilets Showers

Sinks Washers

Vacuum



TananaOption

Water
PipedWater in Townsite

HauledPipedWater in SunshineSubdivision

Toilets Showers

Sinks Washers

Haul treated water fromthe Townsite water plant to storage and

pumpingfacility at Sunshine Subdivision with circulating water ioop

for the subdivisiononly

Sewer
Gravity Sewer Systemin Townsite8E

SITE

lQlSewer in

SUNSHINE
SUBDIVISIOKgc
Gravity Sewer withinthe subdivisionflowing to 7hday storage holding

tanks with holding tank pumpingand haul to the Townsite lagoon

Capital Monthly
Cost 10863064 UserFee127

NOTE All engineeringestimates are both approximate and specific to

and therefore not directly applicable to other villages No village

or city subsidies are includedin these estimates

Toilets Showers

Sinks Washers

Toilets



TananaOption

Water
PipedWater in Townsite

HauledPipedWater in

Toilets Showers

Sinks ZI Wagers

Haul treated water fromthe townsitewater plant to storage and pumping

facility at Sunshine Subdivision with circulating water ioop for the

5ubdivision only

Sewer
VacuumSewerSystemin Townsite

Gravity Sewer withinthe subdivisionflowing to daystorage holding

tanks with holding tank pumpingand haul to the Townsite Lagoon

Capital Monthly
Cost 10282638 UserFee135

NOTE All engineeringestimates are both approximate and specific to

and therefore not directly applicable to other villages No village

orcity subsidies are includedin these estimates

Toilets Showers

Sinks Washers

SUNSHINEBDI

Vacuum

Toilets



TananaOption

Water

PipedWater in Townsite

LargeVehicle Haul for SunshineSubdivision

Sewer

Gravity Sewer Systemin Townsite

LargeVehicle Haul Sunshine

Capital Monthly
Cost 10145021 UserFee121

NOTE All engineeringestimates are both approximate and specific to

Tanana and therefore not directly applicable to other villages No village

or city subsidies are included in these estimates

Toilets Showers

Sinks Washers

Toilets Showers

Sinks Washers

Toilets



TananaOption

Water
PipedWater in Townsite

LargeVehicle Haul

Sewer

for SunshineSubdivision

VaccumSewerSystemin Townsite

LargeVehicle Haul for SunshineSubdivision

Capital Monthly
Cost 9475765 UserFee129

NOTE All engineeringestimates are both approximate and specific to

Tanana and therefore not directly applicable to other villages No village

or city subsidies are includedin these estimates

Toilets Showers

Sinks Washers

Showers

Sinks Washers

Toileti



TananaOption

Water
PipedWater in Townsite

SITE

SmallVehicle Haul

Gravity SewerSystemin Townsite

TOW SITE

SmallVehicle Haul for SunshineSubdivision

Capital Monthly
Cost 9964823 UserFee131

NOTE All engineeringestimates are both approximate and specific to

Tanana and therefore not directly applicable to other villages No village

or city subsidies are includedin these estimates

Toilets

Sinks

Showers

Zi Washers

for SunshineSubdivision

Toilets

Sinks

fl Showers

Washers

Sewer

Toilets

Toilets



TananaOption

Water
PipedWater in Townsite

SmallVehicle Haul for SunshineSubdivision

Sewer
VacuumSewer Systemin Townsite

SITE

SmallVehicle Haul for SunshineSubdivision

Capital Monthly
Cost 9354787 UserFee139

NOTE All engineeringestimates are both approximate and specific to

Tanana and therefore not directly applicable to other villages No village

or city subsidies are includedin these estimates

Toilets Showers

Sinks Washers

Toilets JJ Showers

Sinks II Washers

Toilets

Toilets



TananaOption

Waterand Sewer

ReplaceExistingWasheteria with New Washeteria

ContinueSelfHaul

Group

Toilets Showers

Sinks Washers

Capital Monthly
Cost 2589959 UserFee69

NOTE All engineeringestimates are both approximate and specific to

Tanana and therefore not directly applicable to other villages No village

or city subsidies are includedin these estimates



TananaOption10

Water

ReplaceExistingWasheteria with New Washeteria

Sbop
Garage

Wateranwasheterta

Toilets

Capital Monthly
Cost 4145189 UserFee137

