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STATE OF ALASKE /mwensmorsscrones

555 Cordova Sireet,
Anch AK 89501
DEPT. OF ENVIRONMENTAL CONSERVATION BHONE: (607} 269-7601
FAX: (307) 269-5709
DIVISION OF WATER ¥, hitoi/fwww.state.ak.usidet
FACILITY PROGRAMS : Bill_Griffih@dec:state.ak.us

March 14, 2006

Mr, James Roberis
Too'gha Manager

P.0O. Box 190 X
Tanana, Alaska 99777

Dear Mr. Reberts:

In order to be consrdered elrg:b[e for the Vrltage Safe Water fundrng, projects must be part
revrewed the Water and Sewer Fe'e'erbihty Study Update for Tanana and although we
coneur with portions of the plan, we ¢ould not approve it in its entirgty. Our approval is
lrmrted to pheees L, and H, (downtown water and serer extensron and relocation of: the

reas_o _ﬂS_

o The capital cost associated with Phases IV-VIl, (water and serer extension to Circle
Subdivision) are considered excessive by VSW as only 31 existing homes would
benefit from the $7,719,300 investment.

o We cannot make a determination:on phases VIil and |X, (on-site investigation for
outlying homes/ on —site systems for outlying homes) until a previously fund soil
investigation and sanitation alternative analysis for outlying homes has been
completed.

If you have anyquestions or would like to discuss this determination in more detail, please

contact Lynn Marino at (807) 269-7602, orin'her absence please contact Greg Mages,
VSW Program Manager at (807} 269-7613.

Srnoere!yW

Bill Griffith, P.E.
Facility Programs Manager

Cc:  Jenifer Gastreck, HDR
Lynn:Marino, VSW
«<<Building Community Sanitation Systems>>>
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1.0 CONCLUSIONS AND RECOMMENDATIONS

A water and sewer feasibility study has been completed for Too'gha, Inc., Tanana, Alaska’s
water and sewer utility, and Village Safe Water (VSW). This effort included evaluating
sanitation altérnatives and obtammg public input. The following summanzes the findings of this
feasibility study.

Water and sewer serwee WS, evaluated for three areas 111 town These AFeds were treated

wWere:
o The un-served, remaining, deve10ped downtown area
» Homes along First Street to the Circle Subdivision

s Qutlying areas including White Alice, Mission, and Site Roads

Several altematives were evaluated for each of the study areas. The alternatives evaluated for
the downtown area are summanzed in Table 10-14. The altematives evaluated for the hOmes

An impertant component of community planning is obtaining 'e:01mn-unit-y-fi:nput. To understaid
thie needs of the Tanana community, several efforts were made to obtdin community comments.
First, two on-site meetings were conducted with the Too’gha board to develop water and sewer
alternatives. The kick-off meeting June 1 and 2, 2004 developed the preliminary alternatives for
gach of the service areas. A community survey was also distributed to the residents in the three
service areas to obtain information :about existing water and sewer service, as well as desired
upgrades. Using this information, the Too’gha Board selected preferred alternatives at the 65%
alternative meeting August 26, 2004.

The preferred alternatives were evaluated further to provide refined costs estimates as well .as
information required for firture design -of these systems. The pr.eferred alternatives selected at
the :65% meeting are summarized below:and presented in Chaptet 13. The costs in Chapter 13
were modified from the original cost estimates developed in thie 65% submittal. Figures {rom the
constriction of the existing water and sewer lines werg made available 4nd used to better define
the tange. of probable cost by usmg a runni uning average of past constructton costs. Also witly thlS

from design efforts was used to better define the alternatives including survey information that
indicated a lift station would not be necessary for the sewer extension.

The preferred alternatives selected by the Toogha board are as follows:

Downtown Area
s Extend piped water and sewer service to Koyukuk and East Streets, and along First and

i-1
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e Relocate the community sewage lagoon north of the existing lagoon. Discharge the
effluent to wetlands located north of the airport runway:

Circle Subdivision
® Extend and connect piped - water and sewer service from the downmwn area extensmn
" east dlong First Sireet (o the Circle subdivision.

Outlvmg Aréas
e ?erfonn well drilling and geotechmcal tests on 111d1v1dua1 lotq to .explore conditions for
' groundwater wells and individual septic systems

The alternatives for each service area were separaled into phases that could be completed in a
construction season. The overall priority was selected by the Too’gha Board. Phasing for
community water improvements is shown in Chapter 13 on Figure 13.8 and phasing for sewer
improvements is shown on Figure 13.9. The relocation of the community sewage lagoon is
shown on Figure 13.3.
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2.0 INTRODUCTION

The purpose of this project is to update Tanana’s existing water and ‘sewer feasibility study.
Work began in May of 2004 a5 a result of a grant funded by the State of Alaska, Village Safe
Water program The previous water and sewer feasibility study was compieted by CH2M Hill in
1997. Teo’gha, Inc., Tanana’s water and sewer utility, contracted: with HDR: Alaska, Inc. (HDR)
to update ‘the study. The goal of the feasibility study update is to pr0v1de Too’gha with
mformatlon to plan for future water. and sewer service for unserved aréas: of the community.

Tananas prnne location at the conﬂuence of two major rivers, the Yukon and the Tanana, Il‘lddf:
the site well suited to its role as a trading hub for nearby Koyukon and Tanana Indians. In the
century since missionaries established a station 8§ miles downriver from the present townsite,
Tanana has been the site of trading posts and two now-closed military outposts. A mission
complex, developed between 1887 and 1890, and including a hospital and a'school, continued to
grow. The hospital was transferred to Bureau of Indian Affairs (BIA) administration in the
19203 and new facilities were built in 1949 I-Iospital administration was transferred to the U.S.

sc_wc.r syst.em

A new schoel was built in 1963, and a major addition was added in 1971. In 1978 Village Safe
Water built a ‘water plant/laundry -af d irstalled a small waier and s¢wer system, serving a few
public buildings but not houses. In 1982, 2 fire hall was built, and Tanana took over operation of
its own school district. Television came to Tanana in 1981, and in 1986 viewer service greatly
expanded with the introduction of private cable television.

A more extensive piped water and sewer system is currenily under construction in the downtown
area of the community. Installation started in 1998 with the design and construction of a new
water treatment plant and laundry facility. The building opened in 2002. Installation of a piped
water-and sewer system, which will ultimately serve approximately three fourths of the houses in
the downtown area, 1s ongomg and 1&. scheduled lo be completed 1n the 2005 SCasor.

2.1 Objectives of this Study

This water -and sewer feasibility study update will review the existing feasibility study with
consideration given to the following objectives:

1. To identify and evaluate alternative ways to provide water and sewer service to the
unserved residents of Tanana, living outside the limit of the under-construction piped
system. These service areas include:

e Developed areas on Koyukuk Street and First Avenue
o (ircle Subdivision
a  Qutlying areas along White Alce, Mission, and Site Roads

5
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!\J

To evaluate alternate locations for the community sewage lagoon and to investigate
the feasibility of wetlands treatment of the sewage effluent.

To examine additional infrastructure needs for future development in the Tanana

gommunity. The plan will forecast 20 years, The commmunity indicated that they

would like to focus on longer term planning for this pro_;ect whlch will be done for
‘the potential o UTOWT.h areas and lagoon location.

:lnvolvernent process,

To present estimates of capital and operational costs for community water and
wastcwater system alternatives.

To assist the Too’gha Board in selecting recommended water and sewer alternatives
for further development, based on community input and engineering analysis.

These objeetwes will be addressed in subsequent sections ot thlS plan In addition, the report

Cenunumw and Regional Affairs and Nma Mﬂler of Too gha, Inc wlnch was commpleted for the
1997 feasibility study.
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3.0 PROJECT PLANNING AREA

3.1 Lecation and Access

Tanana is located in Interior Alaska about 2 miles west of the confluence of the Tanana :and
Yikon Rivers, 125 air miles west of Fairbarks, as shown in ‘Figure 3.1 "The community: has
approxmlately 32 miles of local roads Cars, trucks; bicycles, snow macliines, ATVs, and

3.1.1 Airpart and Barge Setvice
Tanang is accessible year-round by it ‘and seasonally by river transportation. The Yukon and
Tanana Rivers are typically ice-free froin mid-May through mid-October.

The state owns and operates the: Ralph M. Calhoun Memorial Airport, which has a 4,400-foot
long, lighted, gravel runway. Daily flights are usually available from Fairbanks. Current service
providers include:

» Frontier Flying Service

e Warbelow’s Air Ventures

‘e - Tanana Air Service _

‘s Arctic Circle Air Service

=  DBverts Air Alaska
 Servart Air

The comminitity operates a barge landing on ilie Yukon River. Barged goods are offloaded at a
staging and storage area.

3.2 Environmental Conditions and Resources Present
3.2.1 Climate

Tanana experiences a cold, continental climate with extreme temperatures both in the winter and
summer, Winter minimum temperatures generally range from -14 to -48 degrees Fahrenheit,
with éxtremes as low as -76 degrees. ‘The average winter temperatu.re is -7.8 degrees Fahrenheit.
Average summer temperatures 'in July range from 64-70 degrees Fahrenheit, with extremes:as
high as 94 degrees. Average annual precipitation is 13 inches: with an average snowfall of 50
inches. Climate data was obtained from the ADCA website arid from clifnate records from the
weather station at the airport in Tanana (Westem Regional Chmate Center 2004)

3.2.2  Geology and Soil Conditioits
The area surrounding Tanana is surrounded by gently rolling terrain characteristic of the Yukon
River valley. Peaks of the Ray Mountains lie to the north of Tanana. Schist, sandstone, siltstone,

claystone, and shale underlie the community at depths of 35 to 140 feet, but most regularly at
depths of 40 to 60 feet.

Soils in the vieinity of the community consist of 5 to 15 feet of silt, sandy silt, and silty sand,
overlaying gravel sediments, which exist from depths of 35 to 70 feet.
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Tanana lies at the northernmiost extent of the discontinuous permafrost zone. The town is
generally underlain by permafrost 35 to 65 feet thick, but permafrost is likely to be absent in
arcas adjacent to the thaw bulb of the Yukon River. Seasonal frost has been reported to a depth
of 20 feet.

The main community area is generally eleVated above the ﬂoodpiaan of 'the Yukon River, -and
soils are well drained. There isa large wetland area north of the‘town. :

3.2.3 Flood, Erosion, and Seismic Hazards

Flood Hazard

The U.8. Arihy Corps of Engineers (USACE) Ffoadpfam Managemem Services for Alaska
Conmmunities ‘web site states that the highest recorded flood at Tanana, ¢aused by an ice jam,
occurred in 1937 and was recorded at 84.7 ft, based on the ground elevation at the flood site
(USACE 2000). No Federal Emergency Management Agency (FEMA) floodplain mapping has
been conducted for the Tanana area (FEMA. 2003).

The USACE Flood Plain Management Service Branch rates the ﬂood hazard potential at Tanana

onge in 100 years There is some river: eros1on described by the USACE as “slight.” Aecordlng
to resrdents a ﬂood mundated the cormnumty in the 19305 Also Fi '-st Avenue, between the

Seismic Hazard
Tanana is in seismic zone 3, where IIlEl_]OI’ structural damage can be expected from earthquakes

measuring greater than 6.0 on the Richter scale.

3.2.4 Historic Sites

The Alaska Heritage Resources Survey has several recorded cultural sites in and around the
Tanana area: However many -of the recorded sites are beyond the project boundaries of this
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.ld Post Office (TAN- 00020)
» Tanana Beach Historic Midden. (TAN -00025)
FAA Building Quarters (TAN-00059, 00060, 00061, 00062 00063, 00064)

The'Ep'iscopdl Social Hall was built in the carly 1900°s. The structure ‘was moved from the Old
Mission Site (TAN-00018), and is now located in Lot 10, Block 9 on First Avenue.

The Old Post Office building was constructed at the turn of the 20" century. The building has a
false front and is reportedly in poor ‘condition. The windows have been boarded over. The
building is located in Lot 6, Bloek S on First Avenue.
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The Tanana Beach Historic Midden site has subsurface archeological artifacts. The site is
lacated on the north bank of the Yukon River, at the west end -of the city, just south of the
airport. The site is reported to have artifacts from the late 1800s and early 1900s, coinciding
with the occupation of Fort Gibbon, Artifacts noted on the ‘beach include: earthenware and
stopeware: ceramics, bottle shards, uniform parts, cartridge casings, lamp parts, livery hardware,
construction materials, faunal rémiains, 4nd other items suggesting ‘a general dump site. It js
unlikely that water and sewer alternatives in this feasibility study will be:near this site.

The FAA Building Quarters have b‘e‘e‘n djeitermined eligible -under the National Register of
Historic Places, as of August 29, 2000. The buildings were constructed in the 1940°s as
standardized housing for FAA employees. The buildings are significant because they were
constructed :during a period when the Civil Aeronauties Administration was active in Alaska
(1940-1958), and the buildings retain the physical integrity of the FAA facilitics in Tanana.

The alternatives deseribed in Section 10.0 are not expected to have any impact on the cultural
sites described above. The cultural building sites are shown on Figure 3.2.

3.2.5 Endangered Speaes rmd Crtttcnl Huabhitats

mdlcate that 'Ianana is. not w:thin the breed;ng range of any threatened -t endangered specres
ynder their jurisdiction and that there are no known threatened or- endangered species in the area
(USFWS 2003; NMFS 2003).

Flora and Fauna
The following information is from the PHS Project Summary for Project AN-90-30 (1990).

Tanana's vegetation consists of upland spruce-hardwood forest. This is a fairly
dense forest of white spruce, birch, aspen, and balsam poplar, with black spruce
replacing white spruce in poorly drained areas and north-facing slopes. High bush
cranberries, raspberries, lingonbetries, currants, grasses, and mosses-are among the
[important plants of the area; willows, roses, and fireweed also grow in the area.

o Moose may concentrate aiong the rlverbank near Tanana, but generally the upland
' 'spruce hardwood forest supports few ammals The red squlrrel and pine marlen are
ceptio 1. _g;thas single

the other animals identified with the arca

Tanana is in a medium density waterfowl range, and the Yukon River harbors significant runs of
salmon, as well as grayling, pike, and other fish.

3.3 Ecoenomy and Financial Profile

Approximately 48 percent of Tanana’s potential workforce is employed. Government entitics
such as the city, school district, post office, National Weather Service weather station, and
Tanana Tribal Council provide approximately two-thirds of the full time jobs in the community.
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Bulk Fuel

Bulk fuel storage in Tanana includes:

Tank Owner Total Capacity
Tanana Tribal Council 191,000 gallons
Department of Transportation (DOT) 2,000 gallons
Too’gha Laundry Facility 10,000 gallons
Power Plant 25,000 gallons
School 25,000 gallons
City 25,000 gallons

The average price of diesel fuel in Tanana is $1.74 per gallon, according to the 2003 Statistical
Report of the Power Cost Equalization (PCE) Program. However, the water/sewer project
construction superintendent, currently working in Tanana, reports that this year (2004) fuel
prices have risen to approximately $2.08 per gallon.

3.6 Public Facilities and Housing

Important public and private facilities in Tanana include the health clinic, elders' residence, post
office, two general stores, and a primary-through-grade-12 school operated by Tanana City
Schools (shown on Figure 3.2). There is also a weather station, located near the airport. The
community maintains an office building and fire station. Too’gha operates and maintains the
new water treatment plant and Laundromat. Gasoline and fuel oil are available at a local store.
Cable television and telephone services are available from Yukon Telephone.

According to the 2000 United States (U.S.) census, there are a total of 166 housing units in
Tanana. The majority of housing units (138 structures) are single family detached houses.
According to the survey, there are also 7 duplexes, 9 structures that have 10-19 units, and 11
trailer/mobile home structures. Several community representatives commented on the limited
housing available in the vicinity, which may be restricting growth in the community.

The 2000 U.S. census surveyed 121 of the 168 housing units. The survey found that 80.5% of
the homes lacked complete plumbing (defined as lacking a sink, bath/shower, or flush toilet).
The survey also found that 77.9% lacked a complete kitchen (defined as lacking a stove, fridge,
or running water). Conditions since the last census survey have improved as a piped water and
sewer project has been under construction and now serves the majority of the downtown area.
Based on the census survey, 23% of the homes surveyed did not have phone service.

3.7 Public Administration

Tanana has been incorporated since 1961 and became a first class city in 1982. Tanana is also a
Native village, reorganized and chartered under the Indian Reorganization Act (IRA). The
Tanana Tribal Council is recognized as the legal governing body of the tribe and is able to
contract for any federal services that are Indian or Alaska Native specific.

Tozitna, Limited, the village Native Corporation, was established under the terms of the Alaska
Native Claims Settlement Act (ANCSA) in 1971.
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In addition, Tanana is a member of Doyon Limited, the ANCSA regional corporation, and is a
member of the Fairbanks Subregion of Tanana Chiefs Conference, Inc.

On January 10, 1996, the Tanana City Council and the Tanana Tribal Council voted to form a
non-profit corporation to run the water and sewer utility. This corporation was named Too'gha,
Inc. and was organized to engage in design, construction, ownership, and management of
sanitation facilities for Tanana. Too’gha means “place of good water” in Athabascan.

3.8 Population

For population forecasting purposes, the planning period for this feasibility study is 20 years,
extending to the year 2024.

3.8.1 Present Population

The most recent population data for Tanana comes from the 2003 state demographer’s estimate
of 290 people. The U.S. Census Bureau collects population data every 10 years throughout the
country. The 2000 U.S. Census reported a total of 308 residents in the community (ADCA).
Based on the 2000 U.S. Census, the ethnicity of the population is 82% Native and 18% White.

The population has varied throughout the history of the community. The following table gives a
decade-by-decade comparison of population.

Table 3-1: Tanana Population History

Year 1890 1900 | 1910 | 1920 | 1930 | 1940 | 1950 | 1960 | 1970 | 1980 | 1990 | 2000

Population 203 186 398 213 185 170 228 349 120 388 345 308

The population in Tanana has declined over the past 30 years. Based on conversations with Mr.
Greg Williams, demographer for the Alaska Department of Labor, documented in the feasibility
study written in 1997, there is a connection between availability of employment and population.
Population growth will not exceed the availability of jobs, and the lack of jobs could provide
incentive for people to leave Tanana. The community has made efforts to provide more
employment opportunities in Tanana by encouraging economic projects and developing
infrastructure to support future economic growth.

3.8.2 Projected Population

To project future population values for Tanana, the historical records were plotted over time.
Both linear and exponential trend lines were fit to the historical population data set. Regression
equations from the trend lines were used to calculate future population values. Figure 3.4 shows
the plotted historical population values as well as the projected population values based on the
regression equations.
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4.0 FUTURE CAPITAL PROJECTS, COSTS, AND SCHEDULES

The following future capital projects were researched during conversations with community
leaders, community planners, and VSW, and were based on information available on the ADCA
database.

4.1 Roads, Airports, and Ports

Several improvements have been planned for the airport. These improvements include:

e Resurfacing the runway and existing safety area

o Constructing and acquiring land for a runway safety area beyond the approach end of the
runway

e Constructing a 1.8 mile by-pass road around the north side of the existing runway to
eliminate access through the runway safety area

e Realigning the existing road to the back of the apron to allow space for an aviation
support area

e Installing new airport lighting

e Purchasing snow removal equipment

e Constructing a new equipment building
Improving drainage around the site

This project is in the preliminary project stages and has been funded by the Federal Aviation
Administration (FAA). Construction is scheduled to begin in the 2005 construction season.
Total project costs, as reported on the ADCA website, are reported to be $9.6 million.

4.2 Power Generation and Fuel Storage Facilities

Based on conversations with the community leaders and representatives from the Tanana Power
Company, there are no currently planned power generation or fuel storage facilities projects.

4.3 Community Facilities

The community has recently completed construction of a new water treatment plant and laundry
facility. In addition, approximately 26,410 lineal feet of water and sewer lines will be installed
in the downtown area to provide piped water and sewer service to residents. These projects are
being completed as part of the recommended alternatives of the 1997 Tanana Water Sewer
Feasibility Study. The piped project is approximately 90% complete, with additional
construction planned for the 2005 season. The total project cost is estimated at approximately
$11.4 million.

4.4 School and Head Start

The school has recently received approximately $2.5 million in funds for renovations. There are
several major improvements and replacements planned for these funds including:

¢ Replacing the gymnasium floor, including foundation work

o Inspecting and repairing an underground fuel tank

o Connecting one teacher housing trailer unit to the new Too’gha water system

e Improving internal plumbing at the school
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e Replacing siding on the building

The school has also requested additional funds to connect the remaining teacher housing umits to
the new Too’gha water system; however, these funds have not been appropriated or approved at
this time. Installation of water and sewer connections for the remaining teacher housing trailers
would require excavating in areas of known contaminated soil.

4.5 Health Clinic

Based on conversations with a representative from the Tanana Health Center, there is no new
construction, expansion, or renovation projects planned for the health clinic.

4.6 Commercial Facilities

Based on conversations with the community, there are no projects currently planned.

42
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5.0 EXISTING WATER AND SEWER FACILITIES

The following section provides a general description of the existing water and sewer systems in
Tanana. A more detailed discussion of the water and sewer system, including conditions of the
facilities, is included in Section 5.3. The existing systems are shown on F igure 5.1.

i |

The Tanana Tribal Council water system was originally built to serve the PHS hospital
compound and continues to serve a few buildings in the downtown area. The system
includes a well, water treatment plant, and buried concrete water storage tank, and is
operated by the Tanana Tribal Council. The Tribal Council’s wastewater piping system
is connected to Too’gha’s system, and is operated by Too’gha.

The majority of the remaining downtown area is connected to the newly installed
Too’gha water system. Water for the Too’gha system comes from the Too’gha well,
located on the bank of the Yukon River. Water from the well has been classified as
ground water under the influence of surface water (GWUISW), which must meet the
treatment requirements for surface water. Treatment of the water takes place at the new
Too’gha Water Treatment Plant (WTP) and Laundromat. This facility also provides a
watering point for residents who are not connected to the piped system.

The service area for Too’gha’s piped water system extends east to Eamole Street, west to
School Street, north along Third Avenue, and south along First Avenue. Too’gha
operates both the old sewer system on the PHS property, extending between the Elder’s
Residence and School Street, and the new sewer system extending east to Eamole Street,
west to School Street, north along Third Avenue, and south along First Avenue.
Too’gha’s new water and sewer system between School and Eamole Streets is currently
under construction and anticipated to be complete in 2005.

One home in the Circle Subdivision and one home on Site Road are served by individual
wells; the majority of residents haul water from the community distribution point at the
water plant, or from miscellaneous springs and the Yukon River.

A two-cell sewage lagoon provides wastewater treatment. The lagoon is drained annually
through a buried effluent line to the Yukon River.

Outhouses or pit privies provide wastewater service for individual homes downtown (in
areas not served by piped sewer), the Circle Subdivision, and outlying areas.

Project Planning Area Map

Figures 5.2 and 5.3 show the extent of the planning areas for this feasibility study update. Based
on the study’s goals, established by the request for proposal and developed in the kick-off
meeting with the Too’gha board, there will be three planning areas evaluated in this feasibility

update.

Downtown: The first planning area will look at alternatives for the completion of piped
water and sewer service in the downtown area east of Eamole Street, which includes
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Koyukuk Street and First Avenue. This area will also include an evaluation of the
feasibility of relocating the community sewage lagoon.

Circle Subdivision: The second planning area will evaluate water and sewer service
alternatives in the Circle Subdivision and along First Avenue between downtown and the
Circle.

Outlying Areas: The third planning area will evaluate water and sewer service for
outlying areas of the community, including White Alice, Mission, and Site Roads.

5.2 History of Sanitation Improvements

Tanana has had many sanitation facilities projects in the past. The following is a summary of the
major PHS or VSW-funded projects:

In 1967 PHS constructed individual wells and outhouses for Native-owned homes. A
community well was also drilled in 1967. This well was rehabilitated in 1979 and named
city well #2.

In 1972 PHS drilled a new well for the hospital.

In 1974 the hospital well was contaminated by an oil spill. A new 97-foot-cased well
(Native Council Well) was drilled in August, 1976.

In 1978 VSW, with additional funding from PHS, built the town’s original water
plant/Laundromat and improved the existing community well.

In 1981 PHS provided funds for sanitation improvements for the City of Tanana and the
Circle Subdivision. Improvements included a new community well, well house, water
transmission line from the well to the old community Laundromat and watering point in
the downtown area, and a 300-gallon water haul truck.

In 1982 the Interior Housing Authority constructed 14 homes in the Circle Subdivision.
For water service, 100-gallon individual storage tanks were installed to be filled by a haul
service. However, the haul service was not sustained. Outhouses were constructed for
the homes, but the pits for the outhouses were never completed. New outhouses with pits
were completed for the PHS project (1989) described below.

In 1982 VSW provided emergency funds for a heating system to prevent the hospital
compound sewer lines from freezing.

In 1984 PHS installed fluoridation equipment in the city's water treatment plant.

In March 1989 a PHS project provided funds to install pit bunkers, outhouses, and site
drainage for the Circle Subdivision; to construct outhouses for two homes in the
downtown area; and to repair two sewage lift stations.

In 1991 a PHS project provided for a new well, well house improvements, and a 2-inch
raw water transmission loop from the well to the old WTP and Laundromat.
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In 1995, VSW funded a feasibility study to evaluate the condition of the existing

community systems and recommend upgrades. The study was completed in 1997 and

recommended a piped water and sewer system, extending to the Circle Subdivision, w1ﬂ1
~anew WTP and Laundromat in the downtown area, and: wells for outlying homes.

o In 1997, VSW funded coms_:tm(::tlon ogfa new sewage effluent line from the sewage lagoon
10 a raised bank area on the Yukon River. The discharge location is approximately. 60
feet from the Too’gha water well. The effluent line was originally intended to discharge
to @ .drainfield, but was installed as:a direct outfall. For seasonal:discharges, a hose:is
connected to the effluent line and extended into the Yukon River.

e In 1998, VSW funds were used to begin construction of the Too’gha Water Treatment
Plant and Laundry Facility. This facility was one of the recommended alternatives in the
1997 feasibility study, and was eompleted in 2002,

» VSW funding for water and sewer imprevementq continued in 2000 with funding for
construction of water and sewer mains and services for the downtown area.
_ -Ap''rmmu‘natﬁl}sr 1,870 lmeal feet of water transmmsmn lmes, 3 700 lmeal feet of water

. _'Constructmn continued 'in 2002 - mthélnetallatlon of apprommately 2,506 lineal feet of
“water mains, 1,590 Tineal feet of grawty sewer pipe, and 560 lmeal feet of force main
sewer pipe,

o Funding continped in the 2003 construction season with installation of approximately
3,150 lineal feet of water distribution mains, 1,550 lineal feet of gravity sewer collection
pipe, and 500 lineal feet of sewer force main.

s - In 2003 funding was approved by ADEC/VSW to update the feasibility study for the
COmmumty {this study).

° 'Cenqtructlon of the plped syste:m as far east as Eamoie Street is conl.mumg thwugh

of :Water dlstnbutlon mains, 4 200 lineal feet of gravlty
ineal feet of force mam _se_wer_Plpe were still 1o be

. '-apprommately 3,775 11neal fe
- .. ’sewer collection pipe, and..840:]
‘cotistructed.

5.3 Description and Condition of Faeilities

The ‘existing facilities described in Section 5.2 are shown on Tigure 5.1. For discussion
purposes, the description and condition of the existing facilities will be divided into three
sections; the Tribal Council Systern, the Toe’gha System, and Circle Subdivision and Cutlying
Areas.
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5.3.1 Tribal Council System
Water Supgljg

Water Treatment C
The water is tieated at a water treatment plant-and stored in:a three«»compartment 60,000-gallon
undergrotind tank. e -

Water Distribution

The system serves a parcel of land owned by the Indian Health Service (IHS) where the former
Tanana hospital compound is located, including the majority of the teacher housing, the clinic,
the Elder's Residence, and the fribal council offices. The system has reportedly operated
dependably through the efforts of a dedicated maintenance staff. The installation date of the
system is mtknown, but is believed to pre-date the construction of the WTP.

8011 contammated by petroleum has been found in the Tribal Councrl system area. Desxgn pIans

water and sewer p1pes and @ new hft statwn in this area, and connect them to the Too gha

sy‘st'em _ However the Public Health _Serv:;ce (PHS), the owrer of the property, will not allow

The current water and sewer construction has no
respons1b1hty for the contammatlon restoranon efforts.

Sewer Collection

The condition of the sewer pipes, on the IHS property, is unknown. The lift station (installed
during construction of the original WTP) beside the Elders’ Residence is close to failing, and is
in need of upgrading or replacement. The structure is collapsing and may not last another year.
Although as stated above, there are plans to replace the lift station and the old water and sewer

_Se_cno_n 5 3, 2)_..

Summary of Native Council Svstem Deficiencies
s The Tribal Council well reportedly has periods of low yield when the Yukon River level
drops in the late winter and early spring.
e The system on the IHS property is old, and the condition .of the underground pipes is
unknownmn.
e Design plans are ready to replace the old pipes and lift station, and serve the buildings on
the property, but the contaminated soil prevents construction in tle area.
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o The elders’ lift station is in poor condition. The structure and controls are failing and
may not remain standing for another season.

5.3.2 Too’gha Sysiem

WaterESu_” ly '
Too’gha operates a well (Too gha’ Well) :on the Yukon River bank beside First Avenue, just east
of Garden Street. The Too’gha well ‘was drilled to a depth of 43=Feet and developed in Jur¢ of
1998. Tt ‘was constructed with -an B«inch diameter casing (well log included in Appendix. A)
According-to operator reports, the Too’gha well produces 16 to' 20 gpm,’ ‘although production can
decrease o' 13 gpm during the Winter whien the temperatures drop 1o ~40° Fahrenheit or below.

Water quality is characterized by high concentrations (above the maximum contaminate level,
MCL) of iron, manganese, color, turbidity, odor, and total dissolved solids. During the initial
completion of the Too’gha well, water tests indicated low concentrations (below the MCL) of
benzene. Benzene levels have since fallen, and recent water tests show no trace of benzene.
Water quality laboratory results are included in Appendix B.

Based on three microscopic particulate analyses the Too’gha well water is considered 1o be
groundwater under the direct influence.of surface water (GWUISW). Because of this, the water

15 fﬁl' "red and dtsmfected to remove: and 1nact1vate Giardia cysts to tl1e 3 log level and viruses to:

There are two - other wells near the Too*gha well, one inside’ the well hoirse and one upriver a
short distance. City well #2 was drilled in 1981. City well #3 was drilled by PHS in 1991. The
well logs for these wells are included in Appendix A. Both of the wells are clogged with iron
and have low water vields. Based on conversations with the water/wastewater operator, these
wells can be plumbed into the system for use in emergency situations.

Many shallow wells have been drilled, with mixed success, for individual residences in Tanana.
The wide range of well yields is attributed to discontinuous permafrost across the area,
ditninished yields caused by iron encrustation on the well casing perforations, and a limited
exteirt of the aquifer(s) intercepted by the wells. Average yields for successful individual wells
are appi6ximately 11 gallons per-mi {gpm). Records of the indivic ual wells constructed in
th 1med1ate town vicinity are: mcluded in Appendix A. Most ‘of these wells were drilled in
1967 by PHS, have an average depth of about 50 feet, arc cased most of their depth with 6-inch
casing; and are generally perforated in an: effort to increase y1eld Oecasmnally wells were left
opén-ended in an aquifer to increase yield:

Water Treatment

Water is treated in the newly constructed Too’gha WTP and Laundromat building for high levels
of iron, manganese, color, turbidity, odor, and total dissolved solids; and for low levels of
benzene. The water treatment plant includes a granular activated carbon filter to remove
benzene and other organics, if present. Throughout the life of the plant, treatment has brought
benzene levels down to a non-detectable level. Recent water readings have found no trace of
berzéne in the taw water. Becaiise: thie well has been classified as GWUISW, the treatment also
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consists of filtration and disinfection to remove and inactivate Giardia cysts to the 3-log level
and viruses to the 4-log level.

The new Too’gha WTP and Laundromat began operation in February of 2002, providing the
c0mmumty w1th a treated water supply T'he famhty has 8 washmg machmes 8 dryers 8

concerns (wall cracks and foundatmn settIement) Wthh are bemg rev1ewed w1th the de51gn team,
and will be analyzed by an independent consultant, who will recommend repairs. These items do
not affect the operation of the plant. The treatment equipment is operating well, and water
quality tests indicate the facility is meeting, or exceeding, treatment goals for removal of iron,
manganese, color, odor, turbidity, total dissolved solids, and benzene, The laundry facility -is
also operating well.

After initial start up of the plant, caleium chloride (CaCl) precipitated -out of the water in-the
wafe storage tank. Because water dem d. from the tank was during the plant’s initial
operatlon the re51dence time in the tank ‘was longer than called fo 1T ;the desztgn Thls led to

be less ofa problem

Water Dastribution

The piped distribution system serves the downtown area. The current, under-construction water
and sewer project will provide piped water service east to Eamole Street, west to School Street,
north along Third Avenue, and south alonig First Avenue. The water distribution system consists
of two 4-inch diameter circulating water loops (referred to as the east and west loops).

Sewel --Collectmn

The treated efﬂuent is annually pumped from the lagoon to the Yukon River through an 8-111ch
diameter pipeline. The operator has indicated there are leaks in the manhole, which houses the
valve that controls the drainage for the lagoon.

5%
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Sewer Treatment and Disposal

Wastewater from both the Tribal Council system and the Too’gha ‘system is treated in the
community sewage lagoon. The lagoon is located in the downtown area north of Third Avenue,
tiear:the-0ld Laundromat, the Tan‘ana._P:oweI:C.ompany building;eal_ld residential houses.

Thc 1wo cell sewage lagoon was. completed in 1986, The two cells were constructed separately,

ﬁ'om houses “Leaks from the lagoon have been reported in two aIeas :Flrst the lagoon l1ner is
torn, allowing some leaking and seepage. Second, the manhole, which houses the effluent
control valve, has leaks around the inlet pipe. Operators have attempted to repair the manhole
leak by placing quick-set concrete in the damaged section, but these attempts have not been
successful.

Effluent flow from the lagoon is seasonally discharged by gravity through a heat-traced effluent
line to the Yukon River. Many residents do not think ﬂ']lS practice is good for the river
environment and would prefer wetlands treatment.

s. _any of these houses are fiow connected to piped water,
_elnnmatlng the need for the wells

decreased {possibly clue to iron bulld up).

e There have been cosmetic issues with Too’gha’s new WTP and Laundromat, including
wall cracks, cracks in glulam beams, and settlement under the dryers, the watering point,
and the boiler room.

s After start-up, CaCl flock precipitated in the water storage tank

o Residents report odor problems from the lagoon and would like to see the lagoon
_relocated away from the center of the commumty

5.3.3 Circle Subdivision and’ Om‘{pmgAreas

The ‘Circle subdivision is located approximately 3,500 feet east -of ‘Koyukuk Street. ‘The
subdivision consists of fourteen homes that were constructed in 1982 by the Interior Housing
Authority (IRHA). IHomeowners in the subdivision haul water themselves either from the
Too’gha WTP watering point or from various surface water sources such as the Yukon River or
nearby streams. They use individual privies for waste disposal. Due to shallow permafrost in
the area, many of the privies have been modified and placed on raised gravel mounds.

In 1987 after residents of the subdivision expressed concern about the sanitation facilities the
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the subdivision during warmer months. [HS found no indication of contaminated water
percolating from the individual privy mounds. However, [HS also concluded that run-off from
dog yards and surface dumping of honey buckets and grey water were a potential health hazard
for the area. Also, poor site drainage in the subdivision exacerbated potential health hazards by
concentratmg runoff water in the subdivision rather than allowing it to drain away. The study
found that soil conditions and area geology made individual wells and septic tank drainfields
unfeasible; - Based on recommendations from the study, a comprehensive drainage plan-was
compléted and Otto Lake, in the subdivision, was filled. A new-city well (#4) was also dnlled to
provuﬂe a puhhe watering pomt fer the resu:'lents Although dramage lmprovements were

The homes located in ouﬂymg areas along White Alice, MlSSlOIl and Site Roads are not
connected to the community piped water distribution or wastewater collection systems. Many
residents haul water from the community watering point or from near-by surface water sources.
Residents-depend on outhouses and pit privies for wastewater disposal.

Summary of Circle Subdivision and Outlying Areag Deﬁciencies

-water
@ EThe homes in the Clrcle Subdwlswn experience dramage problems during sprmg runeff

o :’I_h_e ;es_nients havea low_er :l_ev:e_l _Qf water and sewer se_rvu_:e j[h__an 15 _c_urrently desured.

5. 4 Fm‘mcnal Status of Dperatlng Facﬂmes

The Too gha WTP and Laundromat fees are summanzed below.

 RateCharged = Rate Charged
SRR S B
Commercial $100/month $I GD/month
School $2800/month $2400/month
. Teanana Health Cenfer | - o $41(}/month
T S - i

~Reégidential x
v Services

$0.25/3 gailzons

. Individual Haul
Washer
— 'f)ryer o $0.25:/5£§'mmutes
Shower $2/15 minutes

Information on the overall financial viability of the water and ‘sewer system is presented in
Section 12.0. This section will include the revenues and expenses-for the utility as well as the
customer payment rates.
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6.0 PROJECT DESIGN CRITERIA AND PLANNING ASSUMPTIONS
6.1 . Planning Period

The planning period for this study-is 20" years. Projections for populatlon water needs, and
wastewater productlon will extend to the year 2024. Alternatives and facﬂlty site selection for
water and sewer service will follow the eommunity’s direction, take into account this planting
honzon and also look forward beyond the’ 20-year horizon when land use planmng issues such

6 2 Pﬂpulatmn Projections

Population projections were discussed in Section 3.8. This feasibility study will use a 20-year
design population of 406 people so that any additional modifications to the system will be
consistent with the recent water treatment plant design criteria. This will ensure that adequate
water can be produced for the population and that any new wastewater treatment facilities are
designed to be compatible with the water system in the community.

6.3 Past PreJect Design Summary

Climate Design Data o

The following climate data was taken from the Western Regmnal ;"llmate Center (WRCC)
general climate summary tables. Chmate summanes are based on.a recordmg period freln 1940
to 2004, Thawing index and fre ¥ d
Sanitatian Focilities Alternatives,

Table-6-1 summarizes the climate. deSLgn data

Table 6-1: Climate Besagn Daia in Tanana, AK

Mean annual precipitation, inches 12:63
Mesdn annual femperature, °F 34
Mean annual snowfall, inches 472
_ Mximum temperatire recerded "F o e gl
_ Minimum temperature, °F 1~ S 76
_‘Mean January minimum lemperature, °F - . =17
_Mean July maximum temperature, °F - © . 08
_Thawingindex, degreedays. ~ + =~ = . 2,500
Freezing index, degree days _ 5,500
Désion freezing index, 1 yedr in 10, demee ciays - 6,500

Water System Design Criteria

The following criteria were used as the basis for the design of the Too’gha W'TP and Laundromat
facility. Because this facility is new and the piping infrastructure was designed using these
assumptions, many of the same criteria will be carried forward for use in the alternatives outlined
in Section 10, Design criteria specific for the individual alternatives will be discussed in Section
10.
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Water consumption will vary according to the type of sanitation facilities ultimately selected by
the community. The daily demand rates (shown in Table 6-2) were derived from the Cold
Climate Utilities Mamual (Smith, 1986) and from histerical consumption data from other rural
Alaskan cornmunities The minimum design rate recommended by the ADEC to n]aintajn

'In rural communities, it is common ta assume the base sewage f’lispo"sa'l Tate is similar to the
water cansumptmn rate (exc'ludl'ng Ieakage) Th15 generally holds true becaUSe smaller'
=-51gmﬁcant quanntles of water for non-contrlbuﬂng uses such a8 washmg ears ‘and watermg
lawns. Table 6-2 summarizes the criteria used in design of the water treatment plant and piped
system. These criteria will continue to be the foundation for the design criteria for the individual

alternatives diseussed-in Section 10.

Table 6—2, Water System Design Cr;terla in'Tanaga, AK

Desxgn Population for WTP _
Dall Capﬁa Démand {Pmed) o : 40 gql_i_qns pe_r capita day (gped)
. _Lmily " _ _ 25 galtens pér capjta day (gped)
A _rageDa;EyD&mand i l6240gpd "
_ ...:ﬁéslgn Flow Raie S 20 gpmi (28.800: Upd)
Catalytic Media Maximum Flow Rate. 151035 gpmfﬁ“
' Mirki-Media Filter Maximum Flow Rate 2.0 gpmy/ft?
Activated Carbon Flow Rate 1.0 epr/f’
Backwash Pump Flow Rate {Catalyiie) 25-30 gpm/ft2
Backwash Pump Flow Rate (Multi-Media) 20 gpm/ft

Table 6-3 outlines the finished water conditions for water from the water treatment plant.

Table 6-3: Finished Water Conditions at the Too’gha Water Treatment Plant

Manganese E B <0 05 mg/L _ s
Turbidity 0.5 NTU (Goal: <0.1 ”NTU) G
Color _ | % 13 Color Units (CU)

Odor o =3 TON

Benzene : ‘Non-detect (<0.20 ug/E)

Total Trihalomethanes <80 pg/L

Temperature 35°-50°F

pH 6.5-7.5 pH umits

Giardia lamblia 3-log removal or inactivation
viruses 4-log removal or inactivation
Cryptosporidinm 2-log removal or inactivation

NTU= Nephelomeétic Turbidity Unit TON=Threshold Odor Number
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6.4 Assumptions for Cost Estimates

Labor rates were assumed to be Davis Bacon wage rates for upcoming construction projects.
The current local labor rates for system operators and facility attendants were supplied by city
and Too*gha officials.

Table.6-4 summarizes the hourly local labor wages used for developmg cost estimates in this
feasibility study. L . _

Table 6~45::'H0u§lf":iy.Lb;an Labor Wages in Tapana, AK

Water/Wastewater System Operator $18/hour
Back-up Water/Wastewater Operator $13/hour
Laundromat/Watering Point Attendant $9/hour

Project Equipment Operator $43/hour
Project Consiruction Laborer $40/hour
Project Electricfan _ $50/hour
Project Surveyors | $40Mmour

Table 6-3 sumimarizes the current power rates in Tanana.

Table 6-5; Power Rates in Tanana, AK

R esxéentm{

First 500 kilowatt hour (kWh) $0.3361 per kWh
Next' 500 kWh $0.5408 per kW’h (w/na PCE d(:f_]ﬂ‘itmenis}
_Small Commereial =~ —
First 10,000 kWh 50. 390 per ]\Wh
Next 10,000 kWh $0.376 per kWh
-Mt}re than 20,000 kWh .$O 356 per kWh

Fuel Costs.
Tlle average prlce of fuel in Tanana, accordmg to the 2(]03 Statlstlcal Report of the PCE

superlntendent for the water and sewer prO]f:Ct commented that fue] prlces are now closer to
$2.08 per gallon. For the purpose of cost estimate calculations, a fuel price of $2.10 will be used.
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Eqiipment Rental Costs

For capital construction cost estimates, the equipment rental rates will be assumed to be
comparable to current rates. Table 6-6 summarizes the equipment rental rates per month.

Table 6-6: éE_q-ufipme:I:l?t Rental Rates in Tanana, AK

Equipment Price

950 C Cat Loader $6,500fmonth
D3C Bull Dozer $3,500/month

450 Hitachi Excavator $12,200/month

Samsung Excavator $12,000/month
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7.0 LAND STATUS

A majority of the information providing in this section was prepared by Robert S. Means of the
Alaska Department of Commum’ry and Regzoual Affairs and. Nma Miller of Too'gha, Inc. The

owned by someone. it is also ﬁmdamental that a landowner eanYS the excluswe right to make
1mprovements (W‘lthm certain hm' 5) od his land. Put another way, someone planning to build a
projeet must acquire the land or ‘an ‘interest in the land and thereby demonstrate ownership. The
purpose of this chapter is to review the status of land ownership in Tanana. This chapter also
describes various land transactions that might be necessary, depending on the scope of the final
project design.

7.1 Real Property Law
7.1.1 Sourceof Land Title

The source of land title in Alaska begins with the United States government. Title to any piece
of land Gan be traced backwards through each previous owner to: the federal government. ‘The
. agency chiefly respo isible. for administering and mmanaging these public lands.

. i oty of federal public land Taws, land in Tanana has been transferred to the Staie of
Alaska, the City of Tanana, ANCSA Native Corporations, Native. Allottees, Homesteaders -and
other:kinds of applicants. The federal gevernment also reserves or withdraws land for its own
use;-most commonly by means of a:Public: Land Order. Some: examples in¢lude national parks,

military withdrawals and Public Health Service withdrawals.

BLM keeps records of the land it retains and of the land it has conveyed to third parties, but does
not record what happens to the land after that. The federal land records are the starting point for
researching land status in Tanana. Once land is conveyed from the federal government to a third
party, the State of Alaska's recording office system is used. In this system, land transfer
documents are "recorded" so that the public is given constructive notice of a land transfer or
othier transactions affecting real property. Both the federal and state systems were used to prepare
this chapter. -

7.1.2 Ty s_ofLandetle

The tollowmg list deseribes some ¢omimon teims used in dlscussmns of reai property

s Fei Simple - A complete set of all the interests and rights‘ini land that can be transferred
froin one party to another.

e Less than Fee - A partial interest or estate in the land such as the surface estate, this is-an
interest or ownership in the surface of the land and everything of value upon it
Subsurface estate is interest or ownership in the land below the surface and everything of
value therein.

= Patent- The original title document from the federal (or state) government conveymg
gurveyed land.

=
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e Interim Conveyance or IC - A title document issued to a Native corporation by BLM to
show proof of land ownership until a survey can be done and a patent issued.

o _Deed Legal document used to convey title to pr0perty A qu1t clalm deed conveys on_ly

enforceable guarantee that the grantee is gemng good t1tle :

@& Lease - The exclusive nght to use'a’ parcel of land for a. speclﬁc use for a specific period
- thlmﬁ : : :

e QEasement - A might to usg (for a spec1ﬁc purpose) land that is owned by somcone ¢lse,
often used interchangeably with nght~of-way An easement c¢an be created by dedication
on a survey plat, by an express grant in an easement document or by reserving an
gasement in a conveyance document. Easements are typically perpetual.

s Permit - Revocable pemmission 1o do something on or to occupy land, usuvally
temporarily.

@ Probate - A judicial process val1dal1ng a will and conscquently dec1d1ng the ownershlp of
_:property PR L . L

o L1en -A Tight to take prope "‘ty;to sat1sfy taxes or an unpa1d debti 1curred by the owncf A
o well driller may file a l"'n'agalnst a property if the owner :fdllS to pay for the dnller's
. services.

- . Encumbrance Restnctlon Covenant T Reservatmn A cond1t1on that llmxts O NATOWS
townsne lot or & Natwe Allotment is not taxable and may be sold onIy with the approval
of the Tanana Tribal Council acting on behalf of the BIA. The interim conveyance to
Tozitna, Ltd. contains a covenant requiring the corporation to convey some land to the
City of Tanana under Section 14(c)(3) of the ANCSA. One of the patents to Tozitna, Ltd.
reserves an existing road for continued public access across corporation land.

® Quiel Title Action A judicial process that examines conﬂicting land title claims and

control transac‘nons are based on good clear title. Bank: ﬁnanctng, wllere land is used ‘as
collateral, requires clear fitle. L1kew15e major investments incapital improvement projects
.1__'_691_1_11'6 cleartitle.

7.2 Transfers of Land

Title to real property can be transferred, or conveyed, in many ways. Buildings and :other
permanent improvements attached to the land are considered part of real property and are
transferred along with the real property, unless the improvements are specifically excluded. To
be valid, a fransfer must be in writing. A written document must state the parties involved in the
transfer, include a description of the land being transferred, describe what interesi(s) in the land
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is being transferred, be for valuable consideration (usually money), contain the appropriate
signatures, and be accepted by the grantee.

721 Sale

After land has been conveyed from the federal government, perhaps the most common method of
transfer 15__the land sale. Both the b_. 'r”and seller must be W1lllng participants and be

The-owner 6f the land has the right'to grant a utility easement ac-ross-éthe.prﬁo:perty or to enter inte
a service line agreement that provides water and sewer hook-up from the main lines to the
dwelling.

7.2.2 Exchange

A land exchange is a variation of a land sale. However, instead of money the buyer gives the
seller land (valuable consideration) Money can also be used to equalize the value of the parcels

WHi_ch. eé-gjl{:party is required to ;c'ompf}ete 1_ts _part of the transachon

7.23 - .s:;-_C','S*A 14(c)

corporatzon llke Tozitna, Ltd. receives t1tle to land from the federal govemment it must then
convey title to certain occupants and organizations with valid claims to the land. Under 14{c){1},
Tozitna, Ltd. must convey to any oecupant, without consideration, title to the tract of land
occupied as of December 18, 1971 as a personal place of residence or business, as a subsistence
campsite or a headquarters for reindeer husbandry. The size of the claim and what constitutes use
and occupancy are matters for Tozitna, Ltd. to decide. Non—proﬁt organizations under 14(c)(2)

already acqu1red title to the Ralph Calhoun a1rport by 1971.

724 Eminent Domain

The community has the power to condemn private property for public purposes and acquire the
land only after paying fair market value. State law in Alaska Statute 29.35.030 describes the
procedures the city must follow. This is a judicial proceeding that is used in exceptional cases
where negotiation to acquire land needed by the public has otherwise failed.

EK
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7.2.3 Donation

A common method of acquiring land for a public purpose is by donation. For some landowners,
there is a strong incentive to donate land if the project serves a public purpose.

7.2.6 Recerdmg

: _etl_ to the world that a land transfer or any other transactmn affectmg land, has taken '

place As such, it protects subsequent ‘bona fide purchasers of property from the unlcnown
unrecorded interests of others. A deed may be valid if it is mot recorded, but an invalid :deed
cannot be wvalidated by recordmg It is up to the person recording ‘the deed to make sute the
information is accurate. Tanana is located in the Ft. Gibbon Recording District. The place of
recording is 1648 8. Cuslunan, Suite 201, Fairbanks, AK 59701, Phone 452-3521.

Documents from the early 1900's to 1975 are bound into books and have not been microfilmed
or entered into the computer system. This required paging through each volume and
photocopying relevant documents.

Documents: :from 1975 'to the present are microfilmed and available on the statewide computer
X ed a' staff workstation and techmcal assistance to query the

syste'rn and'obtam a brief descrlptlon of each transactlon

7.3 Affected Landowners

The followulg landowners may be affected by easement acguisition and service line hook—ups,
depending on the scope of this project. This section of the chapter should be read with reference
to the land status maps (Figure 7.1). Every attempt has been made 1o aceurately describe the land
tenure in Tanana. However, not every recorded document was critically examined and some
gaps in the chain of title do exist. Additional research is necessary to atithenticate ownership.

7.3.1 State of Alaska, Department of Transportation and Public Facilities

The federal government conveyed the airport land to the State of Alaska by quitclaim deed dated
October 1, 1965 under Sec. 45 of the: Oniiriibus Act. A record of survey was filed on December 8,
1992 a5 Plat No. 92-1RS, contalmng 714. 95 acres. : o )

Contact Stan. Leaphart
State of Alaska
Department of Transportahon & Pubhc Facilities
2301 Peger Rd.
Fairbanks, AK 99709-5316
Phone: 451-5484

7.3.2 Unifed States, Public Healtlh Service

Public Land Order No. 1977, dated September 10, 1959, withdrew land for the Tanana Hospital
Site and is administered by the Public Health Service. The land 1s now described as Lot 12 of
USS 5958, containing 11.25 acres.

7-4
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Contact: Duncan Purvis
Department of Natural Resources
Land Records Information Services
550 West 7 Avenue, Suite 706
Anchorage, AK 99501
Phone: 269-8832

7.3.3 State of Alaska, Mental Health Trust Land Authority

Lot 2 of US Survey No. 10815, containing 12.15 acres, was tentatively approved for conveyance
to the State of Alaska under the Mental Health Act in 1966. However, this land was subsequently
selected by Tozitna, Ltd. This lot has not been conveyed from the State of Alaska to the Mental
Health Trust Land Authority. BLM retains jurisdiction over this lot and is adjudicating the land
interests for eventual conveyance to Tozitna, Ltd.

7.3.4 Tozitna, Ltd./Doyon, Ltd.

Under ANCSA, Tozitna, Ltd. received title to the surface estate and Doyon, Ltd. received title to
the corresponding subsurface estate to Lot 11 of US Survey No. 5958, subject to a 60 foot
easement for existing roads and telephone and electric lines (EIN 100 C4 and EIN 102 C4); Lot
7 of Block 11 of US Survey No. 2754 A and B and Lots 1,2 and 4-12 of US Survey No. 4104,
subject to a 60 foot easement for an existing road (EN 5F C3, C5, D9). These lands are also
subject to the requirements of Section 14(c) (see below - 14(c) claimants). Tozitna, Ltd. and
Doyon, Ltd. can expect to receive additional land in the near future (see below - Bureau of Land
Management). Doyon, Ltd., as owner of the subsurface estate, considers buried water and sewer
lines an incidental use of the surface estate. Therefore, an easement for subsurface use is not
required, unless gravel is moved from one location to another.

Contact: Cheryl Wright Jim Merry
Tozitna, Ltd. Doyon, Ltd., Land Department
P.O. Box 129 1 Doyan Place, Suite 300
Tanana, AK 99777 Fairbanks, AK 99701-2941
Phone: 366-7255 Phone: 459-2000

7.3.5 City of Tanana

The City of Tanana owns 9 lots in the townsite and 3 parcels in US Survey No. 397 which were
purchased from J. Clifton Eller. The city office, teen center, day care center, fire hall, apartments,
sewage lagoon, Laundromat, shop and hockey rink are on these parcels. Under Section 14(c)(3)
of ANCSA, Tozitna, Ltd. is required to convey certain land to the city for community expansion,
rights of way for public use and for other foreseeable community needs.

Contact: Donna Folger, Mayor
City of Tanana
P.O. Box 249
Tanana, AK 99777
Phone: 366-7159

7-5
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7.3.6  United States, Bureau of Land Management

The Bureau of Land Management retains jurisdiction over Lot 3 of US Survey No. 4104; Lots 1,
2, and 4 of US Survey 10815; and those portion of Sections 16 and 17 of T4N, R22W, FM,
excluding US Survey Nos. 4104, 11148, 11168, and 10812. BLM is adjudicating these lands for
eventual conveyance to Tozitna, Ltd. and Doyon, Ltd. The conveyance to Tozitna, Ltd. could
come as early as February 1997 (except for Lot 3 of US Survey No. 4104, which Tozitna, Ltd.
has requested not be conveyed until the oil contamination is cleaned up).

Contact: Pat Underwood
Land Status
222 W. Tth Ave. #13
Anchorage, AK 99513
Phone: 271-5406

7.3.7 Native Allotments

A certificate of allotment was issued to the estate of Frank Folger for US Survey No. 11168,
containing 39.97 acres and to the estate of Ralph Albert for US Survey No. 11148, containing
19.98 acres. The parcels are not taxable and are inalienable (can't be sold or taken to satisfy a
judgment) without the approval of the Tanana Tribal Council, acting on behalf of BIA. There
are 24 other native allotments within 3 miles of Tanana.

Contact: Gerald Nicholia
Realty Specialist
Tanana Native Council
P.O. Box 77130
Tanana, AK 99777
Phone: 366-7160

7.3.8 Tanana Townsite

The federal townsite was surveyed in 1957 as US Survey No. 2754 A and B. The 131 lots range
in size from 2,754 sq. ft. to 32,656 sq. ft. By 1962, the townsite trustee had issued 138 deeds (6
restricted deeds) to all of the lots. Since that time, there have been numerous land transactions,
both recorded and unrecorded. After talking with Tanana landowners, searching local files, and
thoroughly searching the recording office, we believe that of the approximately 92 lots with
houses on them (a total of 101 houses), about half involve questions of land title and will require
further research or corrective action.

7.3.9 14(c)(1) Claimants

Under Section 14(c)(1) of ANCSA, individuals who occupied a tract of Tozitna, Ltd. land as
their primary place of residence, business or subsistence campsite as of December 18, 1971 are
entitled to a deed from Tozitna, Ltd. At this time, Tozitna, Lid. has decided to approve 12
applications, while three additional applications require probate proceedings, and two others
await further action by Tozitna, Ltd. (they are on land selected by, but not yet conveyed to,
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Tozitna, Ltd.). Once these lots are surveyed by BLM, Tozitna, Ltd. can issue deeds to the
claimants. These claims are within Lots 2 and 4-9 of US Survey No. 4104, Lot 11 of US Survey
No. 5958, a portion of Section 16 of T4N, R22W, FM, and will be subject to an existing 60-foot
road easement.

Contact: Cheryl Wright
Tozitna, Lid.
P.O.Box 129
Tanana, AK 99777
Phone: 366-7255

7.3.10 Interior Region Housing Authority

The Interior Region Housing Authority (IRHA) constructed 14 houses in the Sunshine
Subdivision (Plat No. 89-1) under the terms of a land exchange agreement with Tozitna, Ltd.,
which was recorded on December 2, 1981 in Book 6, Pages 892-900. The subdivision streets are
dedicated to public use and can be used to bury water and sewer lines. Under the terms of the
agreement, Tozitna, Ltd. agreed to convey 14 lots in the Sunshine Subdivision to IRHA for 14
lots IRHA had acquired in the Eller Subdivision. IRHA has conveyed 14 lots it had owned in the
Eller Subdivision to Tozitna, Ltd., but not all parts of the agreement have been satisfied. The
parties need to completely satisfy the terms of the agreement in order for title to eventually be
conveyed to the individual homebuyers.

Contact: Dene Sommer
Interior Regional Housing Authority
828 27" Avenue
Fairbanks, AK
Phone: 452-8315

7.3.11 Eller Subdivision

US Survey No. 397 is located immediately north of the townsite and is owned, except as noted
herein, by J. Clifion and Paula Eller. The Eller Subdivision (Plat no. 81-3), the First Addition
(Plat no. 81-4) and the Second Addition (Plat no. 83-2) created 25 lots of 20,000 square feet or
larger. The streets, which form a natural extension of the townsite streets, are dedicated for
public use. Almost all of the lots have been conveyed to third parties. Under the terms of the land
exchange described above, Tozitna, Ltd. received title to Lots 1-14 from the Interior Region
Housing Authority. Lots 1 and 12 have since been conveyed to third parties. Recently, a bulk
fuel project was built on the Eller’s homestead, in exchange for easements from the Eller’s to put
pipes in their property, the water and sewer project paid to survey an extension of Fourth Avenue
through the Eller’s property.

7.3.12 Tanana Power Company

The existing power and telephone lines enjoy easements throughout much of Tanana. It will be
necessary to work with the power and telephone companies if distribution lines are routed along
the same corridor.
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7.4 Distribution Lines
7.4.1 Townsite Streels

The streets in the Tanana townsite have their origin in the survey of the townsite in 1957. Lots,
blocks and roads were all designed around existing improvements and established uses. When
the townsite survey plat was officially filed, it had the legal effect of dedicating the streets for
use as roads and utilities. No further action is needed to establish site control for the distribution
lines within the townsite as long as the lines are located within the dedicated streets.

East Street has not been developed and a house now encroaches into the street.

7.5 Service Lines

A service line is a water and sewer hook-up from the main distribution line to a dwelling. By its
nature, a service line crosses private property. The property owner, therefore, must give
permission for the installation of the service line. The agreement obligates each party to perform
maintenance on the system.

7.6 Right of Way and Land Acquisition

Acquiring land and interests in land for projects will be based on the final design of the project.
Conversely, the final design may be significantly influenced by the existing land ownership
patterns in Tanana. Too'gha, as a public utility, possesses the authority to acquire (and dispose
of) real property and interests in real property necessary for the construction, operation and
maintenance of water and sewer projects. For major capital improvement projects, it is best, if
possible, to acquire fee simple title for water and sewer facilities and perpetual easements for the
main water and sewer lines. At a minimum, Too'gha should acquire a leasehold interest in the
land that gives it the exclusive right to use the property for the expected life of the project.

7.6.1 Water Treatment Plant

The new Too’gha water treatment plant and Laundromat is on land formerly owned by Tozitna
and now owned by Too’gha.

7.6.2 Sewage Lagoon

The existing sewage lagoon is located on the same parcel as the water treatment plant and is
owned by the City of Tanana. Too'gha should acquire either fee simple title or a lease to the
property from the city.

If a new sewage lagoon is constructed in a different location, site control will have to be acquired
from the appropriate landowner. The current preferred alternative discussed in 13.1.2 proposes a
new sewage lagoon be constructed on land owned by Clifton J. Eller Sr. and Paula E. Eller. The
new sewage lagoon would require approximately 7 acres of land. An access road will need to be
constructed to the new lagoon. The road can follow the approximate alignment of an existing
trail extending north on the west side of the current sewage lagoon. The property for the access
road also belongs to Clifton and Paula Eller.
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In addition, this alternative will discharge effluent from the lagoon for additional treatment
through wetlands. A seasonal force main discharge pipe will bring effluent from the new lagoon
to land owned by the DOT/FAA. Property rights on the DOT/FAA property benefiting Too’gha
will need to be acquired for the purpose of seasonal discharge to this area. Property rights may
be obtained with a use easement or a long-term lease or permit agreement with the DOT/FAA.
The area allotted for effluent discharge should be determined during the drainage study (to be
performed prior to the lagoon design). Also, effluent discharge should not interfere with the
primary use of the property for airport operations.

7.6.3 Distribution Lines

The streets within the Tanana downtown are dedicated for public use and may be used to place
water and sewer main lines. No additional easement acquisition is required if the distribution
lines are within the dedicated public use road easements.

Piping infrastructure required for the Downtown extension (described in section 13.1.1) can be
installed within dedicated streets and should not require additional action for site control. East
Street has a dedicated road right-of-way but has not been developed at this time; a portion of
piping infrastructure will need to be constructed along East Street.

Piping for the extension along First Street to Circle Subdivision is also proposed in an area with
a dedicated street and should not require additional action for site control. However, under the
proposed alternative (13.1.3) the piping extension would bring water and sewer service to houses
along a spur before and along Albert’s Alley. This area does not have a dedicated street, so site
control will be needed with the individual owners in this area. These claims are within Lots 2
and 4-9 of US Survey No. 4104, Lot 11 of US Survey No. 5958, a portion of Section 16 of T4N,
R22W, FM.

7.6.4 Corrective Actions

It may be necessary for an owner to take corrective action where probate is not complete, where
conflicts exist or where the title is clouded. The remedy may be for the individual to simply
obtain an appropriate quitclaim deed(s) so that clear title is vested in the rightful owner. The
parties should obtain a legal review of the transaction to protect their respective interests.

In cases where title to a lot is very clouded, it may be necessary for the individual to file an
action to quiet title to the lot. This judicial process requires the services of a lawyer. The
decision to pursue this course of action should be made by the individual.
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8.0 NEED FOR PROJECT

With this study, Too’gha, the “place of good water,” is continuing its mission to provide clean,
convenient drinking water and sanitary disposal of wastewater for its residents. This feasibility
study will address alternatives to provide water and sewer service to the remaining residences
currently without service, and will allow the community to improve sanitation facilities in a
systematic manner that promotes awareness of potential increases in operations and maintenance
costs.

8.1 Health and Safety Concerns

Water usage rates are important in maintaining the health of a community. As water
consumption rates rise, there is a corresponding rise in the overall health of residents. This is
due to improved sanitation practices (hand washing, bathing, cleaning, etc.) that are more easily
and more conveniently carried out when larger quantities of potable water are available. ADEC
recommends that a minimum design rate of 20 gpcd be maintained to promote adequate
sanitation. This minimum rate is most likely not achieved by self-haul service. Based on survey
results conducted for this document, there are over 50 homes that use seli-haul as the primary
source of water for the home.

Currently residents in the downtown area east of Eamole Street, the Circle Subdivision, and the
outlying areas along White Alice, Site, and Mission Roads dispose of wastes in outhouses
located on their property. Gray water is routinely discharged onto the ground. Community
members have expressed concern about possible contamination from wastes seeping out of the
outhouses, onto the surface around the outhouses, and potentially into the groundwater.
Constructing new outhouses or installing community honey bucket waste-disposal bunkers will
not alleviate this concern.

8.2 Environmental Concerns

The community would like to eliminate the practice of disposing of treated waste from the
sewage lagoon directly into the river. Instead they would like to evaluate the feasibility of using
a piece of land near the lagoon for wetlands treatment.

8.3 System Growth Capacity

Future community development will most likely take place in areas that are not part of the
current water and sewer system. Expansion of water and sewer service to these areas would
allow the community to continue to grow.

The sewage lagoon is undersized for the 20-year planning horizon in this study. The current
lagoon sizing will only accommodate approximately 350 people, rather than the projected
population of 406 people.
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Conceptnal Layout

The new east loop extension will extend to Koyukuk Street and along First, Second and Third
Avenues where water lines do not currently exist. An approximate layout of these water lines in
relationship to the other infrastructure of the community is shown in Figure 10.1.

The east water loop will be extended approximately 6,085 lineal feet, circulating heated water
from the Too’gha WTP to the homes and back to the WTP. The new lines will tie into the
existing loop along Third Avenue. Water mains will be constructed using 4-inch HDPE pipe,
jacketed with a pre-insulated protective coating. Water pipes will be buried at a minimum depth
of 3 feet.

Adding length to the existing pipe system will increase the amount of head the WTP pump will
have to overcome to properly circulate water through the east loop extension. Additional head
loss will have to be calculated, when the pipe extension is designed, to determine whether the
WTP pumps will need to be upgraded to overcome this loss. If the existing pumps cannot supply
the additional pressure and flow, either larger pumps will be needed at the WTP or an
intermediate booster station will need to be installed to circulate water through the longer loop.
For cost estimating purposes a booster station was assumed for this alternative. If a booster
station is installed, heat will be added to the pipes at this point.

Hydrants will be required every 300 feet (in populated areas) along the water lines to provide fire
protection for the newly served area. Hydrants can also be used as fill stations for a community
pumper truck.

Pitorifices will be used to divert water from the mains into the homes. To work, pitorifices
require a circulation velocity of at least 1 foot per second. If a service line is longer than 75 feet,
a home will require an individual circulation pump.

Gravity sewer lines will be installed following roughly the same layout as the water lines (see
Figure 10.2). The topography of the road will determine the exact number of houses that can be
served along First Avenue. If this alternative is selected, the topography will be determined as
part of the design. Based on the current configuration, approximately 3,275 lineal feet of sewer
pipe will be installed to serve the 23 remaining homes in the downtown area.

Since gravity sewer collection systems only flow down gradient, the east extension can only be
installed where these gradients can be achieved. All sewage from the new service area will flow
to a lift station on Second Avenue, which will pump the wastewater across a small creek to the
recently installed lift station at the corner of Second Avenue and Eamole Street. This will
require approximately 405 lineal feet of force main. :

Manholes will be installed wherever there are significant changes in grade or direction, and at
intersections. Distances between manholes should not exceed 300 feet. Based on the conceptual
design, 13 manholes will be required.

Both water and sewer pipes will be installed in the existing road right-of-way. Pipes will be
buried and insulated to prevent freezing. The construction techniques for installation will be
similar to those currently being used in Tanana. Most likely, the construction crews will need to
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use trench boxes due to the narrow streets and deep trenches (up to 15 feet) required for sewer
installation.

Cost Estimates .
Cost estlmates were calculated usmg the plamung, assumptmns outlmed in’ Section 6.4, and

To ensure that the cost est1mates -ATe . conservatwe the water . ystem estimate assumes
construction: af a booster station. Should ‘the. final design determine one is not needed because
the ‘purmips in the treatment plant can be enlarged sufficiently to- ‘accommodate the increased
system length, the booster station. will be eliminated. Also, this altemative includes costs for
mobilization and demobilization of equipment for the construction, freight, and permitting and
for an archaeological (State Historic Preservation Office, or SHPO) gvaluation. These costs are
assumed {o be shared by all of the alternatives but have been placed a single time in Alternative 1
to eliminate duplication.

Table 10-2: Piped Water Construction Cost Estimate in Downtown Area

Y Linit

: Jnsulated Circulating Waterling (4" % 085 CLE $275 $1,673,375
Beuster;Statmn o 1| BA | $250,000 | $250,000
Biiried sérvice hnes o 1,725 - LF 5175 $301.875
Houschold Water Plumbing e |- EA ¢ $15000 | $345,000
Individual water circulation pump (pltorlﬁoe c@nnectxon iiot used) - FA $500 $2,500
Mohilizdtion and Demobilization’ - 17 % 18- $50,000 -$50,000
Frmght 1 L5 $25.000 $25,000
Permitting and SHPO Evaluation and Clearence’ 1 LS $17,500 $17,500
Subfotal $2,665,250

Table 10-3: Piped Sewer Construction Cost Estimate in Downtown Area

8" Insulated Gravity Sewer line (8" x 15" 3.075; | oL §275 | 8900625
4" Tusukited Force Main (4" x 12) « = "~ ~ N a5 §275 $111,375
Qa_.;t_‘;ed service lires 1,725 $1735 301 875 _
Deep prepackage lift station (8' o 14‘ mn d_f_:p_th)_ __________ 1 $250,000 $250,000
Manholes _ o s i3 included in pipe cost
Cre¢k Crossing 1 550,600 $50,000
In-Home: Plumbing Improvements 23 $15,000 £345,000
Mobhilization and Demobilization' 1 LS $50.000 $50.000
Freight] 1 LS $25,000 $25.000
Permitting and SHPQ Evaluation and Clearence’ i LS $17,500 517,500
Subtotal $2,051,375

! Assuriies costs will apply for all water and sewer improvement dlternatives consirigted -
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Table 10-4: Summary of Piped Water and Sewer Construction Cost Estimate in Downtown Area

1 Water & Sewer

Dawntcwn Piped Water _ | $2,665.250
_ R - :92,0::-1 375

Desigh Costs (2% © . .1 - = 012 $565.,995
Construction Management (10%) | 00| $471663
Administration and clerical (3%) _ 0.03 | $141.499
_ Contingency (25%) _© . 1 D251%1,175,156
Total Project Costs: : $7.074,938

Table 10-5: Piped Water and Sewer Annual Operation and Maintenance
Cost Estimate in Downtown Area

- Qunantily

- Full time operator + 22% burden’ 120 o Hour L $2,655
P ":ZPartume operator*EZ% burden’ po 120 ur | _ $1,903
_Well Purp Power (annualY 1,220 3039 $476
'Pressﬁre'Pump Costs (annual}® - o 1,160 $039 $452
_Booster station heating and 1&3}5}_113 e 177 _ - 32 $371
:Powerforheatl:raceonforcemau_;_______g_________:__ 14,783 RWh . $0.39 $5,765 -
Miseéllaneous supplies for WTP . E 1 LS . : $1,000 $1,000
Pipeline heating - annual (diesel) (new loop ouly) 2.210 (Gal 5210 4,640
Pipeline circulating costs (annual} (mew loop only) 12,645 kWh $0.39 $4,932
Subtotal $12,175

! It is assimed that there will be an additional 3 days af work for the aperators to decownt for additional time needed
ut-the WITP-and for operation of the new bodster siation and Iiff station

"Well pump power costs are for the additional water flow from increased demand
-Pressu pump costs.are only s‘hr)se assocmted w:rh I!:e uer- fogp ﬁjresmrr‘mg . to 73 psz)

1;0 develop remalmng lots in the ared, Because this part of dowmown is s0 ) close to the emstmg
plped system other options, such as community haul, have not been considered. :

The extension can be easily integrated into the existing piped system.. The water for this
alternative will come from the Too’gha WTP, which already prevides high quality water to the
customers, and meets standards set by the EPA and DEC.

This system will require additional pumping, which will increase the operating costs at the WTP.
In addition, because piped water users use more water than people who haul water from a
watering point, the plant will have to. pump and treat additional .water.
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10.1.2 Alternative 2: Maintain Current Location of Community Sewage Lagoon

The community sewage lagoon is located in the downtown area beside the old water treatment
plant. Since the lagoon is located neéar the fown center and’ near: remdentlai properties, odor,

aestheties, and future development potent;al are a COncern.

Design Criteria - Existing Community 5_Sewa-;€ze Lagoon

Table 10-6 Design Criteria for Existing SewageLagonn

_Design Criteria

Average sewage flow 14,000 gpd
Stotage time 8 months

Number of discharges 2 per year
Numberiof celis 2

Conceptual Lay;ou

10:@31_1@1.'1:.__ Thc_ :1ag00n is capablf; of se;_;ymg_a populatlon of up 10.3_5_0 :peo_p_le. Tanana’s current:
population.is 290 people, but population projections show the community may grow to over 406
people-in the 20-year planning peried. The current lagoon will decommodate the community for
approximately ten years. After that, an-additional cell will be required. . -

Cost Esfimates

Table 10-7: Constructicn Cost Estimate to Add a Cell to the Exlstmg Sewage Lagoeon

Quantity - Unit

Site Development 1 LS 510,000 $10.000
Berm Construction {in-place) 616 CY $9 $5,544
Misc. Pipe Discharge Appurtenzmces 50 LE 5275 513,750
_Equiipmient Rental L 1 L8 816,000 | $10,000
Fuel . a LS | 2813 | §2813
. 5ee

_Land Acquisition N 2 Hcie | . miote" see note'
N Z-Suhtutal f - o $42,107
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Table 10-8: Capital Costs Estimate to Add a Cell to the Existing Sewage Lagoon

‘Fotal Sewage Lagoon Capital Costs

Design Cestsg(l.:l-/q

Construction ng_}_agement (10%) 01 $4.211
Administration and clerical (3%4) 0.03 | .. $1,263°
Contingency (25%) 825 | $10:327
Total Proje - e %3 160

Table 10-9: Operations and Maintenance Costs to Maintain the
Sewage Lagoon in ifs Current Location

Uinit Unit Price.  Quantity

Full Time Operator + 22% burden Hour P18 16 3351
Part time operator +22% burden Hour $13 8 $127
. Miseellaneous Costs’ _ LS §500 l 5500
..___:S“l.lbt{){ﬂ[ : e p o LRI G 978

1 Mlscellaneous costs include vehl _

costs, fuel, tools, safety equiprient, cic.

Advantages and Disadvantages - : e
This alternative is advantageous beeause it uses the existing facﬂity for over half the planmng
period, so there are no immediate-construction costs.

However, 1f the community continues to grow at the projected pace, this aliernative will not
provide adequate storage capacity throughout the design life of this study. Once extra capacity is
needed, Too’gha will have to acquire additional land to construct another lagoon cell. Alse,
because: of where the lagoon is located, it will be difficult to alleviate the problems associated
with aesthetics and odor. Another problem with the current location is-its distance from the
airport runway. It is located directly in the airport’s flight path.. Once the planned improvements
at the airport have been constructed, extendlng the airport further east, the lagoon will be even
closerto the runway.

10 1;3 : -Al'témative 3: Relocate Community Sewage Lagoon
This aJtematwe was developed to- address thc concemns of the- commumty regardmg the existing
lagoon including: -

& Its proximity to the town center

e Qdor and aesthetics

o The impediments its location creates for future community development and growth

e Its discharge to the Yukon River

This alternative will evaluate relocating the lagoon, constructing a force main io convey
wastewater from the town to the new lagoon, and providing for wetlands treatment before
eveninal discharpe to the river.
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Design Criteria

Table 10-1(: Design Criteria for Community Sewage Lagoon

-_Influent BODs o g/l
; ‘Max: BOD; loading 5:29 Ib!{acre—day)
_ fDes:gn population | 406 people
E = ater pro duction T4 2pc I —
j |31
Jex allowance |2 feet
Shrdee accumulation allowance 2 feet
Working depth b feet
_ Treatment Requirements - e e
BOD: > 45 mg/L (arithmetic mean for 30 consecutive days)
< 65% BODs removal
Suspénded Solids > 65 mg/L. {(arithmetic mean for 30 consecutive days)
pH range 6.0-9.0

 concept for treatmg sewage iageon effluent is to . pr__ ;
dlschargmg it to wetlands. Wetlands treatment can reduce bieghemical axygen demand (BOD),
suspended solids, and nutrients, and does not require additional energy or chemical inputs, If
land is avallable Wetlands treatment can offer alow operatmns and malntenanee cost altematwe

Concentual La‘vout :
13de additional tredtment by

beneﬁts to w11d11fe Wetlands treatment is in use in two nearby communltles Noorvik and
Nulato,

Discharging to wetlands will require a wastewater disposal permit from DEC. The DEC permit
has three major stipulations: the treatment must meet minimum effluent requirements, discharge
must occur only in summer, and access to the discharge area must be controlled. DEC prefers
that efﬂuent discharged to wetla.nds reeeiVe at least qecondary treatment Based on the state s

The pr0posed loeatlon of the new sewage lagoon is north of the alrport runway (shown on Figure
10.3). The actual location will depend on the aceeptance of the alternative by the Department of
Transportation (DOT), because DOT owns the airport sife, and the Federal Aviation
Administration {(FAA) regulates the distance between airports and potential bird attractants, like
sewage lagoons. An access road to the new facility, and a force main from a collection point in
town, will have to be constructed. The collection point could be the existing lagoon. From here
a new lift station would pump the combined sewage from the entire community through a force
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To prevent {reezing, a heat trace system should be installed with the force main. The amount of
power needed to run the heat trace system will depend on soil conditions and the type of
msulatlon selected durlng d381g11 To evaluate the power needs for lh.lS alternative, a range of 6

8] 'z_lway from town and into- wetlands for addltlonal treatniénf “The efﬂuent would eventually
ﬂow :mto the Yukon River, dOWnstream of town. Dramage of the efﬂuent 15 dependant on DOT
'the dramage pattem resulting from tﬁé planncd airport unprovements OnCe a location is Selected
and approved by DOT and FAA, it will be necessary to complete a drainage study. FAA may
also require an analysis of the risk of future bird/airplane interactions if the lagoon is moved.

Assuming discharge from June 15 to October 15, the new lagoon will need to provide storage for
9 months. Discharge could be continual over the summer months, or at specific time intervals,
as determined by the drainage study. For the 20-year design period, a 2.3-acre lagoon will be
required. The lagoon will be constructed by building an earth berm around the storage area.
Dependinig on natural ‘seil conditions, the lagoon will most likely require a geosynthetic
E11'11_plerrneable hner o prevent percolahon mto the soil. After bemg stored for 9 months ‘the

“Table 10-11: New Community Sewage Lagoon Construction Cost Estimate

L . Linit Unit Price Total
Drainage Study $55,000 $55,000

Site Development 1 LS $17.000 $17.000
Berm Construction (in-place) 16,830 CY $9 $151,470
Aceess Road Construction 1,143 LF 5275 $314,325
Force inain pipe from old lagoen to'new 5490 LF $275 51,509,750
. _Lift station - 1 CEA | $250,000 | $250,000
ds'T o 1 s ] 50000 $50,000
100 §275 $27.,500
1 {1 816,000 516,000
1 © $10:.000 $10,000
1 L 55000 $5,000 .
_ 1 TS ] 820,000 $20, 00@. -
L_a_n_d._Acqulsmon 5 Acre se8 fiote | see note |
Subtotal $2,426,045

"Land acquisition will be required, land cost should be determined during final design.
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Table 12 Capital Cost Estimate for NeW sewage Lagoon

Total gewage Lagoon —Capital Costs

New community Sewage Lagoon 2426045
Total Construction Costs
Design Costs 291125
Construction 10 01 242605
Administration and cClerical
Contingency 25 025 606511

Total project Cgsts

Table Operations Maintenance Costs for Relocated Community Sewage Lagoon
Quantity based
tOQit Total based on on6hr
Unit based ©n24 pased on 24 hr heat heat
Unit Pnee hr heat tape hr heat trace tape trace
Hour 18 120 263 120
Partime  operator Hour 13 120 120 81903
Pumping for force main kKWh 1514 1514
Power ror heat Q1S kwh 039 347 70335 45087 584
Miscellaneous LS 500 500 500
Subtotal 74888 24136
Heat trace use could |5nge from dayh to day to be used for months per year Annual OM costs  wvill
vary depending on heat trace uUse requirements
Miscellaneous costs include vehicle costs tools safety equipment etc
and
This  alternative will  provide the community with adequate sewage treatment capacity at least

during the 20year design period and will allow the community to expand to the north Treated
effluent win flow from the |ggoon into wetlands for additional treatment before draining into the
Yukon River The discharge Will flow away from town toward presently uUnused land ,aper  to
the airport runway Discharging to wetlands will address current community concerns about

effluent flowing directly into the river with NO additional treatment

Moving the lagoon away from town will also address Odor and aesthetic concerns While the
proposed location will be closer to the gjpore than the recommended FAA separation distance
le new location will not be in the direct flight path Of the runway which may improve safety
Bird activity is Nnot currently problem in the grea and the modifications to the lagoon for

wetlands discharge are not anticipated to encourage additional bird activity

IT this alternative is gelected the community will need to seek construction |ngh ror new
lagoon and access road This alternative will increase annual gperations ©COSts because Of the
need to pump wastewater to the npew lagoon and the additional time spent by operators

maintaining the new 1ifrt station and draining the lagoon
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10.2 Area 2: Circle Subdivision

The Circle Subdivision is located approximately 3,500 feet east of Koyukuk Street. This study
area _a_lsp_ en_c_ompasses the hom_e:s _0__:1 F_ir_st Avenue between t_he_ d_oymtown area and_ t_he

for the aIea

Water Serwce A[tematwes
- Alternative 4: Water haul system f_rom Too’gha's WTP
e Alternative 5: Piped water from Too’gha’s WTP
e  Altemnative 6: Piped water from a satellite WTP

Sewer Collection Alternatives
¢ Alternative 7: Subdivision piped collection with haul system disposal
o - Alternative 8: Subdivision piped collection with a package treatment plant
o Alternative 9: Piped sewer connected to Too’gha’s system

10.2.1 Deszgn Criteria

The. water and sewer pipes w111 be demgn:dfdccordmg to the s same crﬂ: 4 as those currently in
operation in'the downtown area. The water consumption will be '-shghtly less if a haul alternative
is;selected, Table 10-15 summanzes the design criteria used. ._’fo]:E the for the Circle Subdivision

altematwes

Table 10-15: Design Criteria for Circle Subdivision Alternatives

Parameler
Water consumption (haul} 25 gallons/{capita-day)
Water consumption {piped) 40 eallons/{capita-day)
Minimum pipe flow velocity 1 fi'sec (if using_a pitorifice for service to home)
Pitorifice installed on service connections less than 75 feet in length
_Minimuin pipe diameter - dipches

1 3-feet
HDPE

' Mlmmum de:pth of cover

‘Wastewater production (pined) | 40:gallons/(capita-day)

Minimum pipe diameter - -] B inches '

Minimum sewer main line prade 0.008

Minimum depth of cover 3 feet

Pipe material HDPE

Pre-insulated protective coating 16-page aluminum jacket for all sewer pipe

Manhole and lift station wet-wells material | pre-cast concrete
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10.2.2 Alternative 4: Water Haul System from Too’gha WTP

This alternative is a haul system providing water to the Circle Subdivision and to homes along
First Avernue. - Water for the haul system will come from Too’gha’s WTP, and Too’gha will be
responsible. for the operation and.: mamtenance of the haul equ1pment A schematic of the water
haul system 15 'shown on Flgure 10 4 S

Cornice _{’fual Layout

The :major- componenis of a truck hal system include a trick garage, truck fill station, water

truck and md1v1dual storage tanks and plumblng at each home :The dellvery tmck w111 obtaln

that a school bus can get through a 1a.rge~scaie truck haul system would be feasible. A Clly
ordinance does allow a certain amount of snow to remain on the roads before plow service is
initiated

The delivery vehicle will be housed in a heated garage adjacent to the WIP. If a sewer haul
system is also selected, that vehicle will also be stored in the garage, but will need to be
partitioned-from the water haul truck to prevent possible cross-contamination.

The delivery vehicle will contairi a.2,000-gallon water storage tank and be used to fill individyal
storage tanks at the homes. Water can be distributed on a schedul basis or upon request by the
customer It wﬂl be Too gha’s responsm 1ty'to determine the bestsschedulc for delivering Water

Water service will be provided by mstallmg 500-gallon individial water: storage tanks in each
home. Amnother possibility may be to ‘install outdoor buried storage ‘tanks, if space is not
available in the home. This can be further investigated if a ‘haul system is the sclected
alternative, Tanks will be equipped with an exterior fill port, so that Too’gha operators can
deliver water, without having to enter the house. Each house will also be provided with a water
pump and pressure tank to provide running water to fixtures in the home. Water will be provided
for a flush toilet, kitchen and bathroom sinks, shower/bathtub, and hot water heater.

Cost Estimates

Tabie 10-16 Construction Cost Estim 'te\d for a Water Haul System for Circle Subdivision

.~ “Residential Water S’torage ank: (SQ(} R . R
_gallon) | s EA_ |36 550 | $163750
In-Honie Plumbing Improvements ' 25 17 N $ ,000 $375.000
~ Water Haul Truck 1 EA | $125,000 | 8125000
25"x 30" Haul Truck Garage 750 3.F. $500 $375,000
Subtatal 51,038,750
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Table 10-17: Summary of Total Capital Costs for the Water Haul System for Cirele Subdivision

Construction M anagement{]()%) a1}
Adiministation and cler'lca (3%) 0.03
Contingency (25%) 0.25 | %7

Total Project Cosis: $1;558,125

Table 10-18: Annual O&M Costs for the Water Haul System for Cirele Subdivision

ianfity Uinit

Labor - haul + 22% burden 456 Hour $10,019
Fuel 114 Gallons $240
" ‘Haul Vehicle Service - 12 Maofith _$1,200
::fH_m_leqmpment Repairs L 1 Year ~.$5,000
_ Water Haul Truck Deprecmtmn - Year - $8,333
_Garage Lighting | 6221 kWh 52,426
Ny ésa;age Heating (Jo'xzs'x 15') 11,250 C.F. $2,044
“Subtotal . _ - $29,262

Advantages and Disadvantages

A Too’ gha-operated haul system will provide the Circle Subdivision and First Avenue residents
with a higher level of service than the current self-haul. Becaunse water for the haul system will
come from Too’gha’s WTP, the source water will not be affected by local soil conditions.
Examples of similar haul systems can be found in Fairbanks, Bethel, and Homer. Haul systems
provide limited fire control capability because the haul truck can be used as a pumper truck for
ﬁre. fighting.

that haul systems are labor 111tens1ve and have hlgh arrnual operatmn and malntenance costs. The
hanl truck will need frequent miaiiitenance, :éspecially during bitter cold winter days. The triuck
should be stored in a heated facility.

Under this alternative, the homeowners will be responsible for upkeep of the individual storage
tanks and will have to provide access to their property. This alternative will also increase wear
on the road system because of the haul irips required for service.

10.2.3 Alternative 5: Circle Piped Water System from Existing WTP

This alternative will install a piped water system to the Circle Subdivision and the homes along
First Avenue. Water will be supplied from Too’gha’s WTP, and Too’gha will be responsible for
operation-and maintenance of the piping infrastructure. A schematic of the piped water system is
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shown on Figure 10.5. Unless a separate, dedicated loop for the subdivision is constructed from
the WTP, this alternative requires that Alternative 1 be constructed.

Conceptual Layout
The new p1p1ng wﬂl be connected to Alternatwe 1 p1p1ng The water wzll be hedted and

.depth of 3 feet This alternati
water ‘service main. Hydrants will: be installed to provide water fill points for the community
pumper frack fo fight fires. Three similar options exisi to prevzde a circulating system for the
subdivision. :

In the first option, pumps at the Too’gha WTP could potentially provide water if they were
resized for the additional distance belween the current system and the subdivision. Pitorifices
would divert water from the mains into the homes. To work, pitorifices require a circulation
velocity of at least 1 foot per second. If the service line is longer than 75 feet, the home would
require an individual circulation pump.

......

-of 6 1nch p1pe from the WTP to the CII‘LIE Ind1v1dual cuculatwn pumps w111 prov1de service to
the homes because most likely the velocity requirement for pitorifices will not be met with the
larger pipe size.

The third -option is to install a slow circulating water loop te the Circle Subdivision, with a
booster pump on First Avenue. A slow circulating water loop would circulate the waler with less
velocity, thereby reducing pumping costs. However, because the velocity will be low, the use of
pitorifices at homes will not be feasible. Instead, small individual cireulating pumps at each
residence will be required to prevent fieezing in the water service lines. The advantage of this
syslem 1s ‘that a booster pump .can beﬂ..- zed only for the C]Icle Subd1v1510n dlstrlbutlcm loc)p,

:_G:o.s_t- -Esttrnates o |
To ensure that cost estimates are conservative, a booster station is included in ‘the estimate.
Should the final design determitie otie'is ot needed the booster station will be eliminated.

10-14
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Table 10-19: Construction Cost Estimate for a Piped Water System from the Too’gha WTP

: , 527 $1.724.250
-;;-'Btmed Serv;ca Lines 1,050 i §175 %183.750
_Booster Pump Station o 1 EA | $250,000 | $250,000 .

_Houseliold Water Plumbing : 25 EA | $15000 | $375,000
Individual Water Ciraniation Pump 25 | EA | 8500 £12,500

 Subtotal S L L $2,545,500

! ‘Assumes velocity in pipe will require-use of individua] circulation.pumps.
Costs do not include Afternative I construction costs.

Table 10-20: Total Capital Cost Estimate for a Piped Water System from the Too’gha WTP

ater Capital Cos . e :
Ciicle Piped Water $2 545,500
TotalConstructionCosts =~~~ . = 20 | 5545500
Desien Costs (12%) . . |02 3305460
_Construction Management (10%) B 0.1 | - $254,550
__Administration and Clerigal (3%) __ | 903| 376365
Confingency (25%) 0.25 $536,375
’I‘otal?ro;ectﬂosts o L $3.818,250

fem _ Quantily ;
Full time operator +22% burden BO Hour $18 $1,757
Part time operator + 22% burden' 80 Hour $13 51,269
Well pump power (annualy’ 1,822 kWh $0.39 $710
Pressure pump costs (annual)’ 1,261 kWh 50.39 $492
Boosterstation building heat 177 GAL §52.10 $371
_Miscellancous supplies for WIP : 1 LS 4 51,000 $1,000
~Pipeline 'eatmg anniual {diesel) (new'lob'p anly) 2,277 GAL | '$2.10 $4.781
~_Pipeline circulating costs (anmual) (hew loop only) 12,650 | kWh | $0.39 $4,934
_ Subtotdl . . ] $15,313

3P¢ "ESSire: pﬂmp costs are only those asmczaied w:ﬁ: fhe e lnap [pressuriz mg 0 10.75.psi).

Advantages and Disadvantages

A piped water system is advantageous because it will provide a high level of convenient and
reliable service. This alternative will integrate the extension into the existing piped system
downtown. The water for this alternative will come from Too’gha’s WTP, which provides high
guality water, ancl meets standards set by the EPA and DEC. Based on preliminary ealculations,

the-addmenal :households served.
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Because of the distance between the subdivision and the town area, the installation costs for a
piped system to the Circle Subdivision are high. Another disadvantage is that it will require
additional pumping, over an extended length, which will increase the operating costs at the WTP.
If the pumps must be resized, or new pumps for a dedicated loop added, it may be difficult to
find space at the WTP for the' new et i’p_ment A new loop ‘waotild also put additional pipes into
the alrcady: crowded road ROW, If a. booster station were added it ‘would increase the
complexity of system operation. . :

10.2.4 Alternative 6: Piped Water from New Satellite WTP . -
This alternative will install a piped water system for the homés in the subdivision and along First
Avenue, with water supplied from a new WTP, Under this alternative, Too’gha will be

responsible for the operation and maintenance of the piping infrastructure and a new package
treatment plant. A schematic of the water system is shown on Figure 10.6.

Congeptual Layout

Under this alternative, water service will be provided from a package water treatment plant. This
alternative requires development of a:new water source. It may be possible to refurbish the well
préviously drilled in the subdivision. However, further investigation will be needed if this
alternative is selected.

lo_c_at_ed:near_ the new water treatment plan.t ‘Once a new source 1s.deve]o__ped the water treatment
system can be selected and sized. Based ot typical water quality results from the area, the water
will mast likely require treatment for iron, manganese, color, and turbidity. The water might
also need treatment for odor and total dissalved solids.

A water storage tank should be constructed to provide capacity to meet peak demands throughout
the day, reduce the need for the well to pump all the time, and provide sufficient chlorine contact
time, if the water must be disinfected. If, as is the case with the Too’gha well, the water source
is located close to the river the water may be considered GWUDISW and will require

houses in the Crrcle and on Flrst Avenue

The new satelhte water treatment’ plant will provide water for'a piped system serving the homes
in the subdivision and along First Avenue, To prevent freezing, the water system will consist of
instlated, buried, circulating mains. Service ‘to the homes will be provided with pitorifices or

individual circulation pumps.

The water main will be constructed of 4-inch HDPE pipe with a protective 150-mil thick HDPE
jacket. Pipes will be buried at a minimum depth of 3 feet. Based on the preliminary layout
shown on Figure 10.6, approximately 6,270 lineal feet of water main will be required. This
length-of pipe assumes the new WTP will be built in the location shown.

10-16
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Cost Estimates

Table 10-22: Construction Cost Estimates for a Piped Water System from a New WTP

i LS ] $75,000 £75,000
150 LF - 1. 87715 $41,250

6,270 LF | $275 81,724,250

3uf; - L 1,875 LF | 8175 $328,125
Household water plumbmg . L 25 EA | $14,000 $375,800
Tidividual water ¢irculation pump’ 25 EA- b $s500 $12,500
Construct new satellite WTP (30'%20%) 400 SF $800 $320,000
Water storage tank (30,000 gallons) 30,000 GAL §2.25 $67,500
Subtotal $2,827,375

! Assumes velocity in pipe will require use of individual circulation purnps

Table 10-23: Estimate of Capital Costs for a Piped Water System from a New WTP

Circle Pi ‘ater with new W’ 82827375
Design Co : 0.1; 3
Construction Management (10%) 0.1 | $282.738
Administration and Clerical (3%) 0.03 |« $84,821
Contingency (25%) N 025 |1 $706,844

Total Project Costs: © o §4,241,063

Table 10-24; Estimated Annual O&M Costs for a Piped Water System from a New WTP

_Duantily . Tatal -

Fuil time operator + 22% burden' $18,271
Part time aperator + 22% burden’ 520 Hour $13 $8,247
_ Well pump pewer (annual) L e 612 kWh 1 8039 $239
_ Pregsure pump costs (annual) S 1,261 kWh | (5039 $497
_ _Heat building (diesel) : 6,000 Manth, | 8034 $2,040
- Lightmg and chemical pump e]ectneésl"(annuai} 5,947 kWh T $0.39 £2.319
_Chemical costs, miscellangous iteims”. _ 1 LS | 85000 $5,000
E__ji'*‘if;welme: ‘neatmﬂ annual (diesel) (new ]crop ot y) 2277 GAL | %210 4,781
" Pipsli 12,668 kwh | §039 §4,940
Subtotal e R $46,330

! Assmmes plant operationwitl requive 2 per-weeks for full time operatar and 520 hrs-annually for part time operator,
Miscellaneaiis costs include vehicle costs, fuel, felephone, tools, safeny equipniient, additianal chemicals, efe.

Adyantages and Disadvantages
This alternative provides residents with a piped water system, which will provide a high level of
convenient and reliable service Because this system would operate independentl}f of the
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of a bigger pump. The water for this alternative will come from a new WTP, which will provide
high quality water that meets EPA and DEC standards.

The installation costs for a piped system to this area will be expensive due to the required length
of pipe. Another disadvantage is thi w water source will be néeded. It may be difficult to
loeate ‘and’ drill a well with adequate uality and yield. ridtive will also requiire
the construchon uf a new water treatmen 111ty The constructlon costs for sucha facﬂlty w;.ll

hu'mU addztlona! staff

10.2.5 -A’Iternative 7: Subdivision Wastewater Collection with Too’gha Qperated Hanl
Collection System

This alternative will provide a haul system to collect wastewater from Circle Subdivision

residents. ~“Wastewater will be piped from homes to a centralized location, which will be

periodically pumped out by a Too’gha-operated haul truck, and taken for disposal at the

community sewage lagoon. Under this alternative, Too’gha will be responsible for the operation

and maintenance of the haul equipment, A schematic of the haul system is shown in Figure 10.7.

Conceptual Layout

Wastewater from the Circle Subdlwsmn homes w1ll flow 1ntqll'8 h: HDPE mains. Piping w?ll’

frem ADEC w1ll be reqmred to pla e ‘walter and sewer plpes i the same trench, but w111 be
similar to the waiver already obtained for the downtown system. Appre}{lrnately 1,200 feet of
piping will be needed to serve the homes in the subdivision. ‘Sewer pipe will be installed so that
the sewage drains via gravity to a centralized collection point, The minimum grade for sewer
pipe will be 0.008. Approximately 12 manholes will be required, installed at each junction or at
a'minimum spacing of 300 feet.

Based on'a house count of 14 homes and an estimated wastewater generation rate of 25 gped,a
16,000 gallon holding tank will be needed. Figure 10.7 shows a prehrnmary location for the
holdmg tanl( Too’gha will need to: acqulre property for the tank. :

e, If these hames carnot

Thm alternatlve w111 not pr0v1cle plpmg "5nf Eestmc:‘culr'e along F irst A"' :
i : ag_;e treatrneni plants an

tank w1ll bell DDO gallons (comparable to the size of a conventlonal septlc tank). Because a hauI
truck would already be required to pump and haul waste from the Circle Subdivision holding
tank, individual homes on First Avenue could also be served by a haul system.

This alternative will require Too’gha to purchase a 2,000-gallon sewage haul truck so that
operators can haul from individual homes, as well as from the community holding tank. The
truck ‘will need to be stored in a heated garage to prevent freezing in winter. The heated garage
could be connected to a water haul storage garage.
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Cost Estimaies

Table 10-25: Community Callection and Haul System Constriction
Cost Estimate for Circle Snbdivision and. First Avenne:

i

__Community Collection Tank i ! Bach . |850,000 | $50,000:: -
8" Insulated Gravity Sewer Line (8" x 1 My 1,206 | -LF | .$273 $330,000
+_Buried Service Lines : 1,050 | LF. - $175 $183,750

_::Manhofes _ 12 EA . .).. included in pipe cost .
In-Home Plsmbing Improvements (Cu’cle Subdmsmn) 14 EA $15,000 210,000
2,000 Gallon Sewage Pumper Truck 1 EA $125,000 $125,000
25" x-30" Haul Truck Garage 750 5. $500 $375,000
Individual Holding Tanks {1,000-gal) 11 EA $5,000 $55,000
In-home Plumbing Improvements w/ Individual Haul
{First Avenue) 11 EA $15,000 $165,000
Subtotal $1,493,750

Table 14-26: Cap:ta] --Cost Estxmate for the Cm_n_l_nu -"ty-Collectmn

x DemgnCost (1’7%)

$179.2
Construction Management (10%) . $148.375
Administration and ¢lerical (3%) 003 $44. 813
Contingency {25%) 0.25 $373,438
Total Project Costs: $2,246,625

Table 10-27: Estimated Annua} O&M Costsfor the C -mmumty Collection

Hour -

:::Q'Labpf-r'iéiaulﬁ-,’lil% Burden .. -~ - §i18 - | 510,019
. Fuel o 114 Gallons . |. - $2.10 $240
Haul Vehicle Service 12 Month | : $108 $1,200
Haul Equipment Repairs 1 Year $5,000 $3,000
Haul Truck Depreciation 1 Y ear 58,333 $8,333
Garage Lighting 5,702 k'Wh 50.35 $2.224
Garage Heating (25" x 30'x 159 11,250 C.F. $0.182 $2,044
Subtetal 29,060
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Advantages and Disadvantages

A haul system will provide a higher level of service than self-haul ‘or outhouses, but may not
provide the level of service residents desire. Also, residents’ concems with drainage and
groundwater contamination will be _red_uc_ed.

truck w1§1 need frequent mamtenance and require a heated garage'
Flrst A. enue homeowners would be responsrble fer upkeep of the1r mdlvldual storage tanks and

10.2.6 Alternative 8: Subdivision Wastewater Collection with Treatment from Subdivision
Package Treatment Plant

This alternative will provide a sewage collection system in which sewage from individual homes
in the Circle Subdivision flows to a centralized package sewage treatment plant, located at the
Circle.” Under this altemative, Too’gha will be responsible for the operation and maintenance of
the prpmg system and the packacre treatment piant The treated sewage w111 be drsmfected and
10; 8 Thls dltematlve will require: Ioe gha to acquire land for the treatrnent plant and prpmg
dssociated with final discharge. ‘Under this ‘alternative the homes along irst Avenue would nof
receive service, but would contmue 10-use-on-site systems : such- as outhouses or conventional
septic systems, L S

Conceptual Lavout
This alternative will be similar to that outlined in Alternative 7; however, instead of hauling

wastewater to the community sewage lagoon, wastewater from the Circle homes will be treated
on-site by a small package plant.

Wastewater from the Circle Subdivision will flow into 8-inch HDPE mains. Piping will be
insulated and protected with 16-gage aluminum jackets. All piping will be buried and, where
pos51ble placed in the same trenches as; _any water lines 1nsta11ed far the subd1v1s1on A walver

leately 1 ,200 feet of
__w111 be insialled 'so that

plp_ _wﬂl be 0 008 Approxrmately 2 manholes will be requ.lred 1nstalled at gach juﬂCthIl or: at
a minimum spacing of 300 feet, :

This aliernative includes installation of a small scale prepackaped sewage treatment plant. The
plant will be ‘a fully contained, super-insulated, multi-compartment unit, operating year round.
The plant can be installed above, partially below, or completely below ground. The unit will
include an aerobic treatment unit, where bacteria become attached, or fixed, to a growth medium;
an ultraviolet disinfection unit; and an automatic dosing siphon that will eliminate freeze up at
the dlscharge loeatlon Tlle plant w111 treat a]l residential wastewater 1ncludmg Taw sewage and
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Often, effluent from this type of unit is discharged to a drainfield. —However, since soil
conditions in the Circle Subdivision area are too wet to allow use-of ‘a drainfield, the treated
effliient should: be- discharged .. to wetlands or the Yukon :River. -Because this type of
system produces tertiary treatim is reasondble 1o assume 1 would grant a discharge
permit, Slmﬂar systems operating: around Alaska have obtained DEC: dlscharge permits.

'--to break down the waste fitream One disadvantage of
111 g off the bacteria. Careis necded to avoid destroying
‘hemiicals, and non-biodegradable detergents into ‘the
sewage systcm Homeowners wﬂl need to 'be told not to dump these items into the sewer system,
The system’s air blower also needs power. The maintenance program inclides cleaning the UV
bulb every 4 to 6 months, and réplacing the UV bulb every 1 to 2 years.

Cost Estimates

Table 10-28: Subdivision Cellection with Treatment from
Package Plant Construction Cost Estimate

: : o $245,000
. Discharge Plpe to the River or to Wetlands® 200 LE $55.000 .
" 8" Insulated Gravity Sewer Lme (8"x15") 1,200 LF $330.000
Builed Service Lines o 1,050 F | §175 183,750
" Manholes S i2 “EA- | inclided in pipe cost
In-Home Plumbing Improvements 14 EA $15,000 $210,000
Discharge Permit Acquisition 1 LS £20,000 $£20,000
Subtotal %1,043,750

Yncludes package cluster treatment system with data Togger package, 6 thermosyphons, and insulated lift station
“Wetlands discharge can be cvaluated but will increase pumping costs

Table 10-29: Esﬁmated_gﬂ‘{zl_ljital Costs for Subdivision Collection
with Treatment from Package Plant

T SVsten Gapial
Design Costs (1296) ). -
Construction Management (10%) 01| %1 [’}4 375
Administration and clerical (3%) 0.03 $31,313
Contingency (25%) 025 | $260,938
Total Project Costs: $1,565,625
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Table 10-30: Estimated Annual O&M Costs for Community Collection
with Package Treatment Plant

- Full-time operator +22% burden” | Howr | "$18 | 814,976
" Part-time operatoy $22% burden” 520 Hour | ' §13 56,760

. Power for air blower and UV unit | 41,328 | _kWh $0.39 | $16.118
. Miscellaneouscosts”™ . . i L‘Sg N $1,(0.09.' | $1,000

- _Subtotal - L . $3B.854

! Assumes that full time opérdtor: wﬂl Spend 2 days of every week, and part time
operator will spend 13 weeks per year

2 Miscellaneous costs include filters, chlarine tablets, dechlorination tablets, vehicle
costs, Tuel, tools, safety equipment, efc.

Advantaves and Disadvantages

This alternative will offer a high level of service to the residents of the subdivision. Wastewater
w1i1 be coHected and treated near: the: subdlwsmn, reducmg the. amount: of p,lpmg mﬁastmcture

operatlun in the community. Treated efﬂuent from the treatment plant w1ll need to be discharged
to the river or to wetlands, which will require a discharge permit.

10.2.7 Alternative 9: Piped Sewer connected to Too’gha system

This altemative will provide piped sewer service te Circle Subdivision and First Avenue
residents. The piped system will be connected to the existing sewer system in the downtown
area. Wastewater will be collected and treated in the community sewage lagoon. Under this
alteimative, Too’gha will be responmble for the ‘operation -and maintenance of the piping
infastructure. This alternative will require the construction of Altematlve 1. A schematic of the
piped sewer system is shown on Flgure 10. 9 N

Conce;g al Lavout

Wastewater from the subd1v151un w111 be dlseharged and tredted in the commumty sewage
lagoon. Wastewater will flow through 8-inch HDPE mains, insulated and protected with 16-
gage aluminum jackets. All piping will be buried and, where possible, placed in the same
treriches as water lines installed for the subdivision. An ADEC waiver will be required to place
water and sewer pipes in the same trench, but will be similar to the ADEC waiver previously
obtained for the installation of the downtown:system.
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Approximately 4,030 feet of piping will be needed to serve the homes on First Avenue and in the
subdivision. - Sewer pipe will be installed so that the sewage drains via gravity, where possible.
The minimum grade for sewer plpe will be 0.008. Approximately 19 manholes will be required,
istatled at Junctions orat a minimum spacmg of 300 feet. o

Subd1v1510n soiely by gravlty An esti-mated three lift s*tat;ons Wﬂl be needed The actual number
of lift statiotis depends on the iopography and will be determined as part of de51gn, after a survey
has been completed

Cost Estimates

Table 10-31: Piped Sewer System Construction Cost Estimate

uantify it
8" insulated gravity sewer line (8" x. 15"} 4,030 LF 5275 $1,108,250
Buried service lines 1,875 LF 2175 $328.125
‘Deep: pre»—p_a_c_kage Tift station {§' to 141 m depth) 3 EA . | 8250, 000 |+ $750,000
iM:mho]es C i R Y ¢ EA . | -.m.cluded.gm pipe cost
Tn-home phimbing improvemerits | os EA | §i5008 | $375.000
jSubtotnl o . §2,561,375

Circle Piped Sewer 52.561,375
Total Construction Costs__~ | .~ | 52,561,375
Design Costs {12%) 0.12 $307.365
Construction Management (10%) 0.1 $256,138
Administration dnd Clerical (3%) 0.03 $76,841

0.25 | 5640344
53,842,063
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Table 10-33: Total Annual O&M Cost Estimate for Piped Sewer System

____________________________________________________________________________ Total
ull time gperator + : 42,635
~ Part time operator -+ 120 Hour | 513 | 31903

"Lift Station Pumping - |._ 250 | kwh | 8039 | = %97
‘Subtotat o 84,636

- Tltis assumed that each new Tift station will require approximatély 40 hours per year split
‘between operdtors. '

Advantages and Disadvantages
Piped sewer offers the highest level of service to Circle Subdivision and First Avenue residents.

This alternative is also advantageous because it utilizes the existing sewage lagoon, requiring
maintenance of a single community sewage treatment system.

One disadvantage is the extensive amount of piping infrastructure needed to serve the
subdivision. - Because: of the distance, -approximately three lift stations will be required, which
will increase on-going maintenange and operation costs. This alternative also requires that the
piping extension in Alternative 1 be cotnpleted. :
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1028 Sunzﬁza;y_' of. A.‘_’terndtiv'es . RRRRTE _ s T R g .
D T ~"Table 10-34: Circle Subdivision and First Street Advantages and Disadvantages

e  Provides adequate supply Requires homeowner maintenance of water
o Improves current level of service storage tanks L
' ' e  Does not add unfamiliar items to system ¢ Requires access for haul truck deliveries
Haul truck delivers water and fills = Not restricted by soil conditions or »  Requires new building and site for haul truck
Alternative 4 t’l}"oo'gha operated water ind‘ividuai walter storage tanks at each 25 Medium topo_graphy . ‘ garage N : 1558125 620262 52,143,365
aul system residence. Haul schedule can either be s  Minimal construction disturbance e  May cause additional wear on the road ' . ’
- on-demand or at regular intervals. S e Minimal capital cost system
o  Haul truck requires maintenance and upkeep
o  Residents may expect a higher level of
: service o B
s  Provides highest level of service to s  High capital cost for piping
residents o Additional pumping and heating will be
o Can be integrated into existing piped required, which will increase O&M costs
system o  Requires alternative 1 to be constructed
; . . s  Water source is already developed » Significant excavation in roadways
. Piped water system from Piped water system provides service to e Requires little h ti Road he WTP already has fi *
Alternative 5 T pe Y houses. Water is supplied and treated 25 High equires Alte homeowner operation or * Roadway near the  atready has Hve $3,818.250 $15,313 $4,124,510
oo'gha WTP at Too'gha’s WTP : maintenance pipes in the ground, which will make
' ) o  Treatment will be provided by Too'gha’s construction more difficult if a dedicated
: WTP loop is installed
e Water source is required to meet e  Will require a booster station, which adds
EPA/DEC treatment requirements complexity and increases O&M costs
o  Added health benefits _
o  Provides highest level of service to s  May be difficult to find new water source
residents o High capital cost
¢ No modifications needed to existing « Requires operator attention and on-going
. . . WTP infrastructure maintenance at two facilities
.Pi ed wa te; system from ﬁ;ﬁisw?;e;\jy‘;ﬁz }s) :ov;de;suil;vgze to o Requires little homeowner operation or o Requires chemical storage at two facilities :
Alternative 6 ne‘\’v satellito %,TP developed. Treatmen t?rgvi ed from 25 High maintenance . «  Land is required for new building site and $6,241,063 $46,330 $5,167,663
new satellite WTP. = Water source is required to meet well :
EPA/DEC ireatment requirements
o Do not need to excavate downtown
roads to install lines
o  Added health benefits
Wastewater from subdivision homes is . Rc_aduc:es sgnitation concerns associated e High_ operation and inaintenance
stored in community collection tank. “rl_th pit privy use . : requu:ements
Wastewater from homes on First o  Allows homes to have toilets and sinks e Requires access for haul truck and
. Too'sha operated sewer | Av i in indivs in ) s  Provides greater level of service homeowner maintenance of holding tanks
Alternative 7 haulgsystefn f;nigl:: :z;?;ge? l?ig:g;alsgrl:t]:f 25 Medium compared to current conditions e May cause additional wear on the road §2,240,625 $29,060 $2,821,825
haul truck periodically pumps out « Instaliation of system is relatively fast system
- holding tanks. Haul service can be on- with less capital investment compared to | s  Requires new building and site for haul truck
call or at scheduled intervals. : piped system garage :
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Subdivision collection

Wastewater from subdivision homes is

piped and collected at a central

- .Requires ]ess piping mfmsu-ucture
‘compared to piped system -
.System can be served by gravity

Offers residents a high level of service
Effluznt can be discharged to the river

Requu'es freatment system maintenance

' ‘Maintenance adds unfamiliar level of
. complexity to system operations s
Will need to obtam an ADEC discharge T

permit

i is treated with \ Cen
Alternative 8 with freatment ﬁ:om lo.catron Discharge is treated with a 14  High because of high level of treatment Requires land acquisition for new sewage $1,565,625 $38,854 $2,342,705
subdivision package package treatment plant sized for the =) . ) _ .
. ' : - received (wetlands discharge an option treatment plant
treatment plant wastewater generatlon ﬁ'om the . .
. _ - -if effluent is pumped) Requires discharge of treated wastewater to
subdmsmn homes. A
: Yukon River or wetlands
First Avenue homes will not receive piped
. : service _
: : Offers residents a high level of service Will require lift stations, which will create
Piped sewer system will be extended Little to no homeowner maintenance on-going maintenance and operation costs
. from the existing service areas to the . required for the piped system Requires extensive piping infrastruciure to
. Piped sewer connected to L = : High 9 piped sy q PIping . -
Alternative 9 ex?sting Too'gha system subdivision and along First Avenue. 25 ) Utilizes existing lagoon serve homes £3,842,063 $4,636 $3,934,783

Wastewater will be treated in the
community sewage lagoon.

Requires Alternative 1 to be constructed
High capital cost

*Does not include Alterative 1 constructicn costs.
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10.3 Area 3: Mission, White Alice, and Site Roads

Due to the remoteness of the homes on Mission, White Alice and Site Roads, piped alternatives
will not be evaluated, These homes currently haul water from nearhy streams, a spring, or the
Too gha WTP ‘watering pomt and use oulhouses or honey buckets for wastewater dlsposa.l

Wh1-te Ahce and Site Roads.

In addition to their remoteness, another challenging aspect to servitig these siructures is the
varying. geological conditions, Iri some cases, on-site wells and conventional septic systems may
be feasible. In others, because of permafrost, ‘they will not be feasible. A complete geotechnical
investigation will need to be completed. This will allow homeowners to understand the various
water supply and sewage treatment options available to them.

Decision trees (Figures 10.10 and 10.11) present a way of understanding various service options
available to these homeowners.

180.3.1 Design Criferia

" ‘Table 10-35: Design Criteria

Table 10-36: Minimum Separation Distances
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Table 10-37: Absorption Field Sizing

fiitratmn Aren
per pellroont)
| S oré of coarse fraction ~Sand Heer:or additional treatment -
- reta _ed on. Nn 4 sieve; less than 5% ‘required

gscripiion

i wuft: r_ange of prll'tlcle siges |

Poorly graded gravel (GP) ' 50% ermore of coarse fraction | "Sand tiner or additional treatment
: retdingd on:No. 4 sieve; less than 5% ;réqﬁii'ed :
of fine fraction passes No. 200 sieve; | ... .-

particles: predominately one size

Well graded sand (SW) More:than 50% of coarse fraction 125
passes No. 4 sieve; less than 5% of
fine fraction passes No. 200 sieve;
wide range of particle sizes

Poorly graded sand (SP) Morethan 50% of coarse fraction 150
passes No,4sieve; less than 5% of
fine fraction passes No. 200 sieve;
ashtrdy or beach sand

Silty gravel. (GM) | Less th ) 5;0% of coa.rse ﬁ’actmn ' :"?‘Ré@ﬁﬁ?@f}'ﬁémo}ation test for sizing

Silty sand (SM). .ERéq;ii_iés'f-gr%:rcoiatien test for sizing
| of fine fraction passes No. 200 swva |
| muddysand . o
Clay/silt (CLML} When damp, soil smears when | ‘Engineering plans required

excavated. Dry clods are firm. and
hard and way be flour line when
pulverized

10.3.2 Alternative 10: Individual Well

Concentual Lavout

:Idual_:w.ell' could be drilled at each outlying residence. An on-
51te geotechmcal eviluation should ‘be tompleted for each hiome to see if an individual well is
feasible. H cenditions are suitable, an exploratory well program: will drill test wells at suitable
locat-" ns to See if water of good q‘uahty B.nd sufficient quantlty :15 avzulable If the test well is

esshi ' ' dd"ltIOIldl treatment of

Cost Estimates

It will be assumed that 10 homes will be served by this alternative. The final number of services
will be determined after a geotechnical investigation has been done.
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Table 18-38: Construction Cost Estimate for Individual Well Alternative

_On-site tost drilling program | 18 LS | $20000 | $360.000

‘Develop new water S!Du_fﬁé’ 16 LS $5,000 1 $50,000
. _Buried service lines’ .+ © " 300 LE 8175 $87.500
.'?Household water p]umbmg 10 EA $15,000 | $150,000
__Pressure tank (30 gai]ons} 10 EA C §2s0 $2,500
 Subtotal B O $650,000

"Based on 10 wells developed

Table 10-39: Capital Cost Estimaie for Individual Well Alternative

Constructmn Mauagemem {10%)
Administration and: Clencal {3%)
Commgency -'5%) '

Total Prme(:t Costst

Table 10-40; Anoual O&M Cest Estimate Tor Individual Well Alternative for Homeowner

. Quantity Unit

Well Pump Power (Amnual) 22 kWh 30.39 $8
Chemwal Costs, Mlsceilanenus Items _ 1 LS $1,200 $1,260
Subtata! $1,208

T Miscellancous costs include'tap filtérsfor laste improvement.
i:._ana'l-com may be higher dépending pn power reqidved to prevent fieezing.

Advantages and Disadvantages :
Individual wells would offer a high level of service to homes in the outlying areas and have low
operation and maintenance costs.

However, this alternative depends on the findings of a geotechnical investigation. To be viable,
water must be available and of good quality, and each well must be capable of yielding at least 3
gpm. The water may need treatment to improve its taste and aesthetic qualities. Treatment
needs can be determined after water quality tests have been conducted.
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10.3.3 Alternative 11: OQutlying Areas Scheduled Water Haul System

This alternative is a haul systern, providing scheduled deliveries of ‘water to the outlying areas.
Water for the haul system will come from the existing Too’gha WTP. Under this alternative,

100 gha W1ll be respon51ble for The operatmn and maintenance. Qf the haul equipment. A

Coneeptual Tayout -

Asin Alternative 4 (water haul to the:Circle Subdivision), the major components of a truck haul
system include a truck garage, truck ﬂll stat1on water dehvery Veh.ICle md1v1dua1 storage tank
and. plumbing at each home.
scale, 2,000-gallon haul system is possﬂ:uie The delivery vehlcie WlH c0nta1n a?2, 000 gallon
tank, and will be filled at Too’gha’s WTP.

Water will be distributed to individual storage tanks on a scheduled basis. Individual (500-
gallon) water storage tanks will be installed at each home. The tanks will have exterior fill ports,
50 that Too’gha’s haul operators can deliver water without having to go into the house. Each
hounse will also receive a water pump, pressure tank, and plumbmg

Cost Estimadtes : '

It will be assuined that 10 homes w111 be served under this alternatwe

Tslile 10~4-1:fCi:‘i_n_'stﬂmtidﬂ Cost Esﬁmates_'i_"of”: c’;hpd.ul.ed

Residential Water Storage Tank (500-gallon) 10 EA 56,550 563,500

In-Home Plumbing Improvements 10 EA $15,000 $150,000
Water Haul Truck 1 EA 5125000 $125,000
25'x 30" Haul Truck Garage 750 S.F. %500 $375,000
Subtatal $715,500

Table 10-42: Total Cap;tal Costs Estzmate fur a Scheduled

‘“I“atal Constry

o e T greatile
Design Costs (12%) 0:12 $85,860
Construction Management (10%) 0.1 $71.550
Administration: and clerical (3%) 0.03 $21,465
Contingency {23%) 0:25 $178,875
Total Project Costs: 31,073,250
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Table 18-43: Estimated Annual O&M Costs for:a Schednled

Water Haul System for Homes in the Qutlying Areas

‘Labor - Haul + 22% Burden 3 Hour
" Faol . .91 Gallons 5192
- 'Hadi Vehicle Service 12 Ménth 31,200
Hanl Equipment Repatrs . | 1 Year | 85000 | 185,000
.. Water Hau! Truck Deprediation o Year . :-'$85,-3:33' $8,333
Garage lighting and electricity 5,702 kwh | $0.39 $2,224
_Garage Heating (25'x30'x 15) | 11,250 CF. | %0182 $2,044
Subtotal $27.008

Advantages and Disadvantages

A haul system is advantageous because it will provide outlying residents with a higher level of
service than the current self- haul A scheduled haul system also allowa 1he Operator to manage

the WTP and p1ped systems. Bccausé water for the haul syst m is § :
WTP, the souice water will be of good quality and not be affected by local soil condmons, unhke
wells 'whos success depends on Jocal soil conditions. A haul truck can also provide limited fire
control capablhry because it can be used. as a pumper truck.

A "'dié'adilantage is that compare‘d to -oii-'s:it'e Weils, the Tevel ‘6f service may not be s high as
residents desire. Under a scheduled haul service, homeowners® water tanks may be filled before
needed, or run out of water before the scheduled delivery. The haul system is also labor
intensive, with high annual operation and maintenance costs, especially given the long distances
required to serve homes in the outlying areas. To reduce maintenance costs, the water haul truck
should be stored in a heated facility. Too’gha will need to acquire property and constrict a
building. Roads and access will have to be maintained to ensure reliable service,

10.3.4 Alternative 12: Outlying Areas On-Call Water Haul System

An. en-gall haul system will requlre the same equipment - desc_r_lbec_l uncler Alternative 11

Alternative 12 differs from the- previous alternative in the frequency of haul trips to the houses
In this alternative, residents will.call to.request water fill for their tanks.

The advarntage of an on-call liaul systein is that it provides more fléxibility than regularly
scheduled service, and allows residents to decide when it is time to receive water, However,
because use varies from house to house, this systein may require a trip to an outlying area to
serve only one house, which is-inefficient. With regularly scheduled trips, the operator may be
able to better manage his time.
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Cost Estimates

The estimated cost for an on-call haul system will be approximately the same as for a periodic
haul system (Alternative 11). However, cost will vary depending on water use and the number
of trips required. Costs for this alternative can be found in Section-10.3.3.

§ "a cs. and Disadvanta; es

on—call system is advantageous because it guarantees that homeowner's : ill not run out of water
When the--tank gets low, homeowners can call for service, thus ensurmg water will always be

......

A «disadvantage to the on-call system is that it will be more difficult for Too’gha to manage.
Because homeowners will presumably use water at different rates, it will be difficult for Too’gha
to coordinate fills and ensure efficient operation of the haul equipment. Most likely additional
haul trips will be required, making the system more expensive to operate.

10.3.5 Alternative 13: Qutlying Areas Water Self-Haul

'Under thlS aiternatlve re51dents would eontmue to hau] thelr own' water The Too’ gha WTP

0116 aﬁdvanta'ge of this alternative ig that theﬁe will be no additional installation or operating costs.
However, the self-haul alternative offers the lowest level of service to residents, and may net
ensure that they have adequate quantities of water to mamtam good samtataon Hauling water
may be difficult for elders.

Cost Estimates

Construction Cost Estimates
This alternative does not require the installation or construction of any additional equipment so
there will be nio costs associated with the self-haul alternative.

Annual Operation and Mamtenance: "osts
This altemnative does not requu'e on-»g01ng:.mamtenance 50 there w111 be no:cosis associated w1th

the self-haul atternative.

An advantage of this altematlve is that theré will be no construction or-operation costs associated
with it. However, this alternative offers the lowest level of serviceto homeowners. Self-hauling
water does not ensure adequate quantities of water to meet sanitary needs.

10.3.6 Alternative 14: Conventional Septic System

Conventional septic systems can provide sewer service to the outlying homes if proper soil
conditions exist. Conventional septic systems offer a low cost method of wastewater treatment
and are-commeonly used in locations that do not offer alternate dispesal methods.
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Conceptual Lavout

A eonventional septic system consists of two treatment elements pretreatment (septic tank) and

llquld pereolates through the 5011 absorptlon area and into the surrouncllnEr native soil for ﬁnal
disposal.

A septic system reguires sufficient land to install a septic tank and a properly sized drainfield.
The size of the drainfield depends on site characteristics such as loading factors and soil
percolation rates. ADEC requires-that a septic system be an adequate distance, both vertically
and horizontally, from groundwater, surface water, steep slopes, and fuel storage tanks. The
requirements for drainfield sizing and separatlon distances are. listed.in the tables in the design
criteria. section (10.3.1).

Septic systems have to be pumped regulr:ir}jyr to remove settled sohds from the septic tank.
ADEC recommends pumping residéntial séptic tanks once every two years. The area wheré thie
tank and dramﬁeld are located should be kept clear of trees, and large roeks should be retnOVed

type Df system does not treat soivents petroleum products, pest1e1des and other chermcals If'
these items are introduced into a septic system, they can potentially contaminate surrounding soil
and groundwater systems. Homeowners will need to be aware of these freatment limitations and
not introduce these items into their septic systems. A schematic of a typical residential septic
system is shown in Figure 10.12.