NOTE All engineeringestimates are both approximate and specific to

and therefore not directly applicable to other villages No village

or city subsidies are included in these estimates

Group

Toilets Showers

Sinks

SmallVehicle Water

Toilets fl Showers

Sinks fl Washers

Sewer
SmallVehicle Haul



TananaOption11

Water

ReplaceExistingWasheteria with New Washeteria

hw ieuth

LargeVehicle Water Haul Everywhere

Sewer

LargeVehicle Sewage Haul Everywhere

Capital Monthly
Cost 4743029 UserFee181

NOTE All engineeringestimates are both approximate and specific to

Tanana and therefore not directly applicable to other villages No village

or city subsidies are includedin these estimates

Group

Toilets Showers

Sinks Washers

E4 Toilets Showers

Sinks Washers



TananaWater and Sewer Survey
Jul 1995 HECEIVEDMY

CH2M HILL

AUG 23 1995
Dear Resident of Tanana

Village Safe Water VSWhas been working with both the City of Tanana and the Tanana Native

Council to try to figure out how to meet the communitysgoal of improved water and sewer

facilities Our engineering consultanton this project CH2MHillsTom Wolf has developed

varietyofwaterand sewer options based on site specificconsiderationshere in VSWs
project manager Lynn Marino and Tom Wolftraveled to Tanana on June 12th to discuss these

options in jointwork session with both the City and Native Councils Because the leaderson
both councils are committed to consensus decision malcing in the village they have asked that the

workable options be presented to the entire community This survey asks each household in

Tanana to select which option you would preferand which monthlyoperating fee your household

can afford

We know that everyone would preferto have pipedwaterand sewer but we dont know ifeach
householdwould be willing to pay the monthlyfees that come with pipedsystemscompared to

what you already pay In somecases when residents add up what they spend each monthto use

the showerswashersand dryersat the laundromatand what they spend on gas to get theretheir

monthlycosts are quite similar Eitherway we need to know what you would prefer This is

important information because in order for Tanana to reallyachieve safer water and sewer

living close together mustparticipate Ifeven one household doesnt then everyone in

the villageis subjected to the samepublic health and environmentalrisks that we currently

experience when human wasteand bleach or disinfectantare dumped on the ground

Once the survey is completedand analyzed we willhold jointcity councilnative council meeting
where decisionswillbe madeabout our approachto futurewaterand sewer systems

You willnotice that the capital orconstruction costs that go alongwith the pipedsystems Option
and Option are much higher than the capital costs for new washeteriaWhat does this mean to

you as resident It meansthat it could probably take about 12 years to complete pipedsystemif

funding wasavailable If thereis clearly communityconsensusand commitmentin Tanana

regarding which approach to take then funding agencies willbe morelikely to support the project

because it looks like it willwork We would have to take phased approach

Phase might include new waterwasheand may be completed
within years

Phase II might include completion ofpipedwater and sewerservice to the townsite

area and maybe completedwithin years

The last portion Phase ifimightinclude pipedwaterand sewer serviceto Sunshine

Subdivision and may be completed within 12 years

The fees in this survey are preliminaryestimates The fees are also based on serviceto the

townsite and out to SunshineSubdivision If housesbeyondthe circle and out to MissionHill

were included the monthly fees would be much higher Thank you for the tithe that you are taking

to participatein this important survey effort If you have any questions during the survey process

or later on about these waterand sewerissues please call engineer Tom Wolfat 8002782555
Hellbe able to answer any technicalor cost questions you mighthave