(Cost Estimates
It will be assumed that 10 homes will be served by this alternative. The final number of services

will be determined after a geotechnical investigation has been: dene

“Table 10-44: Total Estimated Construction Costs for a Conventional Septic System

Subtotal $390,000

'Based on 10 septic systems installed
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Table 10-45: Total Estimated Capital Costs for a Conventional Septic System

Total Capital Costs
Conventlond} Septic 8 :atem

Admmlsﬁ'ahon'and'CEemcai Sl
| 6% . 0.034 - -
S Contingency{25%) ;. . 0.25 | $97.500
Total Project Costs: $585,000

Table 10-46: Total Aunual O&M Costs fer a Conventional Septic System

Unit  Unit E‘ficé‘ Qii::_ntfi}i'; Total

Full Time Operator + 72% Bm‘den Hour 518 10 $220

" Miscellaneous Costs™ =~ LS 3000 o} 1 - 3500
_Subtotal 5730

. T Assumes pumping septxc tank every two years will take two, hours Df
operator's time. Assume 5 systems will be pumped peryear.
p -5¥ pump

ude vehxc]e costs, fuel, tools, safety eqmpment, etc.

. *Mlisceliansous costs g

Advantages and Disadvantages
A conventional septic system has low annual operation and maintenance costs. These systems
are ideal for homes that are oo far away to be considered for piped service.

However, this alternative requites adequate soil conditions, and will require an extensive on-site
study at each property to determine if a conventional system can be installed. Homeowners will
be responsible for periodically pumping solids out of the septic tarks.

10.3,7 Alternative 135: Adumééii =Sepﬁc Sj*Stém

treatiment plants and hlstoncalljz wawed separdtmn distance qu -ments and sometlmes the
requiremenit to discharge to a drainfield. A schematic of these systeins is shown on Figure 10.13.

Conceptual Lavout

If meeting vertical or horizontal separation distances is difficult at the site, one option may be to
install an additional treatment ‘unit prior to the drainfield or to do away with the drainfield
altogether. A typical small sewage treatment unit consists of an air blower and optional UV
disinfection, and is a self-contained, insulated, and multi-compartment device, able to operate in
‘winter and summer, [t can be installed above, partially below, or completely below ground.
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FEach unit contains an aerobic treatment unit, where bacteria become attached, or fixed, to a
growth medium; an uliraviolet disinfection unit; and an automatic dosing siphon, which
eliminates the possibility of {reeze up at the discharge location. Each unit has the ability to treat
all residential ‘wastewater, meludmg raw sewage ‘and gray water. Because of the additional
treatment f a UV unit is installed; ADEC has mstoncally granted waivers Tor separation
distances: for these units, and dllOWCd them to d1scha:rge onto larid or mte streams, without the

use.ofa dramﬁeld

The system-depends on blologlcal actwlty to’ break down the waste strearit, One disadvantape of
using a biological system is the risk of killing off the population of bacteria. Care is needed to
avoid destroying the bacteria in the system with caustic acids, chemicals, and non-biodegradable
detergents. Homeowners will need to be told not to dump these items into their sewer systems.
The system’s air blower and UV disinfection unit also need power. The UV bulb will need to be
cleaned every 3 to 6 months, and replaced every 1 to 2 years, and sludge will need to be pumped

from the tank every 1 to 2 years.

Cost' Estlmates

Tadividual package treatiment unit

(Furnish and install with

thermosyphon) 10 EA $25,000 | $250.000
Installation of ireatment unit 10 LS 15,000 | $150,000
Misc. pipe appurtenances i0 LS $5,000 $50,000
Subtotal 5458,000

Table 10-48: Total Capital Costs for an Advaneed Septic System

Alternative Canits

Design Costs:(12%) 12 | $54,000
Construction Management (10%) 0.1 | +$45,000
Admiristration and Clerical
(3%) 0.03 | “§13,500
Contingency (25%) 0.25 | $112,500
Total Project Costs: $675,000
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Table 13-49: Total Annnal O&M Costs for an Advanced Septic System

Unit

Price . Quantity  Total

FulI time gperator -+ 22% bm'den Hour 518 N $i,537
' UV bulb replacement” T o EA $75 T 7| %730

Electricity to eperaze blower and UV | kWh 8039 | 29,760 | $11,606
‘‘Miscellaneous costs’ | LS $1,‘Q‘(¥02 1 ] 1,000

Summal T 14894

UV bulb @ 0.5 hrs per system Assames pumping
l'take lwo hours of operator ttme A imes, 5 systems

! Assumes monthly ¢l eanmg 0
. _ seplic tank every two yedrs
qinde. o will be purped per year,

% Assumes UV bulb replacement $150 per two years {$75 per year)

? Miscellaneous costs include vehicle costs, fuel, tools, cleaning solution, filters ($10
gach for each month) safety equipment, etc.

Advantages and Disadvantages
This alternative offers on-site treatment to homes where a conventional septic system will not
work Because a package plant offers addzttonal treatment ADEC has hlstoncally g;ranted

This altematlve will be more ‘expensive to operate and maintain thana conventional séptic
system. The unit will require penodlc puiping to remove solids, and. monthly cleaning of the
UV Biilb. The UV bulb will also fieed te' be replaced approx1mate1y once ‘every two years. If
several units ate installed it may be beneﬁmal for Too’gha to cond'__

activities on these systems. T Lo

10.3.8 Alternative 16: Outlying Areas Scheduled Sewage Haul System

This alternative is to install and operate a wastewater haul system serving the outlying areas.
Sewage from each house will flow into an individual holding tank at the home. At scheduled
intervals, a Too’gha-operated haul ‘truck will pump out each holding tank and discharge the
sewage to the community’s sewage lagoon Under this altemative Too’gha will be responsible

in lfl__g_ure 1 Q‘_l 4.

Cost Estimates

It will be.assumed that 10 homes 1be -s:et;-v:ed bv this altema:tifve.: |

Table 10-50: Total Construtzt'iﬂni'é'déts_'_f_c"J_r Outlying ArensPe odn: Sesvage Haul System

- - LUnit
- Quantity Unit Price Total

Residential Storage Tank (1,000 gallons) $6,550 §65,500
In-Home Plumbing Improvemeiits 10 EA $15,000 $150,000
Sewer Haul Truck i EA $125.000 $125,000
25'x 30" Haul Truck Garage 750 5.F. 5500 $375,000
-Subtotal §715,500
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Table 10-51: Total Capital Costs for Outlying Areas Perindic Sewage Haul System

Constructlon Management(lﬂ%) 01 $71,550

......... letfcal (3%) 0.03°] 821,465
Contingency (2.5%)--; T 0:25.1 $178.875
Total Project Costs: C 81,073,250

Table 10-52: Annual O&M Costs for Qutlying Areas Periodic Sewage Haunl System

- - Unit

. ~ Quantity Uit Price .. Total
Labor - Haul +22% Burden 363 Hour _ $18 58,015

g1 Gallons . | -$2.10_ $192

..Haul Vehicle Service . © .- 12 Month |.. $100 | $1,200
aul Equipment Repairs : 1 Year _$5.000 $5,000
_Seiwer:Haul Truck Depreciation . . i 1 Year . | $8333 $8,333
_Garage lighting and electricity | 5,702 kwh | $039 | $2.204
Garage Heating (25" x 30" x 157 11,250 CF $D 18') $2.044
- Bubtotal i ' . $27,008

Advantages and Disadvantages

A haul system is advantageous because it will provide outlying residents with a higher level of
service than the current use of pit privies. A scheduled haul system also allows the operator to
manage his hours throughout the day, dividing his time between hauling, and operating and
maintaining the WTP and piped systems. This option allows the operator to. efficiently plan haul
trips to multiple homes, reducing the overall number of trips.

re51de "s -des;re Under a scheduled haul Service, a homeowner S 'sewage tzm_ks may be pumped
before needed or get full before the scheduled pumpout. To save ‘oney, homeowners may
choose not to dispose of grey water 1n theu' sewage systems; but to collect it and dispose of it on
the ground.

The haul system is also labor intensive, with high annuval operation and maintenance costs,
especially given the long distances required to serve homes in the outlying areas. To reduce
maintenance costs, the sewage haul truck should be stored in a heated facility. Too’gha will
need to acquire property and construct a building. Roads and access will have to be maintained
to ensure reliable service.
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10.3.9 Alternative 17: Outlying Areas On-Call Sewage Haul System

An on-call haul system will require the same equipment described in Alternative 16, but the
frequency of haul trips may vary. . Under this alternative, individual residents will call to request
sewage pump outs when theu: tanks are ﬁlll To save money, homeowners ‘may choose not to

only one'._louse which is mefﬁ'c : tg. The cost will vary dependmg on the water use and number
of trips required. By scheduling trips, the operator may be able to more -efficiently manage his
time.

Caost Estimates

The estimated cost for an on-call haul system will be approximately the same as for the periodic
haul alternative (Alternative 16).  Costs will vary depending on wastewater production and the
number of haul trips. Costs for this alternative can be found in Section 10.3.8.

Advantasze and Disadvantages:
As in .a scheduled haul service, -an on-call’ haul system will prov1de eutlymg residents with a
ﬁhlgher ]evel of servu:e than the u' of plt pnv1es However unhke Scheduled haul servxce an

tanks before callmg for haul serv1ce

A disaﬂvé'ntage to the on-call s‘y‘-‘stem Eis that it will be more ‘difficult. for Too’gha to manage.
Because homeowners will presumably fill their tanks at different rates, it will be difficult for
Too’gha to coordinate pumpouts ‘and ensure efficient operation of the haul equipment. Most
likely additional haul trips will be required, making the system more expensive to operate.

10.3.10 Alternative 18: Cutlying Areas Pif Privies

Under this -alternative, residents will continue to use. and be responsible for the installation-and
ﬁlainteuance o'f pit privies. This . altemalwe offers the Iowest level of serwce and offers no

Annual Operatmn and Mamtenance Costs. This a]ternatlve does not require on-going
maintenance so there will be no costs associated with continued use of pit privies.

Advantages and Disadvantages

An advantage of this alternative is that there will be no construction or operation costs associated
with it. However, this altemnative offers the lowest level of service to homeowners and does not
address ‘sanitary concems associated ‘with the pit privies, such as potential contamination of
ground and surface water.
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- Table_ 10-53: _Outlyi__n'g Hqi_mes {:&_gly.gi_'n'_tag_es._ah_d ]_)i_s_ad.\_ia'n”tage_s. S

Homes can be fully plumbed
Low operation and maintenance costs for
residents

Site may not have appropriate condmons
for installing a well
Well pump will need to be rep}aced

Water service provided by i . . 10-20 £1,208
Alternative 10 Individual Well individual on-site well, if site 10% High Ideal for homes beyond piped service every 10-20 years $975,000 (with $999,160
conditions allow areas o Water may need to be treated to 1mpr0ve treatment)
Provides better sanitation than self-haul taste and aesthetic qualities _
No O&M costs for Too’gha Will require an extensive on-site study to
' determine the feasibility at each lot
Less expensive for Too’gha to operate Water storage tanks may not be empty
because hau! trips can be scheduled and when hauls are scheduled
coordinated Water may run out before a scheduled
_ Not constricted by well limitations water haul =
Too'gha operated water haul system Medium Minimal construction disturbance Lower level of service than on-ca!I o e
Alternative 11 Scheduled Water Haul | with scheduvled filling of mdmdual 10* service $1,073,250 $27.008 $£1,613,410
water storage tanks. ) Requires access
On-going wear on road from haul
gquipment
Requires construction of a new storage
_ parage :
Owner will not run out of water Too*gha must have operators on-call
Higher level of service than scheduled Cannot schedule or coordinate water
_ _ haul haul trips
Too'gha operated water haul.s:../s.tem . Nc?t f:nnstr_i(_:ted by'well'ﬁmitations More expensive to operate than
Alternative 12 On-call Water Haul | with on-call filling of individual 10+ Medium - Minimal construction disturbance scheduled haul $1,073,250 $27,008 $1,613,410
water storage tanks. = - ) Requires access
On-going wear on road from hau!
equipment
Requires construction of a new storaue
parage
: No Q&M cost for Too’gha Low level of service to the homeowner
Resident responsible for hauling No additional equipment required Residents may not be haul;lng enough
. water from either Too'gha’s WTP No capital costs incurred water to meet sanitary needs -
Alternative 13 Seif-haul watering point or f_romgsu face water 10¥ Low 50 %0 50
SOUrces.
"~ Low Q&M costs for resident Requires adequate seil conditions for
) ) Sewer service provided by ) I'Qeal for homes that are too far away for installation of the drainfield __ _
Alternative 14 CO“"eg;;’:;]iseP“C conventional septic tank and 10* High piped service :;;?;ues periodic pumping of the septic | ¢34 09 $720 $599,400

drainfield.

)

Wil require an extensive on-site study to

determine the feasibility at each lot
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_ including monthly cleaning of UV bulb
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and UV bulb replacement every two
years ' '

Alternative 15 Advanced Septic System small residential—siz.ed pac_k:age 10% High . _Ic‘leal for homes that are too far away for Re.quires power for air blower and UV $675.000 $14.804 $972.880
treatment system with possible _ () piped service unit ’ ’ ’
discharge to drainfield or to surface Higher operation and maintenance costs

' compared to conventional systems
May require contract maintenance to
inspect units yearly
e Less expensive for Too’gha to operate Requires access for truck pump outs
because haul trips can be scheduled and May cause additional wear on road
coordinated system
e Not restricted by soil conditions or Haul truck requires maintenance and
. r _ . topography upkeep
Too'gha operated sewage haul . . - . ; . - .
Alternative 16 Scheduled Haul systom with scheduled S vacuation of 10% Medium | ¢ Minimal construction disturbance Requires new building and a site for haul | ¢ 45 55y $27,008 $1,613,410
S individual sewage holding tanks. ) ¢ Decreases contamination concerns truck garage _ _
' Requires homeowner maintenance of
sewage tanks
To reduce costs, homeowners may
dispose of greywater on the ground and
not in the sewage tanks
e Not restricted by soil conditions or Too’gha must have operators on-call
topography Cannot schedule or coordinate sewage
e Minimal construction disturbance haul trips
s Decreases contamination concerns More expensive to operate than
= Tanks will not get too full before haul scheduled haul
_ _ service requested Requires access for truck pump outs
Too'gha operated haul system with Medium May cause additional wear on road

Alternative 17 On-call Haul on-cail evacuation of 1nd1v1dual 10* +) system 31,073,250 $27,008 $1,613,410

sewage holding tanks. Haul truck requires maintenance and
upkeep
Requires new butlding and a site for
haul truck garage _
To reduce costs, homeowners may
dispose of greywater on the ground and
not inthe sewage tanks

¢ No Too’gha O&M costs Low level of service for the homeowner
_ _ Resident responsible for wastewater »  No additional eq}Jipment required Decreased sanitary conditions o
Alternative 18 Pit Privies disposal using outhouses or honey 10* Low e - No capital costs incurred $0 $0 $0

buckets

* For a basis of comparison, between the alternatives, for the outiymg areas it is assumed that 10 homes will be served by each alternative. The final number of services will be deterrmned after a geotechnical investigation has been completed to determine the feasibility
of on-site wells and conventional septic systems. : : : :
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10.4 Unique Environmental Impacts

There should be minimal environmental impacts associated with installation of the piped
alternatives. Water and sewer pipes will be installed in the existing road right-of-way.

There should not be any adverse environmental impacts for installation of the haul alternatives.
Individual storage tanks will be located in, or beside, homes. Homeowners will need to maintain
access routes so that the haul trucks can periodically fill or empty the tanks.

One of the on-site alternatives for the outlying areas is the installation and operation of small
wastewater treatment package units. Depending on site conditions, these units may discharge to
the surface, after treatment. The treated wastewater will be disinfected by UV, and BOD and
suspended solids will be significantly reduced, allowing safe surface discharge. However, the
discharge should be in a location with adequate drainage, away from areas commonly used by
residents.

10.5 Land Requirements and Easements

The piped alternatives will be installed in the existing road ROW and should not require
additional land or easement acquisitions.

To reduce maintenance costs, the haul trucks will require a heated storage building. If both
water and sewage haul trucks are purchased, a building 50 x 30 x 15 feet is recommended.
Too’gha may be able to place the storage building beside the WTP on land they already own. If
not, they will need to acquire land for the building site.

For the haul alternatives, each homeowner will need to provide space for water and/or sewage
storage tanks. The homeowner will also be responsible for providing adequate access so that
Too’gha’s operators can periodically visit the home. For the purposes of this report, the water
tanks were sized to be placed in the home and the sewage tanks were sized to be buried outside.

If the alternatives that require building a new satellite water treatment plant or a package
treatment plant at the Circle are selected, Too’gha will need to acquire land for these buildings,
plus land for access.

10.6 Construction Constraints

The piped alternatives will be constructed in the same manner as the current water and sewer
pipe installation. There are several conditions that may make construction of the piped
alternatives slower and more expensive than in similar projects in other villages. First, to reduce
the number of lift stations and maintain gravity sewer grades, some sewer trenches may be up to
14 feet deep. This will require the use of trench boxes for crew safety. Trench boxes
significantly slow construction.

Second, in some areas, narrow streets may make excavating the deep trenches challenging.
There is not enough space to store either equipment or dirt excavated from the trench. Excavated
soil must be haunled to an alternate location and hauled back once the pipe has been installed,
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increasing construction time and cost. Some areas may also have low over head power lines,
slowing excavation. Finally, as was discovered during the recent construction activity, there may
be many other previously buried utilities, including fuel, power, and especially phone lines, in
the streets, and they may not have been buried not in parallel lines. Excavation crews may have
to dig slowly to keep from damaging other buried utilities, slowing construction and driving up
costs,

Construction of on-site systems will be limited by the individual characteristics of each piece of
property. Access and consent will be required for well drilling and septic system installation.
Site conditions will dictate the feasibility and locations of both.

10.7 Impacts to Existing Infrastructure

10.7.1 Roads

Any additional water and sewer pipes will be installed underground, so there should be no
impact to road infrastructure aside from initial road disturbance during construction.

If hauled systems are installed, the haul trucks may cause additional wear on the roads,
increasing road maintenance costs. The roads will also have to be kept clear of snow. (However,
the City of Tanana already provides this service to allow school bus access.) Driveways to
private residences will need to be maintained and cleared to ensure that the haul trucks have
access.

10.7.2 Electrical Power Generation

All piped water alternatives will require a circulating water system to prevent the pipes from
freezing during winter. Installing additional pipes will require more electrical power than the
water/sewer system currently uses. The additional power is not anticipated to be great and
should not require any changes to the power grid.

If a haul system is installed or if a treatment plant is built at the Circle, additional power will be
needed for heating and lighting the haul truck storage building or the treatment plant. The
additional power requirement will be small and will have no effect on required power generation
for the community.

If on-site systems are installed, the homeowners will be responsible for paying power costs
associated with well pumps. If individual package sewage treatment plants are used, their air
blowers will require about as much power as a household refrigerator. The installation of these
systems should not change the power generation required for the community.

10.7.3 Bulk Fuel

The piped alternatives will slightly increase the amount of fuel needed because an increase in
pump output will require more output from the generators, which supply electricity to Tanana.
In addition, the boilers at the WTP will have to run longer to provide heat to the longer length of
pipe. However, changes to the community’s bulk fuel storage capacity should be unnecessary.
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11.0 PUBLIC PARTICIPATION IN THE PLANNING PROCESS

This section describes the program undertaken to involve the residents of Tanana in planning for
future sanitation facilities for their community. It also describes communication with the
Too’gha board and VSW.

11.1 Methods Used to Gain Community Input and Direction

A kickoff meeting was conducted on May 20, 2004 to:

e identify the goals of the project

e obtain initial community input

e clarify the project scope and activities
e initiate the existing facilities analysis
e make community contacts

Information gathered from the kickoff meeting was compiled into the 35% document, which
discussed existing conditions and included background information. The 35% document was
submitted to the Too’gha board and VSW for review, and their review comments were
incorporated into the document.

The next step was to develop alternatives for improvements extending water and sewer service to
currently unserved areas. Associated capital, and operation and maintenance, cost estimates
were included in the 65% document. The 65% document was submitted to the Too’gha board
and VSW for review. The alternatives were also presented to the Too’gha board at a meeting on
August 26, 2004. At this meeting, the board selected preferred alternatives, and provided
comments and desired modifications to the alternatives.

Too’gha’s comments about their preferred alternatives were incorporated and further developed
for the 95% document, and placed in a phased improvement plan. The final preferred
alternatives were presented to the Too’gha board at a meeting in January, 2005.

Obtaining the community’s input and ideas has been an important component in creating the
master plan update. Too’gha board members were integral to the process. They identified the
community’s desires at the two on-site meetings and provided review comments.

In addition, to foster community involvement and input, a house-to-house survey was sent to
homeowners outside the area currently receiving piped water and sewer. This survey inquired
about current water and sewer conditions and desired upgrades.

11.2 Survey Results

The survey asked questions about residents’ current and desired water and sewer service. The
complete results of the survey are provided in Appendix C, and the results are summarized
below; 32 out of 36 households answered the survey.




sy






Tanana Water and Sewer Feasibility Study Update

11.3 Identification of Community Goals and Objectives

Based on discussions with the Too’gha board members and VSW, and the results of the house-
to-house survey, the community wishes to pursue:
e Extending the piped water and sewer system east to the Circle Subdivision.

e Relocating the community sewage lagoon north of its present location, and draining the
effluent onto wetlands on airport property.

e Drilling wells and carrying out geotechnical tests on individual lots to explore conditions
for groundwater wells and conventional septic systems.

These selections are consistent with the individual responses from the house-to-house survey.
Many of the individuals surveyed were concerned with existing water and sewer service and
were willing to explore community options.
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12.2.2 Staffing and Training

Too'gha, Inc., in order to better provide for the health and welfare of the residents of Tanana and
to more effectively provide for water and sewer services, has assigned the Board of Directors to
operate, maintain, construct, and replace the Tanana water and sewer systems. The powers and
duties of the Too'gha, Inc. Board of Directors shall include (but not be limited to):

Too’gha Inc. Board of Directors duties

e Appoint, train, hire, promote, layoff, suspend, demote, or remove all employees for the
water and sewer system.

e Administer the water and sewer system budgets and capital improvement programs.

e Prepare annual budgets, capital improvement requests, and make recommendations
thereon for the efficient and economical operation of the systems.

e Prepare at the end of each fiscal year a report on the finances and administrative activities
of the water and sewer systems; and prepare and make available for public distribution an
annual report on the water and sewer systems finances.

o Formulate and enforce the general rules and policies pertaining to water and sewer
system operation practices within Tanana and generally have full and complete
surveillance of all the systems and their operation and fiscal affairs, including the
maintenance, operation, expansion, extension, and improvement of the public utilities.

e Study and make recommendations generally on public utility matters such as, but not
limited to, rates, fiscal matters, personnel staffing, labor relations, expansion or extension
of services, and public relations.

A copy of the Bylaws of Too'gha, Inc. establishing the powers and duties of the Board of
Directors is filed with Too'gha's administration records. Also, a copy of the water and sewer
ordinance is being enforced and on file.

Day to day management of the sanitation facilities, including the Too’gha Water Treatment Plant
and Laundromat, are the responsibility of the Utility Manager/Water Treatment Plant Operator
and the Back-up Operator. Currently, the Utility Manager/Water Treatment Plant Operator is
also responsible for the oversight of the finances including billing. The Too’gha board decided
to hire a new position for a part-time bookkeeper/office manager. The new position will assist
the utility in complying with grant conditions and will assist with oversight of finances. The
exact responsibilities for the bookkeeper position have not been established at this time. At a
later time, day-to-day management may necessitate the hiring of additional staff or promoting
and training existing staff to coordinate day-to-day management.

12.2.3 Training

The existing Utility Manager/Water Plant Operator has been and will continue to receive training
pertinent to utility management. Advice regarding appropriate training will be sought through the
Department of Community and Economic Development, Rural Utility Business Advisor
Program, (RUBA).
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12.2.4 Key Personnel

The Too’gha Inc. Board of Directors will be involved in the construction phases of the on-going
and future water and sewer infrastructure development. Key personnel involved in the
operations of the water and sewer system operations will be the Utility Manager/Water Plant
Operator, Back-up Operator, and the Laundry Attendant.

12.2.5 Key Assumptions

Employee related assumptions are:
e The cost of training new employees will be constant
e Training for employees will be available as needed
e Employees will be stable and there will not be significant staff turnover
e Key personnel will be available for hire

12.3 Financial Data

The Too'gha, Inc. Utility Manager / Operator has the authority to submit requests for payment.
Such requests must be accompanied by supporting documents prior to being processed. Officials
with approval for check-signing consist of Too'gha, Inc. board members and the Utility Manager/
Operator. All checks must be signed by two of the approved officials. A copy of the check is
attached to the supporting documents and filed at the Too'gha, Inc. office.

Too'gha, Inc. currently utilizes the accounting software QuickBooks Pro 2004 to track customer
transactions and system revenue and expenditures. The system is fairly sophisticated and has
numerous reporting options. The annual budget for Too'gha, Inc. is established by the board of
directors and the Utility Manager/Operator at a work session and adopted at the next regular
meeting.

The accounts receivable records from January 2004 through May 2005 were reviewed. It was
found that the collection of fees ranged from 87% for residential users to 83% for some of the
small commercial users. The overall collection rate for the water and sewer invoices was
calculated to be approximately 91%. Six account balances had outstanding balances more than
$400.

The following financial estimates are preliminary in nature and are in year 2005 dollars;
however, the assumption is that there are fully functioning systems in place, serving the entire
community. In reality, there will be at best a period of seven to eight years during which the
system is being constructed. All estimates and assumptions continued in this plan are
preliminary and are anticipated to change as the project progresses. Actual revenues and
expense will vary throughout the life of the facility and these estimates should not be considered
final.

12.3.1 Revenue Source

Revenue required to support the proposed improvements will be met by using a variety of
sources including commercial, residential, school, and Laundromat user fees. Revenue
generated from within the community will fund the annual operations and maintenance cost to
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12.4.2 Funding for Major Components

The State of Alaska Department of Environmental Conservations, Village Sate Water Program
will provide the funding for the preferred Too’gha water and sewer system.

12.4.3 Available Resources for the infrastructure

The preferred improvements will extend the system into areas that currently do not have water or
sewer service. The proposed improvements are for developed areas so electric power is
available. Piping infrastructure will be located in existing road rights-of-way. A portion of new
access road will need to be constructed to the proposed location for the new sewage lagoon.

12.4.4 Emergency and Contingency Plan Needs

The water system will be heated and circulated to prevent freeze up problems. The water plant
has an emergency generator for power supply during power outages. Thaw tape is installed on
force main lines from lift stations for use in case of freezing.

12.4.5 Key Assumptions

Repair and replacement assumptions are:
o Repairs and maintenance will increase as the plant system ages.
e This analysis does not address a rebuild of the system at the end of its useful life.
e Parts will be available when needed.

12.5 Legal Authority and Issues

12.5.1 Ownership

Too’gha Inc. owns and operates the water treatment plant and laundry facility that supplies water
to the pipe distribution system in town. Too’gha Inc. will also have full ownership of the
proposed system expansion. Too’gha also owns and operates the community sewage lagoon and
would obtain ownership of the proposed new sewage lagoon outlined in the preferred
alternatives for the community utility expansion.

There is a small existing system that serves a parcel of land owned by the Indian Health Service,
located where the former Tanana hospital compound was located. Design plans have been
prepared, as part of the ongoing water and sewer construction project, to install new water and
sewer pipes, and a new lift station, in this area, and connect them to the Too’gha system.
However, the pipes can not be installed until after contaminated soil that has been found in the
area has been cleaned up. Too’gha has no responsibility for the contamination restoration
efforts.

12.5.2 Ordinances Related to New Project

The powers and duties of the Board of Directors for Too'gha, Inc. are established by a set of by-
laws. The by-laws are on file with Too'gha's administration records.
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12.5.3 Special Permits, Licenses and Regulations

The following issues that will be addressed and resolved during the engineering and construction
phases of the project:

e Any site control or land ownership conflicts related to the specific site chosen for the project
All rights-of-way and utility easements will be completed prior to construction.

The need for DEC engineering approval for project plans and specifications.

The possibility of DEC requiring wastewater disposal permits.

12.5.4 Key Assumptions

Key legal assumptions are:
e Ownership of future water and sewer infrastructure will be owned and operated by
Too’gha Inc.

12.6 Interagency Relationships
12.6.1 Involvement of Other Agencies

Involvement in Construction Phase

Department of Environmental Conservation, Village Safe Water will fund and oversee the
construction of the preferred alternatives to expand the piped water and sewer system.
Expansion will include construction of piped water and sewer service for the remaining portions
of the downtown area extending to the Circle Subdivision, construction of a new sewage lagoon,
and investigations for individual wells and septic system for homes in the outlying areas.

Involvement in Ongoing Operations
Department of Community and Economic Development will provide training and oversight

through the RUBA program.

Replacement Agencies
The replacement of the utilities, at the end of the design life has not been considered in this

business plan.

Repulatory Agencies

The primary regulatory agency for the water and wastewater project will be the Alaska
Department of Environmental Conservation (ADEC). ADEC regulates a wide array of
environmental areas. Of concern to this water and wastewater project is the agencies regulatory
authority over wastewater disposal, operator training standards and engineering plan approval.

12.6.2 Phase of Larger Project

The sewer and water utility will be constructed over an eight year period in nine phases.

Phase one will extend water and sewer service along Third Street and begin installation along
Koyukuk Street. A lift station and force main and will be installed along Second Street to tie the
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new sewer service into the existing system. This phase is anticipated to take one year and to be
completed in 2006.

Phase two will extend water and sewer mains to the remaining homes along Koyukuk, Second
Avenue, and East Street and begin installation along First Avenue. This phase is anticipated to
take one year and to be completed in 2007.

Phase three will construct a new sewage lagoon north of town with additional force main pipe to
convey waste from the sewage collection system to the new lagoon. A seasonal force main for
effluent discharge to wetlands will be constructed after permits for seasonal wetlands discharge
are obtained. This phase is anticipated to take two years and to be completed in 2009.

Phase four will extend the piped water and sewer system from the end of the downfown
expansion along First Street. This phase is anticipated to take one year and to be completed in
2010.

Phase five will continue to extend the piped water and sewer system from the end the phase four
expansion along First Street. This phase is anticipated to take one year and to be completed in
2011.

Phase six will continue to extend the piped water and sewer system along First Street and around
the Circle Subdivision. This phase is anticipated to take one year and to be completed in 2012.

Phase seven will extend the piped water and sewer system along Albert’s Alley, connect to phase
four. This phase is anticipated to take one year and to be completed in 2013.

Phase eight will perform exploratory drilling on individual property lots in outlying areas to
investigate the feasibility of installing individual groundwater wells. Also, on-site investigations
for individual lots to test soil conditions for installation of conventional septic systems will be
completed. This phase can be performed independently of previous phases, as funding becomes
available.

Phase nine will install on-site systems at outlying homes where there are suitable site conditions.
Cost and schedule for this phase is dependent on the number of homes able to support systems.

The following schedule from the State website outlines the various grants and programs funding
the existing village improvements and upcoming design for the preferred alternatives selected
during the recent planning study.
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12.6.3 Key Assumptions

Agency and phase assumptions are:
e Residential establishments will not be hooked up until the following has occurred:
a) each phase is fully complete
b) the community has accepted the project
c) establishments have been retrofitted to accommodate plumbing
e Revenues will be generated according to the project completion date schedule with
the final construction phase being completed in the year 2013.

12.7 Summary
12.7.1 Wrap-up

The sewer and water project will be considered complete when water and sewer service is
provided to all the residents in Tanana. This will include investigating the site conditions for
offering on-site wells and septic system to homes in the outlying areas.

12.7.2 Timelines

Currently the construction for the original phases for the Too’gha piped water and sewer
installation are scheduled to be complete in 2005. The preferred alternatives selected during the
planning stages of the feasibility study are scheduled to begin design in 2005 and are anticipated
to begin construction in 2006 and is scheduled to be completed in 2013.

By 2006 the first 20 homes, located in the downtown area, will have both piped water and sewer
service.

By 2013 the remaining 30 homes along First Street and the Circle Subdivision will have both
piped water and sewer service.

Outlying homes will not be served with piped water and sewer due to distance and cost.
However, a geotechnical investigation will be performed on each lot to determine the feasibility
of installing groundwater wells and septic systems for service.

12.7.3 Effect on Community

Based on the previous discussion of revenues and expenses, and a review of the resulting cash
flow and operating income statement, the impact of the future capital replacement costs are
significant. The following table is a summary of operating revenue and expenses including an
estimate of the total annual amount necessary to extend the Too’gha water and sewer system.
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12.7.5 Key Assumpftions

Key assumptions related to community impact are:
e Household income from State of Alaska statistics is correct
e There will be no significant increase in the cost of air and freight transportation

e This document has not considered the effect of natural disasters such as fire, flood,
and earthquake.
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13.0 CONCLUSIONS AND RECOMMENDED ALTERNATIVES

Viable alternatives were discussed and selected at the 65% alternative meeting. The Too’gha
board selected the following alternatives for further evaluation.

Downtown Area
o Extend piped water and sewer service to Koyukuk and East Streets and along First and
Second Avenues, as topography allows.
e Relocate the community sewage lagoon north of the existing lagoon. Discharge the
effluent to wetlands located north of the airport runway.

Circle Subdivision
e Extend and connect piped water and sewer service from the downtown area extension
east along First Street to the Circle Subdivision. Also, connect Albert’s Alley enrooted to
the subdivision.

Outlying Areas
e Drill wells and perform geotechnical tests on individual lots to explore conditions for
groundwater wells and conventional septic systems.

13.1 Description of Recommended Alternatives

The following sections describe the recommended alternatives and include further evaluation.

The cost estimates for each of the recommended alternatives were updated from those presented
in Chapter 10 to better reflect actual construction costs reported for installation of piped water
and sewer from the water treatment plant to Eamole Street. This was done by using the most
recently available costs provided by VSW construction managers. The mobilization,
demobilization, freight, and administration and clerical costs are included in the per foot
construction costs. These line items were then removed from the preferred alternative cost
estimates to avoid being counted twice. Also, after further analysis, it was determined that a lift
station would not be required for the Downtown Water and Sewer Extension so these associated
costs were also removed from the preferred alternative cost estimates. Finally, the contingency
was dropped from 25% to 10%.

13.1.1 Downtown Water and Sewer Extension (Previously described as Alternative 1)

The selected alternative to provide service to the remaining houses in the developed downtown
area is to extend the current water and sewer system to Koyukuk and East Streets, and along First
and Second Avenues. Based on housing counts conducted at the 65% meeting, 20 homes would
receive piped water and sewer service under this alternative. The construction techniques for
installation will be similar to those currently being used in Tanana for the current water and
sewer installation project.
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Water System Extension

An approximate layout of these water lines is shown in Figure 13.1. The east water loop will be
extended approximately 5,220 lineal feet, circulating heated water from the Too’gha WTP to the
homes and back to the WTP. The new lines will tie into the existing loop along Third Avenue.

The following summarizes the design for the water system extension:

e Water mains will be constructed with HDPE pipe, jacketed with a pre-insulated
protective coating.

o Water pipes will be buried at a minimum depth of 3 feet (typical of the existing piped
system).

e Hydrants will be installed every 300 feet (in populated areas) along the water lines to
provide fire protection to the newly served area.

e Hydrants can be used as fill stations for a community pumper truck.

e Hydrants will be located at high points to serve as air relief valves

Adding length to the existing pipe system will increase the amount of head loss the pumps will
have to overcome to maintain service to the customers. Two parameters will need to be
evaluated: pressure and velocity. To provide reliable service, the operating pressures at each
home must be adequate. Using design criteria similar to those of the current system, system
pressures will be targeted to range from 30 to 100 psi. A residual pressure of 30 psi is
recommended for pump operation, while pressures higher than 100 psi may cause property
damage. Another important parameter is the velocity of water in the pipes. A minimum velocity
of 1 ft/s is needed for pitorifice service connections to operate in all existing and new pipes. Pipe
velocity should be calculated for pipes installed in the extension. If a minimum velocity of 1 fi/s
cannot be met, individual circulation pumps will be required for service connections.

Three configurations were considered for the system extension in the downtown area. Each
alternative was evaluated to determine estimated annual pumping costs, in order to ensure that
projected revenues from the new service connections meet or exceed the projected additional
costs. The three configurations are described below:
e Install 6-inch pipes in the extension area, maintain minimum velocity necessary for
pitorifice service connections (for service lines less that 75 feet in length)
e Install 6-inch pipes in the extension area, and install individual circulation pumps for
service connections (velocity in newly installed pipes can be lower than 1 ft/s)
e Install 4-inch pipes in the extension area, and install circulation pumps if the minimum
velocity is not met in the new system piping

To evaluate and compare the different configurations, a model of the existing and proposed
piping was created using EPANET. This water modeling software uses the Hazen-Williams
equation to estimate head loss at selected points around a system. The model also calculates
pressure at the selected points, and velocity in the system pipes. Table 13-1 summarizes the
calculations produced from the system model. Modeling results for the system have been
included in Appendix D.
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‘Table13-1: Summary of System Calculations from Water Model for Downtown System Connection

. . - M:mmum '
Maximum Maximum - Pipe

Head Lo  Veloeity sts/Yenr
@ (7 el

all 6" pipes in the system
extension, pump (71 gpm)to | . . o .
1 maintdin 1fi/s velocity and G e < T
i mstall pltorlﬁce r:onner:tu:nnsE | 6T 73 b2 7.3 §13,5:0
- less thani 75' in length

| Install 6" pipes in the system
extension, pump at the 0.74 (new
current flow rate (40gpm), 215 15 section)
install individual circulation ) 1.02 (existing
pumps at homes 1o provide section)
service

Install 4" pipes in the system
extension, pump at the

1 current flow rate (40gpm),

| install individual circulation
| pumps at homes where'the.. -
| il velocity jdaotmet -

1

34,150

128 - 56 B ¥ ¢ 5 $7,100

The ‘existing system, from the water plant to Eamole Street, has 4~1neh water pipes.
Configuration' A models a system that inchides both the existing 4-inch lines and &-inch lines for
all new pipes. A flow rate of 71 gpm is needed to maintain the minimum velocity required for
pitorifice use (1 fi/s) for both new and existing services. Pitorifices are advantageous because
they do not require additional energy for operation. However, in order to meet the required
velocity, the east loop circulating pumps at:the W1IP would need to be increased significantly
from the existing 1 HP pumps to 7.5 HP pumps. Increasing the pump size will increase annual
pumping costs. Based on the estimates shown, the annual pumping cost would be approximately
$13,550.

Co"n'ﬁ'gura:tiﬂn B also assumes new pipE:s wil’l be 6 inches in dj'émeter 'bilt. allows the velocity’ to

loss the pumps must overcome and allows 1he pump size at the WTP to be less, compared to;-
Configuration A. Based on calculations from the model, the requlred pump size would be 2 HP.
The annual pumping cost for this configuration will be approximately $4,150.

Configuration C assumes 4-inch pipes are installed in the extension area. Based on calculations
from the model, all homes would be able to use pitorifice service connections. Pumps at the
WTP would need to be increased to a size of 5 HP to compensate for the increased head loss
through the additional system length An estlrnated annual pumpmg cost for this conﬁgurauon is
approximately $7,100.
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Based on calculations comparing the configurations, the least expensive configuration for
To0’gha to operate and maintain will be to install 2 HP pumps at the water treatment plant. - This
will allow pitorifice service connections to be maintained in the existing system, but will require
individual circulation pumnps at the new homes. It will be the responsibility of each homeowner
1o pa; '"for the power reqmred _b"'*the"l "d1v1dual circulation pumps- This will add to the costef - .-
‘providing

Due to the cold temperatures experieniced in Tanana, additional heai . Iaj be reqmred for the riew
.Syswm extension. The downtown extension will add approxunately 5,220 feet of pipe. Based.on
calculations made for this system, the water may lose one additional degree of heat due fo the
increased piping length. During design of the system a cheek on the heating system should be
performed to determine if the existing equipment is capable of compensating for the additional

heat loss caused by the extension.

Sewer System Extension

Gravity sewer lines will be installed following roughly the same layout as the water lines (see
Figure 13.2). Superintendent Earl Theroux and the construction crew from the current
water/sewer project took survey elevation readings along the centerline of First Avernue to
;prov1de préliminary information about the location of the break: point for gravity sewer service in
the downtown extension (see Appendix E). A full survey of the area should be completed prior
16 design of the downtown extension. The survey information: provided by the crew shows that

Ethe downtown extensmn area can be extencled to apprommately the cen‘terlme of the East Street

-Based on thie current conﬁguratlon approxnnately 3,250 llneal feet of pipe will -be mstalled to
serve the 2( homes in the downtown area.

The following summarizes the-design for the wastewater system extension:
o  Manholes will be installed at significant changes in grade or direction, and at mainline
mntersections.
¢ Distances between manholes-shall not exceed 300 feet.
» The minimum sewer main line grade will be 0.008.
o The.minimum depth of.cover for sewer main lines will be:3 fect.
e Theminimum diameter of Séwer-zrﬁain lines will be 8‘.§'in_éhes_. .

Maost: hkely, the construction crews will need to use trench boxes due to the narrow streets and
deep- trenches (up to 15 feet) requlred for sewer 1nstallat10n This is' similar to current
‘construclion practices in Tanana, & :

13.1.2 Relocaie Community Sewage Lagoon (previously described as Alternative 3)

The second highest priority for the community will be to relocate the community sewage lagoon.
The current location in the downtown area causes odor and aesthetic complainis. Another
conicern is the direct discharge of lagoon effluent into the Yukon River. Based on projected
community growth calculations, the current sewape lagoon will not be large enough to
adequately serve the community throughout the planning period of this study. To address these
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concerns, the recommended alternative is to relocate the sewage lagoon away from homes, resize
the treatment system for the projected growth in the community, and provide wetlands treatment
for the effluent.

For this to be a viable altemative the following must occur:
e Conduct a wildlife and bird hazard assessment to address potential effects of the effluent
.+ on animals in the wetland freatment area, and the potential for creating safety hazards for
. aiferaft. ..
.. -:-Conduot : hydrology and dramage study to determine drainage patterns in the wetlands
treatment drea. =« ..

* s Obtain permission.: from DOT/FAA for effluent discharge through an above ground

seasonal d;scharge plpo onto DOT property north of the mnway
® iDemg,n anew: sewage Eagoon for 2{) years projected wastewater generation
e Obtain . discharge permit (ADEC Seasonal Discharges from Sewage Lagoons 2003-
3 EBBOOI) for seasonal dlsoharge into a wetland

The first location evaluated for a new sewage lagoon was north of the airport runway. However,
this land is owned by DOT, and FAA typically discourages building sewage lagoons near or
around airport facilities, as they are considered to be bird atiractants. Afier discussions with the
agencies, 1t was deemed unlikely that an easement for the construction of the lagoon in this area
would be' granted.

During discussions with the Too’gha board members at the 65% alternative selection meeting, an

alternate: location on property owned by Clifton Sr. and Panla Eller was selected. Direct

discharge from this location would not be preferred as it would naturally drain back into town.

After further discussion, it was proposed that a seasonal above-ground force main be used to

dischargethe treated effluent to the wetlands north of the runway. Figure 13.3 shows the

preferred location for the new lagoon and discharge pipeline. This alternative is advantageous
for several reasons.

e The preferred location (en.the Eller’s property) will reduce the length of the force main

: Tine required to carry wastewater from the existing sewer mains to the new lagoon. This

. will rediice overall annual pumping costs and capital costs.
& Land purchase from 4. pnvate scller' may be easier than paining an easement from

The pr‘elimihary d‘esign of the lagoon assumes that 3-months of storage will be required. This

storage period was selected to meet the wetlands discharge permit stipulation that allows

 seasonal discharge (typically: niid Jiinie through mid October) to wetlands:

In addition, the DEC permit encourages applicants to provide secondary treatment for effluent
discharged to wetlands. Based on the state wastewater regulations (18 AAC 72), secondary
treatment requires that ne less than 65% of the total incoming BOD;s be removed and that the
arithmetic mean for BODs of the effluent not exceed 45 mg/L in 30 consecutive days. In
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addition, the arlthmetlc mean for suspended solids must not exceed 70 mg/L in 30 consecutive
days. TH eliminary design of the lagoon accounts for these parameters in its sizing, and
should prov1de secondary level freatment for the effluent.

The new-lagoon will be sized to aceommodate 16,240 gallons per day, which was developed
assuming a 20-year design population of 406 people.  Detention time was based on the permit
: requlrement (9 moniths storage) for:seasonal discharge. Using these criteria, the pond will have a
reqmred volume of over:600,000 cubic feet: To find the surface area required, a total pond depth
of 10 feet was assumed, with .allowance for 2 feet of sludge accumulation and 2 feet of ice
- aceumtilation, - Lagoon befms will ‘be. constructed using 3 to 1 slopes. DBased on these
paraineters, the total suzface area forfhe lagoon and berms will be 390 by 350 feet (3.5 acres). It
is Tecommended that the land jpurchased for the new lagoon be double this size, or 7 acres, to
allow for future -expansion beyond the 20-year design period. A new force main will be
necessary to bring wastewater from the community to the lagoon. This line can he installed in
the lagoon’s access road. The estimated force main length will be 1,700 feet.

To provide wetlands treatment, a seasonal force main line ‘will be needed, from the lagoon to the
discharge location north of the airport. This line will be approximately 2,565 feet in length. To
meet permit requirements a final design consideration will be to control access to the wetland
discharge area. Typically this requirement can be met with signage.

To provide operator access to the new lagoon, an access road approximately 1,600 feet in length
will need to be constructed. The access road can be constructed along the trail which lies on the
west side of the existing lagoon. The road should be 20 feet wide to allow for truck access.

Wetlands Dlschar ge :

The lagoon . will provide pnmary and secondary treatment of the wastewater. Additional
. treatment will be: provided by. releasing the effluent to wetlands. Wetlands can be used to
_pr‘owd' ¢ additional reductions in biological oxygen demand (BOD), total suspended solids (TSS),
‘and total nitrogen (TN) Wetland treatment is useful as a polishing step following conventional
_neatment processes.

hen efﬂuent is dlscharged to wetlands, plant stems and submerged, underwater plants act as a
substrate for bacteria and othes '1cmbes that purify water. There are several processes involved
ircliding: sedimentation, filtration, precipitation, flocculation, and bio-chemical transformation.
Wetlands purlfy effluert by acting'as a sponge, soaking up discharge. Particles of sediment and
metals are removed as the water flows through wetland vegetation. Other pollutants such as
nutrients are partially extracted as the water percolates through wetland soils. The biological
processes used in wetland treatment are limited by temperature and plant activity, which is the
reason that ADEC only allows summer discharge.

Before wetlands discharge can occur, additional information should be gathered for design. A
topographic survey of the area would be valuable in understanding drainage. Additional studies
of the proposed discharge location in the wetlands, and area drainage will also be needed. The
drainage study should be completed on-site by a hydrology team, during break-up, so that water
flow can be observed. Once additional hydrologic studies have been done, calculations can be

13-6




PROVIDE WETLANDS
DISCHARGE FOR SEASONAL DISCHARGE
MAIN LINE

ADDITIONAL TREATMENT
2565 FEET

10 droinoge patterns
are approximate

NEWI

LAGOON  ACCESS

ROAD fQ I

EXTENSION
TO AIRPORT FORCE MAIN TO
LAGOON 1700

1~

NEW  DOT
AIRPORT
ACCESS
ROAD
CONNECI
FORCE

Tanana
Dec 2004

WATER AND SEWER FEASIBILITY STUDY

HD
RELOCATE SEWAGE LAGOON

SCALE rrEr



Tanana Water and Sewer Feasibility Study Update

made 1o determine the predicted rise in water level, based on plant attenuation and drainage.
This will allow designers to determine if discharge to the wetlands will pool water and possibly
attract birds Factors that will affect potential poo]j_ug include t‘he pumping rate and duration of

pumpmg rates for the lagoon w111 change based on the duratlon of dlscharge

‘Table 13-2: Chang to Pumpmg Rate based on Duration of ]]lscharge

530epm. .
123 gpm
41 gpm

FAA Separation Distance

The proposed location of the new lagoon is claser than 10,600 feet, FAA’s recommended
separation distance from the runway. If FAA requires a 10,000-foot separation distance, the new
lagoon would need to be moved between Mission Road and the Yukon River, and would require
a szgmﬁcant amount of foree ma1n___p1p1ng (10 250 feet). The foree mam plpmg would hkely

construct a lagoon and force main 10 0(}0 feet from the runway is $ '__5.67 400, .an mcreased
capital investment cost of over $2,000,000, compared to locating a new lagoon on the Eller’s
property. Annual operation costs are projected to range between $39,800 (6-hr per day of heat
trace use) and $138,300 (24-hr per day of heat trace use). Annual costs will vary depending on
the need for heat trace to prevent the force main from freezing. This can be more closely
examined if this location is required.

13.1.3 Extend and connect piped water and sewer along First St, Albert’s Alley to Circle
Subdivision (Previo;ls{}’ described as Alternatives 5 aird 1, 0)

S_ubdlvlsmn 1s_to extend the plpe_d w.ate_r a_nd sewer system from _th_e downtown extension. Based
on housing counts from the 65% alternative meeting, 30 horiies woiild receive piped water. aiid
sewer service under this alternative. Both-water and sewer pipés will be installed in the ex1st1ng
road’ of-way. Pipes will be’ buned and insulated to prevent freezing. The construetlon
teehmqu:es foriinstallation will be. smnlar to those currently bemg used i i Tana:na

An approximate layout of the water lines is shown in Figure 13.5. The east water loop will be
extended approximately 9,750 lineal feet, circulating heated water from the Too’gha WTP to the
homes and back to the WIP. The new lines will tie into the final pipe seetion installed for the
downtown extension.

The followmg summarizes the de51gn for the water system extensmn to the Clrcle Subd1v151on

protectwe coating.
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a  Water pipes will be buried at a minimum depth of 3 feet (typical of the existing piped
system).
e  Hydrants will be installed every 300 feet (in populated areas) along the water lines to
~provide fire protection to the newly served area.
e Hydrants can be used as fill station s;f’for a communjty pumper truck:

® _'[—Iydrants will be located at hlgh points to:serve as air relief valves

Adding length to the existing plpe system wﬂi increase the a_mount of head loss the pumps will
have to-overcome to mairitain the reguired circulation velocity:so that the existing pitorifices i in
the east Ioop will continue to operdte. As in the previous! discussion of extending the plped..

system in downtown area, the exisiing and new pipes were evaluated in.a model using EPANET
software to determine head loss:and pressure through the system, and velocity in the pipes. The
model includes the existing pipes, the proposed downtown extension piping, and the proposed
Circle extension piping. Table 133 summarizes the calculations produced from the system
model.

Table 13-3: Calculations Produced from System Model

..... - _—— T
Pumping

Costs/Year
fisuration s, {3}

=

16" pipes for the system
- | extension, pump (7] gpm):te. S :
- ‘maintain 1t/s veloeity amd. 198 g5 | 103 a : $]7 200

: A install pitorifice connectionisfo - | . CT. L. | T | | T
' homes with service lines less
than 75' in length
Instal[ié" pipes for the system 0.66 (new
gxtension, pump at the current section)
B flow rate- (40gpm), install 105 45 1.02 (old 3 $6,300

individual circulation pumps at

homes to provide service

Install 4" pipes for the system

extension, pump atthe current |- A :
€ - | flow rate (40gpm}, install . - 175 r 1.02 3 511,208
| individual circulation pumps-at ' ' :

: hornes to provide service

section)

Cbtiﬁgur'at"ion:A models a system that inC'lﬁﬁes both the exi'sét"i'nb_.-f}' inch lines and 6-inch water

lines for all new pipes. A flow rate of 71 gpm is needed to m.

_____ in the minimum velocity
reqiired forpitorifice use (1 fi/s). Tn order fo meet the required velocity, the east loop circulating
pumps at the WTP would need to be increased significantly from the existing 1 HP pumps to 10
HP. Increasing the pump size will increase annual pumping costs. Based on the estimates
shown, the annual pumping cost for this configuration would be approximately $17,700.

Configuration B also assumes new pipes will be 6 inches in diameter, but allows the velacity to
be decrease in the extension area to less than | fi/s. Under this configuration, the newly service
hQ-m?S:_Wi-ll _nqed individual circulation pumps. The velocity ip the existing sections of pipe must
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still meet the minimum required for pitorifice connections. Configuration B reduces the head
loss the pumps must overcome and allows the pump size at the WTP to be less, compared to
Conﬁguration A Based on calculations frcm the model, the required pump size would be 3 HP.

fro_m _th_e _m_o_del all homes Would be able 10 use pltorlﬁce serv1ce connectlons Purmnps at- the
WTP would need to be increased 1o a size of 5 HP 1o compensate for the increased head loss
through the additional system length. Th1.s estimated annual purnpmg cest for this conﬁguratzon

is approxmlately $11.200.

Based on calculations comparing the configurations, the least expensive configuration for
Too’gha to operate and maintain will be to install 3 HP pumps (Configuration B) af the water
treatment plant. This will allow pitorifice service connections to be maintained in the existing
system, but will require individual circulation pumps at the new homes. It will be the
responsibility of each homeowner to pay for the power required by the individual circulation
pumps. Thjs will add to the cost of prcviding homeowner's with water service

The extensmn will -add apprcmmately 9,750 feet of pipe. Based on .calculations made for this
system the water may-lose an .a' dmenal 1 5 degrees of heat due to the 1ncreased piping length

CXIGIISlOI]

Sewer System Extension

Gravity sewer lines will be installed following roughly the same layout as the water lines (see
Figure 13.6). Superintendent Fayl Theroux and the comstruction créw from the ongoing
water/sewer ‘project tock survey elevation readings along the centerline of First Avenue, to
provide preliminary information, for gravity sewer line calculations to the Circle. A full survey
of the area should be completed prior to design of the Circle extension. The survey information
provided by the crew shows that the Clrcle extensmn will requ1re 4 11ft stat1cns assummg a hft
station wil] be i

used o hﬁ: the wastewater stream to shallower depths so that gravny :[lew can continue. (No
force main will be required). o

Based on the current piping layout, approximately 5,580 lineal feet.of pipe will be installed to
serve the 30 homes along First Street to the Circle Subdivision. All sewage fiom the new service
area will flow to the extension forthe downtown area.

The following summarizes the design for the wastewater system extension:
e Manholes will be installed at significant changes in grade or direction, and at
intersections.
o Distances between manholes shall not exceed 300 feet.
o The minimum sewer main line grade will be 0.008.
@ The minimum depth of cover for sewer main lines will-be 3.feet.
e The mitimum diameter of sewer inain lines will be 8 inches.
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e Manholes and gravity pipelines will need to be anchored against floatation in areas with
high groundwater or which are subject to flooding.

Most likely, the construction crew will need to use trench boxes due to the narrow streets and
deep trenches (up to 15 feet) required for sewer installation. : :

1 k? 1 4 Per_'farm on-site investigations at homes in the outlying areas 1o evaluate the feaszbth{y
o gf using individual vround‘"ater vefls and conveutmna! septzc systems {previcusly
" described as Alfernatives 10 and 1 4)

Idealiy it will be possible to serve fhe Tomes in the outlylng areas,. w1th individizal on—sate
Systems, such-as groundwater wells and conventional septic systems. These systems offera low
operation cost, while still providing a high level of service to the homeowner. Individual
systems are dependant on site conditions. To determine if on-site systems can be used, each lot
will need to be investigated. Based on a house count, conducted at the 65% alternative meeting,
there are 26 homes that will require on-site investigations (shown on Figure 13.7).

Geotechnical Well Investigations
A test'well will need to be drilled on each lot to determine if proundwater is available. To save

overall equipment mobilization expense, a drill rig should 'be used to . drill test wells at each
resldence _the outlying areas.. :Once a test well has been drilled, the driller should conduct a
pump test tn cletermme if -an ad a1t e__-. that 18, 3 gpim, yleld 13 av-"lable at the property

w1fl affect taste and the aesthette propertles of the water. The‘s‘e constituents can be treated: W1th
conventional individual treatment units, like water softeners, pressure zeration followed by
filtration, or reverse 0smosis units.

Conventional Septic System Investigations

An on-site geotechnical investigation will evaluate the soil conditiens at each residence to
determine if conventional septic systems can be used for wastewater treatment and disposal. A
crew will dig a test pit, and an engineer will perform an on-site percolation test and permafrost
evaluation:at each preferred septic. system location. Percolation rates-will determine if the soil is
suitable for a:drainfield, and will assist in determining the requ red. size: of the drainfield. Local
equipment can be used to dig the test pits for the geotechnical 1nvest1_g_a_tlo_g:_

Based on the on-site 1nvest1gat10ns the number of lots that are: su1tab1e for groundwater wells

13.2 Phasing

The preferred alternatives for the water and wastewater improvements shall be constructed in
eight separate phases. Phasing.of these projects 1s donc to:
e Keepthe project fundable with available grant money
o Fit the length of the construction window in the summer and develop appropriate winter
construction work tasks

13-10
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Tanana Water and Sewer Feasibility Study Update

e Allow each phase to be functional and integrated into the existing system by the end of
each construction season
e Match the amount of resources the community can supply to the project.

Based on _:recient construction records, creWs were able to install 2,500 ‘te 3,700 lineal fect of
water maiins and approximate}y 1 550 to 2,150 lineal feet o'f gra\/ity sewer ‘mains in a
that canbe _(_:_o__mpleted during eaph _phase_ :_Re51dent1a1 servtc_e hnes can be completed durm_g__
winter if need be. |

Project phasing was completed according to the order of importance provided by the Too’gha
board:

1. Provide water and sewer service to the remaining downtown area

2. Relocate the community sewage lagoon

3. Extend water and sewer service along First Street to the Circle Subdivision

4. Provide service to homes in outlying areas

a_nd 3 250 of sewer main. Based .on the eonstructton records. for the current water and sewer
1nstallat10n, thls mstallatlon wtll reqmre two construction seasons to complete The phases of

° Connect the new piping to the ex1st1ng water and sewer systems
o Upgrade the pumps at the existing WTP

e Install 2,445 LF of heated HDPE water main

e Install 1,310 LF of insulated HDPE gravity sewer main

e Install 10 new service connections

Phase I of the system improvements eonsists:of the following:
o In's:taIl"Z 15 LF of heated HDPE ‘water rnain

on Flgure 13 ?

Phase I1I of the system improvements includes the following features:
o Prepare a wildlife hazard assessment and drainage study for the proposed discharge area
e Negotiate and purchase land for the new sewage lagoon
° Obtajn pennission for wetland discharge on from FAA and DOT

® Construct an access road to the lagoon

EEEE



Tanana Water and Sewer Feasibility Study Update

e Install a force main to the new lagoon
e Construct a new sewage lagoon sized for 20-year design life

The next priority for the community is to provide piped water and sewer service along First
Street A]bert s Alley, and to the Clrcle Subdlwsmn T'he 10tal g tequired is 9,750 1f of
. s from the ongoing systern

! _-'=1t wﬂl take approxnnately four construction seasons to extend the system to the

Phase TV of the system improvements consists of the following:
2,095 LF of heated HDPE water main

1,435 LF of insulated HDPE gravity sewer main

1 lift station

6 new service connections

Phase V of the system improvements includes the following:
2,895 LF of heated HDPE water main

1,650 LF of insulated HDPE gravrty sewer main

2 lift stations _

‘3 riew seérvice connections -

Phase VI of the system improvements consists of the following:
o 2,635 LF of heated HDPE water main
s 1,420 LF of insulated HDPE gravity sewer main
» [4new service connections

Phase VII of the system improvements consists of the following:
2,125 LF of heated HDPE water main

1,075 LF of insulated HDPE gravny sewer main

1 1ift station

7 new service connecnom

The. final area of the communit that will need water and ‘sewer service are ihe homes in the
outlyiiig areas along White Alicg, Mlssmn, and Site Roads. An 1nd1v1dual 011-51‘[6 evaluation- w111
determine the type of service that can be provided.
completed it is unknown how many groundwaier wells and on-sr[e conventional septic systems
can be installed. The on-site investigations can be completed in conjunction with any of the
above phases, ‘as funding becomes available. For reporting purpases the investigations will be
listed as Phase VIII. Once the investigations have been completed, Phase IX will install the
systems where site conditions allow.

1312



wr LA

fiure 133

EXISTING WATER UME

PHASE

PHASE .

PHASE LAGOON 1Q10 N Not shown
PHASE

10 PHASE .,
PHASE

PHASE win NVES11GATIONS FOR OUTLYING HOMES Not shown

PHASE  ix INSTALL SYSTEMS AT OUTLYING HOMES Not shown
VALVE
HYDRANT

NEW SERVICE CONNECTION

- 00t

. CC

Dote

Naeka IO WATER AND SEWER FEASIBILITY STUDY
scae w eQ PHASED WATER SYSTEM iaa



HD

EXISTINQ SEWER LINE

PHASE
PHASE _
PHASE LAGOON IONh Not shown
PHASE
PHASE
PHASE

PHASE VU
PHASE i INVESTIGATIONS ror  INGh  Howmes Not Shown
PHASE INSTALL SYSTEMS AT OUTLYING HOMES Not Shown

MANHOLE
UFT I O N

NEW SERVICE CONNECTION

Tonana

WAThA AND SEWER ITYh STUDY

PHASED SEWER



Tanana Water and Sewer Feasibility Study Update

Phase VIII of the system improvements includes the following:
o Cornpletc on-site investigations for eac:h home in the outlying areas

avat -ble water
° ZDw test pits to evalnate 5011 COIldll‘lOIlb for on-site conventlonal septic systems

Phase IX of the:gystem improvements consists of the following:
o Install groundwater wells at ouﬂymg homes, whete viable
» Installon-site septic systems at outlying homes, where viable
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Phise

witown Extension

Table 13-4: Phased Improvement Plan

Cumulative
Tol '

I Extend water and s&wer servir tallat
Street, Install force main and a Ilﬁ station along Second Street to. tie new Sewerservice into
existing system,

11 Extend water and sewer mains {o remaining homes along Koyukuk; Second Avenue, and East $1,996.300 $3,816,400
Street. Begininstallation along First Avenue,

Sz:bwmf far Downmwn Extension 83,816,400
- Relocate Community Sewage Lagoon.. = - e -
1 Construct a new sewage lagoon narth of town Install addlticma[ force Hiali plpe o convey $2.409,200 56,225,600

waste from the sewage: collection. system to the'new lagoon. E€anstriict.seasnnal force main
for effluent discharge to wetlatids. Obtain discharge permits for seasotial-wetlarids discharge.

biotal for Lagoon Relocmmn

i ip"mE

979.100

ngtend the piped water and sewer system from the end of the-downtown expans;en along Fn'St $1,753,5£}0

treet .

Vv Extend the piped water and sewer system from the-end Phase IV expansion along First Street, $2,267,300 $10,246,400
Vi Extend the piped water and sewer system along First Street and around the Circle Subdivision. 52,003,700 312,250,100
V1T Extend the piped-water and sewer system along Albert’s AEEey, connect to Phase IV 51,695,100 $13,945,200

m-site [nvestigation

VI *Perform exploratery 14,869,200
installation of individual ; o
for individual lots o test ihe £.13) condmons for installation of conventlonai septlc systems. o
X **Install on-site systerds at outlying homes with suitable conditions' TBD:
Subtotal for Outlying Home Investigations $924,000
Cumulative System Improvement Costs $14,869,200

* This phase can be performed independently of pievious phases, as [unding becomes svailable,
¥ On-site systemns will be installed in Phase TX-where (iere are suitable site conditiois, Cest forthis phiase is dependent on the number of homes able: to support systems.
Allcosts included a 12% design cost, 10%:construction-maragement cost, and a 10% contingency £ost.
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13.3 Capital Cost Estimate

The following tables summarize the capital costs for the pre
been updated to reflect the recent (2004 ccmsh'uchon season
piping mfrastrueture

Water.and. Sewer Piped Exteénsion far Rem&mmg Dovntow

The Lapltai cost to install plped water and sewer to the ey

In addltmn the- penmttmg and SHE
thB be—en meluded in a lump sizm i this cost estimate. Tte
extension are shown in Table 13-5.

$244

ferred alternatives. These costs have
) construction costs for installing

nalnlng developed downtown area:is
tion and freight costs for all of the
0O costs for the preferred alternatives
nized capital costs for the downtown

Table 13-5: Capital Costs for Pipe Water and Sewer Extension for the Downtown Area

$1,273,680

4" HDPE insulated circulating waterline (4" X 12") ,
Upgrade WTP pumps and piping L LS 565,000 $65.000
Buried servicefines 1425 | - LE. $93 ' 75
Housshoeld water plumbing 20 EA $10,713
Individiial water circulation pump {p;tonf ce connection not

T £500

rised)

Subtotal

$1;698,355

8" insulated gravity sewer line (8" x [5") 3,250 LF $244 $793,000
Buried service lines 1,425 LF $93 $135,375
Creek crossing 1 LS $50,000 $50,000
In-home plumbing improvements 20 EA $10,715 $214,300
Subtotal $1,192,675

Design Costs (12%) 0:12 $346,932
Constriaction Management (10%) 0.1 $289,110
Contingeney (10%) 0.1 5289110
Total Projeet Costs: 53,816,300
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Lagoaon Relocation (Phase I1I)

The capital cost to construct a new community lagoon 1s estimated at $2,409,200. The itemized

capital costs for the new lagoon are shown in Table 13-6.

Table 13-6: Capital Cost for New Community Sewage Lagoon

..... ] 1 $100,000
Stte.deygi_qpmgm ______________ ] LS 3 $ I"? ﬁO{} $17.000
_‘Berm'coustrugtion (in-place) 16,830 Cy G8% | 8151470
Ateess foad construction };EOO LF ; :s-f':SE-?ﬁs. | $440,000
Force-main pipe from old lagoon to new 1,700 LF §244 $414,800
Force main discharge line to wetlands 2,565 LF $75 $192.375
Lift station i EA $250,000 $250,000
Misc, pipe discharge appurtenances 100 LE $244 524 400
Access signage 1 LS $5.000 $3.,000
Permit acquisition 1 LS $20,000 $20,000
Land_agqmsmon 7 Avre $30 000 $210,000
Subtotal $1.825,045

Tomi Sepvape
New Sewa e Lagoon

Tsimsion

Design Costs (]2%)

§219.012

Construction Management {10%) 0.1 $182.510
Contingency(10%) 0.1 5182510
Total Project Costs: 52,409,200

13-16




Tanana Water and Sewer Feasibility Study Update

Waier and Sewer Piped Extension to Circle Subdivision (Phase TV-VII)

The capital cost to extend piped water and sewer service to the Circle Subdivision is estimated at
$7.719,300. The itemized capital costs are shown in Table 13-7.

3-7;: Capital Cost or'Pxpe

er and Sewer E

ision to Cirele Subdivision

) 9,750 LE 244 | $2,379.000
Bm‘}ed service lines 3,250 LEF 895 §213,750
Household water plumbing 31 EA 310,715 $332,165
Individual water circulation pump' 31 EA 5500 $15,500
Subtotal $2.,940,415

! Assnmes velocity in pipe will require use of individual circulation pumps

. $1,361,520

"""" 2,250 LF | 895 $213,750
_ 4 FA | $250,000 | $1,000,000_
___In~hame piumbmﬂ 1mpmvements 31 EA [ $10.715 $332.165
___________________ : royeoyT

Sulitotal

Summary.of Construction Costs

Circle Piped Water $2.,040.415
Circle Sewer Water $2,907.435
_Total Construction Costs | 55847900
Design Costs (12%) 0,12 701,748
Construcimn Management (10%) 0.1 5584 790_ _

0.1 | 8584790
7,719,300
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Qutlying Areas Investigations for Individual Wells and Septic Systems (Phase VIII}
The capital cost for individual on-site investigations for groundwater wells and septic systems is
estimated at $924,000. The itemized cap1ta1 costs are shown in Table 13-8.

Table 13~8 Capxtal Costs for Outlying Area Invest]gatluns

Linit

rilling program ] 0 B §520,000

---;f?:]ﬁ:e&élbp'fgaw water source’ L Y LS | $5000.| $50,000
" Géotechnical investigation S - 26 EA 5000 - | °$130,000
Subtotal $700,000

"Based on 10 wells developed

Summary OFf Construction Costs
' Total Water Capital Cosls L ]

Waler Well
esion b $84.000
. Constmctwn Management { iO%} 0.1 $70.000: -
: Cnntmgency{l()%) : 0.1 570,000
. _'Tatal Project Costs: $924.000 "

13.4 Estimated Annual Revenues and Revenue Sources

Too’gha charges residents for piped water ‘and sewer service: The preferred alternatives will
provide additional revenue by increasing the number of services hooked to the system.
Currently, Too’ gha charges residential properties $50/month for water service and $50/month for
sewer service. Table 13-9 shows the expected revenue from the preferred alternatives. At this
time, there are no additional commercial or industrial revenue sources that will be added when
the.system is extended.

_ ‘Downtown Extension _ 20 gige $2.000
Newleeoon T e o s : 0
Circle Extension 31 3100 53,100
Geptechnical Investigation 26 $0 30
Total/Month £5.100
Annual Tatal 561,200
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13.5 Annual Operation and Maintenance Costs

Annual operation and maintenance costs were calculated for each of the alternatives. Table
13-10 summarizes the project’s Q&M costs.

‘Table 13-10: Projected Inercase.of Operafion and Maintenanee Casts for Preferred Alternatives

Alternative
ription

Downtown Extengion $1,350

New Lagoon® $1,000

Circle Extension $1,550 $18.600
Geotechnical Investigation™* 30 $0
Total O&M Increase $3,900 $46,500

*Based on O&M calculations for 6 hours of heat tape/day during winter
months, These costs could increase if heat tape use is needed for longer
durations.

** Costs for this alternative will be the responsibility of the homeowner:

13.6 -__qupi_t;ji Cost per Home Served
Based on the ‘capital costs developed for -each of the preferred Eﬂfél‘éﬁatives, a per service
conniection ¢apital cost was caleulated. Table 13-11 summarizes-these ¢aleulations.

Table 13-11: Capital Cost per Home Served for Preferred Alternatives

.. Preferred Alternative

. Esi'ih:aé_t;& Capital  Number of

. Description . Guast vices . . Cost/Service
Downtown Extension $3.816,300 20 $190.815
New Lagoon $2:409,200 89 $27.070
€ircle Extension $7:719.300 31 3249010
Geotechnical
Hivestigation ; $924.000 10 $92.:400
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Summary of . __.ana Borings

ne = not encountered. *Top of PVC set below grade, covered with steel can. **Bottom 5 ft of pipe is slotted.

Duane Miller & Associates
Job No. 4135.02
September 1997

Bt e |

/ “oF oF : Top of

Boring Boring PVC  Water Frozen Fill Organic Topof Sand/
Number Location of hole Setting Date Depth Pipe Depth Soil  Thickness Thickness  Silt  Gravel
1 W. P.S5./~30 ft. N of Airport Rd Woodland 8/26/97 305ft 30.0ft - 15t - 1.0t 1.0t 12541
2 W. P. 5./~120 fe. N of Airport Rd “ Woodland B/26/97 30.5ft 30.0ft - 1.0 ft - 451 45ft 1351
3 | W.P.S./-140 fl:,. N of Airport Rd ‘Woodland B/27/97 30.5ft 30.0ft - 2.0ft - 1.5t 1.5 # 13.5#
4 W.P.5./N sﬁoulder of Airport Rd Road shoulder B8/27/97 31.0ft 31.0f - 5.5 ft 251 151t 4,01t 11.01t
5 W.P.5./~130 ft 5 of Airport Rd - Woodland B/27/97 30.7f 300f - 106t - 1.0 ft 1.0t 145R
6 W. P.5./~50 ft S of Airport Rd - Woodland 8/28/97 205 ft - - 1.0 ft - 1541 151t 1201
7 3rd & Mills, SW cor Road shoulder B8/28/97 20.5ft *20.0ft - 407/85 25 151 401t 6.0 ft
8 2nd & Mills, NW cor-. Road shoufder 8/28/97 200ft *200ft - 6.01/85 1.51 154 3.0ft  6.0h
9 st & Garden, 30 ftS - - . Gravel/Grass 8/28/97 215 - - - 1.'0 f - 101t 6.5 ft
10 1st & Mil]s, ~30ft5 . Park Grassland 8/28/97 21.0ft *21.0ft** 180ft - - 1.0 1.0t 6.0f
11 1st @ school, S edge ':Road shoulder B8/28/97 21.5f 21.0ft* 205 ft 80-140 031 1.7 ft - 20HR ._ 7.0 f
12 3rd @ ice rink, 5 edge Road shoulder 8/29/97 210#f ‘21.{j ft - 708 221 : 1 3 35t 165H
13 3rd between City & Ulility sfmps, S Roadshoulder 8/29/97 205ft "20.0ft - 8.0 ft 151 10 ft 25 11.0R
14 School St between ond & 3rd, 14 AW Grass 8/29/97 200ft 20.0f* - 6590 - 1.6 ﬁ | 1.5 1 11.5 ft
15 3rd between School & Mills, S edge .Roa-d shoulder B/29/97 20.5ft *20.0ft - 6.5 ft 1.0 f 1.5 fl 25 it 8.0H
16 Ist & Mills, NW cor | Road shoulder 8/29/97 205ft *200ft - BOft ~ 0O5# 051 1.0t 6.5 1t
17 Park & Garden, SE cor Road shoulder 8/29/97 205f *20.0ft - 5.0?/6.0. 051t 051 1.0 ﬂ. 7.0 ﬁ
18 3rd & Garden, N edge ' Road shoulder 8/29/97 15.0{t - - 13,5 ft 251t 1.01 35 ‘i3.5 ft
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PRILLER'S BADIE. oo oo eesssereeseesmesonssemeeeees o sersesoos
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OWNERN OF LAND...... Jete..llgholia.....

- FRODM,. ... FTL TOL “ 30 SRR “ FRRODBL....eiainniee

;o — - —_— B - — e =

LOG OF DRILLING by A & L DRILLING COMPANY _ 6
| | | . |

%S:I‘ATIC LEVEL OF WATER I'T.._ we=me

.............

" DEPTH OF WELL
AN .
ADDRESS b {3“"”:\.3

WELL—BITE.......... Tananm,. Alnnla

TRET

DRAW DOWN FT.
DATE—STARTED o UL T X T g XDOT s UALS, TER HRt

DATE—ENDED. oo JULFE L 3y RO T
KIND OF FORNATION: :

N A L kB s Ay bt T R EET R BB A bk Ne bbb aten

L T T TP

FROML Q..o FT, TO M FTQAVCD Dherdan . FIRORM..ooooooreee. FT. TG
rrderma Frogi~=4d5y rnom

FROP.....mvvcrmrcner F Ty TO s lvrrrirnns T

Fl{OM...A‘...... ............... FT, T075

FRODM....ovrnirerrcenens FT, TO......... .FT..

FILOD..ooe e, FT, TO.oovrirerreerrens - SO FRROM et FT. TO...cue..e.

FILOM. ... FT. TOuimcienmesciceen F T e e orersereeenas FROM..c e F

FIRODI.oiniiiccneens FT, TO IT.. S FRROM IT. TO

FRROM. e FT. TO....cvvemmnsvicn F i nessessinnccscarennensens FRODM...oore

FROM..ooovevesee e FT, TO Fr S FHOM

Y010 RN < WA « ¢ JE SR, 2¢ G S CFIOMe o, ET. TO.o b, FT

.................................

DRY HOLY

ROJUST wRanrd

SDIOLLEIVS NAME. i -

o



M 41 "D Y299

OWNER OF LAND

Xt

ADDRESS,. . 1...42,....17

WELL—-SITE

........... Hudpon-Biohold@ . - newn OF WELL..... 4. £o04 B

mnnnn. Alanka. S - DAV DOWN FT........ 15

LOG OF DRILLING by A & L DRILLING coumr\n | ‘ﬂﬁ

=gy

......-........-......--........,......;.

R " STATIO LEVEL OF WATEI L SRS 3 D

DATE—STARTED.. Ausuut 20,. 1357 . - -eaus, PER NR,.....,. 1050 B
DATE—ENDED.... Aufunt A0 AT . Knn)OFcnmuu ............ Cm5/0 e D. ~§
KIND OF FORMATION; *.

Froot....... 0. p

FILOAI. .

FI'IOM

FLLOMS............

FROM. ... __

FRLon

FRROAL.........

-J'

15...

13 rr T0... 96 . Fr. dond,. Giravel FROM......occooi T, T0

o
Al

T 1o 36 FT_...-..uhllil pAravel  ppon

L L L R = S <
FT. T0.......h2....Fr...8and, Qraval FIOM.............. FT. TO..oreo 0 .
..FT. Tolﬂmﬂand,(}rava 1 FROM ..o I'T. o N :

FroTo...... 33 Fr._ Coovan Jond, hLE— X N
Ewull Orovel
e S FROM.. FT, TO.re. FT...

— ey

Frosr......36...rr. 10 v Dlaok Wntar vAO&Eron.. . TO...., o

FROM..... 29 pr. T0...... 42, rr. Nard Dan FRON oo VT, LLLEG—G—— o SO
FROM...ooo FT, TO. . L3 SO . FUON. o FT, TO..op. T .i
FILOM....ooc T POt FT FROM...oo FT. T, L o
MISCL, INFORMATION: k

¥ell oapad to 41'gn, "Caning Porforatad froz 35

YU o 3grge, o

“:011 gruutad to 10 fout, : o . -

Phi0dseop

i
TMITNETR i

— - =o DIILLEIV'S NAME. o .

e <

- . . -




kY, ¥ELL LOG

LOCATION PHS HospitaT—Tanana, Alaska

L/‘.—,lln-'ll-—\[._. A et
\ - .

b Z‘ -

U.s. PUBLIC HEALTH SEAVICE, DIVISION OF INCIAN HEALTH

DATE STARTED August 18, 197

DATE COMPLETED Auaust 28. 1975

CREW Bordner & Horner .

TOTAL DEPTH OF WELL 155 FT. CASING INSTALLED g7° DIﬁHETERB" & §"
24 - 49’ o,
&BROUT Bentonite SCREEN SIZE £40 MFG. Johpsop LENGTH %Q'
i §TATIC WATER LEVEL 25'-g® HRS. PUMPED 20 @50 GPM DRAWDOWN
o \ © DEVELOPHENT PROCEDURES Run_surge blocks 3 hps
120 hole-10" {1 HFine grave) DEPTH
LT e, o DATE FROM - To FORMATION
']D“'Eo]e—34’ Y Frozen sand & g-10' ) Fine grave]
: gravel 10-34" Frozen sand & gravel
42" Sand and Grave] 34-42" Sand & grave]
. 45! Sand & Clay 42-451 Sand & gray clay
o : ~ 45-49° ‘[ 6ray clay
o 49! Clay 48-56" - Blue clay siit
- 56! Blue clay & si} 56-82! Hard pan grave)
: | 82-102° Blue clay, layered rotien rock
g2! Aard pan grave] 102-105" Clay (purplish color)
105-108" | 8lue clay .
102¢ Blue clay, 108-12p" Rock, clay (aray) & sand
layered rotte 120-155" Rock, clay (bot*om of hole)
- rock _ ' : :
105! Clay
Jea! Blue clay -
120! Rock, clay &
s sand
. TSi; _ Rock, clay
- (Bottom oF hole
WATER DATA FIELD TEST '
TASTE  Good APPEARANCE FRESH  Good

AFTER 24 HOURs

TDS ALKALINITY

. IRON

CHLORIDES
pH

SPECIAL HOTES:

See attached drawing.

Uaﬁvgr :Canc-E..l_- We |l

—————
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Well o (.U\Q.\“\Lk\.\.f 4 \) »
. ‘ )

] LOG OF DRILLING by A & L DRILLING. COMPANY 5@‘

-

OWNER OF LAnD..._..fonavas by . dold ettt e DEFTN or WELL.. 49 Lonk

‘ ADDRESS.. . front dtroet . e eremreree BTATIC LEVEL OF \WATER FT..._._. 22 _
WELL—B1TE......Tonara,..Alaala . et DRAY DOYYN T 10...... A

DATE—STARTED......... hipupt..20,..1907..... . "~ GALB, PER mt.....3 6lj ..........................................................

DATE—ENDED....... hufunt 284 X967 ..o KIND OF CABING.... . RGO D
RIND OF FURMATION:

FROM.oooere Do FT TO e L PO, Surden 1310015 SRS n JRl o § SRS o JNRA
FROM...orm b o T TO e P FBD C OFNOMeo e T T A R
rnoa B FroToL B Fr. Sond e draval FROM. ..ot ETe TO oo F oo

Froa........10. . FT. TO..... 22 . Fr.Coarsnbniul O FILOM e e FT T, 0 (OO

Oravel

133 TTV1) SRR 2 Vil s YRR o SV CFROM.. (3§ I o G

FHOM.......22 _Fr.ro... 23 pp. fwrge Oravel, Janon. L T =

FIOM .., 25 L FT. 10, k-3 N— FT..Courab..oun:l. FRONG...ooovrrecrne U 0. o SR

. Criwol ‘ :
FROM e FT. TO. i ORI O FIROM..coiiennn FETO L T

=1 o sk T, 2 .
CFHOM. . AM T, rUJGFI‘ﬁ"“ LA LAt FRROB s e L U0 e Y e

FROM.ceor . FT. TOocooreererrrreon, O SV FROM. oo FT. T e F e
FROM.c M TO A2 Mokox Tnnd .. PADG Fronn. L VA LV TRIOION 2 VRN
FROM ... 4 2. FT. TO....... A9 Fro ook i, FIOM.. o T TQ O SRS

MISCE. IHFORMATION:

ifell ;c.unud:' to 42 feat 6 fnchas, Cusing perforated frow 34'C" 1o
396", " Holl greuted to 19 faot, '

st }

Fusducy uapansm . e DM ELLEIES HARTES i ccimies e ceneescreeor s reessas s

T 113M AD




N 0 . C{if‘-‘\ uJEu_.*\'E(h-‘—’a‘-—")
A . | T wse. 200 Srem Wy

-paws LI . - ' . -
b -t - Tof ™ AN-Tomvose TRV .
oqeet ™= MDD -R-9/
Proge ICE WATER WELL, INC,

P.O. Box 10529
FAIRBANKS, ALASKA 99710
~ (907) 457-5444 _ _

}D‘ H.5 - WELL LOG . '
- ~//=~7
Well Owper _G 35-' . C_F‘ 'h‘i NENn A DZ.; gt.a-?nid zxta Fmish/ud
Weil Location TANA x @ A Y Driller £2€ L3R4 €€ Lie\) Tne,
Masiling Addrass _E”\S L Anch, AK Toc Tima _’MZA ™ AR
g i 7 7
Slzo of Caninué_ﬁ'ﬂ{-“ / Daptf of Hola ;. 50) Casad To <3 & ) A

: _ ) »
Static Watar Levaj Mn_mwdnwn do 33" 6" Finish o Walloereey

. Well Pump Tast at ./L'ﬁ—-r‘?ff"i"cen Gelions per minuw.for 727 /A1) S

Formetona Encounterad: -

__O__tn.__LD___ = [4-
0w 25 2 lry & ragel

25 w34 ,?Anr’if Sranel
._.E‘E_tn._iﬁi L Ame /LUP-{-"(' Srﬂf‘l'r\jb aravel!

Kb w0 8o O i

10
s o Wiell Scceoned Fp050
: ¢ 0. = 4D St Stninte Stee |
| w Well CapQed wipes) R lave G194

Pump instailation:

o Dam fnszana._g{-hﬂ- gﬁénﬁwu ‘Qmuirls [FEM Size _{_‘/J. HD '
i '}'\L'Rcrr:\;uved .:? +¢<—;&-=3+ Pussping ons Cn-mPle"fc_—I—

i ] . Material Use:
S l [ ,‘Dr"Da
e Gﬂ Shoe
(0" BY) S/ad Sclfecn T BlanK I Stipg e
K Dacksk  Neo Prea,n, j
gf’!“\‘{-om#r Senl

e s T o

New City well #3



WELL LOG LZC

o~

ETE=D
Lo

Slos &
/O

U5, PUBELIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

J A .
LOCATION __Jrtikr'd  ALF
- e Pt Y B ey
J DATE COMPLETED 2 / 2= /5." DRILLER T Al ! (/X Ep / S B W o A
- - N
TOTAL DEPTH OF WELL =2 FT. CASING INSTALLED ___ = < DIAMETER
GROUT SIS TS screen size 29 SL2 T MFG. T LENGTH___ S
J STATIC WATER LEVEL 3/ HRS. PUMPED /2 @ _Z¢ ___ GPM DRAWDOWN A FT.
_ HOLE DIAMETER
J CASING DIAMETER -
DEPTH FORMATION :
, . , _° | SDILDATATO 15 FT.
J o -2 ANAZEL SeT FEET THAWED ,
BOTTOM OF FROST & M-ATEH1AL____2___’_,
/ il SEASONAL OR PEAMA FROST. SSA=otaC
1 ZI _ 20 _.-—fk =
, ’ aigmy =
9 - 5S0 P AV =Y M WATER DATA FIELD TEST
32 S TASTE _Af0 (RoM  TAITE .
'APPEARANCE FRESH__ &2
! 5 l.l i E éf-'i’\/ AFTER 24 HOURS _ MG ‘:’;""J(;"C. Tl C,: Pl
F IRON / e
CHLORIDES. l T
3 TDS S~
] Y
. . =
PUMP TEST __ = - STATIC LEVEL,
! -
] PUMPING LEVEL .52 ____@__ <2 GPM
AFTER HRS.
. HIGHEST RECOMMENOED PUMP RATE
l WILL STATIC LEVEL CHANGE WITH
TIDES OR FROST
Jud% Sommers We
]DEVELOF‘ PROCEDURE __ syra= for i =g o
}ESTIMATED MAN HOURS FOR DRILLING 7O __#23  HoURS FOR TOTAL Jos 2 &S
CREW FETE | SisiiEees (5L G

]
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'l 427 <9) yooig

- G

"“‘"L(j""é"_()[f.DRIL',LIN ;’ A & L DRILLING COM PANY 4
R aleer Hi‘ojholia . '_ DEPTR OF WELL.___5(0. .fﬂﬂ.ﬂ_._.. ................................. .
ADD;IEBS ........ IG==l, e ' BTATIO LEVEL OF WATER F‘r.:.....lﬂ.-.. ........................ - '
WELL—AITE Tsmnan Maﬂka : DRAW DOWN FT._..._. l'I.-..‘..h..._..',-_.:-.. ........................ _
DATE—STARTED.. __Aum’s 95, u.lQGT...._ 'GALS, PER TiR.. 19.0.9 “._. _,. ............. “
DATE—ENDED..... Auguat..9,. 1967 . b or casina...._ 0. 5! A2 00 D’ e '

KIND OF FORMATION
»

FROM...
\’ F

FROM.....2, s T TO..o. 10 _ rr.8and

---------- RN LE L b tana br bbb aan

FROM...., 10

D FT. TO. e FT.OVAT_Tarden

rr. 5@ell Omvol, Enm}nom

FROM.......... . . fLLE SRR . I

FRO®I..... '..15 ....... \FT, TO. . a0 FT. Large. Oravel, Bendpnop

PROM....

FROM...., ::.'...,....:._..._.-Pr. . ¥« S R S B R T ST

Tertaadimiinens

R, FROM............
Fnont.........dl ..... TIOFT, 'ro.,_-.é?’-...,rr ntar,. S...ml.. '
AT .k.--rr. T0..—...80. - _rr.8and 3tona _

Rl L T R,

..................................

FILOM...oericren, FT. TO.ormmrrermr.., 3 VR

Al LT TRy T T TP

ATISCL. mron;«mnom - P
‘ \ uall n&ued t0 49'9"

Vall grouteﬁ o 10 raut.

PROJECT ELOINERR

e aeam -

ST _Fa0nt..;..............n.......F'r. TO....... N o O _—
— ‘ ¥ HROM..ptloon FT, TO. NS .
o 0 FROM. S U \ R - S
' FROM.. ... v FT, TO N S
: : — :
Caging ierforated frem 42°99 4o 46090,
—DRILLER'S NAME.......... — .




T 4o 7L ey

LOG OF DRILLING by A &, L DRILLING GOMPANY

OWHNER OF.L.AN.D _H-up.lonapa\l Healdenpg..... ﬁ? s

ADDRESS EP'SC'OP‘“‘ Residence.

SRt laterem prman .

wx-;w_srrE..,-...,.ia,nnna,,.,_A.‘Laukg, et e cenae s

._..-_...........-..-....-...-\.--u...—..----.....-.‘--...._.......-..—.....-.....- RS-

DATE—STARTED....

Mjgust 23, . 1957. .................................. .
DATE—ENDED....... Alijin b 23,. 1967 ...........................................

" DEPTN OF WELL Y J?ueﬁ

BTATIO LEVEL OF WATER FT,..
DIIAW DOWN F‘I‘.._..lo

GALS. PER HR.._...} 6@0

~ EIND op msma...........5....5/51"....0.“;;

KIND OF Fo’nnmnon.

. FROM....... Q... FT. TO.......... -3 FT. Qv g m-Hurden-

FROM......., 5. Fr TO..cce 10.... Fr.iond . & Graval

From...... 18, 1. TO.o B3 FT.COSTHA G014 .

anul). 0 rnvc 1
FIOM.......o.coooco . FT. p 4o SR - T

raom..... 2% . Fr.TO. 28

FROM.......28  proro_ 4. Fr.5end & Q..I:.ﬂ.Yle

.........................

FROM.... .. 3. FT.TO. 42... Fr.lator-Sand...

"FROM.....A2. . Fr. TO...ed F... FT.LLQ Yo et
CFROM..o___ FT. TO...ccoc .FT.. .

FHOMF‘I‘ TOveecrn, FT

FROM....o.oooooo FT. TOroo L.

Fll0M..........................FT, TOre, I'T

...................................

FRRODL e FT 00 FT

FllOa'\l.......,..................FI‘. TOovccvvren T

...................................

' FIOM................... FT. 'ron .
..... FT--LU.I‘-&'Q-"GI‘-QVOL, ) EHJRUMFT '1‘01']‘

[-‘IlOM..,.......................l'"T. TUeierre, | SR
FROMFT 1T0............ LEREEN 3 S
FROM. ..o PL Y0 Fro

FRROM

AMISCL. IHFORMATION‘

Tyl ontai to 42 fort lo inchas, Onolng ferforntec Tron

36'l0" to 39 19%, ¥o frout,

PROJCD“ Ehﬂlh L

ol T .

PRILLEW'S NaNRE....
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Tanana, City Well #2

WELL LOG

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

DATE sTARTED Marcn 17, 1981

DEPTH

HOLE DIAMETER

CASING DIAMETER

“LOP PROCEDURE

~'MATED MAN HOURS FOR DRILLING

: FORMATION
rch 20, 1981 SOIL DATA TO 15 FT.
.. - FEET THAWED
BOTTOM OF FROST & MATERIAL _f feet
0 Frozen SEASONAL OR PERMA FROST —————
6 silt
- 10 silt
20 sand WATER DATA FIELD TEST
TASTE lron
30 gravel APPEARANCE FRESH._. Yes .
AFTER 24 HOURS __Y&S
.. feet top -- 40 gravel IRON _3_Pom
. <creen | CHLORIDES.
/ 45 gravel TDS
PUMP TEST __32 feat . STATIC LEVEL,
PUMPING LEVEL 42 feet @ 10 GPM
AFTER 12 HAS.
HIGHEST RECOMMENDED PUMP RATE
WILL STATIC LEVEL CHANGE WITH
TIDES OR FROST

COMPLETED March 20, 1981 DRILLER Archibald

AL DEPTH OF WELL.__ 48 FT. CASING INSTALLED a4 DIAMETER 6"
T__Bentowite SCREEN SIZE 40 MEG. Johnson LENGTH._ S feet

| TIC WATER LEVEL 32 feet HRS. PUMPED @__10 GpM DRAwDown __43-1/2"  FT.

HOURS FOR TOTAL JOB

{EW Archibald

B-3

i1



—_— PEMN Ly - T NeLL LUG ' -(h Z
/::f’ ) : U S. PUBLIC HEALTH SZRAVICE, DIVISION OF INCAN HEALTH
] LOCATION PHS Hospital-Tanana, Alaska ' DATE STARTEbAugust 18, 1976
DATE COMPLETED Auaust 28, 1976 . - CREW Bordner & Horner . _
TOTAL DEPTH QF WELL 155 FT. CASING INSTALLED 97' _ DIﬁHETEBB" & g"
- ZA-99 b
GROUT Bentonite  SCREEN SIZE #4p MFG. Johnson LENGTH q%r
_ STATIC WATER LEVEL_ 25’'-6" HRS. PUMPED_20 @50 GPM DRAWDOWN _ _ FT.
SRR - 3 ) DEVELOPMENT PROCEDURES Run surge blocks 3 hi
"12" hole-10" Fine gravel DEPTH
R . DATE FROM - TO FORMATION
'10"'ho1e-34' ’'Frozen sand & | o0-10° ) Fine gravel
gravel 10-34" Frozen sand & gravel
42" Sand and Gravel 1 34-42' Sand & gravel
- 45! Sand & Clay 42-45" Sand & gray clay
- ~ 45-49' | Gray clay
s 49' Clay . 49-56" - Blue clay silt
. 56' Blue clay & silt | 56-82' Hard pan gravel
: 82-102" Blue clay, layered retten rock
g2° Hard pan gravel 102-105" Clay (purplish color) -
. 105-108" Blue clay
102! Blue clay, | 108-120! Rock, clay (gray) & sand
‘ layered rottej . 120-155" Rock, clay (bottom of hole)
O S . | rock ’
. - 105" Clay
R [ Blue clay
120" Rock, clay &
R . sand
.'*-155; " { Rock, clay
.o (Bottom of hole
o . WATER DATA FIELD TEST
o TASTE Good APPEARANCE FRESH  Good
%f ~ AFTER 24 HOURS TRON CHLORIDES
DS ALKALINITY oH

SPECIAL HOTES:

See attached drawing.

Ma‘hve, Counor\ \r\le ”

£ .
“»\‘ h -'l'l’
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12- b-p0 6:42 PM ; Yy rL10eeot, n o
Notus C—L‘_ru\v‘\c‘:\'\ Nm\\ .

-|%—-——-...—:—--__ mor ot aeegtiadia B T e e ol " R N R Rt AT I LA I
é‘ - Co _ MELL L10G - -
P u. S. PUBLIC HE&LTH SERVICE. DIVISION OF IKDIAN HEALTH
E‘ LOCATION_PHS Hospital-Tapana, Alaska DATE STARTED ugust 18, 1976
- DATE COMPLETED August 28, 1976 . © CREM Bordner & Horner .
... TOAL DEPTH OF WELL_155 ___ FT. CASING INSTALLED 7' | DIAMETERB" & 6°
@ . ~ GROUT Bentonite SCREEN SI1ZE 'fgg " WFG._Johnspn LENGTH_ 10’
STATIC WATER LEVEL__25'-6" HRS. PUMPED_20 @50 GPM DRAWDOWN FT.
T \ . DEVELOPMENT PROCEDURES Run surge blocks B prs
Fina gravel - | BDEPTH
| 3 / DATE.| FROM - TO FORMATION
. “:hoie-§4'a‘ Frozen sand & 0-10" Fine gravel _
: gravel 10-34' Frozen sand & gravel
. 42! Sand and Gravel ' 34-42' Sand & gravel
® 45" Sand & Clay : 42-45* .| Sand & gray clay
: ‘ . 45-49' 4 Gray clay
o a9 | hoay - 4956 Blue clay silt
Eﬁ 56' | | Blue clay & siM 56-82'  |Hard pan gravel -
S . . ' g82-102" Blue clay, layered rottep rock
82' Hard pan gravel 102-~105" Clay {(purplish cu1or) i
C o 105-108" Blue clay o
©p2° Blue c'la_y, 108-120' Rock, clay igra_y) & sand
- : layered rotten . 120-155" Rock, -clay (bottom of ho]e)
: I rock 1
105’ Clay ..
* 108" § [ Blue cldy
"<]20‘ ' Rock, clay & ; . b -
, sand '
-Tﬁé; Rock, clay

(Bottom of hole

- .- -

WATER DATA FLELD TEST

T E © TASTE_ Good APPEARANCE FRESH__ Good
) ; AFTER 24 HOURS " IRoN __* CHLORIDES
DS ALKALINITY pH

SPECIAL NOTES:

See attached drawing. N K

. . .
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VAT N vehabooe L A

Well &2 ( mt't\kk\\)l £ \) ‘‘‘‘‘

Ca \\"a{‘.’\ ht1D

LOG OF DRILLING by A &

OWHER OF LAND.......

Ooazunsty.iallo. -

AUDRESS...._.... front. liract

WELL—AITE......Tonapa,..Alooka ..

DATE—BTANTED....... M1gu0t..20,.. L367..
tupunt. .26 ....lﬂf_:.'_f ............. S

DATFE—EHDEL.........

QEQ‘HQW&E‘imxf

A AN

L DRILLING. COMPANY

DECTI OF: WELL......A0. Loak

BTATIC LEVEL OF \WWATER FT. .. .22

DAV DOWN FI.. 1!] )

s ey 9%, Jan

GALS. RER M. 3 60

HIND OF CASBING

........

. f 2/..'.".1.‘....9.. Dt

KIND OF FORMATION:
FROM.coonnnn B FT, TOn Lo FRLLVAT, Suriden
1Y 1 I

Wloaran.
ﬂrﬁvnl

Tranifbrmemayy

FROMeo B oo FE TO i Dl FT..

FROM. B ;draval

FHOM....o. ) Aol

FIOM.cvnieicriee F T TO it

FROM..onr L FTL TOrin Eics

FILOM ..coooeeere @3 L FT. 10 i ) I FrLCourat. suned L

Griwol

FLROM ..o FT. TO.oorrnnans
. 36 3
FROM. .28 L FT TO v F T

FIROM. oo 20 U o | T
............... 3..Fro 1042

-----------------------------------------

F1oal

3 1{05} SO AD Fr..llook..

FRROAM...coeevmven T
FROM. ....ovrvess e B
| G U1} SR FT.
_“_J',nr[;o Urnvul. Jalkhom
FRODM....eeenn T
FILO‘-! T,
FIROM.......oc.e e cnees o W
FIROM ...
ontar. nnde. PAnO rnosto T,

FIOB i, ¥T.

.. FT.

.........................

..........................

MISCL. INFONMATION:

ilell cnsed to 42 feot 6 inchoo,
396", Mell greuted to 19 foot.

Caul ng purforsted frow 34

e 1,0

PALduey INGTHENR '

ABILLETCS NARME s e ns roseomsrsnsesssness sesssnos st seasans




it weie ® 3 (B 3

\ ok a : = Tw use 43-002;%}"’ it
.--...-.-:'_"‘_‘__-(; -:'-:;-_::'-t:’:._ -..--::- (.'.' L. -ﬂ- N DD -; _q! 3.087_‘. FN_ZU..U;U b . .y .
R Progect ICE WATER WELL, INC.

P.O. Box 10529

FAIRBANKS, ALASKA 99710 @
{8907) 457-6444

PH.s. WELL LOG
Wall Owpar Tansn & D?:g;zfd Z:a/r-(i:is?r{ad
Woall Location w ¥ Driller £22 WA €C e i) “Twe,
Mailing Address _E”;S : nnc}'\. aA¥ Toc Tima NIZA T A!/R .
' Slzs of Casinuéﬂﬁ-le- {_  Dept of Hola 0 Cased To <3 g’ . »

Stotic Watsr Lovel mtl"_mednwn jPLB,.ﬁlﬁnish of w&u@."&f_ﬂ_“
Weil Pump'Tast at ,/j'ﬁr‘f'l:tr'\ Gellonz per minute. for 721 4/m 17 o
Formations Encounterad: )

(L w_ o :51 [+

[0 25 lty Grayel

e . _35'_19.,.36_ __;S,qnd_ff Croavel
A b w46 LArme ]'-UF-!-er' Realire Grave !
| L 0SSO _Bed e K N
1o
BSPRETEETL R o Well Scceened F8050
ST N to. = YD Sint Stankes Stee
I f to el Cap@ed wisieel O latve 9-/1-9/

Pump Installation:

T f Dats lnstalla.?L t D-*:FVPO M ' Em Size _L‘/;l HD
kS : o -)\Lgen:mued A{der ot Pumaping Loas CnmPle't(_—‘.(“

Mazterial Useqd: .
67 pipo
4" Shoe
(0" PHp S/0t ScRecn ¥ F Kk 5 ot ok
Y packal - Meo P reaqna i
Bentonic Seal

L T o W

New Cihy well #3



W' LL LOG TOO'GHA-I
Project: Too'gha Water Source = ] L g
- g B Soil Description E |8 Depth | Well Construction
) N o 8t T iQ
Location: Tanana, Alaska g g E c;; E & 5| 8 (8
M) : = |id -
: PP R o 3 IB|E - =} tack welded
Site: Adjacent to exxstmg c1ty . — 0 — - . cap
. well : Sllty sand A _ ] i
0 . ' ndy Si W L -
_ S _ 50 50 ML | Brown Sandy Silt, dry / % - 1. L 1" bentanite
Date: ~| 27/28 June 1998 S / i | g -
. g - - | a
: : : : 0 = P d
Client: . Too'gha Inc. /A 10 —~ ] 4
_ _ 30 40 30 14° M Silty Sand with Gravel, ' ;“,,.53; 10— -
Y L —
Engineer: - Eric Gropp PE , Montgomery _ | o Yy - -
g : Watson : Fe] = -]
—_— : 30 50 20 12 SM Silty Sand with Gravel, b - -
Al Y ard - —
Driller: Alpine Drilling dry e -
. . o L . pa—
— : ? 4 4o (8 T,
. AirR ' 50 40 10 1/4 | GW-GM | Well Grnded Gravel with e red 20— o——{—— B” dinmeter
Rig Type: Ir Hotary silt and sand, dry AWy — - 0'3?2“ thick
i . . LA — ] coging
. . 1t . $elly .. —
Boring Size: 8 Elevation: 96 80 20 0112 | QW | Well Graded Gravel with 159G 159 - _
: ; sand, raoist Y I~ —
Site M A [ 7
1ite Ma LY L v.d _
viap 07 O - :—30—:
patanei - -
g - .-’&n . P —
95 5 0 1 GW Well Graded Gravel, moist 59°C ko L -] Ve K-packer
. e — — scal
95 5 0 3 QW | Well Graded Gravel, water |64 — - " diameter
. L — — :
bearing 2, 25 L — K 20 slot
90 5 5134 ow Well Groded Gravel with trace 2% j,;;; _ N ==cf slainless steei
35 65 0 34 sw :.:t :lnGradcd sm:li g :1;“’ __40—: =5 oo
ell Sand with -~ paut Tl e — Bottom plate
gravel, significaot water ] — I - w:ldedtl:::
production ___ 1 sCIoen
Bedrock L —
Bottor of hole - ]
1"=200" Yllkon RfVer




WELL LOG TH-3

oy
- & g
Project: Too'gha Water Source — o @ E B Depth
oject: [ w N d 85 Q
~ =g 8w o o ()
- Tononn. Alaska S38 6| o = |48
iom: anana, Alas ; . L ! | S
Location; ’ L LeEs 2 Soil Description 3 =&
- Yand & Qravel Fill — 0
Site: West end of Third Avenue Orgoaics
5 5 %0 172 ML Brown Silt, ice rich '
_ 7%
. 25 25 50 1 L Brown Sandy Silt with A
Client: Too'gha Inc. Crave! //
Engineer: Eric Gropp PE , Montgomery - 50 30 20 12 aM Silty Gravel with sand we.d
T ‘Watson :?Oﬁ.";
— 24703
Drﬂler: : Alpme Dnlli.ﬂg — - . - -2"&":
. : 70 30 0 34 GW Woll Graded Gravel with L4, 06T
) sand g
Rig Type: Air Rotary PREIR:
o Tt
;:56?83
- . | . . 1 el
Boring Size: 6' - Blevation: 96 ft - PR
i i 3; :d::\:
Site Map BS 15 0114 | OW | Well Groded Gravel with el d
sand nod trace sile (% Con
iy T rorod
Altport Rgag 276
.l_: Ee.",
- : 00
L . _g -ée'c
1000 0 1 GW Gravel 4o e
-\uuﬂ {'L-' L
100 0 0 2 GW | Oravel L -
* O -
,'.,a:cc;- -
G® 2.
‘“, uOg:_n ™
A I
Bedrock § —>0
Botlom of hole § — 60
No waler encounlered S~ oo

Well Construction

Dry hole,
Well not constructed,

Hole ehandoned wilh
bentonite grout




atotoat 5, =
— 2 | oo £ |8 | Depth
Project: Too'gha Water Source % .E g o g _E E o (R)
Owin}y = ] o = |58
Location: Tanana, Alaska TERs o Soil Description A B ,E
' an Vel Fill I 0
, SE Cormer of Water Plant _ Orgenics, waody
Site: Lot 0 0 100 1/4 ML Brown Silt, some organica,
' ice rich, <5% sub-angular
gravel , /
Date: 26 June 1998 | /
0 0 100 1/4 ML Grey-brown Silt, ice rich 4
Client: Too'gha Inc. 0 0 100 1/4 ML Grey-brown Silt //// .
Engineer: Eric Gropp PE , Montgomery : : n/’{i
nglneer: Watson 70 15 15 1/4 GM Silty Gravel with sand 3:;{‘:&:’}
- RO 7
Driller; Alpine Drilling 95 5 0 112 GW | Well Ornded Grayel with oyt 8
: few sands and trace silt P57 0]
N 'ong ‘o.n
RJg Type: Air Rotary infﬂ; :,:
. : 00"
. . " ' i .Qg sl
Boring Size: 6 Elevation: 100 9% 5 0 12 GW | Well Graded Gravel with SRR
fow sands and traca silt pa7o) g
. .o' .
Site Map %8751
i
R
8 m i ] ] ;sgal"ju;(
95 5 0 12 W - | Well Graded Gravel wilh A
LTEST HOLE’ few pands and trace silt ',ff’g‘ .Pe':
D 3007y
Al -f,q :o‘;..
Ipori Roag 1"=200" Fl
95 5 0 1R ow Wel} Graded Gravel with eyt 5
few sands and trace silt p
, Bedrock
P \
— Par
o k . Bottom of hole \<
M~

No water encountered

U Q : l ‘kThirdAvc.
2 "1 |
1 l v, ‘épuﬁu

Well Constructi...

Frozen, dry hole.
Well not constructed.

Hole abandoned with
bentonite grout.




WELL LOG TH-1

Project: Too'gha Water Source
Location; Tanana, Alaska
Adjaceﬂl 1o proposed water
Sile: plant
Date: 25 June 1998
Client: Too'gha Inc.
. Eric Gropp PE , Montgomery
Engineer: Watson
| Driller: Alpine Drilling
: Rig Type: Air Roﬁw |
Boring Size; 8" Elevation: 100 £
Site Map

EB| TEST HOLE |

1"=200

sand and troce gilt (a1
‘Bedrock %
Bottom of hole

No water encountered

)
{ k=
o Y o b}
ig8a| ¢ s |5l ®
S v R 3 . . = % B
TEEs A Soil Description B Bl
Sand & Gravel Fill — 0
Urgadick
5 15 B0 12 ML Brown Silt, some organics, )
ice rich, <5% sub-angular
gravel /
- - 7
5 5 90 12 ML Grey Silt, ice rich, <5% 7
sub-angular gravel /A
25 15 60 8 ML Gravelly Silt with sand %
_ | 7
5030 20 12 aM Silty Gravel with sand 30-3323
i i
70 15 15 12 | GM-GW | Well Graded Gravel 05
with silt and sand . oo
30 40 30 14 sM Silty Sand with gravel :
70 20 10 /2 | GM-GW | Well Graded Gravel 2o,
 with silt and sand 220
5074
LA
,.6,:3;‘.:
O_.- + g
60 30 10 1/2 | OW-GM | Well Graded Fravel with 5o 20 ¢
silt and send 20 200
oop.,-a‘
.20 °
)Bo.".'.:r“t
65 30 5.12 oW Woll Graded Gravel {0575)
with sand and trace silt b oge
Y™ .Uﬂ X
‘ni'n’o':
50,
: . ps-99°4
7520 5 12 oW Well Graded Gravel with S0t "
Od

Well Construction

Frozen, dry hole.
Well niot constructed,

Casing inatnfled, but could
not be pulled, Hole
abandoned with bentonite
grout,




|WELL TEST LOG

Time on 27 June 1998

Pump Flow {gpm)

Project __ |Too'gha Water Source Date: 06/28/98
Client Too'gha Inc. Location  |Tanana, Alaska
[Engineer  |Eric Gropp PE Well New community water supply, adjacent
Driller Alpine Drilling to existing city well
Time Meter Water Level Flow
Below To Below Time Specific
27-Jun-98 of Casing Ground Drawdown | Volume Elapsed Flow C:pacity
gal _ (ft} (ft) (ft) {gal) (min} (gpm) (gpm/ft)
17:47 201975 253 233 0.0 0.00
E’ I8:02 202707 29.1 27.1 3.8 132 15 48.8 12.8
E & 18:19 203505  29.1 27.1 1.8 798 17 46.9 12.4
e § 18:33 2041150 29.1 27.1 3.8 610 14 43.6 iL5
E 5 18:49 204839 29.1 27.1 3.8 724 i6 45.3 i19
a 19:40 207227 29.1 27.1 3.8 2388 51 46.8 12.3
21:02 211030 29.1 27.1 3.8 3803 82 46.4 122
7 21:03 211030 253 23.3 0.0 0 1 0.0
= 21:06 211030f 253 233 0.0 0 3 0.0
2 21:36 211333 259 239 0.6 303 30 0.1 l6.8
3 22:06 211909 266 24.6 1.3 576 30 19.2 14.8
E 22:306 212786 27.6 256 2.3 877 30 29.2 12.7
o 23:00 213956 282 26.2 29 1170 30 39.0 13.4
7z 23:08 213956 25.3 23.3 0.0 0 2 0.0

4,0 60 18 . . .

SN 50 = 10 o ? S R cooTo coo
301 - . E_ VI S ..... ' R R 6 ...... 5 .......
€ 25 g 5 uf- SRR R EEEE RRRRRE ST LR SEEREE
§ 5 B o10d------ b M (R R,
2 2.0 + 30 b [ . . ' X .

‘E 15 —— Drawdown (ft) _ 2 3 g4------ BEREEE REREE SRR AEEEREE SEEREEE
a o —O— Flow (gpm) + 20 % P A S Neeeene e R e
| L L. RN e PO

0.5 - : l - 0 N ...... h ....... ....... .......

0.0 : O ; ' U © 0 0 — ; : ; ;

15:00  16:60 17:00 1800 $9:00 20:00 20:00 22:00 23:00 0000 0 0 20 0 40 50
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LOG 01' BRILLL.G by A & LDRILL ING. COM l’AN\‘"'"T;(
OWNER OF. LAND........ Eh;nda DEETH OF WELL....... 51....#.'5!.9% .
ADDRESS 10-»--6 ; ETATIC LEVEL OF WATER F’I‘ .5
WELL—SITE.. ___ﬁ'smanq. Al aqn\ W ' DRAW DOWN FT.... 0 .. .. e
DATE—.—-STARTED...-.....!I.‘.!:]?Z....]:‘*I L9687 GALS. PER Im.... 420 e -
DATE—ENDED...... July LA L9OT e KIND OF cmsmu ....... -B. 5/[3 ...... Gallgms R
KIND OF FORMATION; s
Froat.... 0 FT. TO...... 4 Fr.0ver. Purden FROM..oo 3 O (SO . S
Front.. b FT. 70......33....rrEOr1n Frout FROM. FT. T T )
FrROM....3]...._Fr. 10..... 37 . Frirovel. Proszon FILOM...: ...................... FT. TO. Fr .
FROM....2 7. ... FT. 70.....3L . Hard Pon, Frozen, ppo. FT. TO.oon. T .
_ Yatsy . '
FROM. cooeecrrrrrerrrsn s TOor L S FROAL....oooo FT. TO.ooer... ET.
From....Bh FT, TO..ooom.. FT. %nd Qrava)l, FROM.covrsroer FT. Tl o SR
Wutor, 7 gpn

FROM..oooeen, FT. TO ET.. FIOM... oo, FT. T L R
PRROM....convo.. FT. TO..cooeer, N FROAL, ..o FTW 0. FT...
FROM..ooeooee, FT, TO. rT FILOM..co FL T Fluioons e
FROM.......ooo.... FT, TO FT.. FROM. ..o FT 0. Fr
FROM....o.. FT. TO...... 2 FIton 0 3 A LT &
FIOM...oooee, FE O | FROM......oo... FT. TOooroer. L,
MISCL. INFORMATION

Cnuud to 42'!3“3 not aesed to full dopth of well-swater: tomy erutm-u~- :

32 PWPES'EadMJ' \Ged050d 7 houra,
IROJECT DHIINUER DRILLER'S NAME.. ... "
, ' o

P T - 1

e om o

J—



*26s11-1996 @7:22 FROM SWAN DRILLING CD INC TD 19872779736 F.81

Jaln

5{‘,3,”— 75

WELL 1OG /
6727775 _ CLIFF ELLER T
. POWFR _PLANT-WELL ... TANANA,—ALASKA———— - =-

O =""1" Tundra N s
1%~ 120 Brogen-Sild . - . - - - oo e d .
12' - 50' FProzen Gravel ;

i .
e o AR . i, S| . L 4 e 2 b - —— e  am. —rn — -

S0 =~ %37 Hard White Schist & Quartsz ¢
— 73!-—-92%.White & Gray-Schist—-—— —I '
97' - 1?00 ] -] o ,,..,.._.._.‘

170¥ 27175 Damp Schist :
175! 235 -White—& -Sray- Schigt— — ———
215' - 21B' Broken Schist & Water . .. |
; 218' ~ 223' Gray Shhist +3f«zc 1
—-— Hg-}_- - cased to—523tativ—wster-level 155* ———

‘G ) Tre———— — g e r— _-i
.
ol 4
; o IR )
_ ' S
SRV
. 148 WELL 10G | A%Z
; 6/2 N.C. Company -
e [25/75 = well Loadtion-Tanana, Alaska -../
:!m o' - 3' Silt &Wood . |
= 372787 Bilt Froaen I
o BU_ 34 Gravel,~Silt &-Sand-—-——=—]
: 34* - b5 Water Bearing Gravel & ‘and
; Well cased to 45° Johnson Screen £50 slot
— &= 10'long '
%r—s%&ﬁc*levei—}}‘—-—lwm e ~°d-raw-down-—j .
! . ! - - - ——— - l—-—-—--n—-——--’ln
; E : R
= pra—
'.-

TGTAL P.@l1



Li

U.S. PUBLIC HEALTH SERV

{

—

2Loc
/0O

SCETED
LoT™ 7
ICE, DIVISION OF INDIAN HEALTH

ELL LOG

TEACE Y LLLZEs / —Uubv ﬁHMEﬂSDATE STARTED > /7’2 / 8/

LOCATION £ ' _
DATE compLETED___ 2/ 25 /81 DRILLER _FETE.  ARZ=[13) [ GLstir) F=udl S
- . LN
TOTAL DEPTH OF WELL =2 FT. CASING INSTALLED =2 DIAMETER .._ <
C-. 4 ‘L' Zo 5 : ——p i - (/
GROUT S IToMITE. SCREEN SiZE LoT" MEG. _—=C~LUZZA LENGTH =
— Fy.
STATIC WATER LEVEL 3/ HRS. PUMPED 2 @ 29 GPM DRAWDOWN __ 7& FT.
HOLE DIAMETER
CASING DIAMETER -
EP N
DEPTH FORMATION
: m e SOIL DATA TO 15 FT.
0-2Z FNOZEM Sild FEET THAWED
BOTTOM OF FROST & MATERIAL __21__/_1
, -~ oy A
. SEASONAL OR PERMA RROST__=EASSALL
ZI _ Za’ _‘;AMD :
' ,-. r i — -
70 - S0 GlLEL. TS WATER DATA FIELD TEST
' TASTE A0 (8o  TARZT = ~.
: APPEARANCE FRESH . &2
S 52 Blue <ot/ AFTER 24 HOURS A0 _Vicuel TR=Cl & 7 /HSh
IRON { -
: CHLORIDES, [ -
TDS ~
4
. =)
PUMP TEST __ = - STATIC LEVEL
. tes ! =3
PUMPING LEVEL _=% e_ =2 GPM
AFTER HRS.
HIGHEST RECOMMENDED PUMP RATE
WILL STATIC LEVEL CHANGE WITH
TIDES OR FROST
Juo\us Sommers We
'-’—- o e ] T . :
CEVELOP PROCEDURE __ S LD S sl ol X
ESTIMATED MAN HOURS FOR DRILLING & H&3S HOURS FOR TOTAL JoB =2 =<5
' CREW SETE AWLL 20 P ELERIL ForE




T 4o 7L APRlg

blocK 7 ‘—0{' '2-

LO (J Ol1 DRI[ L] NG by A &, L DRILLING COM PANY
OWNER OF.LAND..__ -upincopalmﬂeaxdanuo”.m-_ .'nzrnlor“mummm_4gm£u&g:
ADDRESS Epi Scop al Res.c:le.nce’_ BTATIO LEVEL OF WATER FT,. B 17 S -
WELL—SITE..._.... _mxmma.,.mAl anka DIIMV DOVWN ”“"""""10" ..................................... feeseresmnrassens
DATE—STARTED......._.... Mguet 25, 196 GALS. PER R L BO oo
DATB—ENDEDmmmmAuuunh"EB,mlgﬁym nnu:opcamwa_ ........... 6-5/0% Qog Dgersrrreresevesecnsne
KIND OF FOIMATION:
FROM......... 0....FT. T0....... 3. FT.Ovon.Hurden, FROM.....oo FT, TO.r L O
FROM......... 2..FT.TO...._. 15. . Fr.0and.. ... . ! FROM.....rooo.... FT, TO..onerro.... e ST
FRom......15. _Fr.r10.._. 18..Fr.0gnd &.Gravel FItOM SO o W s N FT...
From....... 8 ¥r.To._ 25..Fr.Coarne. Jand, FROM....oee FT. TOuuvror. FT...
FROM....coo FT. TOe. lnmfﬁf}£m9f23$£ FROM......onn FT. TO.......... L
FROML......... a2%...F1. T0.. ... . 2n.... xwuLuﬁggmanuvoL, ﬂgnﬁﬂom .......................... FT. 0. FT....
FROM.....oo. FT, TOreer S VR ‘ FROM....conn, FT. TO.orree.. L
FROM......... 28 ..rr.1o.... 24..rr.58nd & Grayol FROM.. ..o FT, TO..oer. 1 VR
FROM........... J4.....FT. TO.... ... 42.-Fr.Untor. Sand.. FROM. ..., FT, TO..coors. . FT
FROM........ 42...FT.TO0..... ... 43, FT.Q Lay i, FROM......ovvvrrrn. FT, TO..u..... NN L O
FILOM. oo L O s T L S FROM...rio FT, 0o L .
FROM...op.o. FT. TO.ooovoeeo... Ly VR FROM....orro FT. TO...o L N -

MI1SCL, lNFORMATl_ON:

il 0636 3
36100 to 39'10v,

to 42 foert lo inches,

Ho Irout,

Casving rerforated froa

PROJBO‘ EhGINEZ.

DRILLER'S NARME

.................................................




. C

- ——

1497 9 yooig

T — - W

“LOG OF-DRILLIN 'y A & L DRILLING COMPANY 3

B
OWNER OF LAND__ ‘Faltor Nicholia . - * DEPTH oOF wm..__so..fnnﬁ ; o
ADD;IB'BS TS N N TR, — ' BTATIO LEVEL OF WATER Pr....--J.B ............................ - '
wzu.-_arm-_.-.g ............ A_M-ﬂl?k-‘-l ; DRAW DOWN Fr....._17.. e |
DATE—STARTED.., _..Ana'u&t 9....1967 : -. ‘GALS, FER nR., 1800 R - '
m'rz—mmzn._.,,...Ausna.t...Q.a...J.Q.E? : KIND OF CAsING...._ 0. 519 ...QnD.n ........................... .
KIND OF FORMATION; | -
FROM...... Q....;L:;I.ﬁ. TOwewr 2. FI.OVAT_Durden FROM...... FT. TO - S .
PROB......2....0.0.. FFF. TO 10, ~-F1,980d : FROM....... FT, TO S
FrOM.... L0, % rr ro...-..-..?:.? ........ rr.Small Graval, andnom FT. TO.. 2
FROB.....d5... 0 FT. T0..._ 20 Fr.lorge. 0revel, 8emdrnoy, FT. TO.... PT
FROM......20. ! - FT. TO.......41.....Fr.SRALL. Oravel, FROM...coormmvssrmon FT. To... 3 S .
FROM. ...t JFT.T0 T 200 FROM..covrrrsrr i (USSR S ‘j'l‘
FROM..... dl....-_rr TO.yen T Fr.ltoE, S2nd FROM.covrrsrrrr e, FT. TO FT., _ b
FROM.....47.... FT. To...... 80, rr.Band. AAtona... FROM cvrmrcarran, FT, TO...ovmrsroy., S .
Fnoni,,_.,:..._,.::..:._.-f'r. 0. Tkt imiinstt Ly FROMo FT. TO...... L
FROM. st Ty T0uen B2 FT "'..?l' ¥ROM..... e FT, TOunorr.. T o
FROM...c...o.s.....FT, TO.. FT. e Lt FROMvsc, FT. TO AT,
Fnom....._.........._.,:.:.rx_:; TO.vee. FT. ' . FROM...ournrrrernn, FT, TO R .
MISCL, INFORMATION: | e . ‘ I '
' 'Foll ‘caned to 49%9%  Caning perforatel from 421qm to 46tgn,
Vall 'groutedl to 10'.:l‘aate '
FRoJLoT BUGIRERR _DRILLER'S NAME.. . e

—— s i




Ol +°7 * 5 W0

OVWNEL OF LAND.......Edgax. ] osaph

ADDRESS..... L l==24

‘weELL—siTE... L8noza, Alaslka

DATE——ST.AHTED..-......,J.\;l1'3'....21‘”..195.7. ........
DATE—ENDED....... J._uly....al...-.lgﬁ? )

DEPTH OF W

STATIC LEVEL OF \YATER FT

GALSB, PER HR

IKIND OF CASING

Em-_ﬁﬂfent '

e L I e S P

LOG OF DRILLING by A& L DRILLING COMPANY -

ﬂr,f_

KIND OF FORMATION;

Front......Q .. FT. TO.......... Y. rr.0ver Buprdon.

FROM..... X FT. TO...... 6o

FROM.......0.........FT, TO.: 0. 21
e

FRROM.......21

FROM.......22 . FT. TO.... 590

L T T P Ty e

B L P T P PRV

Fr.3and & Oravzl
.......... FT. TO........29 .. Fr.Oravel . ...
. Fr.580d & Gravel

FIt OM52 63

FROM.corr e, IT. TO...

............................

FRROM

FILON....convivaiee FT. TU

....................................................................
..........................

..........................................

FRROM

FROM......oovnriirernnnnn,

FILOM

FIRROM........ccovirrnnrnn,

FILOM

FRROM

FRODM....corevrrnn,

FROM

FILONM

...................................................

..........................

....................................................

.....................................................

...................................................

....................................................

..........................

....................................................

....................................................

MISCL. INFOItMATION;

PROJECT RNIINKER_

PRILLER'S NAMF.oo ol

...................................

..................................
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L]
.y

LOG OFDRILLING by & & L DRILLING COMPANY &

.

\:© OWNER OF LAND...... Pete.llioholin _ " DEPTH OF WELL........ 75 .
L) .
'4

ADDRESS.. ). G=ehd

WELL—SITE........... Tannna,.. Alaoka

.....

— ~STATIC LEVEL OF WATER FT... o=

...........................................

........ - DRAY DOWN FT.....=»we=w

e e s vt e man Lt e e n e a tha e rean s e b b

DATE—~STANTED v TN T X 30 L0 T oo GALS, TER HIR,...... we==

..............................................................................

DATE—ENDED.,...... July.13,.1967...... ~ KIND OF CASING
KIND OF FORMATION:

T e e e e e e R a e P st b aar s rn

'rlto_m..:.0...........-.......rr, TOM, FrQyor. erden... FROM....oee.... e FTL TO
Fitont. 8. PT, 0. 12 . Frheroa Progte- 457  Fnom

.................................

FROML...onsrorn FT, TO....0 FT...... i FIIOM

FILODL....vooeoemrrrea FT. TO. FT...

................. FROM.....ccovevieveennn FT. FO

.................................

............. FRROML.....coaeeu..... FT. [ L NSRRI 2 S
.......................... | 3 VR 0 SOOI L SN " FROBI

FRROM...irercnsn, FT. TO...ccvoermrmreessirnns FT.

........... _ " FLROM......covesrrssenee . F T, TOQ

.................................

FROD...ooiimrererenr e ) 20 VA ¢ S T, Temvessarasrerenare FROM.........vcooeeee FL, TO...