Sincerely

Connie Greenway tsh tQlMarino

Executive Director Project Engineer

City ofTanana Tanana NativeCouncil VillageSafe Water



The

City

and

the

Native

Councils

are

cooperating

on

project

to

improve

village

water

and

sewer

services

in

Tanana

The

councils

need

to

know

if

youd

be

willing

to

pay

for

piped

water

and

sewer

This

is

important

because

if

Tanana

is

going

to

really

achieve

safe

water

and

sewer

everyone

who

lives

close

together

that

is

out

to

the

Circle

must

participate

If

even

one

household

doesnt

then

everyone

in

the

village

will

be

subjected

to

the

same

public

health

risks

we

experience

now

when

human

waste

is

dumped

on

the

ground

Once

the

survey

is

completed

and

analyzed

the

city

and

Native

councils

will

meet

jointly

to

decide

on

the

approach

for

our

new

water

and

sewer

services

At

this

point

do

you

have

any

questions

Now

lets

get

to

the

survey

First

we

need

to

figure

out

how

much

youre

already

paying

to

use

the

Laundromat



Tanana

Water

and

Sewer

Survey

July

1995

Now

please

choose

of

the

following

three

options

Remember

to

think

about

how

much

your

household

can

afford

to

pay

per

month

Also

consider

how

much

you

are

paying

each

month

to

use

the

facilities

at

the

Laundromat

Tanana

Option

Water

Piped

Water

in

Townsite

Piped

Water

in

Waler

Loop

rrnm

Townsiie

to

SunshineSubdivision

Vacuum

Sewer

Vacuum

Sewer

System

in

Townsite

Vacuum

Sewer

System

in

SunshineSubdivision

Toilets

Vacuum

Sewer

from

SunshineSubdivision

In

Townsilc

Lagoon

Tanana

Option

Water

and

Sewer

Replace

Existing

Laundromat

with

New

Laundromat

ro

Toilets

Showers

Continue

Self

Haul

Toilets

Showers

Sinks

Washers

Capital

Monthly

User

Cost

2589959

Fee

Varies

70

to

200

Toilets

Showers

Sinks

Washers

Consider

your

current

costs

Washer

and

Dryer

Fees

Shower

Fees

Hot

Water

Fees

Gas

to

Get

to

the

Laundromat
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Toilets
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this