31X 0 ;) S FT. TO..... . ) L AT FILOn1

) 3 [T¢1.) T FT, TO.. FTu.... . N FILOM

FRROM. oo, 120 W \'+ S 2 (T " FROM

FIROBL...oeiirniirna, FT, TO...ovrriricreas SR o OO FROM.....cv e | 2 VR o RO FT

MISCL. INFORMATION; C Sond GRAVIEL Jiu— L LA—
| LRY HOLB L 3
SHnd Shdare & -7

................................

PROQJIETT wMarmmTY

SDTTLLEIVS NAME. oo o e

o



bl 401 <D ¥29)g

L 0G OF DRILL ING by A & L DRILLING COMPAN\ ’5’}

owm:n OF LAND........ludpon- Hiahelia

- : -

T L T T R

ADDRESS. 1“_ 42,,,,17 . ) STATIC LEVEL OF \VATEIL )y SO 3 W
WI’:LL—SITE.. rm ona,_ ALanke.. . . DRAW DOWN FT........35... S <
DATE—STARTED....... .Ausuut 20;-1957 "GALB, PERIHLn;LLOBD j"q.
DATE—ENDED. }uguqt 2063967 KIND OF CASING....... 0. 8/0% Guba
KIND OF FORMATION: * ‘
FROM.......... 0....FT. T0...... L ...Fr..Oveyr Turdsn FROM, ..o FT. TO.o o
FROM......d o FT. TO.con S PT S0 FROM.. L S £ N, FT e
FROM p] p}_To 35 . Fr. -300nds dravel FROM........... FT. TO..occveesre.... L SO
grom. £33 krmo.. 28 pr: .Jand, Gravol PROM.. o FT. TO.... o
FROM....... 1um¢ijTommm;26 ........ Fr...3aud,. Graval FRROM...ooer T T, 2 O
FROM.......80.. ¥r. 1o %5 pr. Lonkan_Gond, PROM..ovm FT U0 |
. : Cuull Oravel
FROM..coror FT. TO...ocooor.. ) R FIROM...onorre... FTs TO.reresso. L
FROM........83.....FT. T0....... 36, _Fr. .::.é!?.!.@.,........g.!'.!l.‘f"1 FIOM..oo FL. TO..ov... rr i
FROM.........30....FT., TO...... 79, . _FT.._ Ilaok ¥oter,aandrron....... FT. TO. Fr
FROM..... 39y, ro..... 482, r‘rlf&rdqﬂ“ ......... FROM...rrrrees Lo OB 3 SRR O S
FROM.o FT. TO v 5 S FIOM. o FT, TO.ro. |
FROM..ooo . FT, TO........ [ SR FROM. e FT, TO....oo S ]
MISCL. INFORMATION: -

Well 0apad to 41vgn, -
Well grouted to 10 rout,

Coning perforated froz 35 yu to 3drgn,
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WELL LOG TOO'GHA-1

Pame
Project: Too'gha Water Source ) ) . =]
— w v Soil Description E 2 Depth | Well Construction
oz 4 q g A (f)
Location: Tanana, Alaska S g = r‘; O Y E
0w i = =
. L 2RRZ | A @ |B|m T[] tack welded
) Adjacent to existing city 0 — — |, cap
Site: well _ Silty sund AR - — | b
' 0 50 50 - i 7 — ik
ML Brown Sandy Silt, dry // — 1. 1" beatonte
e
] / L N . grout
Date: 27/28 June 1998 % L 1 / y sanjtary seal
— — |
Client: Too'gha Inc. / 10— ._ 4
30 40 30 144" SM Silty Sand with Gravel, K % - - B
] -, /'J" - e
. Eric Gropp PE , Montgomery oy 1{25323 — —
Engineer: Ry — -
‘Watson ey v A L |
0 50 20 112 sM Silty Sand with Gravel, | YA - ~
. . . . d‘)’ :; 4‘: ; 4 | _
Driller: Alpine Drilling ;f?-» s :J:E - -
S04 20— ;
_ . 50 40 10 14 | GW-GM | Well Graded Gravel with o 3 - — o 8" dinmeter
Rig Type: Air Rotary silt and sand, dry 5“; ,3:’ - - 0.322" thick
_,'é:,;gg —_- : CasIng
. , 1 . 2aly - —
Boring Size: | 8" Elevation: 96 &t ' 80 20 0 1-172 ow Well Groded Gravel with 520 5 - —
sand, moist iy ,g;, = —
: s v -
Site Map sz = T 50—
g P _
EIY, = -
L) B _
9% 5 0 1 GW | Well Groded Gravel, moist 157027 - - v Kﬂ?““"
e M — j— sea
95 5 0 34 aw Well Groded Gravel, water "G - - .
bearing ] :df:‘""o" — 1 20 d;n.mcl.cr
522 — - st
9 5 5134 | GW Well Graded Grovel with trace |/ 74 - I == 1
gilt and sand s ,‘—'uc",.:j = 40— screen
35 65 0 3/4 SW Well Graded Sand with S — —  EE=]_— Bottom plate
gravel, significant watc/ — SR welded ta
production - ] screcn
Bedrock — —
Bottom of hole = -

TOO'GHA-1|

1"=200" Yukon Riyer







Table 2 - Too’gha (1st & Garden) Well
Raw Water Quality Testing Results

MCL Units Date of Samples Average
' | 31-Jul-98  27-Aug-98 17-Feb-00  9-Mar-00  16-Aug-00

Inorganic Contaminants

Antimony 0.006 mg/

Arsenic 0.05 mg/l

Barium 2 mg/l 0.201
Beryllium 0.004 mg/l

Cadmium 0.005 mg/l

Chromium 0.1 me/l

Cyanide 0.2 mg/l

Fluoride 4 mg/l

Mercury by Cold Vapor 0.002 mg/l|

Nickel 0.1 mg/l

Nitrate as Nitrogen 10 mgfl 0.98
Nitrite as Nitrogen 1 mg/l|

Selenium 0.05 mg/l

Thallium 0.002 mg/l

Volatile Organic Compounds (> MRL}

Total Petroleum Hydrocarbons

(Benzene 5 2.26
sec-Butylbenzene 0.73
Dichlorodiflucromethane 313
Trichlorofluoromethane 3.32

Secondary Contaminants

Chloride 250 mg/tf
‘Color, Apparent i5 PCU}
Copper 1 mg/l
Fluoride 2 mg/l
Foaming Agents 2 mg/l
Iron 0.3 mg/l
Manganese 0.05 mg/l
Odor (threshold odor number) 3 T.ON.
pH 6.5-8.5

Sodium 250 mg/l
Sulfate 250 mg/l

' Total Dissolved Solids 500 mg/l

' Zinc 5 mg/l
Other Contaminants

Turbidity 5

Total Coliform Bacteria
Hardness as CaCO,
Alkalinity at CaCO,
Langlier Index @ 40 °F
Langlier Index @ 140 °F

Total Organic Carbon

Diesel Range Organics

Aluminum 0.2
Calcium

Lead 0.015
Silver 0.1

Above the MCL:

No test conducted:

Montgomery Watson 1/30/01



Table 3 - Mill Street (3rd & Mill) Well
Raw Water Quality Testing Results

Other Contaminanis
Turbidiry

Total Coliform Bacteria
Hardness as CaCO;
Alkalinity at CaCQ,
Magnesium

Langlier Index @ 40 °F
Diesel Ranpe QOrganics
Aluminum

Calcium

Lead

Silver

0.2

0.015
0.1

MCL Units Dale of Samples Average
' 4/20/00 30-Aug-00  5-Sep-D0

Inorganic Contaminants
Antimony 0.006 mg/] <MRL <MRL <MRL
[ Arsenic 0.05 me/l 0.004 <MRL <MRL
Barium 2 mg/fl 0.364 0318 0.331 0.34
Beryllium 0.004 mg/l <MRL <MRL <MRL
Cadmium 0.005 mg/l <MRL 0.0001 <MRL
Chromium 0.1 = <MRL <MRL
Cyanide 0.2 <MRL <MRL
Mercury by Cold Vapor 0.002 <MRL <MRL
Nickel 0.1 0.01 <MRL
 Nitrate as Nitrogen 10 mg/l 0.98 0.66 0.24 0.63
Selenium 0.05 mg/] <MRL <MRL <MRL
Thallium 0.002 mg/l <MRL <MRL <MRL
Volatile Organic Compounds (> MRL)
Total Petroleum Hydrocarbons mg/fl <MRL <MRL <MRL
Benzene 5 e/l <MRL <MRL <MRL
sec-Butylbenzene pe/l <MRL <MRL <MRL
Dichlorodifluoromethane pe/l <MRL <MRL <MRL
Trichloroflusromethane pe/l <MRL <MRL <MRL
Secondary Contaminants
Chloride 250 mgfl 5.03 4.99 4.69 4.90
Color, Apparent 15 .
Copper 1
Fluoride 2
Foaming Agents 2
Iron 0.3
Manganese 0.05
Odor (threshold odor number} 3
pH 6.5-8.5
Sodium 250 B . .
Sulfate 250 mg/! 39.5 38 34.6 374
Tota) Dissolved Solids 500
Zinc 5 mg/l 0.015 0.01 0.016 0.014

Above the MCL: -

No test conducted: i

Montgomery Watson

1/30/01



Water Quality Results

'EPA 200.9 Silver

EPA 200.7 Sodium

EPA 300.0 Sulfate

SM 2540C Total Dissolved Solids

EPA 200.7 Zinc

Other Contaminants

EPA 200.9 Lead

EPA 180.1 Turbidity

SM 19 2340B Hardness as CaCO,
SMI18 9222B Total Coliform
EPA 300.0 Nitrite-N

EPA 300.0 Nitrate-N

SM 5440C Foaming Agents

Volatile Organic Compounds > MRL

EPA 5242 Benzene
EPA 5242 Dichlorodifluoromethane
EPA 524.2 Trichlorofluoromethane

mg/t
NTU
mg/]
col/100m]
mg/l
mg/l
mg/l

pe/l
ugdl
ug/l

Project: Too'gha Water Source Sample Date: 31 Jul 1998 &
Location: New Too’gha Well on Front Street 27-Aug-98 (VOC)
Test Parameter Units  Result MCL
Inorganic Contaminants
EPA 200.9 Arsenic mg/} <MDL 0.05
EPA 200.9 Antimony mg/l <MDL 0.006
EPA 200.7 Barium mg/l 0.123 2
EPA 200.9 Beryllium mg/l <MDL 0.004
EPA 200.9 Cadmium mg/l <MDL 0.005
EPA 200.5 Chromium mg/] <MDL 0.1
EPS 3354 Cyanide mg/ <MDL 0.2
EPA 300.0 Fluoride mg/l 0.287 4
EPA 245.1 Mercury by Cold Vapor mg/] <MDL 0.002
EPA 200.7 Nickel mg/] <MDL 0.1
EPA 200.9 Selenium mg/l <MDL 0.05
EPA 200.9 Thallium mg/l <MDL 0.002
Secondary Contaminants
EPA 200.7 Aluminum mg/] <MDL 0.2
EPA 300 0 Chlon'de mg/l 8.4 250
LAl 3 st . i
EPA 200 7 Coppcr mg/} <MDL 1
EPA 200.0 Fluoride mg/l 0.287 2
SM14 203 Langlier Index @ 40 °F -0.33
SM14 203 - Langher Indcx @ 140 "F 0.75

7.02 6.5-7.5
<MDL 0.1
14.3 250
31 250
348 500
<MDL 5
<MDL 0.015
2.6 -
330 -

0 -
<MRL -
0.35 -
<MRL -
0.80 5
1.71 .
0.98 -




“ NORTHERN TESTING LABORATORIES INC.

3330 INDUSTRIAL AVENUE . FAIRBANKS, ALASKA 35701 {907) 455_31 16 « FAX 456-3125
B0DS SCHCON STREET ANCHORAGE. ALASKA 89518 {307} 349-1000 » FAX 343-1016
POUCH 340043 PRUDHOE BAY, ALASKA 55734 (907} 659-2145 - FAX £55-2146
Village Safe Waler Report Date: 1/30/01 : //Z.
555 Cordova Date Arrived:  1/24/01
Anchorage, AK 99501 Date Sampled: 1/20/01
. o Time Sampled: 8:45:00 AM
Atln: Lynn Marino Sampled By: RD
Phone:  (907) 269-7602
Fax: (907) 269-7509 MRL = Method Reporting Limit
COC# 23260 Flag Definitions
NTL Lab#: F201932 B = Below Regnlatory Minimum
Sample Matrix; Water - H = Above Regulatory Maximum
Locatdon/Project: - Pilot Test-Tanana 7,,‘_} = 7RcAieD M = Matrix Interference
Client Sample ID  01-20-TW WAreL * = ] ess Than Reporting Limit
Comments;

**pH was run past EPA 24 hour holding time per client request

Flag. MRL Analysis Date '

I{ Method Parameter | Result Units
SM2330-B  Langelier index | 0.410 unit 1/28/1
SM2540-C  Total Dissolved Solids | 550 mg/L H 350 1/25/01
SM 4500-H-B  pH 7.22 unit 1/24/01
EPA 200.7 Calcium 146 mg/L 0.04 1/26/01
EPA 200.7 fron . < MRL ma/L * 0008 1/26/01
EFA 200.7 Manganese < MRL mg/L * 0.005 1/26/01
EPA 2009 Arsenic 0.005 mg/L 0.004 1/30/01

Z/’éﬁm e,
eported by J’ry‘éé Nicull
Fairbanks Chemistry Supervisor




NORTHERN TESTING LABORATORIES INC.

3330 INDUSTRIAL AVENUE _ FAIRBANKS, ALASKA 99705 - {307} 456- 3115 FAX 456-3125
BOOS SCHCON STREET ANCHORAGE, ALASKA 99518 {307} 348-1000 - FAX 348-1016
" - POUCH 340043 ' PRUDHOE BAY, ALASKA 99738~ ° {307} 659-2145 - FAX 659-2146
Village Safe Water Report Date:  1/30/01 7
555 Cordova . Date Arrived:  1/24/01
Anchorage, AK 99501 . . . _ Date Sampled: 1/206/01
. . : : : : Time Sampled: 8:45:00 AM
Atm: Lynn Marino | Sampled By:  RD
Phone: (907) 269-7602
Fax: (907) 269-7509 MRL = Methed Reporting Limit
COC # 23260 Flag Definitions
NTL Lab#: F201932 - ’ _ B = Below Regulatory Mipimum
Sample Matrix: Waler . H = Above Regulatory Maximum -
Location/Project: - Pilot Test-Tanana ) M = Matrix Interference

Client Sample ID  01-20-TW * = Less Than Reporling Limit -

Cominents:
**pH was run past EPA 24 hour holding time per client request.

Method Parameter Result Units Flag MRL Analysis Date
EPA200.7 Hardness as CaCO3 _ 531 mg/L 0.2 1/26/01
EPA 300.0 Nitrate-N 1.79 mg/L 0.03 1/24/01
SM2320-B  Alkalinily as CaCO2 446 mg/L 15.0 1/25/01

L7 J/"ﬁ'«f sz"ZD

[?I’Lported b{.]é!r'ny Nicoll
Fairbanks Chemistry Supervisor




 NORTHERN TESTING LABORATORIES, INC.

- 3330 INDUSTRIAL AVENUE - FAIRBANKS, ALASKA 39701 {907) 456-3116 - FAX 456-3125
8005 SCHOON STREET _  ANCHORAGE, ALASKA 59518 {207] 349-1000 - FAX 349-1016
PDUCH 3400432 ' PRUDHOE BAY, ALASKA 95734 {307) 659-2145 « FAX 659-2146
Village Safe Waler T Report Date: 1/30/01 %_7_
555 Cordova : Date Arrived:  1/24/01

Anchorage, AK 99501 Date Sampled: 1/22/01
' Time Sampled: 2:30:00 PM

Atln: Lynn Marino Sampled By:  RD

Phene: (507) 265-7602 :

Fax: (907 269-7509 . MRL = Method Reporting Limit
COC # 23259 Flaz Definitions

NTL Lab#: ~  -F201933 B = Below Regulatory Minimum
Sample Malrix: © Water ' H = Above Resulatory Maximum
Location/Project: ~ Pilot Test-Tanana M = Matrix Interference

Client Sample ID  01-22-TW * = Less Than Reporting Limit
Comments:

**pH was run past EPA 24 hour holding time per client request.

Method Parameter - ‘ i{wull Units Flag MRL Analysis Date {
SM2330-B Langefier Index | 0350 it et
- SM2540-C  Total Dissolved Solids 522 mg/L H 350 1/25/01
SM 4500-H-B  pH 7.17 unt 1/24/01
EPA 200.7 Calcium 142 mg/L 0.04 1/26/01
EPA 200.7 fron 0.013 mg/L 0.008 1/26/01
EPA 200.7 Manganese | 0.334 mo/L H 0.005 1/28/01

EPA 200.9 Arsenic < MRL mg/L *  0.004 1/30/01




'NORTHERN TESTING LABORATORIES INC.

3330 INDUSTRIAL AVENUE ' ‘FAIRBANKS, ALASKA 35701 ' © -1 {907) 456-3116 « FAX 456-3125
BDOS SCHCON STREET ' " ANCHDRAGE, ALASKA 89518 {307) 3491000 « FAX 349-1016
POUCH 340043 : PRUDHOE BAY, ALASKA 95734 -~ {8071 659-2145 - FAX 659-2146
Village Safe Waler ' ' Report Date:  1/30/01 ' Z/Z
555 Cordova : i Date Amived:  1/24/01 :
Anchorage, AK 99501 Date Sampled: 1/22/01
. . Time Sampled::: 2:30:00 PM
Atn: Lynn Marino - Sampled By, RD
Phone: (907) 269-7602 .. '
Fax: {907) 269-7509 MRL = Method Reporting Limit.
COC # 23259 ' Flag Definitions-
NTL Lab#: F201933 B = Below Regulatory Minimum
Sample Maltrix: Water ' H = Above Regulalory Maximum
Location/Project: - Pilot Test-Tanana M = Matrix Interference .
Client Sample I  01-22.TW * = Less Than Reporting Limit

Comrments:
**pH was run past EPA 24 hour holding Lime per client request,

Method Parameter _ Result ~ Units Flag MRIL Analysis Date
EPA200.7 Hardness as CaCOa o - 507 mgl 02 1/26/01
SM 2320-8 Alkalinity as CaCO3 442 mgfL 15.0 1/25/01

/ (/’fﬂﬁ%«’ﬁ‘

ported by ﬁe/my Nicoll
Fairbanks Chemistry Supervisor




13330 INDUSTRIAL AVENUE
8005 SCHCON STREET
POUCH 340043

FAIRBANKS, ALASKA 95701

~ ANCHORAGE, ALASKA 99518
PRUDHOE BAY, ALASKA 99734

NORTHERN TESTING LABORATORIES, INC.

{907) 455- 3116 FAX 456: 3125

1907} 348-1000 - FAX 343-1016
{307} 659-2145 » FAX §59-2146

Village Sate Water
555 Cordova -
Anchorage, AK 99501

Attn: Lynn Marino
Phone: - . (907) 269-7602
Fax: =~ (907) 26%9-7509
CoC # 23258
NTL Lab#: - F201934
Sample Matrix: Water

Location/Project: - Pilot Test-Tanana
Client Sample ID  01-23-TW

Comments:

**pH and Turbldzly were run past EPA 24 hour holdmcr time per client request,

Report Date:
Date Arrived:

Date Sampled;

Time Sampled:
Sampled By

1/30/01
1/24/01

1/23/01

RD

10:30:00 AM

MRL = Method Reporting Limit

Flag Definitions

B = Below Regulatory Minimum
H = Above Regulalory Maximum
M = Matrix Inlerference

* = Less Than Reporting Limil

!
//’ 7¢4 Lz/ feet
Reported b{.]eyéréy Nicoll
Fairbanks Chemistry Supervisor

< MRL

Method Parameter Result Units  Flag MRL  Analysis Date
SM2330-B Langelierlndex 0.380 unit 1120001
5M 2540-¢ Total Dissolved Solids 522 mg/L H 350 1/25/01
SM 4500-H-B  pH 7.20 unit 1/24/01
EPA 2007 Calcium 142 mg/L 0.04 1/26/01
EFPA 2007 iron < MRL mg/L * 0.008 1/26/01
EPA2007  Manganese 0.191 mg/L H 0005  1/2601
EPA 200.9 Arsenic mg/L * 0.004 1/30/01

72



3330 INDUSTRIAL AVENUE -
B0DS SCHCON STREET
. POUCH 340043

FAIRBANKS, ALASKA 83701

ANCHORAGE, ALASKA 99518

PRUDHOE BAY, ALASKA 99734

NORTHERN TESTING LABORATQRIES INC.

1907} 456-3116 - FAX 455-3125

{S07) 349-1000 « FAX 349-1016 .
1907) B59-2145 + FAX 659-2146

Village Safe Water
555 Cordova _
Anchorage, AK 99501

Alln: Lynn Marino

FPhone: (907) 269-7602

Fax: (907) 269-7509

COC# 23258

NTL Lab#: F201934
Sample Matrix: . Waler
Location/Project: . Pilot Test-Tanana

Client Sample [D 01-23-TW

Comments:

**pH und Turbidily were run past EPA 24 hour holding time per client request.

Report Date;
Date Arrived:  1/24/01
Date Sampled: 1723/01

Time Sampled: 10:30:00 AM
Sampled By: RD

MRL = Method Reporling Limit - -

Flae Definilions

B = Below Regulatory Minimum
H = Above Regulatory Maximum
M = Matrix Interference .
* = Less Than Reporting Limit

Method Parameter Result Units Flag MRL = Analysis Date
EPA200.7 - Hardness as CaCO3 507 mg/L o3 weemt.
SM2320-B  Alkalinity as CaCO3 440 mg/L 15.0 1/25/01
SM 2130-B Turbidity 0.05 NTU 0.05 1/25/01

Fairbanks Chemistry Supervisor

1/30/01 o 2/_7_ =



" 3330 INDUSTRIAL AVENUE
BOOS SCHCON STREET
POUCH 340043

FAIRBANKS, ALASKA 99701
ANCHORAGE, ALASKA 93518
PRUDHOE BAY, ALASKA 99734

NORTHERN TESTING LABORATORIES INC.

(907} 456-, 3116 » FAX 456- 3125
{907) 349-1000 « FAX 349-1016
{907} 658-2145 - FAX 659-2146

Village Safe Water
555 Cordova
Anchorage, AK 99501

Alln: Lynn Marino

Phone: (907) 269-7602
Fax: (507) 269-7509

COCs+# - 23263 -

NTL Lab#: F201535

Sample Matrix: Water
Location/Project; - Pilot Test-Tanana
Client Sample ID  01-23-RW

Comments:

**pH and Turbidily were run past EPA 24 hour holding time per client request.

Report Date: 1/30/01

Date Arrived:  1/24/01

Date Sampled:  1/23/01
Time Sampled: 10:45:00 AM
Sampled By RD

MRL = Method Reporting Limit

Flae Definitions

B = Below Regulatory Minimum

H = Above Regulatory Maximum

M = Matrix Interference
* = Less Than Reporting Limit

Method Parameter

Flag MRL Analysis Datc]

Resnit Units
SM2330-B Langelier index 0.700 uni 1/29/01
SM 2540-C  Tota} Dissolved Solids 580 mag/L H 350 1/25/01
SM 4500-H-B pH 7.49 unit 1/24/01
EPA 200.7 Calcfﬁﬁ 141 mo/L 6.04 1/26/01
EPA 200.7 iron 0.905 rng_JIL B 0.008 1/26/01
EPA 200.7 Manganese 0.326 mg/L H 0005 1/26/01
EPA 200.9 Arsenic < MRL mg/L * 0.004 1/30/01

Fairbanks Chermst.ry Supervisor

/2



NORTHERN TESTING LABORATORIES INC

© 3330 INDUSTRIAL AVENUE -  FAIRBANKS, ALASKA 99701 . " (8071 456-31%6 - FAX 456-3125
8005 SCHCON STREET ANCHORAGE, ALASKA 99518 {307) 349-1000 « FAX 348-1016
" POUCH 340043 o _PRUDHOE BAY. ALASKA 98738 . (907} 650-2145 - FAX 659-2146
Village Safe Waler Repart Date: 1/30/01 zZ
555 Cordova A Date Arrived: 1/24/01 :
Anchorage, AK 99501 Dale Sampled: 1/23/01
. L - Time Sampled: 10:45:00 AM -
Attn: Lynn Marino | | | Sampled By,  RD
Phone: (907) 269-7602 :
Fax: (907} 269-7509 MRL = Method Reporting Limit
. COC# 23263 ' Flas Definitions
NTL Lab#: F201935 : B = Below Regulatory Minimum
Sample Matrix: Water . H = Above Regulatory Maximum
Location/Project: - Pilot Test-Tanana ' M = Mairix Interference o
Client Sample ID .. 01-23-RW * = Less Than Reporting - Limit

Commenls:
**pH and Turbidity were run past EPA 24 hour holding time per client request.

Method Parameter - Result Units ) Flag MRL Analysis Date
EPA 200.7 Hardness as CaCO3 _ o | 500 _ rﬁgfL 02 1/26/01 | |
EPAS000  Nitate-N 1.34 mg/L 0.03 1/24/01
SM2320-B  Alkalinity as Caéos - 487 mg/L 15.0 1/25/01

SM 2120-B Turbidity 16.0 NTU 0.50 172.5101.

/ 277
J mfm/%a%/
liéported b{!q;(’.{ny Nicoil

Fairbanks Chemistry Supervisor




.

FAIRBANKS, ALASKA 93701
ANCHORAGE, ALASKA 39518

NORTHERN TESTING LABORATOREES, INC.

“7 3330 sINDUSTRIAL AVENUE
.. B005 SCHODN STREET

1907 456-3116 - FAX 4558-3125
(907) 34g-1000 * FAX 343-1016
{907) 655-2145 » FAX 653-2146

Reported By: Wendy M. Mitchell
Anchorage Chemistry Supervisor

~ POUCH 340043 e "PRUDHOEHAY. ALASKA 99734
n m e 7 :
Village Safe Water E‘i Lti [ Report Date:  1/25/01
535 Cordova St RDACE ma - Dare Armrived: 1/24/01
Anchorage, AK 99501 e € Sample Date: 1/15/01
_ Lk Sample Time:
- G
Al‘.m- ; FRTROL ey FJ Tonn Collected By: WRD
Client ID: _ 01-19-TW RAGE. g TGl == Legend **
Client Project #: _ "MRL = Method Report Level
Source: .~ Pilot Test-Tanana MeL = M Cﬁmﬂ:‘f;ﬂ'ﬂ
NTL Lab#: . A170652 B I e Dk
Sample Mamix: ~ Water M = Mamix [nterference
Commenis: H = Above MCL
: 2] = Lost To Diluton
g X Date Date
| Method Parameter Umts Result MRL  prepared Analyzed .
EPA 5242 BTEX
Benzene ug/L <MRL 0.20 1725/01
Toluene ug/L <MRL 0.20
Ethylbenzene ug/L <MRL 0.20
m,p-Xylene ug/L - <MRL 0.20
o-Xylene ug/L <MRL 0.20
4-Bromofluorobenzene % Recovery 86



NORTHERN TESTING LABORATORIES INC.

3330 INDUSTRIAL AVENUE _FAIABANKS, ALASKA 95701 ©[eon 655-3115 FAX 455-3125 |
8005 SCHOON STREET 'ANCHORAGE, ALASKA 99518 -~ |907) 349-1000 « FAX 349-1016
PRUDHOE BAY, ALASKA 33734 {907) 659-2145 « FAX 659-2146

-POUCH 340043

Report Date:  1/29/01 -

Village Safe Water = ' S e
555 Cordova St. : ' .~ Date Arrived: 1/24/01
A.DChOﬁgB, AK 99501 e d {f Sa.mpie Date: 11901 -
- i 4=t ﬂﬂ’ DFILTES Sample Time:
Anni: _ Collected By: WRD
Client ID: 01-19-BC. . _ == Legend **
Client Project #: ' MRL = Method Repon Level
Source: Pilot Test-Tanana MCL = Max Conmminin Level: ., -, -
B = Present
NTL Lab#: -  A170633 A it e S
Sample Matrix;  Water M = Matrix Interference
. H = Above MCL :
Comments: D = LostTo Dilution
j Method p . | - Date Date )
E etho ] arameter Units Result MRL Prepared  Analyzed .
EPA 5242 BTEX
Benzene ug/L 0.32E 0.20 1725/01
Toluene ug/L T <MRL 0.20
Ethyibenzene ug/L <MRL 0.20
m,p-Xylene ' ug/L - <MRL 0.20
o-Xylene g ug/L  <MRL 0.20
4-Bromofluorobenzene . % Recovery . 91

w__ez_ﬁdu_ﬂmme#"r_\-_l.g__
Reported By: Wendy M. Mitchell
Anchorage Chemisy Supervisor



2230 INDUSTRIAL AVENUE
8005 SCHOON STREET
POUCH 340043

. FAIRBANKS, ALASKA 95701

AMCHORAGE, ALASKA 99518
PRUOHOE BAY, ALASKA 55734

~ NORTHERN TESTING LABORATORIES, INC.

[907) 456-3116 - FAX 455-2125
{907) 345-1000 « FAX 349-1016
{807} 659-2145 - FAX 6559-2146

Village Safe Water
555 Cordova St
Anchorage, AK 99501

Report Date:  1/25/01
Darte Arrived: 1/24/01
Sampie Date: 1/20/01

. Sample Time:
At _ Collected By: WRD
Clieﬂt D: . 01-20-TW o Legend "
Client Project #: - :rfﬂét = ::rx_hog Repon Levit l
. A _ = on@rmnant Leve.
Source: PﬂotTtEst Tanana 3 - P 1z Method Blank
NTL Lab#: CAl70634 E = Esimated Value
Sample Matrix: Water M = Momix Interference
. H = Above MCL
Comments: D = LomTo Diluton
' ) Dae Date ‘
;Method | Parameter Units Result MRL Prepared Analyzed
EPA 524.2 BTEX _
Benzene ug/L <MRL 0.20 1/25/01
Toluene ug/L <MRL 0.20
Ethylbenzene ug/L <MRL 0.20
m,p-Xylene ug/L <MRL 0.20
o-Xvlene ug/L <MRL 0.20
4-Bromofluorobenzene % Recovery 85
Camreds vyt e 10

Reported By: Wendy M. Mitchell
Anchorage Chemistry Supervisor



3230 INDUSTRIAL AVENUE
8005 SCHODN STREET

FAIRBANKS. ALASKA 99701
ANCHDRAGE, ALASKA 398518

NORTHERN TESTING LABORATORIES, INC

907) 456-3116 » FAX 456-3125
{907} 349-1000 « FAX 345-1D16

PRUDHOE BAY, ALASKA 99732 {907} 659-2145 - FAX 658-2146

POUCH 340043

Report Date: - 1/29/01 -
Date Arrived: 1/24/01
Sample Date: 1/22/01
Sample Time:

Collected By: WRD

Villape Safe Water
555 Cordova St
Anchorage, AK 99501

Ammn:
Client [D: 01-22-RW ** Legend *°
Client Project & - == MRL = Method Repart Level
R . Tons MCL = Max Conmminam Level
Source: Pilot Test-Tanana B = Present In Method Blank
NTL Lab#: - A170655 E = Esimated Value
Sample Matrix: Water M = Mamix Inerference
] H = Above MCL
Comments: D = Lo To Dilution
: . Date Date :
! Metho.d Parameter Unirs . . Resuit MRL  Pprepared Analyzed ;
EPA 5242 BTEX
Benzene ug/L 0.69 0.20 - -1/25/01
Toluene ug/L 0.61 0.20
Ethylbenzene 7 ug/lL : <MRL 0.20
m,p-Xylene ug/L : 0.28E 0.20
o-Xylene ug/L <MRL 0.20
4.Bromoflusrobenzene - % Recovery 89

Reported By: Wendy M. Miichell
Anchorage Chemistry Supervisor




NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE FAIRBANKS ALASKA 93701 1507} 455-31 15 + FAX 4356-3125
8005 SCHOON STREET _ AMNCHORAGE, ALASKA 99518 {907} 345-1000 - FAX 3459-1016
POUCH 140043 ’ © PRUDHOE BAY, ALASKA 29734 ' {907} 659-2145 - FAX 653-2146

Report Date:  1/29/01

Village Safe Water . -
555 Cordova St. ' Date Arrived: 1/24/01
Anchorage, AK 99501 Sample Dare: 1/22/01 -
Sample Time:
Arm: . Collected By: WRD
ClientID: - C0L-22-TW - ** Legend **
Client Project #: : ulé.t = Method Report Le-.v;.:l
Source: i Pilot Trist-Tan_ana v = mﬁmmmmmrmﬁ
NTL Lab#: Al170656 E = Estimared Value :
Sample Mammix: - Water M = Marrix Imerfarence
. H = Above MCL
Comments: D #= Lost To Diludon
! ) . Date Dare
l Method Parameter Units Result MRL  Pprepared Analyzed |
EPA 524.2 BTEX
Benzene ug/L <MRL 0.20 1/25/01
Toluene ug/L. <MRL 0.20
Ethylbenzene . ugll <MRL 0.20
m,p-Xylene ug/L - <MRL 0.20
o-Xylene ug/L <MRL 0.20
4-Bromofluorobenzene % Recovery 39

=" Reported By: Wendy M. Mitchell
o Anchorage Chemistry Supervisor



NORTHERN TESTING LABORATORIES INC.

3230 INDUSTRIAL AVENUE ' FAIRBANKS, ALASKA 89701 . teom 455.3115 s FAX 455-3125
8005 SCHOON STREET ANCHORAGE, ALASKA 83518 ' csoﬂ 3493000 + FAX 345-1016
POUCH 340043 - PRUDHOE BAY, ALASKA 53734 ' (967} 659-2145 - FAX 659-2145
Village Safe Water : Report Date:  1/25/01
555 Cordova St : Date Amived: 1/24/01
Anchorage, AK 99501 ' Sample Date: 1/23/01
. Sample Time:
Amn: Collected By: WRD
Client ID: 01-23-TW == Legend **
Client Project# — MRL = Metod Repor ot
. L % = omaminant Level
Source: ~ Pilot Test Tanana B « Presees In Method Blank
Sample Matrix: Water M = Marrix Interference
. H = Above MCL
Comunents: D = LosToDiluton
T . Datc Date :
Method Parameter | UD{TS Result _ MRL Prepared  Analyzed :
EPASM2BTEX
Benzene ug/L <MRL 0.20 1725/01
Toluene ' ug/L <MRL 0.20
Ethyibenzene ug/L <MRL 0.20
m,p-Xylene ug/L . <MRL 0.20
o-Xylene ug/L <MRL 0.20
4-Bromofluorobenzene: % Recovery B4

mm:t&h&ﬂ&__
Reported By: Wendy M. Mitchell
Anchorage Chemistry Supervisor



@
’

NORTHERN TESTING LABORATORIES. INC.

3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 89701 {807) 456-3116 « FAX 456-

B - 3125
B0DS SCHOON STREET ANCHORAGE, ALASKA 533518 {807} 345-31000 » FAX 348-1015
POUCH 340043 PRUDHOE BAY, ALASKA 33734 {907} 659-2145 + FAX 653-2146

Report Date:  1/29/01

Village Safe Water
555 Cordova St Date Amived: 1/24/01
Anchorage, AK. 99501 Sarnple Date:
. Sample Time:
Arn: Collected By:
Client ID: Travel Blank ** Lpgend **
Client Project «: MRL = MWethod Repor Level
Source: MCL = Max Conmminant Levet
S - B = Presenr ethod :
NTL Lab#: A170658 D e md Blank
Sample Matrix: Water M = Marrix Interference
. H = Above MCL
Comments: D = Lost To Dilurien
i & ) . Datz " Date ;
{ Method ?ara:geter - Units Result MRL Prepared  Analyzed |
EPA 5242 BTEX .
Benzene ug/L. <MRL. 0.20 1/25/01
Toluene ug/L <MRL 0.20
Ethylbenzene ug/L <MRL 0.20
m,p-Xylene ug/L <MRL 0.20
o-Xylene ug/L <MRL 0.20
4-Bromofluorobenzene % Recovery 86

Reported By: Wendy M. Mitchell
Anchorage Chemistry Supervisor



POUCH 340043

FAIRBANKS, ALASKA 99701
ANCHORAGE, ALASKA 99518
PRUDHOE BAY, ALASKA 55734

NORTHERN TESTING LABORATORIES INC

" 3330 INDUSTRIAL AVENUE
8005 SCHOON STREET

{907} 456- 3115 - FAX 456-3125
{907) 349-100D » FAX 345-1016
[907) 659-2145 » FAX 559-2746

CT&E Environmental Services, Inc.

200 West Potter Drive

Report Date:  9/9/98

Date Arrived: 9/1/98

By: Jor..ia K. Kuusisto
istry Supervisor

vg/L <MRL

Anchorage, AK 99518 Sample Date:
Sample Time:
Attn: Heather Hall Collected By:
ClientID: -~ 98.4292-] _ . :*Ml;iﬁggp:w |
gﬁl;:::;l;"mject #.' MCL = Max Contaminant Level
NTLLab#: - AIS7959 E - EammedVaue
Sample Matrix: ~ Water- - ———— M. = Matrix Interference
Comments: Trip Blank- N e N on
_ _ Date  Date
Method Parameter Units Result MRL Prepared  Analyzed
EPA 524.2 . :
Benzene ug/L. . <MRL 0.20 9/3/98
Bromobenzene ug/L <MRL 020
Bromochioromethane Twgls 0 T MR T TTT0.20 7 T
Bromodichloromethane ug/L ' <MRL . 0.20 '
Bromoform ug/L <MRL 0.50
Bromomethane ug/L <MERL - 1.00 -
n-Butylbenzene ug/L <MRL 0.20 ¢
sec-Butylbenzene ug/L <MRL - 0.20
tert-Butylbenzene vg/L <MRL 0.20
Carbon Tetrachloride _ ug/L <MRL _ __ .0.20
Chlorobenzene ug/L <MRL 0.20
Chloroethane ug/L <MRL 1.00
Chloroform ug/lL ™ <MRL 0.30
Chloromethane - ug/L <MRL 0.50
2-Chlorotoluene ug/L - <MRL 0.20 -
A-Chlorotoluene - e "__'“7:712""_— TTTTTTEMRLT T T 020
" Dibromochloromethane vg/L : <MRL 0.20 .
Dibromomethane vg/L <MRL 0.20 .
1,2-Dichlorobenzene vg/L A <MRL 0.20
1,3-Dichlorobenzene ug/L : <MRL 0.20
1,4-Dichlorobenzene ug/L - <MRL 0.20
Dichlorodiflucromethane vg/L : <MRL - 0.50
1,1-Dichloroethan 0.20




NORTHERN TESTING LABORATORIES INC

" 3330 INDUSTRIAL AVENUE . - : FAINBANKS, ALASKA 89701 (907} 456-3116 « FAX 456-3125
8005 SCHOON STREET ANCHORAGE, ALASKA 99518 ' (907} 343-1000 - FAX 348-1016
" POUEH 340043 ' : -~ PRUDHOE BAY, ALASKA 89734 1907} 653-2745 « FAX 659-2146
CT&E Environmental Services, Inc. Report Date:  9/9/98
Anchorage, AK 99518 Sample Date: -
S Sample Time:
Attn:  Heather Hall _ Collected By:
Client ID: 98.4292-1 e Legend s
: Cw MRL = Mecthod Report Level
Che’“?_m-'ectT _ MCL = Max Contaminant Level
Source: . B = Preseat In Method Blank
NTL Lab# - Al57959 E = Ectimeted Valuz
Sample Matrix: . Water g 2 Mourix Iferferencs
Comments:  Trip Blank D = Lot To Dilutin
. _ Date- Date
Method Parameter Units Result MRL  prepared Analyzed
1,2-Dichlorocthane - ug/L ' <MRL 020 1 9/3/98
1;1-Dichloroethene ug/L <MRL 0.20 :
cis-1,2-Dichlorocthene wg/L - <MRL 0.20
trans-1,2«Dichloroethene _ ug/L <MRL 0.20
1,2-Dichloropropane : ug/l <MRL - 0.20
1,3-Dichloropropane L ug/L : <MRL . 0.20_
2,2-Dichloropropane e ugll . <MRL 0.20
1,1-Dichloropropene ' ug/L o <MRL 020 . _
cis-1,3-Dichloropropene S ug/L <MRL 020 .
trans-1,3-Dichloropropene . ug/L . <MRL 020
Ethylbenzene - ug/L . <MRL 0.20 .
Hexachlorcbutadiene S ug/lL <MRL - .0.20
Isopropylbenzene R ug/L _ <MRL 0.20
p-Isopropyltoluene . ug/L : <MRL 0.20
Methylene Chloride : ug/L <MRL 0.50
Naphthalene R ug/L . <MRL 0.20
n-Propylbenzene ug/L <MRL 0.20
Styrene ug/L _ <MRL - 020 .
1,1,1,2-Tetrachloroethane . gl <MRL 020
1,1,2,2-Tetrachlorcethane .- ug/L <MRL 0.20.
Tetrachloroethene . ug/L _ <MRL 0.20 .
Toluene : -' ug/L <MRL 020
1,2,3-Trichlorcbenzene ve/L <MRL 0.20.
1,2,4-Trchlorobepzene vg/L _<MRL o 020

Reporgéd By: Jorma K. Kuusisto
Chemistry Supervisor



POUCH 340043

- FAIRBANKS, ALASKA 89701
ANCHORAGE, ALASKA 89518

PRUDHOE BAY, ALASKA 258734

NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE
B0C5 SCHOON STREET

{907} 456-3116 - FAX 456-3125
{907) 349-1000 » FAX 349-1016
{907} 659.2145 - FAX 659-21456

CT&E Environmental Services, Inc.
200 West Potter Drive

Report Date:  9/9/98
Date Arrived: 9/1/98 .

Anchorage, AK 99518 Sample Date:
Sample Time:
Ann: Heather Hall Collected By: .
Client ID: 98.4292-1 *¢ Legend **
Client Project #: MRL = Method Report Level
Source: . MCL = Max Contaminant Level
- o B = Present In Method Blank
NTL Lab#: - A157959 E = Estimated Value
Sample Matrix: - - Water M- = Matrix Interference
Comments:  Trip Blank A g
: ) Date . Date

Method Parameter .Umls. Result MRL Prepared  Analyzed

1,1,1-Trichiorocthane ug/L <MRL 0.20 9/3/98

1,1,2-Trichloroethane ug/L <MRL 0.20

Trichloroethene ug/L <MRL 0.20 -

Trichlorofluoromethane ug/L <MRL +0.50

1,2,3-Trichloropropane ug/L <MRL 0.20

1,2,4-Trimethylbenzene ug/L <MRL 020 .

1,3,5-Trimethylbenzene ug/L <MRL 0.20 -

Vinyl Chloride ug/L <MRL 0.50 -

m,p-Xylene vg/L <MRL 020 -

o-Xylene ve/L <MRL 0.20

Total Trihalomethanes ug/L <MRL 0.50

4-Bromofluorobenzene % Recovery 85

1,2-Dichlorobenzene-d4 % Recovery . B2

Reporied By: Jorma K. Kuusisto

Chemistry Supervisor




NORTHERN TESTING LABORATORIES INC.

3330 INDUSTRIAL AVENUE - : FAIRBANKS, ALASKA 99701 i . {907} 455-3116 - FAX 456-3125
BDO5 SCHOON STREET ' ©  ANCHORAGE, ALASKA 93518 " {907} 349-1000 - FAX 349-1016

POUCH 340043 ’ PRUDHOE BAY, ALASKA 99734 {907} 659-2145 » FAX 659-2146

Report Date:  9/9/98

CT&E Environmenta! Services, Inc. :
Date Amived: 9/1/98

200 West Potter Drive .
Anchorage, AK 99518 Sample Date: 8/27/98
Sample Time: 10:00

Attn: Heather Hall ~ © Collected By:

Client ID: 08.4292-2 VRL .TM];?E::.‘;;)::L;V:I
g;ﬁ:tepmjeﬁ i New Tanana Well ),';CL - &mm
NTL Lab#: ~ Al57960 E = Estimated Value
Sample Matrix:  Water M = Matrix Interference
. H = AboveMCL
Comments: D = LostTo Dilution
Date Date
Method Parameter Units Result MRL  prepared Analyzed
EPA 524. 2
Benzene ) ug/L o 0.80 020 - 9/3/98
Bromcbenzene ug/L : <MREL .. 020 :
Bromochloromethane : ug/L <MRL '0.20
Bromodichloromethane ug/L : <MRL 0.20.
Bromoform - . ug/L : <MRL 0.50 -
Bromomethane o ug/L - <MRL 1.00
n-Butylbenzene: wg <MRL 020 -
sec-Butylbenzene ug/L . <MRL 0.20 -
tert-Butylbenzene ' ug/L : <MRL 0.20
Carbon Tetrachloride S ugl <MRL 0.20
Chlorobenzene . : ug/L <MRL 0.20
Chloroethane . wg/... - <MRL 1.00
Chloroform : wg . <MRL 030
Chloromethane ug/L <MRL 0.50 N
2-Chlorotoluene uglL <MRL 0.20
4-Chlorotoluene ug/L <MRL 0.20 :
Dibromochloromethane ug/L <MRL 0.20
Dibromomethane _ ug/L <MRL 0.20
1,2-Dichlorobenzene ug/L <MRL 0.20
1,3-Dichlorobenzene ug/L <MRL 0.20
1,4-Dichlorobenzene ug/L <MRL 0.20
Dichlerodifluoromethane ug/L 0.98 0.50
1,1-Dichloroethane ug/L <MRL 0.20 .
F/ W’

Re By: Jorma K. Kuusisto
Chemistry Supervisor



BODS SCHOON STREET
POUCH 340043

FAIRBANKS, ALASKA 99701
. . ANCHORAGE, ALASKA 99518
PRUDHOE BAY, ALASKA 99734

|~ NORTHERN TESTING LABORATORIES, INC.

"'3330 INDUSTRIAL AVENUE

(907} 456-3116 - FAX 456-3125
{507} 3491000 - FAX 3459-1016
1807} £59-2145 - FAX 655-2146

CT&E Environmental Seﬁri_ces, Inc.
200 West Potter Drive
Anchorage, AK 99518 .

Report Date: -9/9/98
Date Arrived: 9/1/98
Sample Date: 8/27/98
Sample Time: 10:00

Attn: Heather Hall N Collected By:
Client 1133 " 98.4292-2 VRL :’_‘ML;%dech:Pz Lo
(S:tl::r?;: i " New Tanana Well v = ::mmm
NTL Labi#; - - A157960 E = Estimated Valic
Sample Matnx Waler IN{‘ = m&ﬂfm
Comments: D = Lost To Dilution
N Date  Date
Method Parameter Units Result MRL  prepared  Analyzed
1,2-Dichlorocthane ug/L <MRL -0.20 ' 9/3/98
1,1-Dichloroethene ug/L <MRL 0.20
cis-1,2-Dichlorocthene ug/L <MRL 0.20
trans-1,2-Dichloroethene ug/L <MRL 020 :
1,2-Dichloropropane ug/L <MRL 0.20 -
1,3-Dichloropropane ug/L <MRL 0.20
2,2-Dichloropropane ug/L <MRL 0.20
1,1-Dichloropropene ug/L <MRL 0.20
cis-1,3-Dichloropropene ug/L <MRL 0.20
trans-1,3-Dichloropropene vug/L <MRL 020 .
Ethylbenzene ug/L <MRL 0.20 -
Hexachlorobutadiene vg/L <MRL - 0.20
Isopropylbenzene ug/L <MRL 0.20
p-Isopropyltoluene ug/L <MRL 0.20
Methylene Chloride ug/L <MRL 0.50
Naphthalene ug/L <MRL 0.20
n-Propylbenzene ug/L <MRL 0.20
Styrene ug/L <MRL 0.20
1,1,1,2-Tetrachloroethane ug/L <MRL 0.20
1,1,2,2-Tetrachloroethane ug/L <MRL 0.20
Tetrachloroethene ug/L <MRL 0.20
Toluene ug/L <MRL 0.20
1,2,3-Trichlorobenzene ug/L <MRL 0.20
1,2, 4-Trichlorobe ug/L <MRL 0.20

Repogfed By: Jorma K. Kuusisto
Chemistry Supervisor




" NORTHERN TESTING LABORATORIES, INC.

3330 INDUSTRIAL AVENUE . " FAIRBANKS, ALASKA 959701 - L. {907} 456-3116 - FAX 456-3125
8005 SCHOON STREET ANCHORAGE, ALASKA 99518 .- {907) 348-1000 ~ FAX 348-1016
. POUCH 240043 PRUDHDE BAY, ALASKA 39734 ) {907) 659-2145 - FAX 659-2146

Report Date:  9/9/98

CT&E Environmental Services, Inc.
Dale Armived: 9/1/98

200 West Potter Drive
Anchorage, AK 99518 - Sample Date: 8/27/98
- Sample Time: 10:00
Aun: HeatherHall =~ Collected By: .
Client ID: 98.4292-2 *# Legend **
Client Project #: -  MRL = Method Report Level
Source: - New Tanana Well MeL - ::mm;‘hﬁ
NTL Lab#: -~ - A157960 E = Egjinated Value
Sample Matrix:  Water :{l _ :&m::}.%im -
Commenls: D = Lest To Dilution
Date Date
Method  Parameter - Units Result MRL  prepared  Analyzed
1,1,1-Trichloroethane wl <MRL 020 - 973/98
1,1,2-Trichloroethane o ug/L Do <MRL 0.20 :
Trichloroethene IR ug/L . <MRL 0.20
Trichlorofluoromethane . ug/L . 1.71 ... 0,50
1,2,3-Trichloropropane o ug/L . <MRL . . 020
1,2,4-Trimethylbenzene g/ <MRL 020
1,3,5-Trimethylbenzene S ug/L . <MRL 020
Vinyl Chloride - : ug/L <MRL 050
m,p-Xylene C ug/L : <MRL . 0.20
o-Xylene S ug/L : <MRL 0.20
~ Total Trihalomethanes : g/l <MRL = . 050
4-Bromofluorobenzene e % Recovery 85
1,2-Dichlorobenzene-d4 _ % Recovery 83

4

Reported By: Jor:2a K. Kuusisio
Chemistry Supervisor
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Relinguished By : Fredly flateh #/2/r7

1630

Yty
» Hzo

Monligom anL Too'gha Laboratory .
4100 §peffard Road E l
Anckfimge AK 99517 0 |
(907)248-3883  Fax C v e
(907) 248-8884 ATTN: n
Eric Gropp T t % 984292
& r a| B8
Eo | & g —a
u e
n v % m
m S 3 E‘
, s= 1 &
Samplers: £ /4 -, v T/ | som | 40m
Total Amber
Dale Tine | Sample ID Containers| w/ HCL |
12-Aug-98| 10:00 AM|Trip Blank el 2 X
22/7’ 7/ '//7 New Tanana Well o 2 X
Relingujshed by: B ' Date8* 2% -TD | Hand Delivered |Shipped Via W Airbill Number Date
%/JA% AL/ Time I‘ZDD (%) N A""-’{ “Time
C@‘vcd for b Dote €78 .59 |Cooler Temperature 2..3° °C  {Laboratory Notified
Iy 0Ot res Chis. Time /200 Upon Arival Faxed
Peceived :




UL-I“1ﬂl .LU:KJ

.

R L =] L&D 21 ANCHUHUT

1w gy ) wpDOeit ] WAL WWRE ROEERA WA Y VRVAVODILT

AONTGOMERY WATSON LABORATORIES

£29 Com Waly:n Syeag)
Pezadann, L2lifrssTa 51101 ; :
110 S22 G450 Fooxs D18 550 B2A; S

1839 564 LABG {1 £22 595 5227)

Commercial Testing & Eng;neer:ng Co
Heather Hall

200 W, Potter Drive

Anchorage , AK 995148

JU201L000d
[ a1 F-ucria

[ty = S A

[t 114

Laboratozry

Repaxk
$47488

Samples Received

23-sep-1558 19:31:33

‘repored AnalyZed a¢ Bereh®  HMethad Analyto Result units mDL pilucion
1.3469-1 TANAWA (980923500) Sampled on 07/31/98
Gross Alpha and Bata nadiation
09/726/98  B4LSH ¢ ML/EPA 900.0 ) Alpha, Grots _ 1.3 pCi st 1.3 1
09/24/98  BAES6 ©  ( ML/EPA 500.0 ) Alpha, Tuo Sigma Errer : 0.7 pCisL 0.0000 1
09/26/98 = BAESL - ( ML/EPA $00.0 ) Alphu, Hin Detecrable Activity - 1.3 T pei/L 1.3 1
08s26/78 BL5SE { HL/EPA $00.0 ) Bers, Gross 2.4 i/ 1.6 1
Dos26/98  BAESL  ( MLJEPA 900.0 Y Bete, Twe 8igns Error 0.9 peist 0.0DJ0 1
0972498 | B4gSL  ( HL/EPA 900.0 ) Bets, Min Derocreble Activity - . 1.6 - S VAT Y =4
Page i



Oli=21-1958 13:5B

e mi ww

Commercial Testing & Engineering Co

L AR 27 ] Pl e ST

€a1 Walouy Btvest

CTEE ESI ANCHORAGE

oA | Juft pRPWA VRIS

Pasadann, Exditamin S1tsl
8 53 S Fax B2 557 6L
1 852 525 LARY, H 850 556 5227)

RONTGOMERY WATSORN LABORATORIES

DERIRPOILR

S@7S615381  P.B4/B4
=821 F.Va/US  P=abt

Laboratory
RC Report
#47498

ac
sl

GELF

Lcs2
HS

@C Batch $B4654

Anmalyte

Alphe, Groas
Alphg, Gross
Alpha, Grese
Alpha, Gross
Beta, fiross
8eta, Gross
Beta, Gross
Betn, Gross

Spikes which excesd Ligmice
Cricerin for M gnd PUF are

Gross Alpha and Beta Radiation

Spiksd
38.3
3z.3
76.6
78.8
31.9
3p
£3.8
43,8

8nd Hethed flanks with

Recavered

35,0
37.8
£8.0
74.6
3.s
3.2
ig.8
&6

Yield (X}

.4
o3.7
58.8
7.4
03,5
107.2
F2.2
101.3

Limies (%) REO (X}
( 80.00 - 120.00 )

€ 80,00 ~120.00) 7.7

¢ 70.00 ~ 130.00 }

€ 70.00 - 130,00) 9.3

{ 80.00 - 120.00 )

( 80.00 - 120,60 ) 1.2

( 70.00 - 130.00 )

€ 70,00 - 130.00 ) 9.4

Peaitive results nre highlighted by Undepl ining,
edvisory only apd nat applicable for Ick ponftoring,

Fage b

TOTAL P.B4



- F730
AUG-26-38 DB:5D  FROM-CTE ENVIROMENTAL 5615301 | T8 PSP

CT&E Environmental Services Inc.

Laboratory Analysis Report

 Ablgust 24, 1098

Eric Gropp o
Momgomery Warson Americas Ine
4100 Spenard Rd
Anchorage, AK 99517-2901

Client Name Montgomery Watson Ah:ericas Inc

Project ID New Tanana Water Well [983469)

Printed August 24, 1698

Enclosed are the anzlytical results associated with the above project.

As required by the state of Alaska and the USEPA, a formal Quality Assurance/Quality Conrrol Program
is maintained by CT&E. A copy of our Quality Control Manual thar ourlines this program is available
at your requesr.

o Except as specifically noted, all staremenrs and dara in this report are in conformance 1o the

provisions set forth in our Quality Assurance Program Plan,

If you have any questions regarding ths.repoi't or if we can be of any other assistance, please call
your CT&E Project Manager ar (907) 562-2343, : : _

The followihg descriptors may be found on your report which will serve to further qualify the data,
U - Indicates the compound was analyzed for but not detecred,
T - Indicates an estimated value rhar falls below PQL, bur is greater than the MDL.
B - indicates the analyre is found in the blank associaled with the sample,
* - The analyre has exceeded allowable Nmits.
GT - Greater Than )
D - Secondary Dilution
LT - Less Than
! - Surrogare out of range

200 v, Porter Drive, Anchorage, AK 99518-1605 ~Tel (907) 562-2343 Fax- {807) 581-5307
3180 Peger Aoad, Fairbanks, AK 98701-5471 — Tel: (907) 474-8656 Fax: (907) 474-9685

2.&  |aboratory Division wﬂaﬂ'aﬂwwwaﬂﬂ&ﬂﬂﬂﬂﬂﬂﬂﬂﬂ&nﬂﬂﬂa’aﬂﬂﬂﬂwﬂ9



AUG-26=-B8 D0B:51 FROM=CTE ENVIRONMENTAL 5at5301 T-688 P.02/06  F-TiD
CT&E Environmental Services Inc.
CT&E Ref.# 883469001 Client POF 118%078.010103
Client Name Moargomery Watson Americes Inc Printed Dawe/Time  08/24/98 15:00
Project Namesg New Tanana Water Well Coliected Date/Time  07/31/98 07:55
Client Sample ID New Tanana Water Well Recejved Dare/Time  07/31/98 11:30
Mamix Water (Surface, Eff., Ground) Technical Dir ien C, Ede
Ordered By _
PWSID Released By
st ]
Sample Remarks: - / w
Nitrate/Nirrite (EPA 300) analyzed by Northern Testing Luboratones of Pairhanks, AK.
MBAS (SM 5540C) analyzed by Northern Testing Laboraories of Anchorage, AK,
Gross Alpha (EPA 900) analyzed by Manigomery Watson Laboratonies of Passdena, CA.
Allowable Prep Analysis

Parameter Besults PaL Units hethoed Limits Date bate - Inix
Imarganic Conteminants

Arsenic €.00500 u 0.00500 mg/L EPA 200.9 «05 moax 0B/17/958 Jm0
ARt iony 0.00500 y 0.00500 mg/L EPA 200.9 006 max 08/07/98 RGF
Barjum - 0.123 0.0100 mgsL EPA 200.7 2 max 08/07/98 WTA
Beryilium 0.000500 v 0.000500 mgsL EPA 200.9 -006 moax DB/0&/98 KGF -
Cadmi um 0.00050D 0.000500 mgsL EPA 200.9 005 max 08/06/98 KGF
Chromium 0.00500 v - 0.00500 mg/L EPA 20D.9 -1 max 08/07/98 KGF
Cyaniae 0.0100 v 0.0100 mg/L EPA 335.4 W2 maa 08704798 DB/13/98 JmP
Fluoride 0.287 0.100 mg/L EPA 300.0 4 max DB/706/98 08/06/98 Ruv
Hercury by Lola vapop 0.000200 u - 0.000200 moysy EPA 2¢5.1 +00Z max  08/10/98 DB/10/98 T8
Nickel 0.0200 v 0.0200 mg/L EPA 200.7 .t max 08,07/98 WTA
Selenium 0.00500 wu 0.00500 mg/L . . EPR'200.9. .05 gax. - OB/12/98 KGF
That tiim 0.00150 U 0.00150 mgsL - -EPA 200.9 \002 max . - DB/O7/98 KCF
Secondery Conteminants

AL i 0.100 u 0.100 nmg/L EPA 200.7 .2 max DB/OT/5%8 WTA
thierioe 8.40 0.200 mgsL Era 300.0 250 max 0B/06/98 GCP
lotor - 3.0 5.00 Pcu SHI8 21208 15 max 08/05/98 .Mp
‘opper 0.000 u 0.0900 mg/L EPA 200.7 1 max 08/07/98 WTA
‘luorige 0.287 0.700 mgsL EPA 300.0 2 man 0B/06/98 GCP
angtier Ingex 8 40 aegree F -.33 SHi¢ 203 08724798 GCp
angtier Index @ 140 degree F 0.750 SRi14 203 08/24/98 oCp

ron " 0.502 0.0500 mg/L EFA 200.7 .3 max 0B/07/98 wTA
anpenase - 0.355 0.0200 mg/L EPA 200.7 -058 max 08/07/98 wTA




AJg-25-86 0B:51 FROM=CTE ENVIRONMENTAL 5615301 T-686  P.03/DB  F-T3D
ﬁm CT&E Environmenial Services inc.
CT&E Ref.¥ 983468001 Cliem PO# 1189078.010103
Cliert Name Momgomery Walson Americas Inc Printed Date/Time  08/24/98 15:00
Project Name/# New Tanana Warer Well Collected Dare/Time  07/31/98 07:55
Cliemt Sample D New Tanana Warer Well Recefved Date/Time  07/31/98 11:30
Marrix Water {Surface, Eff., Ground) Technical Director: Stephen C, Ede
Ordered By
PWSID
Allowsble Prep Analysis
_Pararrnter Results . PaL Units Hethod Limits Pare Date M
Doder (TOW) - 4.00 7.00 7.0.N. SH 29508 3 max 08/10/98 Iup
pH - 7.02 pr units EPA 180,17 6.5-8.5 0B/04/98 Jup
Sitver 0.00200 u 0.00200 mg/L EPA 200.9 .1 max 08706/98 EGF
Sodi um 5.3 1.00 mgse EPA 200.7 250 max DBsO7/98 WA
Sulfate 31.0 0.200 mgsL EPA 300.0 250 max DB/05/98 GCP
Tate!l Disgolved Solids 3¢B 20,0 masL SH 25400 500 max 0B/06/98 J¥P
_Zim 0.0200 u 0.0200 g/ EPa 200.7 5 max DB/GT/798 WTa
Copper/Lead Rule
read 0.00500 v 0.00500 mgsL EFR 200.9 015 max 08/07/98 «GF
Matels by Grephire Furnece
Turpidity 2.60 0.100 wTu EPA 180.1 08/04/98 Jpp
Hardness as CalQ3 350 5.00 mg/L SH19? 23408 DE/07/98 UTA
Warers Department Analyses
Totat Cotiform 0 cot/100m.  SH1B 92228 D7/31/98 THW




AUG-26-88 08:51 FROM=CTE ENVIRONKENTAL 5516301 T-586  P.04/06 F-T30

- CT&E Environmental Services Inc

o

Montgomery Watson
‘attemtion: Eric Gropp

4100 Spenard Rd.

Anchorage, AK 99517

 Account: Monrgomery Watson
Contact: Eric Gropp

Praoject: New Tanana Water Well
Reeeived: 08/03/98 8:55

CT&E Ref#: 98.3469
Print Date: 08/24/98 14:46

Work order 98.3469 was analyzed for Nitrate/Nitrite and MBAS
by Northern Testing Laboratories, Inc. of Fairbanks, AK 99701



AUG-26-98  0B:52 FROM=CTE ENVIRONWENTAL 5615301 T-6e6  P.05/06  F-T30

NORTHERN TESTING LABORATORIES, INC.