as
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best

option

for
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choose

this

as

the

best

option

for

our

village



Now

we

need

to

have

better

understanding

of

how

people

get

their

water

and

dispose

of

sewage

now

This

information

may

help

to

secure

funding

for

future

water

and

sewer

improvements

So

please

answer

these

questions

Your

answers

will

be

used

by

VSW

for

planning

purposes

other

than

this

we

will

strive

to

protect

your

confidentiality

Tanana

Option

Water

Piped

water

in

Townsite

Toilets

Showers

Sinks

Washers

Piped

water

in

Toilets

Showers

Sinks

Washers

Water

Loop

rmm

Townsite

to

sunshineSubdivision

Gravity

Sewer

Gravity

Sewer

System

in

Townsite

Toiltts

Gravity

Sewer

in

Sunshine

Cavity

Sewer

from

SunshineSubdivision

to

Townsite

Lagoon

PS
ad

It

ma

ir

at

Toilets

How

does

your

household

dispose

of

used

water

from

the

sinks

or

the

washer

dump

in

yard

dump

in

remote

location

outhouse

dump

under

house

other

Where

do

you

get

your

homes

water

supply

Yukon

River

other

Is

there

space

for

bathroom

In

your

house

now

Which

of

the

following

fixtures

are

in

your

house

toilet

bathroom

sink

bath

tub

shower

kitchen

sink

no

bathroom

fixtures

at

all

other

Please

estimate

how

much

your

household

spends

each

month

to

use

the

showers

washers

and

dryers

at

the

Laundromat

and

for

gas

to

get

there

We

spend

about

each

month

at

the

Laundromat

Name

Location

If

no

owners

name

Number

of

people

in

household

Candidate

for

new

HUD

House

Signature

ty

by

How

does

your

dispose

of

sewage

honeybucket

outhouse

outhouseh

combination

other

springs
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Monthly

Cost

12016655

User

Fee
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choose

this

as

the

best

option

for

our

village

Date

Owner



Advantages Disadvantages

Inconvenient

Must leave residence

forbathing and

laundry

ShopGarage

Water

Treatment

Plant

Laundromat

Watering Point

Toilets

Showen

Washers

Dsyers

Laundromat
Groun

Toilets Showers

Sinks Washers

Providelaundry

bathing and

facilitiesat lower

cost than piped or

haul system

Can be used in

combinationwith

haul orpiped systems

Less maintenance

requiredthan for

piped systems



Piped
Watet

Toilets

Sinks

Showers

Washers

Advantages Disadvantages

Convenience

Less potentialfor

drinkingwater

contamination

duringdelivery

Highcapitalcost

Highmonthly
user fee

Cantlet houses

freezeup duringthe

winter



VacuumSewer Toilets

Advantages

convenience

Requireslesswater

use than gravity

system

HigherOMcosts

than gravitysewer

Requiresvacuum
valve in everyhouse

Centralvacuum
stationrequired

Accuratecontrolof

pipe graderequired

forproperoperation

pTst
Wan

Tssanflfl



GravitySewer Toilets

Convenience

Eliminatesthe

potentialhealth

hazardsof surface

dumpingof

graywaterandor

honeybuckets

Requiresgreater

water use than

vacuum systefri

Expensivelift

stationsare required

wheretopography
does notallow

gravityflow



TananaOption

WaterandSewer
Replace ExistingLaundromat with New Laundromat

ihe

ContinueSelfHaul

Capital

Cost 2589959
Monthly
UserFee 69

NOTE All engineeringestimates are both approximate andspecific to

and therefore not directly applicable to other villages No village

or city subsidiesare included in these estimates

Group

Toilets Showers

Sinks



TananaOption

Water
PipedWater in Townsite

PipedWater in Sunshine Subdivision

SUNSHINESfl
Water Loopfrom Townsite to SunshineSubdivision

Sewer
VacuumSewerSysteminTownsite

VacuumSewerSysteminSunshine Subdivision

ia

SUNSHINE
SUBDIVISION

Vacuum Sewer from Sunshine Subdivision to Townsite Lagoon

Capital

Cost 10544645
Monthly
User Fee 97

NOTE All engineeringestimatesare both approximate and specific to

and therefore not directly applicable to other villages No village

or city subsidiesare included in these estimates

Toilets Showers

Sinks Washers

Toilets Showers

Sinks Washers

jg Toilets

Toilets



TananaOption

Water
PipedWater in Townsite

Piped Water in

SUNSHINE
SUBDIVISION

Water Loopfrom Townsite to SunshineSubdivision

Sewer
GravitySewerSysteminTownsite

GravitySewerSystemin Sunshine Subdivision

Ga
SUNSHINE
SUBDIVISION

Gravity Sewer from Sunshine Subdivision to Townsite Lagoon

Capital

Cost 12016655
Monthly
UserFee92

NOTE Allengineering estimatesare both approximate and specific to

and therefore not directly applicable to other villages No village

or city subsidiesare included in these estimates

Toilets Showers

Sinks Washers

Toilets Showers

Sinks Washers

Toilets

Toilets



TananaWater andSewerSurvey
September 1995

To Residents ofTanana residingbeyond the Townsite and the SunshineSubdivision Circle

Village Safe Water VSWhas been working withboth the City ofTanana and the Tanana

Native Council to try to figureout how to meet the communitysgoal of improved waterand

sewer facilities Our engineering consultant on this project CH2MILTomWolf

developed eleven different waterand seweroptions based on site specificconsiderations here

in Tanana VSWs project manager Lynn Marino and Tom Wolftraveled to Tanana on June

12th to discuss these options in jointsession with both the City and NativeCouncils The

Councilsdecided that haul options were not acceptable for Tanana Eliminating the haul

options reducedthe numberofoptions to three pipedwaterand vacuum sewer pipedwater

and gravity sewer and new laundromatonly housetohouse survey was conducted and

the residentsof the townsite Sunshinesubdivisionand the housesin between selected piped

waterand gravity sewer as their preferred option Because only limitedconstruction funds

will be available on yearlybasis pipedwaterand sewer system could take as long as 12

years to complete

At the recent public meeting on August 14th some residents livingbeyond the townsite and

the Circle expressed concern that they werentsurveyedand may have been overlooked by

the feasibility study Varioussanitationoptions were discussed at the meeting and it was

decided to survey the residents living in the outlying areas Thereforethe purposeof this

survey is to give you the opportunity to express your opinions on options to find out how far

away from the townsite yourhouse is located and to gather other information that maybe

beneficialin obtaining futureproject funding

At this timepipedwater and sewer for the areas outside ofthe Townsite and the Circle is not

economicallyfeasible Construction and operation and maintenancecosts would be too high

for the limitednumberofhousesserved

Thank you for the time that you are taking to participatein this important survey effort If

you have any questions during the survey process or later on about these waterand sewer

issues please call engineer Tom Wolf at 8002782555 He will be able to answer any

technical questions that you mighthave



Given the following options and takinginto considerationthe pros and cons ofeach

optionwhich option would you prefer

IndividualWells This option is only marginally feasible Some individualshave had

wells successfully drilled on their propertymost have not PHS project in the late

drilled 55 individual wells More than half were dry holes Manyof the others had poor

water qualityor for other reasons failed within few years Well drilling experience in

Tanana shows that the chances of successful well get loweras the distance between the

well location and the Yukon River increases

Communitywell with WateringPoint This option would consist ofdrilling wells and

installing watering points at each ofthe three remote locations Site road MissionHill and

the old Missionarea For this option to be economicallyfeasiblethe well water would have

to be ofhigh enough quality to only require chlorinationas treatment If the well water is

high in iron most wells in treatment plants would have to be built at each

location Multiple treatment plants would be very expensive to operate and difficult to

maintain The monthlycost ofwater to each individual household would be very high

WateringPointat the Circle When the pipedwatersystem is extendedto the

Circle watering point couldbe easilyadded without greatlyincreasing the project costs

thus keeping monthlycosts to outlying residentswho haul from there low

HaulSystem haul systemusing either large vehicle truck or small vehicle four

wheeler would be very expensive to operate because of the haul distance to the outlying

areas and the wear and tear on the vehicles from hauling waterup MissionHill This would

meanhighmonthly costs



Nowwe need to have better understanding ofhow people get their waterand dispose of

sewage now This information mayhelp to secure funding for ftiture waterand sewer

improvements So please answer these questions Youranswerswill be used by VSW for

planningpurposes other than this we will strive to protect your confidentiality

Where is your home located

MissionHill Between the Circle and the old Mission

Site Road

How far away do you live from the

How does your household dispose ofsewage

honeybucket outhouse laundromat

outhousehcombinationother
How does yourhousehold dispose ofused waterfrom the sinks or the washer

dumpin yard dumpin remote location outhouse

dumpunder house other
Where do you get yourhomeswatersupply

laundromat Yukon River springs

well other
Is there space for bathroom in your house now
Which ofthe following fixturesare in yourhouse

toilet bathroom sink bath tub shower

kitchen sink no bathroom fixtures at allother
Please estimatehow much your household spendseach monthto use the showers

washers and dryers at the laudromat and for gas to get there

We spend about each month at the laundromatNameDateLocation Owner

Number ofpeople in household

Candidate for new HUD House

Signature
Administeredby



io

To The Tanana Native Council and the Tanana City Council

Re Survey of residents of Tanana residing beyond the Townsite and the

Sunshine Subdivision submitted by Cathy Fliris

At recent public meeting on August 14th some residents living

beyond the townsite and the Circle expressed concern that they were not

being included in the plans for and the surveys about options for the

communitys goal of improved water and sewer facilities VSWs project

manager Lynn Marino and CH2M Hills engineering consultant Tom Wolf

were present and several options were discussed It was agreed that

survey would be created by Tom Wolf and sent to Cathy Fliris who

volunteered to survey the 27 households located out of town

Many people surveyed had very little or no knowledge of the major

water and sewer project for the downtown area and all were very

appreciative of the chance to be surveyed Many people had questions

about where the water project money is coming from what the associated

costs were for each option who would do maintenance etc Some people

who live on the edge of the townsite already surveyed were also

interested in the individual well option Another question that came up

was whether any provision would be present allow nontribal members

to speak on the project subject if the Tanana Native Council

were to assumeresponsibility for it

POLLRESULTS
Numberof people polled 27

Numberof residencesidentified 27 plus empty HUD house

HUD houses

HIP houses

Percent polled 100
Number of tribal members 14

Number of nontribal members 13

Number of people currently living out of town 57



page

Individual Wells 17 63
CommunityWell with Watering Point 11
Watering Point at the Circle