7330 INDUSTHLAL AVENLIE FAIRBANKS, ALASKA 95701 1907} 455-3116 + FAX 456-33125
8005 SCHOON STREET ANCHORAGE, ALASKA 33518 {807} 349-9000 ~ FAX 343-1016
POUCH 340043 PRUDHOE BAY, ALASKA 39734 {807) E55-2145 « FAX £59-2145
CT&E Environmental Services Ine. Report Date: oe/oa/s8
200 W. Porrer Drive
Anchorage AK 99518 Date Arraived: 07/31/98B

Date Sampled: ©07/31/98
Time Sampled; 0751

Attn: Heather Hall . Collacted By: -

MRL = Method Reporting

SR 7 X .+ o
Cur Lab #: F179489 ’ } . = Flag Defipitiens
Location/Project: - B = Below Regulartory Min.
Your Sample ID: 583465001 H = Above Regqularery Max,
Sample Matrix: Water R ' T
Comments :

. Digest Date
Lab# Merhod Paramecer Unite . - Resulrs *« .- MRL Prepared Analyzet
F175483 EPA 300,60 Nirrire-N mg/L <MRL 0.03 07/21/8%

Nitrate-N ng/L 0.35 0.03 07/31/5¢

ﬁz&&rma_
Reported By: Cindy L. Christian
Laborat Direcror



AUG-Z5-BB [A:52 FROM-CTE ENVIRONVENTAL 5615301 T-BB6 -P.06/08 F~T30

NORTHERN TESTING LABORATORIES, INC.

¥%30 INDUSTRIAL AVENUE FAIRBANKS, ALaSKa 93701 19071 4563116 « FAX 456-3125
BOOS SCHOON STREET ANCAORAGE, ALASKA 959518 (9071 349-1000 « FAX 345-1015
POUCH 340043 PRUDHOE BAY, ALASKA 95734 {907} E58-2145 » FAX 655-2146
CT&E Environmental Servicss, Inc. Repont Dam &/12/98
200 West Potter Drive Dae Ammived: 7/31/98
Anchprage, AK 99518 Sample Date: 7/31/98
: Sample Time: 7:51
Armn- Beather Hall Collected By:
Client ID: 98.3465-1 ox oo
Client Project #: MRL = Mahod Report Lovel
Saures: e e S - —————— gg-—f— MW -
NTL Labs#: Al56879 E ~ Estimuied Volos

= Murix [merference

Semple Matmx:  Water M
2mp lr)r = Above MCL

Cemments:  Tanana Water Weil

= Lz To Dilution
Ty _
Method Parameier Unmits Resulr MRL p,f:amd ﬁﬁm

SM S50 C
Foaming Agenrs (MBAS) mg/L <MRL 0.10 711/98




NORTHERN TESTING LABDRATDRIES, INC.

BOO UNIVERSITY PLAZA WEST, SUITE A FAIRBANKS, ALASKA 59709 807-479-3115
6957 OLD SEWARD HWY., SUITE 101 ANCHORAGE. ALASKA 99518 907-349-8623
-.lient: Tanana Chiefs Daté Arrived : 04-24-86
- ‘ddress: Public Health Service Time Arrived : 1145
s 201 lst Ave. Date Sampled : 04-24-86
Fairbanks, Alaska 99701 Time Sampled : 0930
\ttnz: Mike Gillenwater Date Completed: 05-13-86
surce: New Well 6«]@!{*"’4 —- 5,,%[«,,'”_ 5,_43]){\;,5 Sample ID #: 042486-3
“arameter Unit Result Standard ADEC MCC*
' N Deviation
.NCRGANIC CHEMICAL CONTAMINANTS:
-~ Arsenic mg/1 0.002 0.001 0.05
Barium mg/1 0.18 0.05 1
Cadmium mg/1 <0.005 - 0.010
Chromium mg/1l <0.05 - 0.05
Fluoride mg/1l 0.14 - 2.4
Lead mg/1 <0.001 - 0.05
Mercury mg/1 <0.0002 - 0.002
Nitrate-N mg/1 <0.10 - 10
Selenium mg/1 <0.002 - 0.01
Tilver mg/1 <0.01 - 0.05
... .ONDARY CONTAMINANTS:
Chloride mg/1l 1.4 - 250
Color C.U. @ pH 100 @ 7.2 @ 22 deg. C 15
Copper mg/1l <0.02 - 1
Corrosivity
Langelier Index 0.2 (Scaling) Noncarrasive
Alkalinity )
------ mg/l as CaCo03 320 -
Calcium mg/1 51 3
pH pH Units 7.2 @ 22 deg. C 6.5-8.5
Hardness
mg/l as CaC03 342 -
Foaming Agents mg/l <0.025 - 0.5
Iron mg/1l 2.19 0.02 0.3
Manganese mg/ 1 0.30 0.00 0.05
Cdor T.O.N. <1l - 3
Sodium mg/1l 4.1 0.1 250
-~ Sulfate mg/1 20 - 250
Toral Dissolved
Solids mg/1 314 - 500
 Zinc mg/1 0.005 0.001 5
.SCELLANEOQUS:
Turbidity NTU 34 - 1
PORTED BY: S DATE: 5~ )6-F 6

= = = o O N T O o o o o o oo oo o s mm mm R A e o mm o mm o vt e b o e e ———— o & B Ak

i aliaadida s R B b - S -+ T 1 Tt

B-6
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NORTHERN TESTING LABORATORIES, INC.

500 UNIVERSITY PLAZA WEST, SUITE A " FAIRBANKS, ALASKA 29701 907-478-3115
6957 OLD SEWARD HWY.. SUITE 101 ANCHORAGE. ALASKA 53518 907-345-8623
“ ents City of Tanana Date Arrived : 12-10-85
-ress: Box 181 Time Arrived : 1530
Tanana, Alaska 99777 Date Sampled ; 12-09-85
‘ Time Sampled : -
a: Harold Gillam Date Completed: 12~-13-85
 f?ce: Old and New Wells : Sample ID #: 121085-7&8
ample Identification Standard
and Parameter Unit- . Resul Deviation  ADEC McCcC*

S S S R S S S N S N S N o O N o e i o = it s 2 o 2 e ey e

»
21085-7 o1d wer1 Wl ¥/

Alkalinity mg/l as CaCo3 - 240 Y -—
Hardness mg/l as CaCo3 290 - -
Iron ) mg/l 0.52 0.03 0.3
_ Manganese mg/1l 0.67 “0.00 0.05
£1085-8 New Well Lg//#J
Alkalinity mg/l as CacCo3l 410 - -
Hardness mg/1 as Caco3s 550 - ~-
Iron mg/1 0.85 0.03 0.3
Manganese mg/1 0.54 0.00 0.05

-.‘—._-..-=="'....====_'-=====—_\.==—-==“_...""_-_=.__‘.'."..___....______.__.__—

ed below are quality control assurance reference samples with a known

entration prior to analysis. The acceptable limits represent
" 15% confidence interval established by the Environmental Protection
~i"CY or by our laboratory through repetitive analyses of the

! rence sample. The reference samples indicated below were analyzed
the same time as your sample, ensuring the accuracy of your results.

1 le 3 Parameter Unit Result Acceptable Limit
4-2 Alkalinity mg/1 as CaCo3 17 14 - 20
=20 Hardness mg/l as CaCo3 24 16 - 24
T -8 Iron mg/ 1 0.90 0.82 -~ 0.97
‘5-6 Manganese mg/1 0.44 0.42 - 0.56
. -ted By: Gz e L5 22 iy Dates: oc 172 /785"

i - e - - E - A &-§ F N X1

-1



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907)-&79-4014 ANCHORAGE INDUSTRIAL CENTER
274-3364 £633 B Street

ANALYTICAL REPORT

{_Alaska Area Native Health Service SAMPLE LOCATION: Tanana, Alaska
- ‘ FOR LAB USE ONLY
ECTED_ 3-23-81  TIME COLLECTED:__— RECVD.BY _GI  |AB §_ 7126
_ 3y_ P.Archibald SQURCE___City Well No. 2 _ DATE RECEIVED __ 4-3-81
well Locatad on River Bank in Front of Store DATE COMPLETED.__4-10-91

-

DATE REPORTED___ 4-10-81

srensnéﬁétgf,féa_;, Py A

mg/1 ' _ mg/1 ma/ |

- lver <0.05 []P,Phospharous <0.05 — [JCyanide
~ pinum _<0.05 _ []Pb,Lead <0.05 [JSulfate . 14
-enic <0.10 []Pt,Platinum <0.05 [Phenol .
ad_ <0.05 [ISb,Antimony <0.10 — []Total Dissolved 185
Solids
<0.05 []Se,Selenium <0.10 [JTotal Volatile
‘ Solids
C rium _0.29 [3Si,Silicon _2:0 []1Suspended
. Solids
nuth <0.05 (Jsn,Tin _ <0.10 [Jvolatile Sus-
_ pended Solids
CTcium_ 56 []sr,Strontium 0.19 [JHardness as
i CaCO?
~aium._. _<0.01 [1Ti.Titanium <0.05 [JAlkaTinity as 170
. CaClq
- alt ___<0.05 [JW,Tungsten _<I [J—
. romium <0.05 []V ,Vanadium <0.05 []
7 per <0.05 __ {17n.Zinc <0.05 (]
- An 0.14 _ [JZr,Zirconium <0.05 []
cury . <0.10 [ JAmmonia _ [Jmmhos Conductivity 300
: Nitrogen-N
. ssium <1 [Ikjedah _ [IpH Units 7.3
Nitrogen-N :
gnesium 14 _ [INitrate~N [JTurbidity NTU
" manese 0.38 [INitrite-N, i} _ [JColor Units
: iybdenum <0.05 . [ JPhosphorus [JT.Coliform/100m1
(Crtho)*P
ium _ 3.0 _ [JChioride 8 []1
. ~kel <0.05 [JFluoride []

83




——

TELEFHAUMNE \Juk) £/T=4uia Fow DA == v

TS R
G5 0 . ANCHORAGE, ALASKA 99503
ua.oe;r'dllts
ANALYTICAL REPORT ? 5 \--f(-»"“g-
. . . " ] 1, ! ....-’n
er Analysis(Facility) Alaska Area Native Health Service o~
~ te Collected: B-30-76 _ Time Collected: == By: _ --=
~ ource of Sample:_ Tanana (4-621R)
~ hysical Observations, Remarks:
;.' ma/1 Aluminum K]__410 mmhos Conductivity K] 56 ma/1 Hardness a.
o : caco
} ma/1 Arsenic - K] 7.3 units pH Kl 240 ma/1 Alka?inity
T Caco
ma/1 Barium 0 ma/1 Ammonia 0] ma/ 1 Acid?ty-T i
T T . Nitrogen-N ] CaC0q
1 ma/1 Boron ] ma/1 Kjedahl 1 ma/1 Acidity Fre
\\\\\\ ' ' Nitrogen-N as CaC0q
A ma/1 Cadmium 0 mg/1 .0rganic 0a_ /100mi Co]lform-T
o - ) Nitrogen-N
.6 mg/1 Calcium 0 _ ma/1 Nitrate(N) | /106m1 Coliform-F
Y ma/1 Capper - o___ ma/1 Nitrite(N) a /100m1- Strep-F
- mg/I:Chroﬁium~T0t3I 0 mq/1 Phasphorus J units Color
' (Ortho}-P
: I] - ma/1 Chromium-Tri []1___° ma/1 Phosphorus Kl _<0.1  ma/1 071 and Gr
- (Total)-P
] mg/1 Chromium-Hex §] 4 ma/1 Chloride ]
,WI] <D:I -ma/1 Iron-Total - [] ma/1 Fluoride
. Transported by:
ij | mg/1 Iron-Dissolved [] ma/1 Cyanide Received by:
- ] mq/T.Lead ) g1 Trace ma/] Sulfate Transported by:
‘e ' Received by:
' gﬂ 19 _mg/1 Magnesium (] ma/1 Phenol '
é] mg/1 Manganese (1~ ma/1 MBSA FOR LAB USE ONLY
.9 ma/1 Mercury _ __ma/1 BOD Lab? 4704 Rec'd by: 3e
j J] _ ma/ ] Nickel" ] mg/1 CQD Date sample rec'd:  8-30-76
2 ma/]1 Potassium 1 149 ma/1 TD Solids |Date analysis completed: 8-30-
' i] ma/] Selenium . wa/1 TV Solids [Date results reported:___8-31-
"3 mag/1- Sodium 0 ma/1 Suspended {Signed: //f;ﬂ;f;z,,/i./{,, 44;{
...... ' -Salids
J ma/1 Silver 8| mg/1 SY Solids |Date: Sentember 3, 1976

i} ___mg/1 Zinc a JTE Turbidity







Tooe'gha, Inc. |
2004 Water and Sewer Feasibility Study Update NECClVED
Survey Questions OCT 1 4 2004

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: 'Rui.h 4;,\ @h&[’“e/ C&W\ \TB‘DQ,&\,

Which best describes where your home is located?

Front Street Koyukuk Street

Circle Subdivision Outlying area (Site or Mission Rd.)
—_———— - . ‘; T
omer & A el ofF e \\CL%I/
Do you live there full time? @\Yes D No

Number of bedrooms: % Number of bathrooms: E 2§
Number of people living in the house: ‘@ ;2( HM Number of children: . )

How long have you lived in the house: g! “15

Water

What is your primary means of water service?

)<. Haul from Too'gha watering point Other Yﬁ\ \/Qf

Individual well

Has a well ever been drilled on your lot? l:, Yes ENO

If yes, is a well log available? ' _ | D Yes JX_NO

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If

not please describe the deficiencies.) h N/ (‘LQ . /Ojdﬁm E'\,U\Q\ N
S A

Page 1



Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory,

o

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water S No service

> Taste problems (especially chlorine) Odor problems -
Staining on fixtures or clothes '

ot yiyer yiodes Tasie loobes o VWO ey

What would you like to improve about your water service?

Increased supply _ Obtain water service for the first time

Better Taste I wouldn't change anythmg

M Other 1,y ~in ) \{K? o Loe W

If a piped water system could not be mslalled 1o your area due to costs would a hau} system be

acceptable? I:l Yes @\No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note user fees must

be able to sustain the operation of the haul service.)

$35 - §55 ' _ _ $56 - $65
$66 - §75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

~ Honey bucket On-site septic system and drainfield
l>< Outhouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any?

O

Would you be willing to pay for the operation of an individual packafe treatment unit that could treat the

Yes I:l No

If yes, what montly costs would you be willing to pay for the operatlon of these individanl treatmcnt

X $10 - $25 | $25 - §35

$35 §50 Other

wastewater from your home if they were installed for your nse?

units?

Page 2



If a piped sewer system could not be installed to your area due to costs, would a haul system_be
acceptable? D Yes g No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic:

$35 - $55 $56 - $65
$66 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions
Would you like to see expansion of the public,
piped water distribution and sewer collection system? Yes D No

Would you be willing to pay the current monthly cost of )
%100 for piped water and sewer service? E Yes D No

Are there any problems with the existing lagoon?

If yes, please list? (Examples: location, odor) @i‘@(

If the lagoon were relocated, where would you like to see it relocated to? nO\(‘H’\ x \,OQ)D:\-* e (\):\\\(' m{‘\J
- X3 X

Additional Comments

Do you have any suggestions or comments? LBG‘_. (‘\,i‘ Co. 't'(_) -\;\@;\‘]‘Q A&L‘“L. (\D—\ \&ﬂ (\
* . 1 )
gh  0e¥ine G W0 TVhg \{\Q >0 @XD 0_{?\;@80 ,

\/
gl Loiond
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update -
Survey Questions
HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to pfovide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existin g facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist

us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions _
Homeowner's name: £ f /é /{ .
/ ey C 0 W

Which best describes where your home is located?

Front Street /K‘

oyukuk Street

Circle Subdivision Outlying area (Site or Mission Rd.)
Other

Do you hve there full time? @4; _ |:] No
Number of bedrooms: j Number of bathrooms: O 5‘ ZD/ng" G FEL

oz 7
Number of people living in the house: = Number of children: 0
How long have you lived in the house: ?/ ( Eﬂﬂ}'
Water |

What is your primary means of water service?

’
’ r
Haul from Too'gha watering point Other /747 éfaf(:/(eg OC ST 7 B
£~ Individual well 4
Has a well ever been drilled on your lot? . D Yes E—No
Ifyes, is a well log available? [ ves [ JNo

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, ete.) that are in working order? (If
not please deseribe the deficiencies.) /@




Are y%imsﬁcd with the quality of yo /yater'? f no, please describe what 15 unsatisfactory

//@//M{f /yé_c%’

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water ' No service
£~ Taste problems (especially chlorine) Odor problems
/ Staining on fixtures or clothes

Other

What would you like to improve about your water service?

Increased supply / Obiain water service for the first time
_ Better Taste I wouidn't change anyth;z :
Other Cyy (452 7Z ré-a' /,,//7{/ br @7[4(1‘ oj.f 0/4’/ 7’/'27‘ 4

07 7

Ifa piped water system could not be installed to your area due to costs, would a haul system be

acceptable? E“Ye_s’ D No
4G a4l // 14 /a,/ j(, /;f/gc/

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must

be able to sustain thc operation of the haul service.)

$35 - §55 _ $56-3%65
| 366 - §75 Other // //(_ %74, % /
Mmﬁf //// Ipl) % lad 29 o dc, /;i% ‘;_;'7‘ //

Would you prefer that water He deliverd on a regularly scheduled basis or as nceded by an on- ca!l service? Yoy ;/é

7 Y/Z//C’ C/

Regularly scheduled service On-call service
5

Sewer

What is your primary means of sewer disposal?

/ Honey bucket On-site septic system and drainfield

_ 2; Outhouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any?

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were jnstalled for your use? B/Y?:

[fro

It yes, what montly costs would you be willing to pay for the operation of these individaul treatment

510 - $25 $25- %35
335 - 550 ~ Other

units?
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accepigble? E‘ Yes ' I:I No
/ﬁ will poild By e s & f/’réd'/ Fac

If yes, what monthly costs would you be willing to pay for the operation of’a haul system? (Note: user
fees must be able to sustain the operation of the haul servic:

$33 - §55 $56- %65
L~ $66- 875 _ Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled;;?ice On-call service

Community System Questions
Would you like to see expansion of the public,

piped water distribution and sewer collection system? L—_I Yes E_No

Would you be willing to pay the current monthly cost of
3100 for piped water and sewer service? ‘:l Yes D No

Are there any problems with the existing fagoon?

' /s
_ If yes, please list? (Examples: location, odor) ﬂ%"/’fz’vgf 7re C\gj/ﬁ/y Corrd - / %_
< é;;,,/ / 75 S7e, / L E 1 o //'/;/ﬁ o

If the lagoon were relocated, where would you like to see it relocated to?

A_ddition_al Comyents

. r r
Do you have any suggestions or commints? ,/; /l/f/ W//g i/ /?/.%C éd/d/
Gttt fhe 4T il P A v
/z///"c_f .Q;/é 052, P 4/ 1(7//7749"«7 il e /”‘7/4/‘/" =4
72008 "

‘//,9/;({ % 7% /”74@]'@ e oy ,/é/ | ﬁc’cg Sy jﬂo/
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[ # AT
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current faeilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existin g system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below 1o the best of your abilities,

General Questions

Ho.meowner's name: ’Ré{j KL\@ SK\%/

Whieh best describes where your home is located?

Front Street Koyukuk Street
Circle Subdivision ,e'b‘< Outlying area (Site or
Other
Do you live there full time? ‘ DE Yes D No

Number of bedrooms: ! Number of bathrooms: !
Number of people living in the house: I Number of children: ( Z
How long have you lived in the house: : )2 \wi S -

[}

Water

What is your primary means of water service?

' .
Haut from Too'gha watering point Other < ‘@T‘\pﬂq" ver LQ(_L‘R—“:Y‘
—_— \ i (J Fi

Individuat weil

Has a well ever been drilled on your lot? D Yes m No

If yes, is a well log available? D Yes JE\NO

Are there interior plumbing/fixtures (sink, toilet, holdin g tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.) LN =
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4re you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

NES
f |
Do you have any of the following problems with your water service (please check all that apply)?

‘ Not enough water Eé ~ No service

Taste problems (especially chlorine) Odor problems
Staining on fixtures or clothes '
Other

What would you like to improve about your water service?

Increased supply - ~ Obtain water service for the first time

Better Taste I wouldn't change anything - .

Other M'[ﬁ-/

If a piped water system could not be installed to your arca due to costs, would a haul system be
. <
acceptable? E]\Yes D No

if yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.).

$35 - 855 §56 - 565
 %66-875 _omer Wil hanl gwn Wi@r

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Sewer

Whal is your primary means of sewer disposal?

Honey bucket On-site septic syslem and drainfield
Outhouse Other

If you are using a septic system and drainfield, what problems are you expiercacing, if any? (}\j@ﬂ\:) &

Would you be willing to pay for the operation of an individual package treatment unit that could treat the

wastewater from your home if they were inslalled for your use? Yes No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment

unis? | !
510 - §25 325 - 835
$35- 5350 Other
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If a piped sewer system could not be installed to your area due to costs, would a haul system be
acceptable? D Yes %\No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servie

$35 - §55 $56 - $65
$66 - $75 _ Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-cali service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? D Yes ,@\No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? D Yes E No

Are there any problems with the existing lagoon?
If yes, please 1ist? (Examples: location, odor) %\%m

Ifthe lagoon were relocated, where would you like to see it relocated to? dﬁ‘m ™ o ™ A .

Additional Comments

Do you have any suggestions or comments? %\ <\ L(*j{ . | &Q,Q&/\ hﬁ'ﬂ AR

3

_ Sonno . Wants o non sedbhouaes
PSRAN Pod '
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Too'gha, Inc. b
2004 Water and Sewer Feasibility Study Update + -
Survey Questions

e

HDR Alaska s under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a

plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped,iiic. ¢
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any i -
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist

us in compiling information regarding the existin g system and to tell us your opinion about future water/sewer ;

development.
Piease assist us by filling out the information below to the best of your abilities.  pJa7

General Questions

Hoéleowner's name: LQ,%‘\'@ ( gflﬂ (J_ r‘i

Which best describes where your home is located?

% Front Street Koyukuk Street
Circle Subdivision Qutlying area (Site or Mission Rd.)
Other
Do you Hve there full time? IE’ Yes I:] No

Number of bedrooms: ‘ Number of bathrooms: _ é '
' o p
Number of people living in the house: - %, Number of children; !2 £

How long have you lived in the house: f{ )0\1?) 5

'Water

What is your primary means of water service?

Haul from Too'gha watering point Other

N Individual well
o~

Has a well ever been drilled on your Jot? Q‘Yeg l:, No
If yes, is a wel] log available? _ |:| Yes E' No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.) \’\{")J\/\ﬂft Y G

U
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Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

NES
/

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water No service
Taste problems (especially chlorine) Odor problems

Staining on fixtures or clothes

____ Other ATaER VT e

What would you like to improve about your water service?

Increased supply ' o Obtain water service for the first time
Better Taste I wouldn't change anything
Other : \‘\ &

If a piped water system couid not be installed to your area due to costs, would a haul system be
acceptable? I:l Yes o

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able 10 sustain the operation of the haul service.)

$35- 855 556 - 565
$66 - 875 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield

,k Outhouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any?

Would you be willing to pﬁy for the operation of an individual package treatment unit that could treat the

wastewater from your home if they were installed for your use? I:] Yes No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment

units? :
510-825 325 - 35
$35- %50 Other
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If a piped sewer system could not be installed to your area due fo costs, would a haul system be
acceptable? D Yes @ No

If yes, what manthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic

$35 - 855 $56 - $65
§66 - 875 _ Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questiens

Would you like to see expansion of the public,

piped water distribution and sewer collection system? E Yes [:] No
Would you be willing to pay the current monthly cost of
¥100 for piped water and sewer service? ‘ Yes [:] No

Are there any problems with the existing lagoon?
If yes, please lisi? (Examples: location, odor) ’"(" ‘Yl

. LY B L
If the lagoon were relocated, where would you like to see it relocated to? b[_) J’u 1] d \f ﬁp Ol oy

Vs
Additional Comments B | . m

Do you have any suggestions or comments?
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Too'gha, Inec. s
2004 Water and Sewer Feasibility Study Update 6 )
Survey Questions He s e e

' o fg:. &
gy f f‘ﬁij_ L
HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a

plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities,

General Questions

Homeowner's name:Ta\ﬂ H\l 5 la P

Which best describes where your home is located?

Bl 47 iz 07

Front Street Koyukuk Street
Circle Subdivision < Outlying area (Site or@
Other
Do you live there full time? I:l Yes No Will move. T .

Number of bedrooms: \ ) ' Number of bathrooms: SQ
Number of people living in the house: ‘ '2 Number of children: l

How long have you lived in the house:  S{{'}

Water

What is your primary means of water service?

Haul from Too'gha watering point Other
> Individual well
Has a well ever been drilled on your lot? IE Yes I:I No

Ifyes, is a well log available? _ &Yes : I:I No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.) ‘\G o i “H,Lj"\ . ‘g;'; n k

Need  ganeAtebiia. oo

Y

i

Pape 1



Are you satisfied with the quality of your water? If no, please describe what is visatisfactory.

!‘\F’ b

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water . ___ Noservice

Taste problems (especially chlorine) _&_ Odor problems
‘K Staining on fixtures or clothes :

Other

What would you like to improve about your water service?

Increased supply >< Obtain water service for the first time
Better Taste I wouldn't change anything
Other N

If a piped water system could not be installed to your area due to costs, would a haul system be
acceptable? KI Yes D No

If yes, what montly costs would you be wilitng to pay for the operition of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35 - %55 $56 - 865

$66 - $75 B 00 omer K

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularty scheduled service ;Z' ~ Oun-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket X On-site septic system and drainfield
Outhouse Other

Ifyou are using a septic system and drainfield, what problems are you expierencing, if any?

Would you be willing to pay for the operation of an individual package treatment unit that could treat the

wastewaler from your home if they were instatled for yoﬁr use? D Yes E No l/\,(‘l.D LN |
] A ' I3

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units? .
F10- 825 $25-335
$35 - $50 Other
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If a piped sewer system couid not be installed to your area due to costs, would a haul system be
acceptable? D Yes @ No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic:

$35 - §55 $56 - $65
566 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? Yes [:l No

Would you be willing to pay the current monthly cost of
3100 for piped water and sewer service? Yes [:l No

Are there any problems with the existing Jagoon?

If yes, please list? (Examples: location, odor) OC\ O( ; ]{"\ (f&_’\’{ (SN

If the lagoon were relocated, where would you like to see it relocated to? @)’ Cn'()\ h ]"\Q\ (1 ,J""g

Lvrlbor baak |

Additiaﬂal Comments

Do you have any suggestions or comments? \f\‘ V(5 L\‘. (*\ \\L, k’Q \\_{ Q(D UL\\';{\ i, Q\ﬁ

N SN An"\%rpm ‘O\:(\(\ \\QM‘E:; .‘—\r‘r\ \D O&ODTQ
\I\‘)(«}\b hu«»r \\N),
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Too'gha, Inc.
2004 Water and Sewer If easibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. fo prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to-address any
problems that the current facilities are experiencing, We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
devetopment.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeo@er's name: H en L/(\ ({_-’,—\]D

Which best describes where your home is located?

Front Street Koyukuk Street

Circle Subdivision Outlying are@r Mission Rd.

- _X )
Other ' .

Do you live there full time? @ Yes D No

Number of bedrooms:; é Number of bathrooms: ( Eé
Number of people living in the house: , _ Number of children: ( Z

How long have you lived in the house: 935 g”fg

Water _

What is your primary means of water service?

Haul from Too'gha watering point Other 5[}7 }-’)(I’C;

Individual well

Has a well ever been drilled on your lot? Ech D No

If yes, is a well log available? . I:l Yes E\I‘%

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If

not please describe the d'eﬁciencies.) m (_-;\\’\,Q 0D (‘{M (jf/[j
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Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

O

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water _ _ No service
Taste probiems (especially chlorine) - Odor problems™

Staining on fixtures or clothes

| Other NeENo -

What would you like to improve about your water service?

~ Increased supply Obtain water service for the first time
Better Taste I wouldn't change anything
Other

If a piped water sysiem could not be installed to your area due to costs, would a haul system be
acceptable? ?} Yes I:l No

[fyes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.) '

X $35-855 . B $56 - $65

%66 - §75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

~ Regularly scheduled service >< On-call service

Sewer

What is your primary means of scwer disposal?

Honey bucket On-site septic system and drainfield
Outhouse Other

If you arc using a septic sysiem and drainfield, what problems are you expierencing, if any? VYO ¢

Would you be willing fo pay for the operation of an individual package treatment unit that could (reat the
wastewater from your home il they were installed for your use? Yes D No

If yes, what montly costs would you be willing to pay for the operatioﬁ of these individaul treatment

F10-%25 > $25-%35

$35 - 550 Other

units?

P.age 2



If a piped sewer system could not be installed to your area due to costs, wmﬂ§ a haul system be

acceptable? Yes I:] No

If yes. what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haui servic

g $35-355 $56 - $65

$66 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

. Repularly scheduled service % On-call service

Community System Questions

Would you like to see expansion of the public, )
piped water distribution and sewer collection system? D Yes @ No

Would you be willing to pay the current monthly cost of
3100 for piped water and sewer service? [:l Yes QEN{)

Are there any problems with the existing lagoon?

Ifyes, please list? (Examples: location, odor) Jr) Cm ¢

If the lagoon were relocated, where would you like to see it relocated to? N/ 7Q_/
L]

Add_itional Com_ments

Do you have any suggestions or comments?
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Too'gha, Inc. HOL«TE‘ NEY.
2004 Water and Sewer Feasibility Study Update VA kaIT
Survey Questions J—

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer F easibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existin g facilities, and to address any
problems that the current facilities are experiencing. We are askin £ you fo respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below 10 the best of your abilities.

General Questions

Homeowner's name: Heﬁ ,. J L ”LCLt\S QQ‘;}&Q.@

Which best describes where your home is located?

Front Street Koyukuk Street
Circle Subdivision 2§§ Outlying are Mission Rd.) 2 . g | AARN
Other '
Do you live there full time? E Yes D No
Number of bedrooms: 3 Number of bathrooms: \
Number of people living in the house: Q ‘Number of children: \

How long have you lived in the house: Q > EP,—S N

Water _

What is your primary means of water service?

2_< Haul from Too'gha watering point Other

Individual well

Has a well ever been drilled on your lot? E‘[es D No
Ifyes, is a well log available? ' : D Yes No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? {If

not please describe the deficiencies.) Se,{)-]:- ' < ‘*-(—eu,r\_x‘(_,,
A
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Are you satisfied with the quality of your waler? If no, please describe what is unsatisfactory.

Do you have any of the following problems with your water service (please chieck all that apply)?

Not enough water _ j>;< No service

Taste problems (especially chlorine) Odor problems
Staining on fixtures or clothes -

Other.

What would you like to improve about your water service?

Increased supply Obtain water service for the first time

Better Taste _I'wouldn't change anything

b  Other 'W,g//i’() 4@(’)6{}:(;\,/1_ {an L‘\M w9 ddee .

If a piped water system could not be installed to your area due to costs, would a haul system be

acceptable? EYes I___| No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

X $35-855 |  $56-%65

366 - §75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

25 Regularly scheduled service ) On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket -On-site septic system and drainfield

Outhouse X Other :pﬂ f& O P—) GCH’\ rootr)

If you are using a septic system and drainfield, what problems are you expicrencing, if any?

Pipes Lireer~ona
Yy v (7 {]

Would you be willing to pay for the operation of an individual package treatment unit that could treat the .
wastewater from your home if they were installed for your use? D Yes E No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment

nits? '
510- 825 $25- 835
$35-350 Other




I a piped sewer system could not be installed to your area due to costs, would a haul system be
acceptable? IELY"GS I:l No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic

$35 - §55 $56 - $65
566 - $75 : Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service & On-call service

Community Systemn Questions

Would you like to see expansion of the publ.ic, - .
piped water distribution and sewer collection system? @ Yes |:| No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? E Yes I:I No

Are there any problems with the existing lagoon?

If yes, please list? (Examples: location, odor) () (] O s/ /%
e — :

If the lagoon were relocated, where would you like to see it relocated to? , (i {* P —’— D‘ GU'\
: — :

Additional Comments

o

" Do you have any suggestions or comments? (outd é_,_ MLc e d LA Oy

ilﬂnwf ’CQ/\FJ/\-« \p (AL =R P D Voot /,/Zr///[?? Lt

C%/C‘ AN
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions
HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist

us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filting out the information below to the best of your abilities.

General Questions

Homeowner's name: @aﬁ% (/C h ]L@-

Which best describes where your home is located?

Front Street Koyukuk‘Street
Circle Subdivision X ‘ Outiying area (Site or Mission Rd.) h 1 ig-_() [far ¥ “H ] H
Other
Do you' hve there full time? % Yes l:] No

Number of bedrooms: a Number of bathrooms: @
- . ——

. c.‘/ 1
Number of people living in the house: & Number of children: !
How long have you lived in the house: Yg\;]’j
— =zl

Water

What is your primary means of water service?

///(Z{j. ‘ //l /Haul from Too'gha Wateriug pointwﬁé/‘%{; Other ]Yﬁ S C,\'\ a1\ ‘f_“_:f"l:)l""{\’\ f:}/'\
individual well A Q;\jc_u,l?c_jd
Has a well ever been dritled on your lot? D Yes Eg_—é] No
Ifyes, is a well Jog available? : | l:] Yes _ .@\No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) thaf are in working order? {If
not please describe the deficiencies.)

‘‘‘‘‘‘ ' h 00 an 144 fb‘uf*fﬁ/“ \',:;'?,n [z
. _ U ()

Page 1



Are you satisfied with the quality of your water? If no, picase describe what is unsatisfaciory.

AL
}/VU

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water S No service
K Taste problems (especially chlorine) _______Odor problems

Staining on fixtures or clothes

3¢ other % much Adleiom /7%0 <0Z)t5

7

What would you like to improve about your water sarvice?

Increased supply - Obtain water service for the first time
Better Taste I wouldn't change anything
Other

If'a piped water system could not be installed to your area due to costs, would a haul system be

acceptable? EYES D No

1f yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.).

- $35-%55 556 - 165
566 - 8§75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-cal! service?

Regularly scheduled service On-call service
. gularly ?\A

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Outhouse _ Other

If you are using a seplic system and drainfield, what problems are you expicrencing, if any? )f}/'ﬂ/u’?& W,
L]

Would you be willing to pay for the operatmn of an individual package treatiment unit that could treat the

wastewater from your home if they were installed for your use? |:| Yes E No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units?

F10- 325 $25 - 835
$35-§50 Other
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1f a piped sewer system eould not be installed to your area due to costs, would a hanl system
acceptable? Yes No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic:

$35 - §55 $56 - $65
366 - 375 Other

Would you prefer that wastewater be hauled 2way on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the.public, B .
piped water distribution and sewer collection system? [:' Yes }E\ No

Would you be willing to pay the current monthly cost of

$100 for piped water and sewer service? [:l Yes @\No

Are there any problems with the existing Jagoon?

If yes, please list? (Examplesr{ocatiofodor)

NO_itlsa

If the lagoon were retocated, where would you like to see it relocated to?i:

Additional Comments

Do you have any suggestions or comments? ;5{ !C; /U /_/
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below 10 the best of vour abilities.

General Questions

Homeowner's name: }%}LH\J K’ C{ Lit U/HW'S

Which best describes where your home is located?

Front Street Koyukuk Street
Circle Subdivision Outlying area (Site D(@
Other
Do you live there full time? ‘[E.\Yes D No
Number of bedrooms: .}'i. y Gﬁ\v Number of bathrooms: d

1

Number of people living in ihe house:

l Number of children: ‘_E_ 2
How long have you lived in the house: ]’ S} \j If‘t_g

Water
t I3
What is your primary means of water service? (,L(/.;,(b("j:') /)y faf ICIQE,L
Yiier”
Haul from Too'gha watering point Other
Individual well
Has a well ever been drilled on your lot? D Yes fm No

If yes, is a well log available? [ Yes No_

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in workin g order? (If
. ) o
not please describe the deficiencies.) N pgd.ﬂ 05T L\a{’f-\)‘ NG
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Are you satisfied with the quality of your water? If no, please describe what is-unsatisfactory.

e S

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water : Mo service
Taste problems (especially chlorine) Odor problems

Staining on fixtures or clothes

97 Other DO (\\D\’?_\Aibj\-é/" Y

What would you like to improve about your water service?

Increased supply ' Obtain water service for the first time
Better Taste ,'I;Z T wouldn't change anything
Other

If a piped water system could not be instailed to your area due to costs, would a haul system be

acceplable? [:I Yes No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35- 855 $56 - §65
366 - §75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-cal serviee?

Reguiarly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
uthouse Other

&

If you arc using a septic system and drainficld, what problems are you expierencing, if any? Dfmd

Would you be willing to pay for the operation of an individuai package treatment unit that could treat the
wastewater from your home if they were installed for your use? D Yes No '

If yes, what montly cosis would you be willing to pay for the operation of these individaul treatment
units? - .
710 - 525 $25 - 835
£35 -850 Other
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Ifa piped sewer system could not be installed to vour area due to costs, would a hau] system be
acceptable? D Yes @&)‘

I

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic

$35 - §55 $56 - $65
$66 - $75 Other

Would you prefer that wastewater be hanled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public, )
piped water distribution and sewer collection system? I:I Yes No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? |:I Yes ﬂ No

Are there any problems with the existing lagoon? .
If yes, please list? (Examples: location, odor) @( y(%‘[

If the lagoon were relocated, where would vou like to see it relocated to? q(:}(_l)g’h HI/@%

Additional Comments

Do you have any suggestions or comments?
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- Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
' Survey Questions

HDR Alaska is under contract o Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to Jook at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing, We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer

development.

Plcase assist us by filling out the information helow 10 the best of your abilities.

General Questions

Homeower'é name: A (,{Jﬂ j(—;’d oN

Which best describes where your home i located?

Front Street Koyukuk Street

——
Circle Subdivision ,54 Outlying area (Site or

Other

Do you live there full time? &es D No

[
Number of bedrooms: i; Number of bathrooms:

.
Number of people living in the house: Q Number of children: I
How long have you lived in the house: ,EZ LS lg
. |

Water

What is.your primary means of water service?

i '
Haul from Too'gha watering point Other )Y Nas ;s Yive @/
Individual well . ; o
Has a well ever been drilled on your lot? l:l Yes E No
Ifyes, is a well log available? | | - D Yes | _ENO

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If

not please describe the deficiencies.) \’LO_Q (LQ 5 1\(!_,[\.,1_,\%;\ M
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Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

N,

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water - No service

;}_Q__‘ Taste problems (especially chlorine) K Odor problems -

LZ Staining on fixtures or clothes
Other

What would you like to improve about your water service?

_Increased supply K _ Obtain water service for the first time
Better Taste I wouldn't change anything
Other '

If a piped water system could not be installed to your area due to costs, would a haul system be
acceptable? I:l Yes IENO

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35 - 855 356 - 365
566 - 3§75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Sewer

What is your primary ineans of sewer disposal?

} Honey bucket On-site septic system and drainficld
z OCuthouse QOther o

If you are using a septic system and drainfield, what problems are you expiercncing, if any? n("gﬂ—o\)

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? @ Yes I:l No

If yes, what montly costs would you be willing to pay for the operat.io'n of these individaul treatment

units? . _ :
g $10-825 $25-535

$35- 850 Other
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If a piped sewer system could not be installed to your area due to costs, would a haul system be
aeceptable? D Yes No

Ifyes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servie:

$35 - §55 _ $56 - %65
$66 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service Oub-call service

Community System Questions

Would you like to see expansion of the public, '
piped water distribution and sewer collection system? @_ Yes D No

Would you be willing to pay the current monthly cost of )
$100 for piped water and sewer service? D Yes @ No

Are there any problems with the existing lagoon? .
If yes, please list? (Examples: location, odor) (] d( 5

Ifthe lagoon were relocated, where would you like to see it relocated to? .\“y](‘:kf 1 AN L-p’ { Q__{%

Additional Comments

, : .4
Do you have any suggestions or comments? ' Q [45Q (:.L/”Lt*—_/_, LC‘ { (‘Q’;F /
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Too'gha, Inc. -
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between schiool and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing, We are -nsking\you to respond to the following survey to assist
us in compiling information regardin g the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by flling out the information below to the best of your abilities.

General Questions

Homeowner's name: RCJDQ r :{: E""/' '.\ LUC{__,

Which best describes where your home is located?

; ¢ L
)_( Front Street bL"L Koyukuk Street

Circle Subdivision Outlying area (Site or Mission Rd)
Other
Do you live there full time? /EYes I:l No
Number of bedrooms: 5’2 Number of bathrooms: l
=
Number of people living in the house; F Number of children: g 2
How long have you lived in the house: ¢ .rAf:

Water

What is your primary means of water service?

-Ag h. Haul from Too'gha watering point Other

Individual well

Has a well ever been drilled on your lot? D Yes [ENO
Ifyes, is a well log available? ' |:| Yes . @No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If

not please describe the deficiencies.) \’M { (*} O LY L\,\;ﬁ O,
~) J
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Are you satishied with the quality of your water? If no, please describe what is unsatisfactory.

£

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water ) No service
Taste problems (especially chiorine) Odor problems

Staining on fixtures or clothes b /

| Other f\} ()

What would you like to improve about your water service?

Increased supply Obtain water service for the first time

Better Taste . T'wouldn't change anything
X other S a Dyrees e a Lawndr m,:dL

If a piped water system could not be installed to your area due to costs, would a haul system be

acceptable? 'Jg! Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system'? (Note: user fees must

be able to sustain the operation of the haul service.) .

$35 - §55 _ §56- $65 '

_ $66-875 M/ﬁ;?@r

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service E g On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Outhouse Other
If you are using a septic system and drainfield, what problems are you expierencing, if any? \ i

Would you be willing to pay for the operation of an individual package treatment unit that could treat the

wastewater from your home if they were installed for your use? D Yes No

If yes, what montly costs would you be w1llmg to pay for the operation of these individaul treatment
units?
310 - %25 $25 - 835
$35 - $50 ~ Other
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Ifa piped sewer system could not be installed to your area due to costs, would a haul system be
acceptable? Yes No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic.

£35 - §55 $56 - $65
$66 - §75 _ Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Repularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? '@ Yes l:] No

Would you be willing to pay the current monthiy cost of
$100 for piped water and sewer service? E Yes D No

Are there any problems with the existing lagoon?

If yes, please list? (Examples: location, odor) (ﬂr—\’ Oy~

~

[y

If the lagoon were relocated, where would you like to see it relocated to? AN }7/7)\ @jgf DO {- 71-
c “

Additional Comments

Do you have any suggestions or comments? m&rn&, \,LP W ’\H’\(} B L,OCQ:&[{’
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Too'gha, Inc..
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare @ Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system bctween school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existin g system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Quesfions

Homeowner's name: (erynyi 5 3 Mary  Edeoin

Which best describes where your home is located?

Front Street Koynkuk Street

X Circle Subdivision Outlying area (Site or Mission Rd.)
Other
Do you live there full time? E Yes I:] No

Number of people living in the house: ' l Number of children:

How long have you lived in the house: .

Number of bedrooms: 72 3 Number of bathrooms: ‘

Water

What is your primary means of water service?

Eé/- Haul from Too'gha watering point Other

Individual well

Has a well ever been drilled on your lot? l:’ Yes IE No

fyes, is a well able? 4 e Ty | N

If yes, is a well log available \ L\Jd'-‘..\}.‘-" _ D es E 0
SN

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.) Need ol ud b G, Oloe |
= 2 - .
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Are you satisfied with the quality of your water? If no, please describe what is unsatisfaciory.

. \}f FEF 3
/
Do you have any of the following problems with your water service (please check all that apply)?
~ Not enough water No service

Taste problems (especially chlorine) . Odor problems

Staining on fixtures or clothes

Other V- PT (“)HFJY\,

What would you like to improve about your water service?

Increased supply _ ' ol Obtain water service for the first time
Better Taste I wouldn't change anything
Other

If a piped water system could not be installed to your arca due 1o costs, would a haul system be

acceptable? E] Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (WNote: user fees must
be able to sustain the operation of the haul service.)

~/
35 - 855 56 -
A8 — 856-365

566 - 575 T Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

5 Regularly scheduled service ' _ On-call service

=

Sewer

What is your primary means of sewer disposal?

- ' .
A Honey bucket On-site septic system and drainfield

& S Outhouse Other

If you are using a septic system and drainfield, what problems are you cxpierencing, if any? Nf Or?/Q/

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? D Yes &/ No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment

units? .
F10-525 _ $25- 835
$35-850 o Other
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Ifa pipedusewer system could not be installed to your area due to costs, would a haul system be
acceptable? E Yes I:I No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic.

5 _ 835-855 $56 - $65

$66 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would vou like to see expansion of the pubﬁc,
piped water distribution and sewer collection system? E/[ Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? E Yes D No

Are there any probiems with the existing lagoon?

If yes, please list? (Examples: location, odor) ﬁ@ D{f}f}l 200,
=l )

If the lagoon were refocated, where would you like to see it relocated to?: (') ["l ’ (N (;’ @&> ‘t{’]d(d’ﬂ’\ﬂﬂ_ﬁ
53 &t .

Additional Comments

Do you have any suggestions or commenis? ,g] 1} 0 [&\l{‘)‘] 1‘0/\“‘ | ) '}!,ﬁe %‘p | Iﬁ) (L\f’pj
NS
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Teo'gha, Inec.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tel} us your opinion about future water/sewer
development,

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeovwmer's name:}zh/ (l EC(.LU aM C(A{)JZ f\

Which best describes where your home is located?

g b Front Street Koyukuk Street
o4\ — " )
k) A
: gf%% Circle Subdijvision >_< Outlying area (Site or(Mission Rd.)
)’ Other

Do you live there full time? @Yes [ InNo

Number of bedrooms: 3 , Number of bathrooms: ‘

Number of people living in the house; l _ Number of children: “LJ
e
5

How long have you lived in the house:

Water

What is your primary means of water service?

K Haul from Too'gha watering point Other  <Jr lr nNet -
T

Individual well

Has a well ever been drilled on your lot? . D Yes "No
e ¢ :
A
If yes, is a well log available? \5(\‘.:1‘\
o ¥ qy
Are there interior plumbing/fixtures (sink, toilct, holding tank, piping, etc.) that are in workin g order? (If

r

not please describe the deficiencies.) J-\ G5 ewvex x \\J\—\\ N A
3 N J T

Page 1



Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

ﬂn ( finm SpT) ng

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water : No service

Taste problems (especially chlorine) - . Odor problems

2é Staining on fixtures or clothes

Other uOh. t:eJ dua@%\%'

- What would you like {o improve about your water service?

Increased supply >_< Obtain water service for the first time
Better Taste I wouldn't change anything
Other '

If a piped waler system could not be installed to your area due to costs, would a haul system be

acceptable? D Yes E No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35- 855 556 - 565
$66 - $75 Other

Would you prefer that water be deliverd on a reguiarly.schedulcd basis or as needed by an on-call service?

Regularly scheduled service i On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Outhouse Other

If you arc using a septic systcm and drainfield, what problems are you expierencing, ifany? § )C4 10,

Would you be willing to pay for the operation of an individual packafe treatment unit that could treat the

Yes EI No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units?

wastewater from your home if they were installed for your use?

P10 - 525 325-§35

$35 - 850 g Other ( ]{’nmd:m:j N ‘1”[{19 C?O
age




Ii a piped sewer system could not be installed to your area due to costs, would a haul system be
accepiable? I:I Yes I:I No

Tf yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic:

$35 - $53 $56 - %65
$66 - §73 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public,

piped water distribution and sewer collection system? E Yes I:] No

Would you be willing to pay the current monthly cost of SN
o

$100 for piped water and sewer service? I:I Yes . No \\C'

Are there any problems with the existing lagoon?

IEyes, please list? (Examples: location, odor) bojt\f\ / mm AL (:,Ycrw\‘:\fa Jrf\()b%{,\
)

Menem e e,

If the lagoon were relocated, where would you like to see it relocated to? ‘\!C}\CH\ 5 L (‘){d ("’W S
£ .

Addi_tiq_nal Comments

Do you have any suggestions or comm enis? j’)f ) CC’D}“{‘} {Ff)é?j”‘c‘es

Page 3



Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanena (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey 1o assist
us in compiling information regarding the existin g system and to tell us your opinion about future water/sewer

development.
Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: 6\ (LY Qj”\ = g’ Cl N \i M

Which best describes where your home is located?

Front Street Koyukuk Street
Circle Subdivision 5 Outlying area (Site o M@
Other
Do you live there full time? E Yes D No
Number of bedrooms: ")/2 Number of bathrooms:

_. Number of people living in the house: k _ Number of children: é

How long have you lived in the house:

Water

What is your primary means of water service?

!\. * - L
f‘/‘< Haul from Too'gha watering point Other |77 S iL@JW (N6
Individual well ! J
Has a well ever been drilled on your lot? E[ Yes @No
If yes, is a well log available? o | Yes No
o Y ) D E|

s \.‘.
Are there interior plumbing/fixtures @’ toilet, holding tank, piping, efc.) that are in workin g order? (If
not please describe the deficiencies.) need  Hha oAt
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A~e you satisfied with the quallty of your water? If no, please describe what is unsatisfactory.

N

Do you have any of the following problems with your water service (please check all that apply)?

Not encugh water No service
DX Taste problems (especially chlorine) Odor problems -
E Staining on fixtures or clothes )

Other

What would you like to improve about your water service?

Increased supply >_<’ Obtain water service for the first time

2 Better Taste _ I wouldn't change anything = .
X Other cl¢ NEs3TS

Ifa piped water system could not be installed to your area due to costs, would a haul system be

acceplable? Yes |:| No

If yes, what montly costs would you be wililng to pay for the operation of a haut systcm? (Note user fees must
be able to sustain the operation of the haul service.) :

$35 - 355 $56 - $65
¢ $66 - $75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as neaded by an on-call service?

N
Regularly scheduled service A On-¢all service
L
Sewer
What is your primary means of sewer disposal?
Honey bucket _ On-site septic system and drainfield
X Outhouse Other

/

If you are using a septic system and drainfield, what problems are you expierencing, if any? NS
LI A e —

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? Q Yes |:| No

If yes, what montly costs would you be willing to pay for the operation of these individau} treatment
units? p ' |
310 - $25 $25- 3835
$35- 350 Other
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If a piped sewer system could not be installed to your area due to costs, would 2 hau! system be
acceptable? ’:I Yes I:l No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fzes must be able to sustain the operation of the haul servie:

£35 - §55 $56 - 565
£66 - 75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Repularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public, . '
piped water distribution and sewer collection system? Yes D No

Would you be willing to pay the current monthly cost of ..
$100 for piped water and sewer service? EY&S D No

Are there any problems with the existing lagoon?
If yes, please list? (Examples: location, odor) n ¢

If the lagoon were relocated, where would you like to see it relocated t0?  [{}3 I-_f{”_jf')(,?‘.j} M

Additional Com_ments

Do you have any suggestions or comments? ,L‘?f-,;,»!“-z-‘, ﬁ") A iy k,;'[;:-“.l:)f th/"ﬁ‘ e f,j,_ 7 ,\ r_,L

A k3

(oo iy . EF Meve  Rewg (e caiit o) e
A ‘ N ) = =
F A1) a0 R A el . _

r
.
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to Jook at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer

development.
Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: | ., ... . i< e
Loweran Hy Slop
Which best describes where your home is located?

Front Street Koyukuk Street

Circle Subdivision < Outlying area (Site ok ission Rd.)
Other
Do you live there full time? Yes I:] No
Number of bedrooms: \ Number of bathrooms: {J,{
_ S N,
Number of people living in the house: & Number of children: /"‘f}’:{'
How long have you lived in the house: f/ lLI S Py

Water

What is your primary means of water service?

Haul from Too'gha watering point Other Sf)lﬂ; NG o { [ .EJ’
Individual well !

Has a well ever been driltcd on your lot? I:] Yes No

If yes, is a well log available? |:| Yes ‘&j No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.) . RECHY

ek [ Theng

J
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Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

\7’) 5
Do you have any of the following problems with your water service (please check all that apply)?
Not enough water : No service
‘Taste problems (especially chlorine) Odor problems

Staining on fixtures or clothes

Other nNe }‘3 L hls hl

What would you like to improve about your water service?

Increased supply ;E Obtain water service for the first time
Better Taste I wouldn't change anything
Other '

-If a piped water system could not bc installed to your area due to cosfs, would a haul system be
acceptable? Yes |:| No

7

If yes, what montly costs would you be wililng o pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35 - 855 $56 - $65
%W 566-$75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as necded by an on-call service?

:5’ Regularly scheduled service On-cal}l service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield

\# Outhouse Otber
RN

If you are using a septic system and drainfield, what problcms are you expierencing, if any? ].) {\ JLL

Would you be willing to pay for the opcratlon of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? l Yes |:| No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units? .

N $10-$25 | $25 - $35
335-350 N Other
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Ifa piped sewer system could not be installed to your area due to costs, would a haul system be
acceptabie? D Yes D No

Ifyes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servie:

$35 - $55 $56 - $65
$66 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service : On-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? ﬁ Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? D Yes E[ No

Arc there any problems with the existing lagoon?

If yes, please list? (Examples: location, odor) ¢ "-:(‘\ I

I}

Ifthe Jagoon were relocated, where would you like to see it relocated to? ﬂ o1 "|—f\’ ( {i | (" &/ f g‘f f {1 i. / (‘,\/ L{f( 0 /‘)
J

Addition_al Comments

Do you have any suggestions or comments? h[;ﬂ(‘; L,
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Teo'gha, Inec.
2004 Water and Sewer Feasibility Study Update
Survey (Juestions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeownerls name: C (_] : i
Mo 3 D e

Which best describes where your home is located?

Front Street Koyukuk Street

_ Circle Subdivision ¢ Outlying area (Site o@b
Other
Do you live there full time? | EI Yes B No
Number of bedrooms: f . Number of bathrooms: /
Number of people {iving in the house: Q Number of children: <‘f

3 ' *
How long have you lived in the house: (I,:)B e ']\—u \O'u\\ ‘:9

‘«Vater___ _

What is your primary means of water service?

pe Haul [rom Too'gha watering point Other

Individual well
Has a well ever been drilled on your lot? EI Yes ENU

Ifyes, is a well log available? o _ - r___l Yes E No

Are there inferior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.) '
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Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

Do you have any of the foliowin g problems with your water service (please check all that apply)?

Not enough water _ No service
Taste problems (especially chlorine) Odor problems
Staining on fixtures or clothes '
Other

What would you like to improve about your waier service?

Increased supply ' ' _ Obtain water service for the firet time
Better Taste I wouldn't change anything
Other

If a piped water system could not be installed to your area due to cosis, would a haul system be
acceptable? ' D Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a hau) system? (Note: user fees must

be able to sustain the operation of the haul service,)

$35-855 ' N ' $56 - $65
366 - $75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly schedulcd service _ On-call service

Sewer

What is your primary neans of sewer disposal?

Honey bucket _ On-site septic system and drainfield
Outhouse Other

—

Ifyou are using a septic system and drainficld, what problems are you expierencing, if any?

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
Wwastewaler from your home if they were installed for your use? D Yes No

If yes, what montly costs would you be willing to pay for the operation oflhese individaul treatment
units?

510 - %25 $25-3%35

$35 - $50 Other

R
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If a piped sewer system could not be installed to your area due to costs, would a haul system be
accepiable? D Yes |:| No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servie:

$35 - §55 $56 - $65
$66 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the pubiic,
piped water distribution and sewer collection system? D Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? D Yes |:| No

Are there any problems with the existing tagoon?

If yes, please list? (Examples: location, odor)

If the lagoon were relocated, where would you like to see it relocated to?

Additi_onal C(_)mmcnts

Do you have any suggestions or comments?

Page 3



Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking' youto respond to the following survey to assist
us in compiling information regarding the existing system and to telj us your opinion about fiture water/sewer
development.

Please assist us hy filling out the information below 1o the best of your abilities.

General Questions

Homeowner's name:

Hm N Lol

Which best describes where your home is located?

Front Street Koyukuk Street
Circle Subdivision 7\4 Outlying :a.rf:er'S@i;ér or Mission Rd.)
Other
Do you live there full fime? CIves Kfno

Number of bedreoms: ; 2 i Number of bathrooms: @
Number of people living in the house: s Number of children: (’2)

¥
How long have you lived in the house: .

Water

What is your primary means of water service?

>\/ Haul from Too'gha watering point Other

Individual weli

Has a well ever been drilled on your lot? D Yes @No

If yes, is a well log available? l:l Yes . E\No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If

not please describe the deficiencies.) e (‘1 AN Qvbhie l\L r\i(ﬂﬁ
F g
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Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

‘)ﬂéﬁ

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water : No service
Taste problems (especially chloring) Odor problems

Staining on fixtures or clothes

omer N \lf)'m\n lem

What would vou like to improve about your water service?

Increased supply - EZ Obtain waler service for the first fime
Better Taste . - I woutdn't change anything
Other

If a piped water system could not be installed to your area due to costs, would a haul system be
acceptable? Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35 - 855 X £56 - 865

366 - 875 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

¥
Regularly scheduled service _ Zé On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield

i 5 ’ QOuthouse Other

w

If you are using a septic sysiem and drainfield, what problems are you expierencing, if any? )\/OA/E

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use?/@ Yes D No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment

units? L
| $10 - $25 W $25-835

- o VI

$35-350 Other
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If a piped sewer system could not be installed to your area due to costs, would a haul system be
acceptable? D Yes ‘:I No

If yes, what monthly costs would you he willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servie

$35 - 855 $56 - 365
$66 - §75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public, AL
piped water distribution and sewer collection system? Yes |:I No

Would you be willing to pay the current monthly cost of
3100 for piped water and sewer service? ; Yes D No

Are there any problems with the existing lagoon?

If yes, please list? (Examples: location, odor) ,\/‘(“, [ f (’)1'3 ! €ir}
| j t

If the lagoon were relocated, where would you like to see it relocated to? ) ANV, | t’ “’I’\p e,

Additional Comments

Do you have any suggestions or comments?
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Too'gha, Inc.
20604 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderty expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades 1o the existin g facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the de]owing survey to assist
us in compiling information regardin g the existing system and to tell us your opinion about firture water/sewer
development. '

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name:; M i A ’ Cj oy /)

Which best describes where your home is located?

Front Street Koyukuk Street

f/C_ircIe Subdivision Outlying area (Site or Mission Rd)
Other

Do you live there full time? IE]‘( . D No

Number of bedrooms: L]L Number of bathrooms: /
‘‘‘‘‘ Number of peopie living in the house: L7l Number of children:

How long have you lived in the house: P g

Water

What is your primary means of water service?

"

-~

, ) ) -t ) - y
" Haul from Too'gha watering point Other L' o o juo L gy s /;u_i’;’j
Individual well '
Has a well ever been drilled on your lot? - [:I Yes E No
Ifyes, is a well log available? : [:I Yes [:I No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If

not please describe the deficiencies.) L/t /D Lo e ?7:4*%‘5' ) -7’?] JA /4 fy Ut /pcf:az/y
}mq/"&//o/l j!‘.‘)[/_ Vale) /S aler . /OQ}?:; [ j‘m/a-/!*mj _)Lumé l\_p:('
been roem ave J .




Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

VvV es
7

Do you have any of the following problems with your water service (please¢ check all that apply)?

~ Not enough water ' /Noscrvicc
Taste problems (especially chlorine) Odor problems

Staining on fixtures or clothes

70ther 77;'—.: d rx’lo 4@5/_/‘"‘?-5 é(/-ii?‘;ﬁ

What would you like to improve about your water service?

L—Increased supply Obtain water service for the first time

L—— Better Taste " I'wouldn't change anything

L Other ?,,,/o/ [‘5()//7;, £ j/:i:-?%ife ‘\c}roﬁ#/)

If 2 piped water system could not be installed to your area due to cosis, would a haul sysicm be

aceeptable? D Yes : _ENO

If yes, what montly costs would you be wililng to pay for the operation of a haul s‘ystem'? {Note: user fees must
be able to sustain the operation of the haul service.)

$35 - $55 o 3§56 - $65
$66 - $75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

~ Regularly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

%{oney bucket _ On-site septic system and drainfield
Outhouse Other

If you are using a septic system and drainfield, what problems are you expiercncing, if any?

Would you be willing to pay for the operation of an indjvidual package treatment unit that could treat the
wastewater from your home if they were installed for your use? E’Ye/s D No

If ycs, what montly costs would you be willing to pay for the operation of these individaul treatment
units? '
$10 - %25 $25 - %835
L7835 - $50 Other
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il 4 piped Sewer SYSIem couty noL De instaneo io YOUF area aue o COSTs, WOLNG 3 paud SYSILEmM be

acceptable? ' Yes D No

If yes, what monthly costs woulid you be willing to pay for the operation of a haul sysiem? (Note: user
fees must be able to sustain the operation of the hauf servic:

$35 - §55 > $56 - $65
866 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

_><" Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public,

piped water distribution and sewer collection system? E’Yes/ D No
Would you be willing to pay the current monthly eost of -

$100 for piped water and sewer service? M D No

Are there any problems with the existing fagoon?

Ifyes, please list? (Examples: lacation, odor) ;)/E? < f fé - g‘/ 7 & (7:30_9!,114 //)

_e[;)/‘r‘:_f‘/(di i (}‘F‘ll iy (g G ne A njf--‘y.',j!l‘lL )
= > > T

Ifthe lagoon were relocated, where would you like 1o sce it relocated to? A/ r_/i4 5/ H" e 0 ﬁ 7/ 4 »

Feta 51_./(,'1y<‘ /lf'l“PD[‘—}L) =,

Additional Comments

Do you have any suggestions or comments? /L, - /Q J_f, /_) /(:r 15 qQ@ -
. ] —
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update -
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existin £ system and to tell us your opinion about futere water/sewer

development.
Please assist us by ﬁlling' out the information below to the best of your abilities,

General Questions

Homeowner's name: "‘_O m | RD bg_’r {' S SE’/

Which best describes where your home is focated?

>< Front Street Koyukuk Street
Circle Subdivision Outlying area (Site or Mission Rd.)