Haul System

Other 22
Keep system as it is haul from laundromat Yukon River

springs creek melt snow or collect rainwater

The individual well option was chosen by 17 of the residents

Tribal Members 53
NonTribal 47

Site Road Residents 11 41
Mission Hill Residents 15

Subdivision 11 41
Betweenthe Circleand the Old Mission on the river

All houses have outhouses and dispose of waste water in the outhouse

yard or small septic system Everyone got water from variety of

sources according to the season such as the laundromat Yukon River

snow melt springs well local creek and rainwater

Spent at

029 10 37
3089 11 41
90 22
Combined 3090 17 63

Money spent monthly at the laundromat also varied with season

availability of rainwater or move to fishcamp

would be happy if my neighborhad well that could use

watering point at the Circle would be just as far haul and would be



page
less convenient

Wind generators might work on Mission Hill

Joint councils should rethink the whole system and consider declining

monetaryresources in all areas of governmentand reconsider the

more flexible haul system
If TCCPHS monies can be used to drill wells in the outlyingFairbanks

area ie Chena Pump Road Army Road for individualswith one well

being over 300 feet deep what is the difference drilling for

individuals out here We had to drill our own well and would like to

be reimbursed 8000 for it

We have well now but it is too rusty for human drinking and the

treatment equipment would cost 1500
Gary Kangas from Ruby has his own well drilling businessand has

drilled several wells in Tanana in the last few years His phone
number is 4684462 The cost is about 00 per foot

One resident wanted to fill out survey although their house is in the

Townsite Tribal member and nonTribal member want an individual well

spend 90 per month at the laundromat and currently have an 18 foot

well They would rather have individual control over their water system

through well water versus the piped water system



WATER ANb SEWER tUQWE
PHASE IMPROVEMENTS

COST SUMMARY

1996

DESCRIPTION QUANTITY UNITS UNIT TOTAL TOTAL

COST

DEVELOP NEW WATER SOURCE

WATER SOURCE DEVELOPMENT STUDY LS 55838 55838

DRILL AND DEVELOP WELL LS 150000 150000

INSTALLTRANSMISSION LINE FROM WELL TO WATER PLANT 1000 LF 70 70000

SUBTOTAL 275838

TOTAL ESTIMATED CONSTRUCTION COST 275838

PROJECT CONTINGENCY AT 25 55000

ENGINEERING DESIGN AT 22067

CONSTRUCTION ADMINISTRATION AT 10 27584

TOTAL ESTIMATED PROJECT COST 380489

REPLACE LAGOON OUTFALL AND DRAINFIELD

REMOVE AND REPLACE PIPE 1125 LF 90 101250

REMOVE AND REPLACE LAGOON LEVEL CONTROL STRUCTUR EA 12000 12000

REMOVE AND REPLACE MANHOLES EA 8000 24000

REMOVE AND REPLACE DRAINFIELD 48 200 LS 60000 60000

SUBTOTAL 197250

TOTAL ESTIMATED CONSTRUCTION COST 197250

PROJECT CONTINGENCY AT 25 49313

ENGINEERING DESIGN 56896

CONSTRUCTION ADMINISTRATION AT 10 19725

TOTAL ESTIMATED PROJECT COST 323184

DESIGN NEW WTPILAUNDROMAT LS 200000 200000

TOTAL ESTIMATED DESIGN COST 200000

TOTAL ESTIMATED PHASE COST 903672

ROUND TO NEAREST ONE HUNDRED ThOUSAND 900000

Page
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