Otber
Do you live there full time? E Yes I:I No
Number of bedrooms: cg, Number of bathrooms: é ?

3 - - /? .

Number of people living in the house: N 2 Number of children:
How long have you lived in the house: i ‘ ;f[%

Water

What is your primary means of water service?

2 S Haul from Too'gha watering point Other

Individua_l well

Has a well ever been drilled on your lot? I:l Yes g’No

Ifyes, is a well log available? - [Jyes E No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in workin g order? (If

not please describe the deficiencies.) NAYY, (‘9 /),\KGN'WL{] 4 )
3 T A / Cha e




Are you satisfied with the guality of your water? If no, please describe what is unsatisfactory,

NES
/

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water No service
Taste problems {especially chlorine) ~ Odor problems

Staining on fixtures or cloth

.

T Other h‘_ 6 m tDlQW\

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste >< I wouldn't change anything
Other '

If a piped water system could not be installed to your area due to coEts, woulid a hauf system be

Yes |:| No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must

acceptable?

be able to sustain the operation of the haul service.)

- $35-1355 $56 - 365
x 366 - §75 cher

Would you prefer that water be deliverd ou a regularly scheduled basis or as neaded by an on-call service?

Repularly scheduled service A On-cali service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Outhouse ~ Other

If'you are using a septic system and drainfield, what probiems are you expierencing, if any? [& }/}4/ _
[] 2 ¢

Would you be williny to pay for the operation of an individual package treatment unit that conld treat the
wastewater from your home if they were installed for your use? JE. Yes |:| No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
unifs?

$10 - 525 : $25 - 835
$35- 350 : _ Other

A
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1L &4 pIped sewtr sysienl could nol oe insialiea 1o YOUT area aue 10 costs, Wwoug a naui SYSTEmM Dpe

acceptable? Lg[ Yes D No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic:

K $35 - $55 $56 - 365

$66 - §75 Other

On-call service

Would you prefer that wastewater be hayled away on a schedulgd basis or as needed by ar on-call service?
Regularly scheduled service %

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? ﬂ Yes I:] No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? [&Yes I:l No

Are there any problems with the existing lagoon?
Ifyes, please list? (Examples: location, odor) (D OJ 5 L/

If the lagoon were relocated, where would you like to see it relocated tof )"_jf’} 1\ "h ‘ _19'6},‘;9

Fwithar - owd= 8y Jouon -

Additional Comments

Do you have any suggestions or comments?

'(i}’{ﬂ:/\ U{J W Loa e,

‘- v
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any

+ problems that the current facilities are experiencing. We are asking you to respond to the followin g survey to assist

us in compiling information regarding the existin g system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: [ he ( ms ) # oy / / Spa L VA

Which best describes where your home is focated?

)C Front Street Koyukulk Street
e _
Circle Subdivision Qutlying area (Site or Mission Rd.)
Other
Do vou live there full time? Yes |:] No
-
Number of bedrooms:  _) ~Number of bathrooms: ’
Number of people living in the house; 7 Number of children: )

How long have you lived in the house: - "3+

Water

What is your primary means of water service?

/ Haul from Too'gha watering point Other

Individual well

Has a well ever been drilled on your lot? _ D Yes No

If yes, is a well log available? ¢ Oyes  [no

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If
i

T !
not please describe the deficiencies. ) TR L S W T \ O™ B, ‘r”\‘ LA rl {'ii

Cilae

-~
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Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

ol e anr oyl e Lo ”(Z_?‘D"f" et
wJ

-

Do you have any of the following problems with your water service (please check alj that apply)?

Not enough water _ No service

7~ Taste problems (especially chloring) o Odor problems
Staining on fixtures or clothes
Other

What would you like to improve about your water service?

Increased supply X " Obtain water service for the first time
< Better Taste I wouldn't change anything
Other '

If a piped water system could not be installed to your area due to costs would a haut system be

acceptable? , Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35- 855 $56 - 565 ?
$66 - $75 S Other -

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

_,.,—f\< Regularly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

s,
.1:

Honey bucket On-site septic system and drainfield
v Outhouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any?

Would you be willing to pay for the operation of an individual packdge treatment unit that could treat thc
wastewater from your home if they were installed for your use? Yes I:_—_I No

If yes, what montly costs would you be willing to pay for the Opefation of these individaul treatment
units?

$10- 825 $25 - $33 Q

$35 - §50 d Other -
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H @ pIpeU SEWET SYsIcn] COULG DO DS INSIENEa 10 YOUT ared gue 10 ¢osts, wouid 4 naul 5ysIem pe
accepiable? D Yes E No

v
I

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic

$35 - $55 _ $56 - 565
$66 - 375 _ Other

Would you prefer that wastewater be hauled away on a scheduled basis or as necded by an on-call service?
Repularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public,

piped water distribution and sewer collection system? E Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? ]Z, Yes D No

Are there any problems with the cxisting lagoon?

If yes, please list? (Examples: location, odor)

If the lagoon were relocated, where would you like to see it relocated t0?  RAAS vy S e A
C “-Eb,..gr.‘,u-_ Tl _.‘:I ,.,Ia(w._’:-".,:Fa:_&;';a‘ [ - -

Additional Comments : =
\J L}(;;\“\L,CQ‘E
Do you have any suggestions or comments? ! /!,);;‘ SR Bty ST e g ’;“
\'\ =g ':\"-:_ Y e i £ {_u"\l‘ : TS L N SRS <

(" - i 0
SN e vy Vel ds
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades 1o the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development,

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: \T’J e Ra (earh*‘ H"-!S [ (3;,0

Which best describes where your home is located?

Front Street Koyukuk Street

i / __ Circle Subdivision OQutlying area (Site or Mission Rd.)
Other :

Do you hve there full time? [Eés [:I No

Number of bedrooms: ] : ~Number of bathrooms: _ /
Number of people living in the house: ] Number of children: 7

How long have you lived in the house: 2 D —f-

Water

What is your primary means of water service?

Haul from Too'gha watering point Other

Individual well

Has a well ever been drilled on your lo1? l:l Yes It@)

if yes, is a well log available? S I:l Yes No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If

not pleasc describe the deficiencies.) Sor "% o~ _ V‘Mﬂ NN ,ﬂ ‘C: g(—u res
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Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

Do you have any of the following probiems with your water service (please check all that apply)?

I/ Not enough water / No service
Taste problems (especially chlorine) Cdor problems
Staining on fixtures or clothes

Oiher

What would you like 1o improve about your water service?

Increased supply \/ Obtain water service for the first time
Better Tasic I wouidn't change anything
Other

If 2 piped water system could not be installed to your area due to costs, would a hau! system be -

acceptable? D Yes 0

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35-1%55 $56 - 365
566 - 375 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

pbsolotely ast |

Sewer

What is your primary means of sewer disposal?
. Honey bucket On-site septic system and drainfietd
v Quihouse Other

If you are using a septic system and drainfield, what probleins are youn expierencing, if any?

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wasiewater from your home if they were installed for vour use? D Yes D No . Q

N (guj |
If yes, what montly costs would you be willing 1o pay for the operation of these individaul treatment [\I ~‘m‘ . s, _
units? C L\ M\ ( 0 .
$10 - $25 _ $25 - $35 /\?
335 -850 Other




11 PIPEU sewWer sysieitl Couid not oe 1insiateg o YOUT area Que 10 COSTS, wolnd a nau SYSTEm be
acceptable? Yes & Ne

if yes, what monthly costs would yon be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the heul servic:

$35 - 855 $56 - §85
$66 - $75 Other

(

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service? i (-’Vl [\) 0
Regularly scheduled service On-call service ’\( ¢

e

Community System Questions

Would you like to see expansion of the public, |

piped water distribution and sewer collection system? Yes I:I No
Would you be willing to pay the current monthly cost of

$100 for piped water and sewer service? Yes I:I No

Are there any problems with the existing lagoon?

If yes, please list? (Examples: location, odor)

If the lagoon were relocated, where would you like to see it relocated to? B e (/\.L ~ch -J'e—\k P oo (‘Jé,,auf
i \ L]
PO oqf\oor“é Road

Addit_ional Comments

Do you have any suggestions or comm ents? 1 N (LDM & ‘\ct K“(Q UQJ(_L»; VI S (_(,\ -3
hope  oddby & <eooes Nooked u/\‘o at dLto
Chrele  ¢e A f(_{o‘t prA M o g = . Sy St -

WO Uu e\ U boon =iorJ u) ad Qe
. : . ~ / - e o¥- *Lu (( <
NGy Lipes AU ey ]

(«L/U«u: S \‘Fe‘q— ( “@s —t\ hF:( me
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‘Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
' Survey Questions

HDR Alaska is under contract to Too'gha, Inc. fo prepare a Water and Sewer Feasibility Study Update, 1o provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to te!l us your opinion about future water/sewer

development.
Please assist us by filling out the information below 1o the best of your abilities.

General Questions

Homeowner's name: /—qmm A \/CL et poo /

Which best describes where your home is located?

Front Street Koyukuk Street
Circle Subdivision Outlying area {Site or Mission Rd.)
Other
Do you live there full time? [ ]ves [ ]No
Number of bedrooms: ) ~Number of bathrooms: @
Number of people living in the house: j Number of children: J
How long have you lived in the house: cﬁ? m@’tﬁ\S

Water

What is your primary means of water service?

\/ Haul from Too'gha watering point Other

Individual wel]

Has a well ever been drilled on your lot? [:] Yes [:I No Dc“)\f{fr 'k?\(:)\/\/

{Fyes, is a well log available? . [:] Yes [:] No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in Working order? (If

L]
not please describe the deficiencies.) ) ?%i —e)\/@r\[ji { h\j? LN [_S }’) OLISE -




Are you satisfied with the quality of your water? 1 no, please describe what is unsatisfactory.

Do you have any of the following problems with your water service (please check ali that apply)?

Not enough water ' No service
Taste problems (especially chlorine) -~ Odor problems
Staining on fixtures or clothes

Other

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste | wouldn't change anything
~ Other '

If a piped water system could not be installed to your area due to costs, would a haul system be

acceptable? I:I Yes |:| No

1f yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user faes must
be able to sustain the operation of the haul service.)

$35 - $55 _ $56 - $65
$66 - $75 | Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

 Repularly scheduled service On-call service

Sewer

Whiat is your primary means of sewer disposal?

Honey bucket On-siie septic system and drainfield
Quthouse 3 Other

If you are using a septic system and drainfield, what problems are you expierencing, if any?

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater [rom your home if they were installed for your use? l:l Yes l:l No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units?

$10 - 525 $25- 835
$35 - §50 Other
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11U PIpEd SEWET SYSIEM COU NOE DE INSTAUea 1O your aTea aue 10 OIS, woula a nayl SYSiem be
acceplahle? D Yes D Ne

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic.

$35- 855 $56 - $65
366 - 875 Other

Would you prefer that wastewater be hauled away on 2 scheduled basis or as needed by an on-cal} service?
Regularly scheduled service On-cali service

Community System Questions

Would you like to sec expansion of the public, ' '
piped water distribution and sewer collection system? D Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? : D Yes D Ne

Are there any probiems with the existing lagoon?

If yes, please list? (Examples: location, odor)

If the lagoon were relocated, where wonld you like to see it relocated to?

Additional Comments

Do you have any suggestions or comments?
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. fo prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regardmg the existing system and to tell us your opinion about future water/sewer
development,

Please assist us by filling out the information below 1o the best of your abiiities.’

General Questions

o Docranron Sdevyv
Homeowner's name: %@,'T'r\lce. %’Y“O»Cio ~

5150 Aocive. Fve

Thicg. Av. AR

Which best describes wherc your home is located?

Front Street Koyukuk Street
Circle Subdivision Outlying area (Site or Mission Rd.)
o low '
Other el |
7
Do you live there full time? Yes D No
Number of bedrooms: ] Number of bathrooms: O
Number of people living in the house: ! _ Number of children: O

How long have you lived in the house: _ 751 é)C{ 2ove-g o~

Water

What is your primary means of water service?

17¢
Haul from Too'gha watering point Other R | [/Q,Y'
Individual well
Has a well ever been drilled on your lot? [:] Yes @ No
Ifyes, is a well log available? [:[ Yes D No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If

not please describe the deficiencies.) ANO - Dok OVooy "T_'@‘l \‘o X




Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

Yo s

Do you have any of the following problems with your water service (pléase check all that apply)?

Not enough water a ~No service
Taste problems (especially chlorine) o Odor problems

Staining on fixtures or clothes

g‘ omer (Dhadls Yho  tohite «C;fm [ D5t (ke Parficles
ek rumars G Ut oven Joated Wwate- Water A wdrmed up.

What would you fike to improve a ater service?

Bk Nawen Used -

Increased supply Obtain water service for the first time
Better Taste Y I'wouldn't change anything
Other o

Yes . _ D No

If a piped water system could not be installed to your arca due to cogis, would 2 haul system be
acceptable? @

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35 - $55 $56 - $65
$66 - §75 SR Other Jﬂr//@(,/‘HW LNe,
_ | S— :

fos l

Would you prefer that water be deliverd on a regularly scheduled basis ok'_f_as needed by an on-call service?

Regularly scheduled service : On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
QOuthouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any? ]‘\/,A—
- ]

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewaier [rom your home if they were installed for your use?. I:’ Yes No

I yes, what montly costs would you be willing to pay for the operalion of these individaul treaiinent
units?
510 - 525 $25- %35
$35- %50 N Other
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1L @ PIPCU SEWEr SYSIell COUI A0t DE 1STAIIEq 10 YOUF Grea dug 10 COSTS, WOuld & Naul System be
acceptable? Yes D No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the hauj servic.

$35 - 355 - $56 - 365 3
§66 - §75 _ Other

2

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would you jike to see expansion of the public,
piped water distribution and sewer collection system? @ Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? N Yes D No

Are there any problems with the existing lagoon?

If yes, please list? (Examples: location, odor) OC\(‘] Y- /Q-\b\ k/Qﬂ” 9/\@ ‘UUC'\ (g
Wit

If the agoon were relocated, where would you like to see it relocated to?

Additional Comme_nts

Do you have any suggestions or comments?
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
Plan for the orderly expansion of water and sewer services in Tanana {beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer

development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: AI b ,QFE .‘F 4_(/1]7 67 Lff” /{("[’E‘/

Which best describes where your home is located?

Front Street Koyukuk Street
X Circle Subdivision Outlying area (Site or Mission Rd.)
Other
Da you live there full time? EYes I:I No

Number of bedrooms: o |) ‘ Number of bathrooms:
MNumber of children: l

Number of people living in the house:

How long have you lived in the house: a i } ‘]L \/l.fS .

Water

What is your primary means of water service?

{5 Hawl from Too'gha watcring point Other

Individual well

Has a well ever been drilled on your lot? D Yes ' No

If yes, is a well log available? I:l Yes No

b RHAD

Are there interior plumbin g/fixture an?,)toilet, holding tank, piping, eic.) that are in worki'ng order? (If

not please describe the deficiencies.) Mpd 03 p X U\L/\ ;ﬂ a,
J




Are you satisfied with the quality of your water? If R}please describe what is unsatisfactory.

O

Do you have any of the following probiems with your water service (please check all that apply)?

Not enough water - No service
Taste probiems (especially chlorine) Qdor problems
Staining on fixtures or clothes

o __npve] Wty

What would you like to improve about your water service?

Increas.ed supply X Obtain water service for the first time
X Better Taste I wouldn't chanpe anything
Other '

If a piped water system could not be installed to your area due to ss, would a haul system be

acceptable? ' No
L_,

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must

be able to suslain the operation of the haul service.)

35855 _ 856-%65
366 - §75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service \/ On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket ‘ On-site septic system and drainfield
Quthouse _ Other

If you are using a septic system and drainfield, what problems are you expierencing, if any? N/ A~
1

Would you be willing to pay for the operation of an individual package treatment unit that could treat the

wastewater from your home if they were installed for your use? I:I Yes E No

It yes, what montly costs would you be willing to pay for (he operation of these individaul treatment
units? :
810 - $25 _ © $25-$35
$33 -850 Other

Page 2



HLL PIPEQ SEWLD SYSIEM COUIA NOL DE MSTAIIRA 10 YOUT Area Que 10 COSLS, WOLLd & naul System pe
acceplable? D Yes l:] No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic:

$35- 855 $56 - $65
366 - $75 Other

Would you prefer that wastewater he hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions
Would you like to see expansion of the public,
piped water distribution and sewer collection system? K[ Yes l:] No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? g Yes D No

Are there any problems with the existing lagoon?

ad !
If yes, please list? (Examples: location, odor) JOC&/{" Gn

If the lagoon were relocated, where would you like to see it relocated to? .&MJOW ‘Jr h[l A i f_ dj
Additional Comments -@1 SU./b d %( oNn

Do you have any suggestions or comments? T /,l LL,L—?— f!'ZI ST7 ]_/L—’rf\i. D ZﬂM
Yhe “%:Ul/ Ourcde n A ﬂlu&ﬂ—ﬁ« 5’] ﬂ»e_ A E,;s_l Plag—
L~ ‘Hru?_ uvv\iM(ﬁLa)-‘-/ mmﬂ T daw 4 Q‘Z}"h' W ‘}’L C,(;f’
Lwks g o ;pizvvw wo ey Yot . 4 w/d@i Pegl. co AU
G:LG 7 ?} ? ) N 'j ’;‘i
15 Ccle con gk ndde s Sewer o Do
?[aﬁ—- A i vt be ey C&wtw{ b gdle—t"%

b1)/€_ AN Wv\ SN ANV AW L
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Updﬁte, 1o provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencin B. We are asking you to respond to the followin g survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below 1o the best of your abilities.

General Questions

Homeowner's Fame: :J—OS ¢ P h]' No Q @b M‘%‘S

Which best describes where your home is located?

K Front Street Koyukuk Street

Circle Subdivision Outlying area (Site or Mission Rd.)
Other

Do you live there full time? EI Yes |:] No

Number of bedrooms: ) ~Number of bathrooms:
Number of people living in the house: ! Number of children:

How long have you lived in the house: .I | ) \i ! S )

Water

,h,_
=)
-

s

What is your primary means of water service?

5 Haul from Too'gha watering point Other

Individual well

Has a wel] ever been drilled on your lot? g Yes I:] No
1f yes, is a well fog available? I:] Yes E No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If

not please describe the deficiencies.) Ay N dL 03Yox tdg?,hll'ﬂ a




Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water | o No service
Taste problems (especially chloring) Odor problems

Staining on fixtures or clothes

oer  NO 0 2hlemMS

What would you like to improve about your water service?

Increased supply >_<'_ Obtain water service for the first time
Beiter Taste I wouldn't change anything
Other '

If a piped water system could not be installed to your area due to costs, would a haul system be
acceplable? ,El Yes D No

If yes, what montly costs would you be wililng to pay for the op'eration of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

_,X._ $35- 355 _ $56-365

$66 - §75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-cali service?

Repularly scheduled service k On-call service

Sewer

What is your primary means of sewer disposal?

_ Honey bucket On-siie septic systcm and drainfield

5 Quthouse Other

If' you are using a septic system and drainfield, what problems are you expierencing, if any? Mi
i

Would you be willing to pay for the operation of an individual package treatment unit that could treat the \P
wastewater from your home if they were installed for your use? [:I Yes D No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment \R\
units? Ab
$10 - $25 $25 - $33
335 -850 Other

Page 2
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L E DI SEWET SYSICIH Coull NOL Be ISt eq o yOUT area que 1o COSTS, Wolula a naul SYSTEm b
acceptable? Yes gNo

If yes, what monthly costs would you be willing to pay for the operation of 2 haul system? (Note: user
fees must be able to sustain the operation of the haul servic:

$35 - 855 $56 - §65
$66 - $75 _ Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions
Would you like to see expansion of the public,
piped water distribution and sewer collection system? @ Yes I:l No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? @ Yes I:I No

Are there any problems with the existing fagoon?
If yes, please list? (Examples: location, odor) @ /\j(’}

Ifthe lagoon were relacated, where would you like to see it relocated to? f!\(f‘)
LN

Additional Comments

£

Do you have any suggestions or comments? ‘u ﬂjmm Oﬂ‘ Cﬂ_bmﬂjg’ Mflg VAJW)QM .
Sourdas dn me g o] Grk No L0 ter . a
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HPR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades 1o the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about fulure water/sewer

developinent.
Please assist us by filling out the information below 10 the best of your abilities.

General Questions

Homeowner's name: %Qb 2 CC O grh M_{,

Which best describes where your home is located?

Front Street Koyukuk Street

l Z Circle Subdivision Outlying area (Site or Mission Rd.)

Other

Do you live there full time? E' Yes D No

Number of bedrooms: E’) ‘ Number of bathrooms: I
Number of people living in the house: ' ) Number of children: \ 3

How long have you lived in the house: I5 \ ! { 5

Water

Z( Haul from Too'gha watering point Other

Individual well

Has a well ever been drilled on your lot? D Yes &] No

If yes, 15 a well log available? D Yes &] No

Arc there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If

,i not please describe the deficiencies.) N 0.0 D& . WQ/}/‘\J +hi nGQ.
+—] ~ X

I What is your primary means of water service?

l : Page 1



Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory,

25

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water No service
Taste problems (especially chlorine) Odor problems

Staining on fixtures or clothes

Oter _ N0 th\pmﬁ

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste K I'wouldn't change anything
< Other

Ifa piped water system could not be instalied to your area due to costs, would a haul system be
acceptable? E Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

X $35 - 3§55 $56 - $65

$66 - §75 Other

Would you prefer that water be deliverd on a regularly scheduled hasis or as needed by an on-call service?

Regularly scheduled service Z On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Outhouse Other

If you are using a septic s}stcm and drainfield, what problems are you expierencing, if any? 0\'/ A«

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? Q Yes D No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment

units?
Zg $10 - §25 $25 - %35

£35 -850 Other
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LI d Piped sewtrl SySIem Couty nol 9 msidiea o your area aue o COSTS, wWOuUla a naut SYSIEm be
acceptable? E Yes l___l No

€

If yes, what monthly costs wonld you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic

A $35 - §55 $56 - $65

$66 - §75 Other

Would you prefer that wastewater be hauled away on z scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public,

piped water distribution and sewer collection system? B\Yes D No
Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? ﬁ‘fes D No

Are there any problems with the existing lagoon?
If yes, please list? (Examples: location, odor) ﬁo

1f the lagoon were relocated, where would you like to see it relocated to?

Additional Comments

Do you have any Sugges_ti_ons or comrﬂnents? X/\!ﬁfu‘(‘i !”’O 7[& oo VILAN [F/’}(i',
hotey OF Fhe  aircle J
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist

us in compiling information regarding the existing system and to tel! us your opinion about future water/sewer
development.

Flease assist us by filling out the information below 1o the best of your abilities.

General Questions

Homeowner's name: G ! o r.l‘ G A‘ bﬂf'h

Which best describes where your home is located?

Front Street Koyukuk Street
x Circle Subdivision Outlying area (Site or Mission Rd.)
Other
Do you live there full time? K[ Yes l:] No
Number of bedrooms: fi Number of bathrooms: I
Number of people living in the house: Number of children:
How long have you lived in the house: _aﬂ_yf)’g

Water

What is your primary means of water service?

K Haul from Too'gha watering point Other }fcu ) A (,Cifej/

Individual well

Has a well ever been drilled on your lot? D Yes ENO
If yes, is a well log available? I:] Yes E No

Are there interior p!umbing!ﬁxturetoilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.)

874 ‘P Do



Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory. 1

NO

Do you have any of the following problems with your water service (please check all that apply)? ]
Not enough water 5 No service
Taste problems (especially chlorin €) Odor problems

Staining on fixtures or clothes
Other

What would you like to improve about your water service?

Increased supply 5 Obtain water service for the first time
Better Taste I wouldn't change anything
Other

x

If a piped water system could not be installed to your area due to costs, would a haul system be
acceptable? g Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

Z‘S $35- 855 $56 - $65

366 - §75 Other T

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service ZS On-call service

Sewer

What is your primary means of sewer disposal?

X Honey bucket On-site septic system and drainfield

>< Outhouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any? y / /4'
[

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? g

Yes D No _

If yes, what montly costs would you be willing to pay for the operation of these individaul treatrnent
units?
$10 - $25 $25 - $35

X $£35-%50 Other
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1E & PIPCU SCWED sYSLEDT Couln noOL pe ihstlallea o your area gue 1o COSTS, wWOlia a3 naul System De
acceptable? M Yes I:' No

If yes, what monihly costs would you be willing to pay for the operation of a haul system? (MNote: user
fees must be able to sustain the operation of the haul servic:

X $35 - §355 $56 - $65

366 - 875 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? E\ Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? Pg Yes I:' No

Are there any problems with the existing lagoon?
If yes, please list? (Examples: location, odor) O ( \ (\ r

[fthe lagoon were relocated, where would you like to see it relocated to? d BNy (-)E\YD(\ (_Jr md A
k)

Additional Comments . a0 f
| WOLE | o

Do you have any suggestions or comments? Y, b,ﬂ%‘hﬂ 17 0% L(')‘_Q,l ( "‘)L() bUJ,L.-

lWnter, g
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name:;D 2NN |\5 W ’ QJ\’/

Which best describes where your home is located?

Front Street Koyukuk Street
Circle Subdivision g{ Outlying are Mission Rd.)
Other

Do you live there full time? g Yes [ JNo

Number of bedrooms: ! Number of bathrooms: E §
Number of pzople living in the house: 2 Number of children: !

How long have you lived in the house: 91, l; ‘_“TS .

Water

What is your primary means of water service?

Z Haul from Too'gha watering point Other

Individual well

Has a well ever been drilled on yonr lot? [:] Yes K‘ No
If yes, is a well log available? [[] Yes ENO

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If

not please describe the deficiencies.) Lo QMW#M O
' J
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Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

Do you have any of the following problems with your water service (please check all that apply)?

Not encugh water No service
Taste problems (especially chlorine) Odor problems

Staining on fixtures or clothes

X__ower Hard Witet”

X

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste g I wouldn't change anything
Other

If a piped water system could not be installed to your area due to gosts, would a haul system be
acceptable? & Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

Z $35- 855 $56 - 365

$66 - §75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service z On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Quthouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any? A[/ ﬂ—

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? g Yes |:| No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
uniis?

$10 - $25 $25 - $35

>_< $35-%50 Other

N T M. . e

Page 2

T W - ————
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acceptable? E Yes D No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic

ﬁ_ $35 - 855 _ $56-%65

$66 - 375 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service Ouo-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer coliection system? E Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? D Yes E No

Are there any problems with the existing lagoon?
If yes, please list? (Examples: location, odor) NO

[f the lagoon were relocated, where wou!d you like to see it relocated to? Cﬁbﬂ [+' k‘qm

Additional Comments

Do you have any suggestions or comments? f\j@ }’] Q .




Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update

Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist

us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: G } 0 rl‘ el Al er{

Which best describes where your home is located?

Front Street Koyukuk Street
x Circle Subdivision Outlying area (Site or Mission Rd.}
Other
Do you live there fuil time? @' Yes [ ] No
Number of bedrooms: f l Number of bathrooms: I
Number of people living in the house: Number of children:
How long have you lived in the house: ‘gﬁyﬁ

Water

What 1s your primary means of water service?

>_< Haul from Too'gha watering point Other I{L‘ ISIRN (,d' 6(

Individual well

Has a well ever been drilled on your lot? I:] Yes ENO
H yes, is a well log available? [:' Yes E No

Are there interior plumbing/ﬁxturetoifet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.)

b 874 {){ Dos




Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

NO

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water 5 No service

Taste problems (especially chlorine) Odor problems
Staining on fixtures or clothes
Other

What would you like to improve about your water service?

Increased supply & Obtain water service for the first time
Better Taste I wouldn't change anything
Other

If a piped water system could not be installed to your area due to costs, would a haul system be
acceptable? Q Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

é $35-855 $56 - 365

$66 - 375 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as neaded by an on-call service?

Regularly scheduled service 25 On-cali service

Sewer

What is your primary means of sewer disposal?

z Honey bucket On-site septic system and drainfield

}( Outhouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any? N / 74'
[

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? g Yes I:I Ne

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units? )

$10 - $25 $25- 335

X $35- 350 Other

Page 2
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acceptable? ‘% Yes D No

if yes, what monthly costs would you be willing to pay for the operation of 2 haul system? (Note: user
fees must be able to sustain the operation of the hau) servic.

X $35 - $55 $56 - $65

$66 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service Oun-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? a Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? m Yes D No

Are there any problems with the existing lagoon?
[fyes, please list? (Examples: location, odor) O (\ (\ )/

If the lagoon were relocated, where would you like to see it relocated to? d BU\BY\ O)\i\\({)(\ (‘\" md .
¥

Additional Comments L S

oL e
Do you have any suggestions or comments? Y, b,;q %‘f‘(] 1{ 04 b(')Lle ( ' “f"() buu,
Winter, J
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update

Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a

plan for the orderly expansion of water and sewer services in Tanana {beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist

us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: KCL'H\ |£3<’J\ r S{UJ\ Z}'Lrou\f
V4

Which best describes where your home is located?

Front Street Koyukuk Street
Circle Subdivision ks Outlying area (Site or@
Other
Do you live there full time? MYCS D No

Number of bedrooms: ' l ~Number of bathrooms: ‘
Number of people living in the house: !@ % Number of children: 3

How long have you lived in the house: M§

Water

What is your primary means of water service?

;g Haul from Too'gha watering point Other £ r, no u'\”\-hg( . E\\JU\
i
Individual well N . N I
woder n Winter,
Has a well ever been drilled on your lot? @ Yes D No

If yes, is a well log available? D Yes ENO
vi‘wj\ . -
Are there interior plumbing/fixtures({sink toile@@@@ etc.) that are in working order? (If

not please describe the deficiencies.)




Are you satisfied with the ﬂuality of your water? If no, please describe what is unsatisfactory.

v W b , ) .
ND-—iphﬁg ol SOMg. Wy el
Do you have any of the foliowing problems with your water service (please check all that apply)?
Not enough water No service
5 Taste problems (especially chlorine) QOdor problems
x Staining on fixtures or clothes
Other

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste I wouldn't change anything
X__omer yyrmutd Nikp g Lersonned el

If a piped water system could not be installed to your area due to costs, would a haul system be
acceptable? : D Yes MNO

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35- 855 $56 - 365
566 - 375 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Outhouse Other

. . . . . ¥/
If you are using a septic system and drainfield, what problems are you expierencing, if any? ﬂ /7[&_
AT

Would you be willing to pay for the operation of an individual package treatment unit that cou]d treat the
wastewater from your home if they were installed for your use? D Yes No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units?
$10 - $25 $25 - 835
$35 - §50 Other

Page 2
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acceptable?

Regulariy scheduled service
—_——

If the lagoon Were relocated, wher, would you Jjke 1o see it relocateq to?

Additional Comments
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), (o look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist

us in compiling information regarding the existing system and to teil us your opinion about future water/sewer
development,

Please assist us by filling out the information below to the best of your abilities.

(General Questions

Homeowner's name:
Dean RO@’YLE/_ -

Which best describes where your home is located?

Front Street Koyukuk Street

Circle Subdivision Outlying area (Site or Mission Rd.)
Other_Ghon ®evcn oA

Do you live there full time? m Yes [_—_l No
Number of bedrooms: | ' Number of bathrooms: j )
Number of people living in the house: / Number of children: Js]

How long have you lived in the house: G e th s

Water

What is your primary means of water service?

ﬁ/ Haul from Too'gha watering point Other o, -

Individual well

Has a well ever been drilled on your lot? I:’ Yes [Zl No
If yes, is a well log available? [:I Yes MNO

Are there interior plumbing/fixtures @ toilet, holding tank, piping, etc.) that are in working order? (If

not please describe the deficiencies.) he_@_d OV UU—HG TR
—




Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water No service

v/ Taste problems (especially chlorine) Odor problems
Staining oo fixtures or clothes
Other

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
v/ Better Taste I wouldn't change anything
Other

If 2 piped water system could not be installed to your area due to costs, would a haul system be
acceptable? [Z Yes I___| No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? {Note: user fees must
be able to sustain the operation of the haul service.)

K s3s-sss o 556-%65
$66 - 875 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

S Regularly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield

v QOuthouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any?

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? I___| Yes ’@ No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units?
$10 - 325 $25 - 835
$35- 850 Other

Page 2
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acceptable? D Yes D No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic.

v $35 - §55 $56 - $65
$66 - §75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? E] Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? Yes !:] No

Are there any problems with the existing lagoon?
If yes, please list? (Examples: location, odor) [NEN®

Ifthe lagoon were relocated, where would you like 1o see it refocated to? I\k‘\

Additional Comments

Do you have any suggestions or comments?
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a

plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any

problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist

us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
deveiopment.

Pleasc assist us by filling out the information below o the best of your abilities.

General Questions

Homeowner's name:

Sl 0ATHY Flon, ¢

Which best describes where your home is located?

Front Street Koyukuk Street
Circle Subdivision - 5 | Outlying area (Site or Mission Rd.)
Other
. . cy LU RS
Do you live there full time? ‘E Yes [:] No H‘/‘)U‘E'\ B L/d' % £
WING ¢ apm)

Number of bedrooms: &: _ Number of bathrooms: |
Number of people living in the house: S‘;) Number of children: g

How long have you Jived in the house: 20 QEA—{&

Water

What is your primary means of water service?

X Haul from Too'gha watering point Other
Individual well
Has a well ever been drilled on your lot? I:] Yes gNo
If yes, is a well log available? [:] Yes I:] No

Are there interior plumbing/fixtures {sink, toilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.) ,\/ 0

Page 1




Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water Z No service

Taste problems (especially chlorine) Odor problems
Staining on fixtures or clothes
Other

What would you like to improve about your water service?

Increased supply Obtain water service for the first time

Better Taste I wouldn't change anything

_X___Other WoueD (o ve A 1oed L.

If a piped water system could not be instalied to your area due to costs, would a haul system be
acceptable? ZI Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35-955 $56 - %65
$66 - 8§75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service }S On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
X Outhouse Other

Ifyou are using a septic system and drainfield, what problems are you expierencing, if any?

Would you be willing to pay for the operation of an individual package treatment unit that coujd treat the
wastewater from your home if they were installed for your use? I:l Yes No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units?
$10 - 325 $25 - $35
$35- %50 Other

Page 2
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acceptable? Yes No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic:

$35 - $55 $56 - $65
$66 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service Oun-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? D Yes R’ No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? D Yes E No

Are there any problems with the existing lagoon?

If yes, please list? (Examples: location, edor)

If the lagoon were relocated, where would you like to see it relocated to?

Additional Comments

Do you have any suggestions or comments? L, )()u LY pE Al L7 L /kE ‘f‘o

l‘}-i‘hlr‘:
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: QI% @;&%

Which best describes where your home is located?

Front Street Koyukuk Street
ZZ Circle Subdivision Outlying area (Site or Mission Rd.)
Other
Do you live there full time? E Yes D No

Number of bedrooms: 3_ ~Number of bathrooms: S ZS

Number of people living in the house: é Number of children:

How long have you lived in the house: ' :Z A\ ;H .

Water

What is your primary means of water service?

x Haul from Too'gha watering point Other

Individual weil

Has a well ever been drilled on your lot? D Yes ]Z] No
If yes, is a well log available? D Yes IX No

Are there interior plumbing.’ﬁxtures toilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.) Md L@JOM‘-‘—‘(‘\U\Q
B ag
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‘Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory,

&




Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions
HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a

Plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist

us in compiling information regarding the existing system and to tell ys your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: CTOCIY Q\D h 4 S OD

Which best describes where your home is located?

Front Street Koyukuk Street
;)5 Circle Subdivision Outlying area (Site or Mission Rd)
Other
Do you live there full time? m Yes D No

Number of bedrooms: ; é Number of bathrooms: l
Number of people living in the house: X ) Number of children: _m 3 one on
How long have you lived in the house: 3 l#t 5 Lm*j’

Water

What is your primary means of water service?

K Haul from Too'gha watering point Other

Individual well

Ilas a well ever been drilled on your {ot? D Yes JE No
Ifyes, is a well log available? D Yes K' No

B
Are there interior plumbing/ﬁxturelct, holding tank, piping, etc.) that are in working order? (If
10t please describe the deficiencies.) DQQd +P\L YQ}%’{-
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Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

NO

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water é No service

Taste problems (especially chlorine) Odor problems

Staining on fixtures or clothes

X Other ¥

What would you like to improve about your water service?

Increased supply K Obtain water service for the first time
Better Taste I wouldn't change anything
Other

If a piped water system could not be installed to your area due to costs, would a haul system be
acceptable? EI Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35- 355 $56 - $65
$66 - $75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-cali service?

& Regularly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

X Honey bucket On-site septic system and drainfield

é 4 Outhouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any? ]\J/ /q

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? E Yes No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment

units?
Q $10 - 825 $25- %35
$35 -850 Other

Page 2
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acceptable? E Yes l I No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic:

Z $35 - 855 $56 - $65

$66 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection systemn? m Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? g Yes D No

Are there any problems with the existing lagoon?

if yes, please list? (Examples: location, odor) y@g / d{m’-}ﬂ , MM}’\ CJ[(LE?)
{ ! “

Ifthe lagoon were relocated, where would you like to see it relocated to? c;]) m i /{,4 ba,ct C% 7W

Additional Comments

Do you have any suggestions or comments?
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Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water No service

e

Taste problems (especially chlorine) Odor problems

————_ JE——

Staining on fixtures ot clothes

_ N Othes wont dalnk wate!

What would you like 10 jmprove about your water service?

Increased supply (Obtain water service for the first time
Better Taste g 1 wouldn't change anything
Other

Jf a piped water system could not be instalied to your ar¢a due to costs, would 2 haul system be
acceptable? E Yes No

If yes, what montly costs would you be wililng 10 pay for the operation of 2 haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35- 855 $56 - $65
$66 - 375 Other

—_— ___,._._________________—--—-—-

Would you prefer that water be deliverd on @ regularly scheduled basis or as needed by an on-call service?

Regularly sch eduled service Z On-call service

Sewer .

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
CQuthouse Other

________-__________,______-—-—-—-

If you are using a septic system and drainfield, what problems are you expierencing, if any? A I t&

No

Would you be willing to pay for the operation of an individual package treatment unit that ould treat the
wastewater from your home if they were instalied for your use? Yes m

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment

I )
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acceptable? l:] Yes No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic:

$35- %55 $56 - §65
$66 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions
Would you like to see expansion of the public,
piped water distribution and sewer collection system? |:| Yes E No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? E Yes D No

Are there any problems with the existing lagoon? ;
If yes, please list? (Examples: location, odor) ‘\50

If the lagoon were relocated, where would you Tike to see it refocated to? N ﬂhﬁm , O‘UJ_ ﬁl ‘]Lﬂ‘\ k"jr)
AR i A

Additional Comments

Do you have any suggestions or comments?
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer

development.

Please assist us by filling out the information below to the best of your abilities.

o

General Questions %ﬂ
Homeowner's name: 7\6‘%1 /::
oA A
-

J

Which best describes where your home is located?

Front Street Koyukuk Street
Circle Subdivision B Outlying area (Site or Mission Rd.)
Other
Do you {ive there full time? gYes D No
Number of bedrooms: / - Number of bathrooms: Q
Number of people living in the house: / Number of children: @

How long have you lived in the house: / 2

Water

What is your primary means of water service?

Haul from Too'gha watering point Other ‘Spr;' Lc Wd)éi' » Mf.‘;‘—:f 9y
o ¥ v =
Individual well Jf’e_q b Ge‘ﬂf
Has a wel! ever been drilled on your lot? I:I Yes Bﬁo
If yes, is a2 well log available? I:] Yes D No
Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.) 4% O S e v y Sy o Z,C\ Sy 7% \0 ({l
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Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory,
Xe <

Do you have any of the following problems with your water service (please check all that apply)?

5
Not enough water 3 No service
Taste problems (especially chlorine) * Odor problems
Staining on fixtures or clothes
Other
What would you like to improve about your water service?
Increased supply K Obtain water service for the first time
Better Taste 1 wouldn't change anything

Other

Ifa piped water system could not be installed to your area due to costs, would a haul system be
acceptable? Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a hau} system? (Note: user fees must
be able to sustain the operation of the haul service.)

_2X $35-5855 o $56-$65
$66 - $75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-cail service?

Regularly scheduled service 2(_’ On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Outhouse Other

LY

~

If you are using a seplic system and drainfield, what problems are You expierencing, if any?

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? D Yes E’No

If yes, what montly costs would you be willing to pay for the operation of these individaul freatment
units?
$10 - 325 $25- 3§35
$35-$50 Other

Page 2
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4 PIped Sewer sy X T 4 > WOULC & nau) sysiem pe
acceptable? D Yes E’Na

Ifyes, what monthly costs would you be willing to pay for the operation of 3 haul system? (Note: user
fees must be able to sustain the operation of the hau] servie.

$35- 855 $56 - $65

D e — ————————

$66 - $75 Other

Regularly scheduled service On-call service

Community System Questions
Would you like to see expansion of the public,
piped water distribution and sewer collection System? D Yes %0

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? D Yes [g’ No

Are there any problems with the existing lagoon?
If yes, please list? (Exawples: location, odor)

Ifthe lagoon were relocated, where would you like to see it relocateq to?

Additional Comments

Do you have any suggestions or comments? /?* LA e [( ;,0/'—7 ﬂ//t&’(} S()\»‘L—, 2

MW hwi LA /31 P T A b e & ) a Aes~
A S ﬂi E e l:“ £D_€ <2 . VARPS2 .

__ L ' 2 e A 0 v o S o = OV waq* e~ F/}"QC/

a7 7‘7ﬁ,=€ /)Mgﬁ
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Other

De yoy, live there full times

Numbpe,- of bedrooms:

E‘ Yes [INo

/A Son //f?fff

ber ofp, : O
Num er o athroom

Number of childrep

-
Water
—=tr

Numbey of peopie ﬁw’ng in the house:

_ In dmdua) wel]

fas a wej €ver beep drilled op Your jot?

D Yes
¥es, is g well log availapler




ig unsatisiacitiy:

lease describe what

71fno, P

Are you satisfied with the quality of your water
-

¢
roblems with your water service (please check all that apply)?

any of the following P

" Wo service
[) Odor problems

Do you have

/g Not enough water
4 % Taste problems (especially chiorine)
4& Staining on AXIes or clothes
ézz Other
o improve about your water service? "

What would you like t
for the first {ime

Obiain water service

Increased supply
1 wouldn't change anything

———
Better Taste -
X Other 52;/\
aul system be

If a piped water system could not be installed to your area due to costs, wouldah
: Yes No

acceptable?
costs would you be wililng to pay for the operation of a haul system? (Note: usef fees must

If yes, what montly
{ the haul 5ervice.)

ustain the operation @

be able to §
_/:’ $35 - $35 56 - $65
$66 - 373 Other
Would you prefer that water be deliverd on 2 regularly scheduled basis or as needed by an on-call service?
Regularly scheduled service X On-call service

Sewer

sewer disposal?
drainfietd

On-site septic system and

———
Qther

Honey bucket
S

g Quthouse
u expicrencing, if any? M‘ _/_ ___/(’__

¢ system and drainfield, what problems are yo

What is your primary means of

Jfyou are using a septi

{reatment unit that could treat the

ay for the operation of an :ndividual packa
Yes D No

Would you be willing 1o p
wastewater from your home if they were installed for your use?
you be willing to pay for the operation of these individaul treatment

if yes, what montly costs would
425 - §35

unis?
4 §10 - 825
Other
Page

e
R

$35 - 850
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112 pIpet sewel SYSIEm: COUIL DOL DE INSTANED 10 YOUT area QUe 1o COSTS, WOUIX A naul sysiem be
acceptable? Yes D No

It yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees muust be able to sustain the operation of the haul servic

A .$35-355 $56 - $65

366 - 375 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call sezvice? — }L C
Regularly scheduled service On-call service 7A G/

A E— -"‘"7‘:—-—'_
Community System Questions %‘Z%

Would you like to see expansion of the public,

piped water distribution and sewer collection system? I:l Yes E No // 4 /f‘

Would you be willing to pay the current monthly cost of FM
$100 for piped water and sewer service? I:l Yes m No % QZ

Are there any problems with the existing lagoon?

If yes, please list? (Examples loéatio.n,

P

If the lagoon were relocated, where would you like to see it relocated to? /07,22( W é’j—

Additional Comments

Do you have any suggestions or comments?
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Too'gha, Inc. .
2004 Water and Sewer Feasibility Study Update
' Survey Questions

HDR Alaska is under contract to Too'gha, Inc. {0 prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

——

an q’hgﬂf

Homeowner's name: ' ~

Which best describes where your home is located?

5 Front Street Koyukuk Street

Circle Subdivision Qutlying area (Site or Mission Rd.)
Other

Do you live there full time? E_Yes D No

Number of bedrooms: / t , Number of bathrooms: l
Number of people living in the house: g Number of children: 525
How long have you lived in the house: M

Water

What is your primary means of water service?

' X Haul from Too'gha watering point Other

Individual welj

Has a well ever been drilled on your lot? L—_l Yes m No
H yes, is a well log available? I:I Yes ENO

Are there interior plumbing/ﬁxturesoilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.)

Need every Hh fn%




Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory,

NO

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water No service

5 Taste problems (especially chlorine) Odor problems
Staining on fixtures or clothes
Other

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste I wouldn't change aaything
Other

If a piped water system could not be installed to your area due to costs, would a haul system be
acceptable? D Yes E No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35-3s55 $56 - 865
$66 - 375 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Quthouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any? NA

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? I:' Yes E No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units?

$10 - 325 $25 - £35
$35 - §50 _ Other




Other
ould vy, Prefer tha; Wastewaor be haujed AWay op 5 Schedyleq basis or 45 needed i
Regula.rly Schedyley Service - ice
Zommuni ]
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist

us in compiling information regarding the existin g system and to tell us your opinion about future water/sewer
development,

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name:

(‘hviafmph@‘ I Cwvant

Which best describes where your home is located?

g Front Street Koyukuk Street

Circle Subdivision Outlying area (Site or Mission Rd.)
Other
Do you live there full time? g Yes |:| No
Number of bedrooms: ‘ ~Number of bathrooms: 5 Z;
Number of people living in the house: I Number of children: 22;
How long have you lived in the house: & ){E 5

Water

What is your primary means of water service?

5» Haul from Too'gha watering point Other

Individuai well

Has a well ever been drilled on your lot? E Yes D No
I yes, is a well log available? D Yes E No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in workin g order? (If
not please describe the deficiencies.)

Nezd ¢ '\f@ﬂ{ +h ?&’\(3,



Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

}l@_S

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water }(_ No service

Taste problems (especially chlorine) Odor problems

Staining on fixtures or clothes

Other NO JDY‘()\:)I‘ Q}nq‘

What would you like to improve about your water service?

Increased supply ) Obtain water service for the first time
Better Taste ' x I wouldn't change anything
Other

If a piped water system could not be installed to your area due to costs, would a haul system be

acceptable? E Yes l:l No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35-§55 $56 - $65

B $66 - §75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service g On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield

X Outhouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any? NAA
£

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? Eﬁ Yes D No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units?

$10 - $25 $25- %35

X $35 - 850 Other

Page 2



L pipred sewer sYSIent COUIG 1101 BE ISIAHEN 10 YOUT area gue to CosTs, Wollld a Nau system pe
acceptable? Yes |:l No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic.

X §35- 855 $56 - $65
$66 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regulariy scheduled service On-call service

Community System Questions

Would you like to see expansion of the public, ‘
piped water distribution and sewer collection system? E Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? E Yes D No

Are there any problems with the existing lagoon?

If yes, please list? (Examples: location, odor) NO DY_C)b\Q i)
¥

If the lagoon were refocated, where would you like to see ii relocated to? J’)Q J’\ |‘ nd "{"h? n-@w

o das med .

Additional Comments

Do you have any suggestions or comments? I\{G




Too'gha, Inc. RECEIVED
2004 Water and Sewer Feasnl?lllty Study Update UG © 1 2604
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are askin g you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer

development.
Please assist us by filling out the information betow to the best of your abilities.

General Questions

Homeowner's name: ’\g O\T\BQVQ \-\‘\(X\P’tf\ In_

Which best describes where your home is located?

Front Street Koyukuk Street

_— . . ¢
Circle Subdivision 5 Outlying area (Site or Mission Rd.)47; ﬁ{ MerdronttZ0

Other

Do you live there full time? @es [Jno

Number of bedrooms: \ Rm \)(M.L Number of bathrooms: O
Number of people living in the house: g Number of children: (Q\
How long have you lived in the house: i i agm

Water

What is your primary means of water service?

s d B oons Qs g ) Shecome}
'fk‘} A7 "Haul from Too'gha watering point Other M\S—Siﬂkg?)ﬂg haid Rajn I-{-ga 7
oot Individual well / !

Has a well ever been drilled on your lot? I___J Yes B/No

if yes, is a well log available? |____] Yes |____| No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If
nat please describe the deficiencies.) w ONE A W
T ¥ !
Sonds_wo { oy
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Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory,

R2A

Do you have any of the following problems gt'h your water service (please check all that apply)?

Not enough water No service
Taste problems (especially chlorine) Odor problems

Staining on fixtures or clothes
Y Other M M% /
S/

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste E I wouldn't change anything
Other

If a piped water system could not be installed to your area due to costs, would a haul system be
acceptable? E/Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35-%55 $56 - $65
$66 - $75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduted service On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Outhouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any?

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? l:] Yes ENO

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units?

$10 - $25 X7 s25_535
$35- %50 Other

Page 2




1t d pIped SEWED Sysielll cOuid NoOL 0e mstalied © YOUTr area aue 10 costs, wouta a naus S¥s1em be
acceprable? @ Yes D No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic

$35 - $55 )_( $56 - $65

366 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-cali service?

Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? D Yes I1g/No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? D Yes E’No

Are there any problems with the existing lagoon?

If yes, please list? (Examples: location, odor) /}/oa dé,%& {Z WM M

dota d’ Lgmw-’t: be o Coidin. destpance (alrieyegs ) tabe

7 G/g/ = (]
1 a!éwﬂ/j{va A Mming sv-e4 ”AWMJ%(%% oy o4 ?MW
If the lagoon were relocated, wherd would you‘like to see it retokated to?

Additional Comments

- ]—
Do you have any suggestions or comments? RM W &M}LQEQQL\ a/f‘l{.lg(&{ oI
‘ RS )

N




Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about fiture water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: %NM 4& %q‘@%\ E@\

Which best describes where your home is located?

Front Street Koyukuk Street

%Cirde Subdivision Outlying area (Site or Mission Rd.)

Other

Do you live there full time? ;g Yes D No
Number of bedrooms: :(: ~Number of bathrooms: /

Number of people living in the house: 4/ Number of children: Z_‘

How long have you lived in the house: P (%-/L/‘Q

Water

What is your primary means of water service?

T

Haul from Too'gha watering point Other

Individual well
Has a well ever been drifted on your lot? D Yes Na

If yes, is a well log available? D Yes "&No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If

not please describe the deficiencies.) /1O 7L (" (‘%
—_——
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Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory. %

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water No service
Taste problems (especially chlorine) Odor problems
Staining on fixtures or clothes

Other

What would you like to improve about your water service?

Increased supply \\) Obtain water service for the first time

Better Taste I wouldn't change anything
Other

If a piped water system could not be installed to your area due ti costs, would 2 haul system be
acceptable? 1\ o CQ%M ; Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a hau} system? (Note: user fees must

be able toxw;hc operation of the haul service.)

$35 - 855 356 - 365

$66 - $75 Other a//w]\ el Ay f

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

\) Regularly scheduled service

On-cali service

Sewer

What is your primary means of sewer disposa)?

" \d Honey bucket On-site septic system and drainfield
Outhouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any? AN S e -

Would you be willing to pay for the operation of an individ ackage treatment unit that could treat the
wastewater from your home if they were installed for your use? Yes D No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units?

$10 - $25 $25 - $35

et rea—

$35 - $50 Other &//MM—-L_._;
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i d pipcd Sewer SYSLEN Could noi De Insidlies o your area gue 1o co ., WOULA 4 naui SYS1EMm pe
acceptable? Yes I:I No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? {(Note: user
fees must be able to sustain the operation of the haul servic:

\ $35 - $55 $56 - $65

%66 - 875 Other

Would YW%fer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service
Community System Questions ~
Would you like to see expansion of the public,
piped water distribution and sewer collection system? Yes D No
Would you be willing to pay the current monthly cost of
3100 for piped water and sewer service? Yes I:l No

Are there any problems with the existing lagoon?
If yes, please list? (Examples: location, odor) V\(‘i

If the lagoon were relocated, where wonld you like to see it relocated to? \{\ ()

Additional Comments

Do you have any suggestions or comments?
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist

us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: Ge{ Cle R . G YGX\JC

Which best describes where your home is located?

5 Front Street Koyukuk Street

Circle Subdivision Outlying area (Site or Mission Rd.)
Other

Do you live there full time? gYes |:| No

Number of bedrooms: l Number of bathrooms: I
Number of people living in the house: s Number of children: gf

How long have you lived in the house: f j} ﬁ ¥ rs .

Water

What is your primary means of water service?

5 Haul from Too'gha watering point Other

Individual well

Has a well ever been dritled on your lot? E Yes D No
If yes, is a well log available? |:| Yes % No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.)

Need Wm{ | qi’r\%




Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory. -

\/6‘5

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water No service
Taste problems (especially chloring) Odor problems

Staining on fixtures or clothes

Other NO pmh lemn &

What would you like to improve about your water service?

5 Increased supply . Obtain water service for the first time
Better Taste I wouidn't change anything
Other

If a piped water system could not be instalied to your area due to costs, would a haul system be
acceptable? & Yes L__I No

If yes, what miontly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

g $35- 355 $56 - 565

366 -$75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service x On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Outhouse Other '

If you are using a septic system and drainfield, what problems are you expierencing, if any? M / ﬂ-

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? Yes |:I Ne

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment e
units?

$10 - 825 $25 - 835

X< $35- %50 Other

Page 2
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to ook at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinjon about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: G 0 f’ﬁgc ana_ \)J oddloae.

Which best describes where your home is located?

Front Street X Koyukuk Sireet

Circle Subdivision Outlying area (Site or Mission Rd.)
Other

Do you live there full time? EYCS D No

Number of bedrooms: a Number of bathrooms: I
Number of people living in the house: :':l Number of children: :2

How long have you lived in the house: | 5.

Water

What is your primary means of water service?

>< Haul from Too'gha watering point Other

Individual well

Has a well ever been drilled on your lot? Yes D No

If yes, is a well log available? ZI Yes [:' No

Are there interior plumbing/fixtures holding tank, piping, etc.) that are in working order? (Ir

not please describe the deficiencies.) Nee d SN U ‘H’\ f ale
- 1




Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

%\}e}%

Do you have any of the following problems with your water service (please check ail that apply)?

Not enough water No service

X Taste problems (especially chlorine) Odor problems
Staining on fixtures or clothes
Other

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste K T'wouldn't change anything
Other

It a piped water system could not be installed to your area due to costs, would a haul system be
acceplable? E Yes I:' No

if yes, what montly costs would you be wililag to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the hau} service.)

$35 - $55 X $56 - $65

$66 - 375 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

x Regularly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield

“>S Quthouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any? M / A—

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? E Yes D No

It'yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units?

$10 - $25 $25- 835

X $35-550 Other

Page 2
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acceptable? E Yes D No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic:

B_ $35- 855 $56 - $65

$66 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?
Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? E Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? E Yes D No )

Are there any problems with the existing lagoon?
If yes, please ist? (Examples: location, odor) Od()(

If the lagoon were relocated, where would you like to see it relocated to?@ﬂ%@ Mt r'rF' ""Z)Uf)ﬂ

Additional! Comments

Do you have any suggestions or comments? N O
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Too'gha, Inc,
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name;: LD I'C) §]L(];J - )/

Which best describes where your home is located?

X Front Street Koyukuk Street

Circle Subdivision Outlying area (Site or Mission Rd.)
Other

Do you live there full time? 'E Yes r_—l No

Number of bedrooms: ;z Number of bathrooms: I
Number of people living in the house: Cg Number of children: I

How long have you fived in the house: ﬁg %é { 5

Water

What is your primary means of water service?

Z Haul from Too'gha watering point Other Q'Dr\'ﬁq ‘n](ﬂ@{
1 J M

Individual well

Has a well ever been drilled on your lot? B Yes [__—I No
If yes, is a well log available? [JYes  TXNo

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.)

Need ¢ Wﬂ/th(‘n(c)L




Are you satistied with the quality of your water? If no, please describe what is unsatisfactory.

LS
}’ o’
Do you have any of the following problems with your water service (please check all that apply)?
Not enough water ' No service
Taste problems (especially chiorine) Odor problems

Staining on fixtures or clothes

Other Kim pVOHOJ')’]

L)

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste E T wouldn't change anything
Other

If a piped water system could not be installed to your area due to costs, would a haul system be
acceptabie? E Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

Z $35- %55 356 - $65

$66 - 875 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

>_< Regularly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Outhouse Other '

If you are using a septic system and drainfield, what probiems are you expierencing, if any?

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? EE Yes D No

If yes, what montly costs would you be willing to pay for the operation of these individau} treatment

units?
K $10 - 325 $25 - 35
$35 -850 Other

Page 2
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acceptable? Yes D No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the opération of the haul servic:

>_< $35-$55 356 - §65

$66 - 875 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

x Regularly scheduled service On-call service

Community System Questions
Would you like to see expansion of the public,
piped water distribution and sewer collection systemn? {E Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? E Yes D No

Are there any problems with the existing fagoon? A
If yes, please list? (Examples: location, odor) NO

If the lagoon were relocated, where would you like to see it relocated to? )’jf hf ﬂd hu\j l GMAWM
R | B

Additienal Comments

Do you have any suggestions or commenis? NO
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any

problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tel} us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: M | ) +Un

Which best describes where your home is located?

Front Street g Koyukuk Street

Circle Subdivision Outlying area (Site or Mission Rd.)
Other
Do you live there full fime? [zYes D No
Number of bedrooms: g 2 Number of bathrooms: g
Number of people living in the house: \ Number of children: @

How long have you lived in the house;

Water

What is your primary means of water service?

Haul from Too'gha watering point Other

Individual well

Has a well ever been drilled on your jot? D Yes D No
Ifyes, is a well log available? D Yes D No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.)

Page 1




Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory,

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water No service
Taste problems (especially chlorine) Qdor problems
Staining on fixtures or clothes

Other

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste I wouldn't change anything
Other

If a piped water system could not be installed to your area due to costs, would a haul system be
acceptable? D Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35- 855 $56 - $65
366 - $75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Outhouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any?

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? D Yes D No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units?
$10 - 325 $25 - 835
$35-350 Other




L1 PIPEU SEWET SYs1ei CULIO RO DE INSTANED [0 YOUT 2rea GUE B0 COSIS, WOl 4 naul sysiem oe
accepiable? D Yes l:] No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic:

$35 - $55 $56 - 365
$66 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-cali service?

Regularty scheduled service On-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? I:' Yes I:' No

Would you be willing to pay the current monthly cost of
3100 for piped water and sewer service? I:I Yes I:' No

Are there any problems with the existing lagoon?

If yes, please list? (Examples: location, odor)

If the lagoon were relocated, where would you like 1o see it relocated to?

Additional Comments

Do you have any suggestions or comments?
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Too'gha, Inc. AUG 11 J8hs
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
probiems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and o tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities,

General Questions

Homeowner's name: fFF;

Mitton Moses Se.

Which best describes where your home is located?

Front Street Koyukuk Street
Circle Subdivision i Outlying area (Site or Mission Rd.)
- ‘ %‘ i
Other ; H.OLLH— S Al 1-@}/
Do you live there full time? E Yes D No

Number of bedrooms: ! Z ; Number of bathrooms: E:Z j
Number of people living in the house: ! Number of children: gz

How long have you lived in the house: g IEI ;Zf S

Water

What is your primary means of water service?

Haul from Too'gha watering point Other S D1 na W/ (1‘}(:@)(
Individual well ' J

Has a well ever been drilled on your lot? D Yes IE No

I yes, is a well log available? I:, Yes @.No

Are there interior plumbing/fixtures (sink, toilet, holdiﬁ tank, piping, etc.) that are in working order? (If

not please describe the deficiencies.) h L4 _{)\f‘pm%,\ﬂﬁﬂ
L ()




Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

LS

Do you have any oéhe following problems with your water service (please check all that apply)?

Not enough water No service
Taste problems (especially chlorine) Odor problems

Staining on fixtures or clothes

Other '“O Pmbmg

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste I wouldn't change anything
Other

Ifa piped water system could not be installed to your area due to costs, would a haul system be
acceptable? E Yes I_—_I No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35- 855 $56 - 565
i_x_ $66 - $75 _ Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service & On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield

x " Quthouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any? !Qj - /#/

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? Yes I:] No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units?

$10-325 $25 - $35
$35 - %50 Other

Page 2
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accepiable? El Yes D No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
Tees must be able to sustain the operation of the haul servic.

$35- 855 X $56 - $65

$66 - 375 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? g Yes D No

Would you be willing to pay the current monthiy cost of
$100 for piped water and sewer service? E Yes D No

Are there any problems with the existing lagoon?

If yes, please list? (Examples: location, odor) C)d f'\) ‘/

1f the lagoon were relocated, where would you like to see it relocated to? ﬁf %L}UZJ/ 7 Q’,(,UU/%"

Additional Comments

Do you have any suggestions or comments? M}

—
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update

Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer

development,

Please assist us by filling our the information below to the best of your abilities.

General Questions

Homeowner's name:

Which best describes where your home is located?

K Front Street

Circle Subdivision

Other

Do you live there full time?

Number of bedrooms: l
Number of people living in the house: ‘

How long have you lived in the house: fj ?f ré

Water

Regi ne.  Qroutt

Koyukuk Street

Outlying area (Site or Mission Rd.)

E Yes D No

Number of bathrooms:

Number of children:

-
-

What is your primary means of water service?

X Haul from Too'gha watering point

Individual well

Has a well ever been drilled on your lot?

If yes, is a well log avaitable?

Other

D Yes
D Yes

> No
K]No

Are there interior plumbing/fixtures toilet, holding tank, piping, etc.) that are in working order? (If

not please describe the deficiencies.)

120

LI j—

,MDHJ%;QG
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Are you satisfied with the quality of your watér? If no, please describe what is unsatisfactory.

net el

Do you have any of the following problems with your water service (please check all that apply)?

Not enongh water No service

Taste problems (especially chlorine) Odor problems

Staining on fixtures or clothes

Y _one _Nayd  windef

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste 5 I wouldn't change anything
Other ‘

If a piped water system could not be instalied to your area due to costs, would a haul system be
acceptable? D Yes ENO

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35 - 855 556 - $65
$66 - 875 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

E Honey bucket On-site septic systemn and drainfield

K Outhouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any? M /}4

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? m Yes D No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment

units?
x $10 - $25 $25 - 835

$35-§50 Other

Page 2
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acceptable? g Yes D No

if yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the hau! servic

>_< $35 - §55 $56 - $65

$66 - §75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? g: Yes I:] No

Would you be willing to pay the current monthly cost of
3100 for piped water and sewer service? D Yes E\No

Are there any problems with the existing lagoon?
If yes, please list? (Examples: location, odor) i\lo

If the Jagoon were relocated, where would you like to see it reiocated to'.")q/{}("’/hﬁjf CUUM

J

Additional Comments

Do you have any suggestions or comments? N(\
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
Plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of Your abilities.

General Questions

Homeowner's name: Chr‘ 6 J\_‘ O’U\ Ry Q)"\ \\'&J

Which best describes where your home is Jocated?

254 ‘:3‘(09;

Front Street >_< Koyukuk Street

Circle Subdivision Outlying area (Site or Mission Rd.)
Other
Do you live there full time? & Yes |:[ No
Number of bedrooms: l Nuntber of bathrooms: i
Number of people living in the house: [ Number of children: ( 27
How long have you lived in the house: l { ) j /[ 5 i

Water

What is your primary means of water service?

>< Haul from Too'gha watering point Other

Individual well

Has a well ever been driiled on your lot? D Yes JX No
Ifyes, is a well log available? E] Yes & No

Are there interior plumbing/fixtures @toilet ‘w etc.) that are in working order? (If

not please describe the deficiencies.)
need e ,Q:IL




Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

N eSS
{

Do you have any of the following problems with your water service {please check all that apply)?

Not enough water No service

Taste problems (especially chlorine) Cdor problems

Staining on fixtures or clothes

Other __ Ny fmhﬂems

What would you Jike to improve about your water service?

Increased supply 5 Obtain water service for the first time
Better Taste I wouldn't change anything
Other

If  piped water system could not be installed to your area due to costs, would a haul system be
acceptable? E Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

K $35 - §55 $56 - $65

$66 - %75 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service !E On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield

x Quthouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any? N j A‘

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? E Yes I::I No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment

units?
’
é $10 - 825 $25-3%35

$35-$50 Other

R
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acceptable? % Yes I____I No

If yes, what monthly costs would you be willin E to pay for the operation of 2 haul system? (Note: user
fees must be able to sustain the operation of the haul servic:

X $35 - §55 $56 - $65

$66 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?
Regularly scheduled service & On-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? E Yes l:' No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? l:l Yes E No

Are there any problems with the existing lagoon?

If yes, please list? (Examples: location, odor) %Y

If the lagoon were relocated, where would you like to see it relocated to? L /A—«

Additional Comments

Do you have any suggestions or comments? l\w‘\
B
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update

Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a2 Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana {beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist

us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: j—ﬁﬂﬂ‘(€r R j—athOU

Which best describes where your home is located?

ol Front Street Koyukuk Street

Circle Subdivision Outlying area (Site or Mission Rd.)
Other
Do you live there full time? 3] Yes [ INo
Number of bedrooms: 3 ‘ Number of bathrooms: l
Number of people living in the house: dj Number of children: 3

How long have you lived in the bouse: [ :a } ZE S

Water

What 1s your primary means of water service?

12(_ Haul from Too'gha watering point Other

Individual well

Has a well ever been drilled on your lot? I:I Yes No

If yes, 1s a well log available? D Yes m No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If

not please describe the deficiencies.) hﬂjd O\P ](U“H‘L; na
! L 1 i




Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

Ves,
7
Do you have any of the following probiems with your water service (please check all that apply)?
Not enough water No service
Taste problems (especially chloring) Odor probiems
Staining on fixtures or clothes

Oer WO pidblems

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste : X I wouldn't change anything
Other

If a piped water system could not be installed to your area due to costs, would a haul system be
acceptable? E Yes D Ne

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service,)

X $35- %55 $56 - $65

$66 - 875 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service E On-call service

Sewer

What is your primary means of sewer disposai?

X Honey bucket On-site septic system and drainfield
Outhouse ' Other

If you are using a septic system and drainfield, what problems are you expierencing, if any? M / A

'U’

Would you be willing to pay for the operation of an indjvidual package treatment unit that could treat the
wastewater from your home if they were installed for your use? IE Yes No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment

units?
Z $10-§25 $25- %35

$35 - %50 Other

Page 2

I e R



L1 d prped 5ewWeT SYS1CI CoUid DOE DE [sidiieda yoUur area aue 1o costs, woula a naut SySiem be
acceptable? M Yes D No

if yes, what monthly costs would you be willing to pay for the operation of a haui system? (Note: user
fees must be able to sustain the operation of the haul servic

>< $35-$55 $56 - $65

566 - §75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service K On-cali service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? E Yes D No

Would you be willing to pay the current monthly cost of
£100 for piped water and sewer service? E Yes |:| No

Are there any problems with the existing lagoon?
If yes, please list? (Examples: location, odor) )\‘} 3

If the Iagoon were relocated, where would you like to see it relocated ‘O?—,HA/M (51 Lj /)'7C \}—5 LoN

Additional Comments

BT A .

Do you have any suggestions or comnents? A fg p} [PV V(U ') i1 jaj'@f )
& d !
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped

system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist

us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

Homeowner's name: ‘T-}" o A A L 8 E R,T

Which best describes where your home is located?

Front Street Koyukuk Street
Circle Subdivision Outlying area (Site or Mission Rd.)
omer PAIVES Mo
Do you live there full time? D Yes ENO

Number of bedrooms: SZ 5 Number of bathrooms: 52
Number of people living in the house: Q Number of children: l

How long have you lived in the house:

Water

What is your primary means of water service?

Haul from Too'gha watering point Other

Individual well

Has a well ever been drilled on your lot? D Yes I:] No

If yes, is a weil log available? I:I Yes I:I No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.)




Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory.

Do you have any of the following problems with your water service (please check all that apply)?

Not enough water No service
Taste problems (especially chlorine) Odor problems
Staining on fixtures or clothes

Other

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste I wouldn't change anything
Other

If a piped water system could not be installed to your area due to costs, would a haul system be
acceptable? D Yes |:| No

If yes, what montly costs would you be wililag to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35 - 355 $56 - $65
§66 - 375 . Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Quthouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any?

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? D Yes |:| No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units?
$10 - $25 $25 - $35
$35 - $50 Other
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1L d Piped sewer sysieill COUla DOt oe Bisiatied w YOUr area Gue 10 cOSTS, wouia a naul SY5Tem be
acceptable? l____] Yes [:] No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? {Note: user
fees must be able to sustain the operation of the haul servic:

$35- %55 $56 - $65
366 - §75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-cal] service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? [:l Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? D Yes D No

Are there any problems with the existing lagoon?

If yes, please list? (Examples: location, odor)

[f the lagoon were relocated, where would you Tike to see it refocated to?

Additional Comments

Do you have any suggestions or comments?
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under coatract to Too'gha, In¢. to prepare a Water and Sewer Feasibility Study Update, to provide a
plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped
system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any
problems that the current facilities are experiencing. We are asking you to respond to the following survey to assist

us in compiling information regarding the existing system and to tell us your opinion about future water/sewer
development.

Please assist us by filling out the information below to the best of your abilities.

General Questions

.Homeowner's nNAme: RCU’/UL (ﬁl bQX 71:

Which best describes where your home is located?

Front Street Koyukuk Street
Circle Subdivision Cutlying area (Site or Mission Rd.)
Other
Do you live there full time? I:] Yes |:] No
Nnmber of bedrooms: Number of bathrooms:
Number of people living in the house: Number of children:

How long have you lived in the house:

Water

What is your primary means of water service?

Haul from Too'gha watering point Other

Individual well

Has a well ever been drilled on your lot? I:I Yes I:] No

if yes, 1s a well log available? |:| Yes D No

Are there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.)




Are you satisfied with the quality of your water? If no, pleas¢ describe what is unsatisfactory.

Do you have any of the following problems with your water service {please check all that apply)?

Not enough water No service
Taste problems (especially chlorine) Odor problems
Staining on fixtures or clothes

Other

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste I wouldn't change anything
Other

If a piped water system could not be installed to your area due to costs, would a haul system be
acceptable? D Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35-§55 $£56 - 365
366 - 375 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Outhouse Other

If you are using a septic system and drainfield, what problems are you expierencing, if any?

Would you be willing to pay for the operation of an individual package treatment unit that could treat the
wastewater from your home if they were installed for your use? D Yes D No

If yes, what montly costs would you be willing to pay for the operation of these individau! treatment
units?

$10- %25 $25-835
$35 - %50 Other

Page 2
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$1 2 PIpEU sEWEr Sysienl COUKL NOL D INs1Alled 10 YOUT area due to COSES, WOUId @ Naul System pe
acceptable? '___l Yes I:I No

If yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic.

$35 - $355 $56 - §65
$66 - $75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the public,
piped water distribution and sewer collection system? D Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? D Yes D No

Are there any problems with the existing lagoon?

if yes, please list? (Examples: location, odor)

If the lagoon were relocated, where would you like to see it relocated to?

Additional Comments

Do you have any suggestions or comments?
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Too'gha, Inc.
2004 Water and Sewer Feasibility Study Update
Survey Questions

HDR Alaska is under contract to Too'gha, Inc. to prepare a Water and Sewer Feasibility Study Update, to provide a

plan for the orderly expansion of water and sewer services in Tanana (beyond the current construction of a piped

system between school and Eamole Streets), to look at upgrades to the existing facilities, and to address any

problems that the current facilities are experiencing, We are asking you to respond to the following survey to assist
us in compiling information regarding the existing system and to tell us your opinion about furure water/sewer

development,

Please assist us by filling out the information befow to the best of your abilities.

General Questions

Homeowserts mame: 0ol N[ oy q_Joyotta Luke,

Which best describes where your home is located?

Front Street Koyukuk Street
Circle Subdivision g Outlying area (Site or Mission Rd.)
Other , W %é a'LL’L%/
Do you live there full nme? D Yes |:] No
Number of bedrooms: Number of bathrooms:
Number of people living in the house: Number of children:

How long have you lived in the house:

Water

What is your primary means of water service?

Haul from Too'gha watering point Other

Individual well

Has a well ever been drilled on your lot? I:l Yes I:l No

T yes, is a well log available? I:l Yes [:l No

Arc there interior plumbing/fixtures (sink, toilet, holding tank, piping, etc.) that are in working order? (If
not please describe the deficiencies.)




Are you satisfied with the quality of your water? If no, please describe what is unsatisfactory,

Do you have any of the folfowing problems with your water service (please check all that apply)?

Not enough water No service
Taste problems (especially chlorine) Odor problems
Staining or fixtures or clothes

Other

What would you like to improve about your water service?

Increased supply Obtain water service for the first time
Better Taste I wouldn’t change anything
Other

If a piped water system could not be installed to your area due to costs, would a haul syster be
acceptable? D Yes D No

If yes, what montly costs would you be wililng to pay for the operation of a haul system? (Note: user fees must
be able to sustain the operation of the haul service.)

$35-%55 $56 - 565
$66 - 875 Other

Would you prefer that water be deliverd on a regularly scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Sewer

What is your primary means of sewer disposal?

Honey bucket On-site septic system and drainfield
Cuthouse Other

If you are using a septic system and drainfreld, what problems are you expierencing, if any?

Would you be willing to pay for the operation of an individua package treatment unit that could treat the
wastewater from your home if they were instalted for your use? D Yes D No

If yes, what montly costs would you be willing to pay for the operation of these individaul treatment
units?

$10 - 825 $25- %35
$35- 350 Other
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1 Pl SCWEr sysicinl COould oL pe installed o youry areéa aue 10 CosIS, wouUlG & naut SYSIEM hE
acceptable? D Yes D No

1f yes, what monthly costs would you be willing to pay for the operation of a haul system? (Note: user
fees must be able to sustain the operation of the haul servic

$35 - $55 $56 - $65
$66 - §75 Other

Would you prefer that wastewater be hauled away on a scheduled basis or as needed by an on-call service?

Regularly scheduled service On-call service

Community System Questions

Would you like to see expansion of the pubtlic,
piped water distribution and sewer collection system? D Yes D No

Would you be willing to pay the current monthly cost of
$100 for piped water and sewer service? D Yes D No

Are there any problems with the existing lagoon?

If yes, please list? (Examples: location, odor)

If the lagoon were relocated, where would you like to see it relocated t0?

Additional Comments

Do you have any suggestions or comments?
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Tanana Water and Sewer Feasibility Study Update

Appendix D
Modeling Results
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Energy Report

Percent’ Averagé Kw-hr Average Peak Cost
Pump Utilization | Efficiency /Mgal Kwatts Kwatts /day
1 100.00 75.00 1638.49 3.97 3.97 37.11
Total Cost 37.11
Demand Charge 0.00
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Network Table - Nodes

Base Demand Demand Head Pressure

Node ID GPM GPM ft psi

Junc 1 0 0.00 14.97 6.48
Junc 2 0 0.00 167.39 72.53
Junc 3 0 0.00 163.20 70.72
Junc 4 0 0.00 159.01 68.90
Junc 5 0 0.00 154.82 67.08
Junc 111 7 7.00 150.70 65.30
Junc 7 0 0.00 150.11 65.04
Junc 8 0 0.00 149.51 64.78
Junc 9 0 0.00 148.92 64.53
Junc 10 0 0.00 148.32 64.27
Junc 555 7 7.00 147.74 64.01
Junc 999 0 0.00 147.73 64.01
Junc 25 0 0.00 147.36 63.85
Junc 26 0 0.00 146.99 63.69
Junc 27 0 0.00 146.62 63.53
June 28 0 0.00 146.25 63.37
Junc 29 0 0.00 145.88 63.21
Junc 30 0 0.00 145.51 63.05
Junc 31 0 0.00 145.14 62.89
Junc 666 4.5 4.50 144.92 62.80
Junc 33 0 0.00 142.50 61.75
Junc 34 0 0.00 140.08 60.69
Junc 35 0 0.00 137.65 59.64
Junc 222 7 7.00 135.08 58.53
Junc 37 0 0.00 133.01 57.63
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Base Demand Demand Head Pressure

Node ID GPM GPM ft psi

Junc 38 0 0.00 130.95 56.74
Junc 39 0 0.00 128.88 55.84
Junc 40 0 0.00 126.81 54.95
Junc 41 0 0.00 124.74 54.05
Junc 42 0 0.00 122.67 53.16
Junc 43 0 0.00 120.61 52.26
Junc 333 7 7.00 117.92 51.09
Junc 444 0 0.00 116.53 50.49
Junc 46 71 71.00 11492 49.80
Resvr 47 #N/A -103.50 15.00 6.00
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Network Table - Links

Length Diameter Roughness Flow

Link ID fi in GPM

Pipe 2 600 4 140 103.50
Pipe 3 600 4 140 103.50
Pipe 4 600 4 140 103.50
Pipe § 590 4 140 103.50
Pipe 6 700 6 140 96.50
Pipe 7 700 6 140 96.50
Pipe 8 | 700 6 140 96.50
Pipe 9 700 6 140 96.50
Pipe 10 685 6 140 96.50
Pipe 24 500 6 140 89.50
Pipe 25 500 6 140 89.50
Pipe 26 500 6 140 89.50
Pipe 27 500 6 140 89.50
Pipe 28 500 6 140 89.50
Pipe 29 500 6 140 89.50
Pipe 30 500 6 140 89.50
Pipe 31 290 6 140 89.50
Pipe 32 500 4 140 85.00
Pipe 33 500 4 140 85.00
Pipe 34 500 4 140 85.00
Pipe 35 530 4 140 85.00
Pipe 36 500 4 140 78.00
Pipe 37 500 4 140 78.00
Pipe 38 500 4 140 78.00
Pipe 39 500 4 140 78.00
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Length Diameter Roughness Flow
Link ID _ft in GPM
Pipe 40 500 4 140 78.00
Pipe 41 500 4 140 78.00
Pipe 42 500 4 140 78.00
Pipe 43 650 4 140 78.00
Pipe 44 400 4 140 71.00
Pipe 45 462 4 140 71.00
Pipe 46 5 4 140 -103.50
Pipe 47 5 6 100 89.50
Pump 1 #N/A #N/A #N/A 103.50

EPANET 2
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EPANET 2

Network Table - Links

Velocity Unit Headloss | Friction Factor
Link ID fps VK ft
Pipe 2 2.64 6.98 0.021
Pipe 3 2.64 6.98 0.021
Pipe 4 2.64 6.98 0.021
Pipe 5 2.64 6.98 0.021
Pipe 6 1.10 0.85 0.023
Pipe 7 1.10 0.85 0.023
Pipe 8 1.10 0.85 0.023
Pipe 9 1.10 0.85 0.023
Pipe 10 1.10 0.85 0.023
Pipe 24 1.02 0.74 0.023
Pipe 25 1.02 0.74 0.023
Pipe 26 1.02 0.74 0.023
Pipe 27 1.02 0.74 0.023
Pipe 28 1.02 0.74 0.023
Pipe 29 1.02 0.74 0.023
Pipe 30 1.02 0.74 0.023
Pipe 31 1.02 0.74 0.023
Pipe 32 2,17 4.85 0.022
Pipe 33 2.17 4.85 0.022
Pipe 34 2.17 4.85 0.022
Pipe 35 2.17 4.85 0.022
Pipe 36 1.99 4.14 0.022
Pipe 37 1.99 4.14 0.022
Pipe 38 1.99 4.14 0.022
Pipe 39 1.99 4.14 0.022
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Velocity TUnit Headloss | Friction Factor
Link ID fps fUKft
Pipe 40 1.99 4.14 0.022
Pipe 41 1.99 4.14 0.022
Pipe 42 1.99 4.14 0.022
Pipe 43 1.99 4.14 0.022
Pipe 44 1.81 3.47 0.023
Pipe 45 1.81 3.47 0.023
Pipe 46 2.64 6.98 0.021
Pipe 47 1.02 1.38 0.043
Pump 1 0.00 -152.43 0.000
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EPANET 2

Base Demand Demand Head Pressure
Node ID GPM GPM ft psi
Junc 26 0 0.00 164.97 71.48
Junc 27 0 0.00 164.59 71.32
Junc 28 0 0.00 164.22 71.16
Junc 29 0 0.00 163.84 70.99
Junc 30 0 0.00 163.46 70.83
Junc 31 0 0.00 163.08 70.66
Junc 666 4.5 4.50 162.86 70.57
Junc 33 0 0.00 160.39 69.50
Junc 34 0 0.00 157.91 68.42
Junc 35 0 0.00 155.43 6735
Junc 222 7 7.00 152.81 66.21
Junc 37 0 0.00 150.69 65.29
Junc 38 0 0.00 148.57 64.38
Junc 39 0 0.00 146.45 63.46
Junc 40 0 0.00 144.34 62.54
Junc 41 0 0.00 142.22 61.62
Junc 42 0 0.00 140.10 60.71
Junc 43 0 0.00 137.99 59.79
" tJunc 333 7 7.00 135.23 58.60
Junc 444 0 0.00 133.81 57.98
Junc 46 72 72.00 132.16 57.27
Resvr 47 #N/A -114.00 15.00 0.00
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Network Table - Links

Length Diameter Roughness Flow

Link ID ft in GPM

Pipe 2 600 4 140 114.00
Pipe 3 600 4 140 114.00
Pipe 4 600 4 140 114.00
Pipe 5 590 4 140 114.00
Pipe 6 700 6 140 107.00
Pipe 7 700 6 140 107.00
Pipe 8 700 6 140 107.00
Pipe ¢ 700 6 140 107.00
Pipe 10 685 6 140 107.00
Pipe 11 700 6 140 100.00
Pipe 12 700 6 140 100.00
Pipe 13 700 6 140 100.00
Pipe 14 700 6 140 100.00
Pipe 15 700 6 140 100.00
Pipe 16 700 6 140 100.00
Pipe 17 300 6 140 94.40
Pipe 18 300 6 140 94.40
Pipe 19 300 6 140 94.40
Pipe 20 475 6 140 94.40
Pipe 21 700 6 140 90.50
Pipe 22 700 6 140 90.50
Pipe 23 700 6 140 90.50
Pipe 24 500 6 140 . 9050
Pipe 25 500 6 140 90.50
Pipe 26 500 6 140 90.50
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Length Diameter Roughness Flow

Link ID ft in GPM

Pipe 27 500 6 140 90.50
Pipe 28 500 6 140 90.50
Pipe 29 500 6 140 90.50
Pipe 30 500 6 140 90.50
Pipe 31 290 6 140 90.50
Pipe 32 500 4 140 86.00
Pipe 33 500 4 140 86.00
Pipe 34 500 4 140 86.00
Pipe 35 530 4 140 86.00
Pipe 36 500 4 140 79.00
Pipe 37 500 4 140 79.00
Pipe 38 500 4 140 79.00
Pipe 39 500 4 140 79.00
Pipe 40 500 4 140 79.00
Pipe 41 500 4 140 79.00
Pipe 42 500 4 140 79.00
Pipe 43 650 4 140 79.00
Pipe 44 400 4 140 72.00
Pipe 45 462 4 140 72.00
Pipe 46 5 4 140 -114.00
Pump 1 #N/A #N/A #N/A 114.00
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EPANET 2

Network Table - Links

Velocity | Unit Headloss | Friction Factor
Link ID fps f/Kft
Pipe 2 291 8.35 0.021
Pipe 3 291 8.35 0.021
Pipe 4 2.91 8.35 0.021
Pipe 5 2.91 835 0.021
Pipe 6 1.21 1.03 0.023
Pipe 7 1.21 1.03 0.023
Pipe 8 1.21 1.03 0.023
Pipe 9 1.21 1.03 0.023
Pipe 10 1.21 1.03 0.023
Pipe 11 1.13 0.91 0.023
Pipe 12 1.13 091 0.023
Pipe 13 1.13 0.91 0.023
Pipe 14 1.13 091 0.023
Pipe 15 1.13 0.91 0.023
Pipe 16 1.13 0.91 0.023
Pipe 17 1.07 0.82 0.023
Pipe 18 1.07 0.82 0.023
Pipe 19 1.07 0.82 0.023
Pipe 20 1.07 0.32 0.023
Pipe 21 1.03 0.76 0.023
Pipe 22 1.03 0.76 0.023
Pipe 23 1.03 0.76 0.023
Pipe 24 1.03 0.76 0.023
Pipe 25 1.03 0.76 0.023
Pipe 26 1.03 0.76 0.023
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Velocity Unit Headloss |Friction Factor
Link ID fps ft/Kft
Pipe 27 1.03 0.76 0.023
Pipe 28 1.03 0.76 0.023
Pipe 29 1.03 0.76 0.023
Pipe 30 1.03 0.76 0.023
Pipe 31 1.03 0.76 0.023
Pipe 32 2.20 4.96 0.022
Pipe 33 2.20 4.96 0.022
Pipe 34 2.20 4.96 0.022
Pipe 35 2.20 4.96 0.022
Pipe 36 2.02 4.23 0.022
Pipe 37 2.02 423 0.022
Pipe 38 2.02 423 0.022
Pipe 39 2.02 423 0.022
Pipe 40 2.02 423 0.022
Pipe 41 2.02 423 0.022
Pipe 42 2.02 423 ‘0.022
Pipe 43 2.02 423 0.022
Pipe 44 1.84 3.57 0.023
Pipe 45 1.84 3.57 0.023
Pipe 46 291 8.35 0.021
Pump ] 0.00 -180.85 0.000
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Energy Report
Percent Average Kw-hr Average Peak Cost
Pump Utilization Efficiency /Mgal Kwatts Kwatts /day
1 100.00 75.00 288.79 1.42 1.42 13.30
47 100.00 75.00 338.20 1.38 1.38 12.92
Total Cost 26.2]
Demand Charge 0.00

EPANET 2 Page 1




Network Table - Nodes

Base Demand Demand Head Pressure

Node ID GPM GPM fi psi

Junc 1 0 0.00 14.98 6.49
Junc 2 0 0.00 83.92 36.36
Junc 3 0 0.00 81.20 35.18
Junc 4 0 0.00 78.48 34.00
Junc 5 0 0.00 75.75 32.82
June 111 7 7.00 73.08 31.66
Junc 7 0 0.00 72.70 31.50
Junc 8 0 0.00 72.33 31.34
Junc 9 0 0.00 71.96 31.18
Junc 10 0 0.00 71.58 31.02
Junc 555 7 7.00 71.22 30.86
Junc 12 0 0.00 70.91 30.72
Junc 13 0 0.00 70.59 30.59
Junc 14 0 0.00 151.33 65.57
Junc 15 0 0.00 151.02 65.44
Junc 16 0 0.00 150.71 65.30
Junc 777 5.6 5.60 150.40 65.17
Junc 18 0 0.00 150.28 65.12
Junc 19 0 0.00 150.17 65.07
Junc 20 0 0.00 150.06 65.02
Junc 888 39 3.90 149.88 64.94
Junc 22 0 0.00 149.64 64.84
Junc 23 0 0.00 149.40 64.74
Junc 999 0 0.00 149.17 64.63
Junc 25 0 0.00 149.00 64.56
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Base Demand Demand Head Pressure

Node ID GPM GPM ft psi

Junc 26 0 0.00 148.83 64.49
Junc 27 0 0.00 148.66 64.42
Junc 28 0 0.00 148.49 64.34
Junc 29 0 0.00 148.33 64.27
Junc 30 0 0.00 148.16 64.20
Junc 31 0 0.00 147.99 64.12
Junc 666 4.5 4.50 147.89 64.08
Jung 33 0 0.00 146.85 63.63
Junc 34 0 0.60 145.80 63.17
Junc 35 0 0.00 144.75 62.72
Junc 222 7 7.00 143.64 62.24
Junc 37 0 0.00 142.83 61.89
Junc 38 0 0.00 142.02 61.54
Junc 39 0 0.00 141.22 61.19
Junc 40 0 0.00 140.41 60.34
Junc 41 0 0.00 139.60 60.49
Junc 42 0 0.00 138.79 60.14
Junc 43 0 0.00 137.98 59.79
Junc 333 7 7.00 136.93 59.33
Junc 444 0 0.00 136.45 58.12
Junc 46 40 40.00 135.89 58.88
Resvr 47 #N/A -82.00 15.00 0.00
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Network Table - Links

Length Diameter Roughness Flow

Link ID ft in GPM

Pipe 2 600 4 140 82.00
Pipe 3 600 4 140 82.00
Pipe 4 600 4 140 82.00
Pipe 5 590 4 140 82.00
Pipe 6 700 6 140 75.00
Pipe 7 700 6 140 75.00
Pipe 8 700 6 140 75.00
Pipe 10 685 6 140 75.00
Pipe 11 700 6 140 68.00
Pipe 12 700 6 140 68.00
Pipe 14 700 6 140 68.00
Pipe 15 700 6 140 68.00
Pipe 16 700 6 140 68.00
Pipe 17 300 6 140 62.40
Pipe 18 300 6 140 62.40
Pipe 19 300 6 140 62.40
Pipe 20 475 6 140 62.40
Pipe 21 700 6 140 58.50
Pipe 22 700 6 140 58.50
Pipe 23 700 6 140 58.50
Pipe 24 500 6 140 58.50
Pipe 25 500 6 140 58.50
Pipe 26 500 6 140 58.50
Pipe 27 500 6 140 58.50
Pipe 28 500 6 140 58.50
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EPANET 2

Length Diameter Roughness Flow

Link ID ft _in GPM

Pipe 29 500 6 140 58.50
Pipe 30 500 6 140 58.50
Pipe 32 500 4 140 54.00
Pipe 33 500 4 140 54.00
Pipe 34 500 4 140 54.00
Pipe 35 530 4 140 54.00
Pipe 36 500 4 140 47.00
Pipe 37 500 4 140 47.00
Pipe 38 500 4 140 47.00
Pipe 39 500 4 140 47.00
Pipe 40 500 4 140 47.00
Pipe 41 500 4 140 47.060
Pipe 42 500 4 140 47.00
Pipe 43 650 4 140 47.00
Pipe 44 400 4 140 40.00
Pipe 45 462 4 140 40.00
Pipe 46 5 4 140 -82.00
Pipe 9 700 6 140 75.00
Pipe 31 290 6 140 58.50
Pump [ #N/A #N/A #N/A 82.00
Pump 47 #N/A #N/A #N/A 68.00
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EPANET 2

Network Table - Links

Velocity Unit Headloss | Friction Factor
Link ID fps ft/Kft
Pipe 2 2.09 4.54 0.022
Pipe 3 2.09 4.54 0.022
Pipe 4 2.09 4.54 0.022
Pipe 5 2.09 4.54 0.022
Pipe 6 0.85 0.53 0.024
Pipe 7 0.85 0.53 0.024
Pipe 8 0.85 0.53 0.024
Pipe 10 0.85 0.53 0.024
Pipe 11 0.77 0.45 0.024
Pipe 12 0.77 0.45 0.024
Pipe 14 0.77 0.45 0.024
Pipe 15 0.77 0.45 0.024
Pipe 16 0.77 0.45 0.024
Pipe 17 0.71 0.38 0.024
Pipe 18 0.71 0.38 0.024
Pipe 19 0.71 0.38 0.024
Pipe 20 0.71 0.38 0.024
Pipe 21 0.66 034 0.025
Pipe 22 0.66 034 0.025
Pipe 23 0.66 0.34 0.025
Pipe 24 0.66 0.34 0.025
Pipe 25 0.66 0.34 0.025
Pipe 26 0.66 0.34 0.025
Pipe 27 0.66 0.34 0.025
Pipe 28 0.66 0.34 0.025
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Velocity Unit Headloss | Friction Factor
Link ID fps /KAt
Pipe 29 0.66 0.34 0.025
Pipe 30 0.66 0.34 0.025
Pipe 32 1.38 2.09 0.024
Pipe 33 1.38 2.09 0.024
Pipe 34 1.38 2.09 0.024
Pipe 35 1.38 2.09 0.024
Pipe 36 1.20 1.62 0.024
Pipe 37 1.20 1.62 0.024
Pipe 38 1.20 1.62 0.024
Pipe 39 1.20 1.62 0.024
Pipe 40 1.20 1.62 0.024
Pipe 41 1.20 1.62 0.024
Pipe 42 1.20 1.62 0.024
Pipe 43 1.20 1.62 0.024
Pipe 44 1.02 1.20 0.025
Pipe 45 1.02 1.20 0.025
Pipe 46 2.09 4.54 0.022
Pipe 9 0.85 0.53 0.024
Pipe 31 0.66 0.34 0.025
Pump | 0.00 -68.94 0.000
Pump 47 0.00 -80.74 0.000
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Energy Report
Percent Average Kw-hr Average Peak Cost
Pump Utilization | Efficiency /Mgal Kwatts Kwatts /day
1 100.00 75.00 373.12 1.84 1.84 17.18
Total Cost 17.18
Demand Charge 0.00
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Network Table - Nodes

Base Demand Demand Head Pressure

Node ID GPM GPM ft psi

Junc | 0 0.00 14.98 6.49
Junc 2 0 0.00 104.05 45.09
Junc 3 0 0.00 101.33 43.91
Junc 4 0 0.00 98.61 42,73
Junc § 0 0.00 95.89 41.55
Junc 111 7 7.00 03.21 40.39
Junc 7 0 0.00 92.84 4023
Junc 8 0 0.00 92.46 40.06
Junc 9 0 0.00 92.09 39.90
Junc 10 0 0.00 91.71 39.74
Junc 555 7 7.00 91.35 39.58
Junc 12 0 0.00 91.04 39.45
Junc 13 0 0.00 90.73 39.31
Junc 14 0 0.00 90.41 39.18
Junc 15 0 0.00 90.10 39.04
Junc 16 0 0.00 89.79 38.91
Junc 777 5.6 5.60 89.48 38.77
Junc 18 0 0.00 89.37 38.72
Junc 19 0 0.00 89.25 38.67
June 20 0 0.00 89.14 38.62
Junc 888 39 3.90 88.96 38.55
Junc 22 0 0.00 88.72 38.44
Junc 23 0 0.00 88.49 38.34
Junc 999 0 0.00 88.25 38.24
Junc 25 0 0.00 88.08 38.17
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Base Demand Demand Head Pressure

Node ID GPM GPM fit psi

Junc 26 0 0.00 87.91 38.09
Junc 27 0 0.00 87.75 38.02
Junc 28 0 0.00 87.58 37.95
Junc 29 0 0.00 8741 37.87
Junc 30 0 0.00 87.24 37.80
Junc 31 0 0.00 87.07 37.73
Junc 666 4.5 4.50 86.97 37.69
Junc 33 0 0.00 8593 37.23
Junc 34 0 0.00 34 38 36.78
Junc 35 0 0.00 83.83 36.33
Junc 222 7 7.00 82.73 35.85
Junc 37 0 0.00 81.92 35.49
Junc 38 0 0.00 81.11 35.14
Junc 39 0 10.00 80.30 34.79
Junc 40 0 0.00 79.49 34.44
Junc 41 0 0.00 78.68 34.09
Junc 42 0 0.00 77.87 33.74
Junc 43 0 0.00 77.06 33.39
Junc 333 7 7.00 76.01 3293
Junc 444 0 0.00 75.53 32.73
Junc 46 40 40.00 74.97 32.49
Resvr 47 #N/A -82.00 15.00 0.00
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Network Table - Links

Length Diameter Roughness Flow
Link ID ft in GPM
Pipe 2 600 4 140 82.00
Pipe 3 600 4 140 82.00
Pipe 4 600 4 140 82.00
Pipe 5 590 4 140 82.00
Pipe 6 700 6 140 75.00
Pipe 7 700 6 140 75.00
Pipe 8 700 6 140 75.00
Pipe 9 700 6 140 75.00
Pipe 10 685 6 140 75.00
Pipe 11 700 6 140 68.00
Pipe 12 700 6 140 68.00
Pipe 13 700 6 140 68.00
Pipe 14 700 6 140 68.00
Pipe 15 700 6 140 68.00
Pipe 16 700 6 140 68.00
Pipe 17 300 6 140 62.40
Pipe 18 300 6 140 62.40
Pipe 19 300 6 140 62.40
|Pipe 20 475 6 140 62.40
Pipe 21 700 6 140 58.50
Pipe 22 700 6 140 58.50
Pipe 23 700 6 140 58.50
Pipe 24 500 6 140 58.50
Pipe 25 500 6 140 58.50
Pipe 26 500 6 140 58.50
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Length Diameter Roughness Flow

Link ID ft in GPM

Pipe 27 500 6 140 58.50
Pipe 28 500 6 140 58.50
Pipe 29 500 6 140 58.50
Pipe 30 500 6 140 58.50
Pipe 31 290 6 140 58.50
Pipe 32 500 4 140 54.00
Pipe 33 500 4 140 54.00
Pipe 34 500 4 140 54.00
Pipe 35 530 4 140 54.00
Pipe 36 500 4 140 47.00
Pipe 37 500 4 140 47.00
Pipe 38 500 4 140 47.00
Pipe 39 500 4 140 47.00
Pipe 40 500 4 140 47.00
Pipe 41 500 4 140 47.00
Pipe 42 500 4 140 47.00
Pipe 43 650 4 140 47..00
Pipe 44 400 4 140 40.00
Pipe 45 462 4 140 40.00
Pipe 46 5 4 140 -82.00
Pump 1 #N/A #N/A #N/A 82.00
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Network Table - Links

Velocity Unit Headloss | Friction Factor
Link ID fps KAt
Pipe 2 2.09 454 0.022
Pipe 3 2.09 454 0.022
Pipe 4 2.09 4.54 0.022
Pipe 5 2.09 4.54 0.022
Pipe 6 0.85 0.53 0.024
Pipe 7 0.85 0.53 0.024
Pipe 8 0.85 0.53 0.024
Pipe 9 0.85 0.53 0.024
Pipe 10 0.85 0.53 0.024
Pipe 11 0.77 0.45 0.024
Pipe 12 0.77 0.45 0.024
Pipe 13 0.77 0.45 0.024
Pipe 14 0.77 0.45 0.024
Pipe 15 0.77 0.45 0.024
Pipe 16 0.77 0.45 0.024
Pipe 17 0.71 0.38 0.024
Pipe 18 0.71 0.38 0.024
Pipe 19 0.71 038 0.024
Pipe 20 0.71 0.38 0.024
Pipe 21 0.66 0.34 0.025
Pipe 22 0.66 0.34 0.025
Pipe 23 0.66 0.34 0.025
Pipe 24 0.66 0.34 0.025
Pipe 25 0.66 0.34 0.025
Pipe 26 0.66 034 0.025
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Velocity Unit Headloss | Friction Factor
Link ID fps fUKft
Pipe 27 0.66 0.34 0.025
Pipe 28 0.66 0.34 0.025
Pipe 29 0.66 0.34 0.025
Pipe 30 0.66 0.34 0.025
Pipe 31 0.66 0.34 0.025
Pipe 32 1.38 2.09 0.024
Pipe 33 1.38 2.09 0.024
Pipe 34 1.38 2.09 0.024
Pipe 35 1.38 2.09 0.024
Pipe 36 1.20 1.62 0.024
Pipe 37 1.20 1.62 0.024
Pipe 38 1.20 1.62 0.024
Pipe 39 1.20 1.62 0.024
Pipe 40 1.20 1.62 0.024
Pipe 41 1.20 1.62 0.024
Pipe 42 1.20 1.62 0.024
Pipe 43 1.20 1.62 0.024
Pipe 44 1.02 1.20 0.025
Pipe 45 1.02 1.20 0.025
Pipe 46 2.09 4.54 0.022
Pump 1 0.00 -89.07 0.000
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Energy Report
Percent Average Kw-hr Average Peak Cost
Pump Utilization | Efficiency /Mgal Kwatts Kwatts /day
1 100.00 75.00 278.83 1.21 1.21 11.35
Total Cost 11.35
Demand Charge 0.00
Prnuacl (k= 1-35/d - 245 Ay = 8 4,142 7S
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Network Table - Nodes

Base Demand Demand Head Pressure
Node ID GPM GPM ft psi
Junc 1 0 0.00 14.98 6.49
Junc 2 0 0.00 81.55 3533
Junc 3 0 0.00 79.38 34.40
Junc 4 0 0.00 71.21 33.46
Junc 5 0 0.00 75.05 32.52
Junec 111 7 7.00 72.92 31.59
Junc 7 0 0.00 72.62 31.47
Junc 8 0 0.00 72.33 31.34
Junc 9 0 0.00 72.04 31.22
Junc 10 0 0.00 71.75 31.09
Junc 555 7 7.00 71.47 30.97
* | Junc 999 0 0.00 71.47 30.97
Junc 25 0 0.00 71.30 30.89
Junc 26 0 0.00 71.13 30.82
Junc 27 0 0.00 70.96 30.75
Junc 28 0 0.00 70.79 30.67
Junc 29 0 0.00 70.62 30.60
Junc 30 0 0.00 70.46 30.53
Junc 31 0 0.00 70.29 30.46
Junc 666 4.5 4.50 70.19 30.41
Junc 33 0 0.00 69.14 29.96
Junc 34 0 0.00 68.10 29.51
Junc 35 0 0.00 67.05 29.05
Junc 222 7 7.00 65.94 28.57
Junc 37 0 0.00 65.13 28.22
EPANET 2
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Base Demand Demand Head Pressure

Node ID GPM GPM ft psi

Junc 38 0 0.00 64.32 27.87
Junc 39 0 0.00 63.51 27.52
Junc 40 0 0.00 62.70 27.17
Junc 41 0 0.00 61.90 26.82
Junc 42 0 0.00 61.09 26.47
Junc 43 0 0.00 60.28 26.12
Junc 333 7 7.00 59.22 25.66
Junc 444 0 0.00 58.74 2545
Junc 46 40 40.00 58.19 25.21
Resvr 47 #N/A -72.50 15.00 0.00
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Network Table - Links

Length Diameter Roughness Flow

Link ID ft in GPM

Pipe 2 600 4 140 72.50
Pipe 3 600 4 140 72.50
Pipe 4 600 4 140 72.50
Pipe 5 590 4 140 72.50
Pipe 6 700 6 140 65.50
Pipe 7 700 6 140 65.50
Pipe 8 700 6 140 65.50
Pipe 9 700 6 140 65.50
Pipe 10 685 6 140 65.50
Pipe 24 500 6 140 58.50
Pipe 25 500 6 140 58.50
Pipe 26 500 6 140 58.50
Pipe 27 500 6 140 58.50
Pipe 28 500 6 140 58.50
Pipe 29 500 6 140 58.50
Pipe 30 500 6 140 58.50
Pipe 31 290 6 140 58.50
Pipe 32 500 4 140 54.00
Pipe 33 500 4 140 54.00
Pipe 34 500 4 140 54.00
Pipe 35 530 4 1490 54.00
Pipe 36 500 4 140 47.00
Pipe 37 500 4 140 47.00
Pipe 38 500 4 140 47.00
Pipe 39 500 4 140 47.00
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Length Diameter Roughness Flow
Link ID ft in GPM
Pipe 40 500 4 140 47.00
Pipe 41 500 4 140 47.00
Pipe 42 500 4 140 47.00
Pipe 43 650 4 140 47.00
Pipe 44 400 4 140 40.00
Pipe 45 462 4 140 40.00
Pipe 46 5 4 140 -72.50
Pipe 47 5 6 140 58.50
Pump 1 #N/A #N/A #N/A 72.50
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EPANET 2

Network Table - Links

Velocity Unit Headloss |Friction Factor
Link ID fps ft/Kft
Pipe 2 1.85 3.61 0.023
Pipe 3 1.85 3.61 0.023
Pipe 4 1.85 3.61 0.023
Pipe 5 1.85 3.61 0.023
Pipe 6 0.74 0.42 0.024
Pipe 7 0.74 0.42 0.024
Pipe 8 0.74 0.42 0.024
Pipe 9 0.74 0.42 0.024
Pipe 10 0.74 0.42 0.024
Pipe 24 0.66 0.34 0.025
Pipe 25 0.66 0.34 0.025
Pipe 26 0.66 0.34 0.025
Pipe 27 0.66 0.34 0.025
Pipe 28 0.66 0.34 0.025
Pipe 29 0.66 0.34 0.025
Pipe 30 0.66 034 0.025
Pipe 31 0.66 034 0.025
Pipe 32 1.38 2.09 0.024
Pipe 33 1.38 2.09 0.024
Pipe 34 1.38 2.09 0.024
Pipe 35 1.38 2.09 0.024
Pipe 36 1.20 1.62 0.024
Pipe 37 1.20 1.62 0.024
Pipe 38 1.20 1.62 0.024
Pipe 39 1.20 1.62 0.024
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Velocity | Unit Headloss | Friction Factor
Link ID fps ft/Kft
Pipe 40 1.20 1.62 0.024
Pipe 41 1.20 1.62 0.024
Pipe 42 1.20 1.62 0.024
Pipe 43 1.20 1.62 0.024
Pipe 44 1.02 1.20 0.025
Pipe 45 1.02 1.20 0.025
Pipe 46 1.85 361 0.023
Pipe 47 0.66 034 0.025
Pump 1 0.00 -66.56 0.000
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Energy Report

Percent Average Kw-hr Average Peak Cost
Pump Utilization | Efficiency /Mgal Kwatts Kwatts /day
1 100.00 75.00 475.22 2.07 2.07 19.35
Total Cost 19.35
Demand Charge 0.00
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Network Table - Nodes

Base Demand Demand Head Pressure

Node ID GPM GPM ft psi

Junc 1 0 0.00 14.98 6.49
Junc 2 0 0.00 128.43 55.65
Junc 3 0 0.00 126.26 54.71
Junc 4 0 0.00 124.10 53.77
Junc § 0 0.00 121.93 52.83
Junc 111 7 7.00 119.80 51.91
Junc 7 0 0.00 117.71 51.00
Junc 8 0 0.00 115.61 50.09
Junc 9 0 0.00 113.52 49.19
Junc 10 0 0.00 111.42 48.28
Junc 555 7 7.00 109.37 4739
Junc 999 0 0.00 109.35 47.38
Junc 25 0 0.00 108.13 46.85
Junc 26 0 0.00 106.92 46.33
June 27 0 0.00 105.71 45.80
Junc 28 0 0.00 104.49 4528
Junc 29 0 0.00 103.28 44.75
Junc 30 0 0.00 102.07 44.23
Junc 3] 0 0.00 100.85 43.70
Junc 666 4.5 4.50 100.15 43.39
Junc 33 0 0.00 99.10 42.94
Junc 34 0 0.00 98.06 42.49
Junc 35 0 0.00 97.01 42.03
Junc 222 7 7.00 95.90 41.55
Junc 37 0 0.00 95.09 41.20
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Base Demand Demand Head Pressure

Node ID GPM GPM ft psi

Junc 38 0 0.00 94.28 40.85
Junc 39 0 0.00 93.47 40.50
Junc 40 0 0.00 92.66 40.15
Junc 41 0 0.00 91.85 39.80
Junc 42 0 0.00 91.04 39.45
Junc 43 0 0.00 90.24 39.10
June 333 7 7.00 89.18 38.64
Junc 444 0 0.00 88.70 38.44
Junc 46 40 40.00 88.15 38.19
Resvr 47 #N/A -72.50 15.00 0.00
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Network Table - Links

: Length Diameter Roughness Flow
Link ID ft in GPM
Pipe 2 600 4 140 72.50
Pipe 3 600 4 140 72.50
Pipe 4 600 4 140 72.50
Pipe 5 590 4 140 72.50
Pipe 6 700 4 140 65.50
Pipe 7 . 700 4 140 65.50
Pipe 8 700 4 140 65.50
Pipe 9 700 4 140 65.50
Pipe 10 685 4 140 65.50
Pipe 24 ' 500 4 140 58.50
Pipe 25 500 4 140 58.50
Pipe 26 500 4 140 58.50
Pipe 27 500 4 140 58.50
Pipe 28 500 4 140 58.50
Pipe 29 500 4 140 58.50
Pipe 30 500 4 140 58.50
Pipe 31 290 4 140 ~ 58.50
Pipe 32 500 4 140 54.00
Pipe 33 500 4 140 54.00
Pipe 34 500 4 140 54.00
Pipe 35 530 4 140 54.00
Pipe 36 500 4 140 47.00
Pipe 37 500 4 140 47.00
Pipe 38 500 4 140 47.00
Pipe 39 500 4 140 47.00
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Length Diameter Roughness Flow
Link ID ft in GPM
Pipe 40 500 4 140 47.00
Pipe 41 500 4 140 47.00
Pipe 42 500 4 140 47.00
Pipe 43 650 4 140 47.00
Pipe 44 400 4 140 - 40.00
Pipe 45 462 4 140 40.00
Pipe 46 5 4 140 -72.50
Pipe 47 5 4 100 58.50
Pump 1 #N/A #N/A #N/A 72.50

EPANET 2




EPANET 2

Network Table - Links

Velocity Unit Headloss | Friction Factor
Link ID fps fVKft
Pipe 2 1.85 3.61 0.023
Pipe 3 1.85 3.61 0.023
Pipe 4 1.85 3.61 0.023
Pipe 5 1.85 3.61 0.023
Pipe 6 1.67 2.99 0.023
Pipe 7 1.67 299 0.023
Pipe 8 1.67 299 0.023
Pipe 9 1.67 2.99 0.023
Pipe 10 1.67 2.99 0.023
Pipe 24 1.49 2.43 0.023
Pipe 25 1.49 2.43 0.023
Pipe 26 1.49 243 0.023
Pipe 27 1.49 2.43 0.023
Pipe 28 1.49 243 0.023
Pipe 29 1.49 2.43 0.023
Pipe 30 1.49 243 0.023
Pipe 31 1.49 2.43 0.023
Pipe 32 138 2.09 0.024
Pipe 33 1.38 2.09 0.024
Pipe 34 1.38 2.09 0.024
Pipe 35 1.38 2.09 0.024
Pipe 36 1.20 1.62 0.024
Pipe 37 1.20 1.62 0.024
Pipe 38 1.20 1.62 0.024
Pipe 39 1.20 1.62 0.024
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Velocity Unit Headloss | Friction Factor
Link ID fps fvKft
Pipe 40 1.20 1.62 0.024
Pipe 41 1.20 1.62 0.024
Pipe 42 1.20 1.62 0.024
Pipe 43 1.20 1.62 0.024
Pipe 44 1.02 1.20 0.025
Pipe 45 1.02 1.20 0.025
Pipe 46 1.85 3.61 0.023
Pipe 47 1.49 4.53 0.044
Pump 1 0.00 -113.45 0.000
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Network Table - Nodes

Base Demand Demand Head Pressure

Node ID GPM GPM ft psi

Junc 1 0 0.00 14.98 6.49
Junc 2 0 0.00 178.59 77.38
Junc 3 0 0.00 176.17 76.33
Junc 4 0 0.00 173.74 75.28
Junc 5 0 0.00 171.32 74.23
Junc 111 7 7.00 168.94 73.20
Junc 7 0 0.00 166.57 72.17
Junc 8 0 0.00 164.20 71.15
Junc 9 0 0.00 161.83 70.12
Junc 10 0 0.00 159.46 69.09
Junc 555 7 7.00 157.14 68.09
Junc 12 0 0.00 155.19 67.25
Junc 13 0 0.00 153.25 66.40
Junc 14 0 0.00 151.30 | 65.56
June 15 0 0.00 149.35 64.71
Junc 16 0 0.00 147.40 63.87
Junc 777 5.6 5.60 145.45 63.02
Junc 18 0 0.00 144.75 62.72
Junc 19 0 0.00 144.04 62.41
Junc 20 0 0.00 143.34 62.11
Junc 888 3.9 3.90 14223 61.63
Junc 22 0 0.00 140.79 61.00
Junc 23 0 0.00 139.35 60.38
Junc 999 0 0.00 137.91 59.75
Junc 25 0 0.00 136.88 59.31




Base Demand Demand Head Pressure

Node ID GPM GPM ft psi

Junc 26 0 0.00 135.85 58.86
Junc 27 0 0.00 134.82 58.42
Junc 28 0 0.00 133.79 57.97
Junc 29 0 0.00 132.76 57.53
Junc 30 0 0.00 131.73 57.08
Junc 31 0 0.00 130.71 56.64
Junc 666 4.5 4.50 130.11 56.38
Junc 33 0 0.00 129.24 56.00
Junc 34 0 0.00 128.36 55.62
Junc 35 0 0.00 127.49 5524
Junc 222 7 7.00 126.56 54.84
Junc 37 0 0.00 125.90 54.55
Junc 38 0 0.00 125.25 5427
Junc 39 0 0.00 124.59 53.98
Junc 40 0 0.00 123.93 53.70
Junc 41 0 .00 123.28 5342
Junc 42 0 0.00 122.62 53.13
Junc 43 0 0.00 121.96 52.85
Junc 333 7 7.00 121.11 52.48
Junc 444 0 0.00 120.73 52.31
Junc 46 35 35.00 120.30 52.13
Resvr 47 #N/A -77.00 15.00 0.00
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Network Table - Links

Length Diameter Roughness Flow

Link ID ft in GPM

Pipe 2 600 4 140 77.00
Pipe 3 600 4 140 77.00
Pipe 4 600 4 140 77.00
Pipe 5 590 4 140 77.00
Pipe 6 700 4 140 70.00
Pipe 7 700 4 140 70.00
Pipe 8 700 4 140 70.00
Pipe 9 700 4 140 70.00
Pipe 10 685 4 140 70.00
Pipe 11 700 4 140 63.00
Pipe 12 700 4 140 63.00
Pipe 13 700 4 140 63.00
Pipe 14 700 4 140 63.00
Pipe 15 700 4 140 63.00
Pipe 16 700 4 140 63.00
Pipe 17 300 4 140 57.40
Pipe 18 300 4 140 57.40
Pipe 19 300 4 140 57.40
Pipe 20 475 4 140 57.40
Pipe 21 700 4 140 53.50
Pipe 22 700 4 140 53.50
Pipe 23 700 4 140 53.50
Pipe 24 500 4 140 53.50
Pipe 25 500 4 140 53.50
Pipe 26 500 4 140 53.50
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Length Diameter Roughness Flow

Link ID ft in GPM

Pipe 27 500 4 140 53.50
Pipe 28 500 4 140 53.50
Pipe 29 500 4 140 53.50
Pipe 30 500 4 140 53.50
Pipe 31 290 4 140 53.50
Pipe 32 500 4 140 49.00
Pipe 33 500 4 140 49.00
Pipe 34 500 4 140 49.00
Pipe 35 530 4 140 49.00
Pipe 36 500 4 140 42.00
Pipe 37 500 4 140 42.00
Pipe 38 500 4 140 42.00
Pipe 39 500 4 140 42.00
Pipe 40 500 4 140 42.00
Pipe 41 500 4 140 42.00
Pipe 42 500 4 140 42.00
Pipe 43 650 4 140 42.00
Pipe 44 400 4 140 35.00
Pipe 45 462 4 140 35.00
Pipe 46 5 4 140 ~77.00
Pump 1 #N/A #N/A #N/A 77.00
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EPANET 2

Network Table - Links

Velocity Unit Headloss | Friction Factor

Link ID fps VK ft
Pipe 2 1.97 - 4.04 0.022
Pipe 3 1.97 4.04 0.022
Pipe 4 1.97 4.04 0.022
Pipe 5 1.97 4.04 0.022
Pipe 6 1.79 3.38 0.023
Pipe 7 1.79 3.38 0.023
Pipe 8 1.79 3.38 0.023
Pipe 9 1.79 3.38 0.023
Pipe 10 1.79 3.38 0.023
Pipe 11 1.61 2.78 0.023
Pipe 12 1.61 2.78 0.023
Pipe 13 1.61 2.78 0.023
Pipe 14 1.61 2.78 0.023
Pipe 15 1.61 2.78 0.023
Pipe 16 1.61 2.78 0.023
Pipe 17 1.47 2.34 0.023
Pipe 18 1.47 2.34 0.023
|Pipe 19 1.47 2.34 0.023
Pipe 20 1.47 2.34 0.023
Pipe 21 1.37 2.06 0.024
Pipe 22 1.37 2.06 0.024
Pipe 23 1.37 2.06 0.024
Pipe 24 1.37 2.06 0.024
Pipe 25 1.37 2.06 0.024
Pipe 26 1.37 2.06 0.024
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Velocity Unit Headloss | Friction Factor
Link ID fps VKAt
Pipe 27 1.37 2.06 0.024
Pipe 28 1.37 2.06 0.024
Pipe 29 1.37 2.06 0.024
Pipe 30 1.37 2.06 0.024
Pipe 31 1.37 2.06 0.024
Pipe 32 1.25 1.75 0.024
Pipe 33 1.25 1.75 0.024
Pipe 34 1.25 1.75 0.024
Pipe 35 1.25 1.75 0.024
Pipe 36 1.07 1.31 0.025
Pipe 37 1.07 1.31 0.025
Pipe 38 1.07 1.31 0.025
Pipe 39 1.07 1.31 0.025
Pipe 40 1.07 1.31 0.025
Pipe 41 1.07 1.31 0.025
Pipe 42 1.07 1.31 0.025
Pipe 43 1.07 1.31 0.025
Pipe 44 0.89 0.94 0.025
Pipe 45 0.89 0.94 0.025
Pipe 46 1.97 4.04 0.022
Pump 1 0.00 -163.61 0.000
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Energy Report
Percent Average Kw-hr Average Peak Cost
Pump Utilization | Efficiency /Mgal Kwatts Kwatts /day
1 100.00 75.00 668.30 3.29 3.29 30.78
Total Cost 30.78
Demand Charge 0.00
Page 1
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Network Table - Nodes

Base Demand Demand Head Pressure

Node ID GPM GPM ft psi

June 1 0 0.00 14.98 6.49
Junc 2 0 0.00 174.52 75.62
Junc 3 0 0.00 171.80 74.44
Junc 4 0 0.00 165.08 73.26
Junc 5 0 0.00 166.35 72.08
Junc 111 7 7.00 163.68 70.92
Junc 7 0 0.00 160.98 69.75
Junc 8 0 0.00 158.29 68.59
Junc 9 0 0.00 155.60 67.42
Junc 10 0 0.00 152.91 66.26
Junc 555 7 7.00 150.27 65.11
Junc 12 0 0.00 148.03 64.14
Junc 13 0 0.00 145.78 63.17
Junc 14 0 0.00 143.54 62.20
June 15 0 0.00 141.29 61.22
Junc 16 0 0.00 139.05 60.25
Junc 777 5.6 5.60 136.80 59.28
Junc 18 0 0.00 135.98 58.92
Junc 19 0 0.00 135.16 58.57
Junc 20 0 0.00 134.34 58.21
Junc 888 3.9 3.90 133.04 57.65
Junc 22 0 0.00 131.34 56.91
Junc 23 0 0.00 129.64 56.17
Junc 999 0 0.00 127.94 55.44
Junc 25 0 0.00 126.73 54.91
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Base Demand Demand Head Pressure

Node ID GPM GPM ft psi

Junc 26 0 0.00 125.52 54.39
Junc 27 0 0.00 12430 53.86
Junc 28 0 0.00 123.09 53.33
Junc 29 0 0.00 121.88 52.81
Junc 30 0 0.00 120.66 52.28
Junc 31 0 0.00 119.45 51.76
Junc 666 4.5 4.50 118.74 51.45
Junc 33 0.00 117.70 51.00
Junc 34 0 0.00 116.65 50.55
Junc 35 0 0.00 115.61 50.09
Junc 222 7 7.00 114.50 49.61
Junc 37 0 0.00 113.69 49.26
Junc 38 0 0.00 112.88 48.91
Junc 39 0 0.00 112.07 48.56
Junc 40 0 0.00 111.26 48.21
Junc 41 0 0.00 110.45 47.86
Junc 42 0 0.00 109.64 47.51
Junc 43 0 0.00 108.83 47.16
Junc 333 7.00 107.78 46.70
Junc 444 0 0.00 107.30 46.49
Junc 46 40 40.00 106.74 46.25
Resvr 47 #N/A -82.00 15.00 0.00
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Network Table - Links

Length Diameter Roughness Flow

Link ID ft in GPM

Pipe 2 600 4 140 82.00
Pipe 3 600 4 140 82.00
Pipe 4 600 4 140 82.00
Pipe 5 590 4 140 82.00
Pipe 6 700 4 140 75.00
Pipe 7 700 4 140 75.00
Pipe 8 700 4 140 75.00
Pipe 9 700 4 140 75.00
Pipe 10 685 4 140 75.00
Pipe 11 700 4 140 68.00
Pipe 12 700 4 140 68.00
Pipe 13 700 4 140 68.00
Pipe 14 700 4 140 68.00
Pipe 15 700 4 140 68.00
Pipe 16 700 4 140 68.00
Pipe 17 300 4 140 62.40
Pipe 18 300 4 140 62.40
Pipe 19 300 4 140 62.40
Pipe 20 475 4 140 62.40
Pipe 21 700 4 140 58.50
Pipe 22 700 4 140 58.50
Pipe 23 700 4 140 58.50
Pipe 24 500 4 140 58.50
Pipe 25 500 4 140 58.50
Pipe 26 500 4 140 58.50
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EPANET 2

Length Diameter Roughness Flow

Link ID ft in GPM

Pipe 27 500 4 140 58.50
Pipe 28 500 4 140 58.50
Pipe 29 500 4 140 58.50
Pipe 30 500 4 140 58.50
Pipe 31 290 4 140 58.50
Pipe 32 500 4 140 54.00
Pipe 33 500 4 140 54.00
Pipe 34 500 4 140 54.00
Pipe 35 530 4 140 54.00
Pipe 36 500 4 140 47.00
Pipe 37 500 4 140 47.00
Pipe 38 500 4 140 47.00
Pipe 39 500 4 140 47.00
Pipe 40 500 4 140 47.00
Pipe 41 500 4 140 47.00
Pipe 42 500 4 140 47.00
Pipe 43 650 4 140 47.00
Pipe 44 400 4 140 40.00
Pipe 45 462 4 140 40.00
Pipe 46 5 4 140 -82.00
Pump | #N/A #N/A #N/A 82.00
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EPANET 2

Network Table - Links

Friction Factor

Velocity Unit Headloss

Link ID fps ft/Kft

Pipe 2 2.09 4.54 0.022
Pipe 3 2.09 4.54 0.022
Pipe 4 2.09 454 0.022
Pipe 5 2.09 4.54 0.022
Pipe 6 1.91 3.85 0.023
Pipe 7 1.91 3.85 0.023
Pipe 8 1.91 3.85 - 0.023;
Pipe 9 191 3.85 0.023
Pipe 10 1.91 3.85 0.023
Pipe 11 1.74 3.21 0.023
Pipe 12 1.74 3.21 0.023
Pipe 13 1.74 321 0.023
Pipe 14 1.74 3.21 0.023
Pipe 15 1.74 3.21 0.023
Pipe 16 1.74 3.21 0.023
Pipe 17 1.59 274 0.023
Pipe 18 1.59 2.74 0.023
Pipe 19 1.59 2.74 0.023
Pipe 20 1.59 2.74 0.023
Pipe 21 1.49 243 0.023
Pipe 22 1.49 243 0.023
Pipe 23 1.49 243 0.023
Pipe 24 1.49 243 0.023
Pipe 25 1.49 2.43 0.023
Pipe 26 1.49 2.43 0.023
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EPANET 2

Velocity Unit Headloss | Friction Factor
Link ID fps fUKit
Pipe 27 1.49 243 0.023
Pipe 28 1.49 243 0.023
Pipe 29 1.49 243 0.023
Pipe 30 1.49 243 0.023
Pipe 31 1.49 2.43 0.023
Pipe 32 1.38 2.09 0.024
Pipe 33 1.38 2.09 0.024
Pipe 34 1.38 2.09 0.024
Pipe 35 1.38 2.09 0.024
Pipe 36 1.20 1.62 0.024
Pipe 37 1.20 1.62 0.024
Pipe 38 1.20 1.62 0.024
Pipe 39 120 1.62 0.024
Pipe 40 1.20 1.62 0.024
Pipe 41 1.20 1.62 0.024
Pipe 42 1.20 1.62 0.024
Pipe 43 1.20 1.62 0.024
Pipe 44 1.02 1.20 0.025
Pipe 45 1.02 1.20 0.025
Pipe 46 2.09 4.54 0.022
Pump 1 0.00 -159.54 0.000

Page 4




Tanana Water and Sewer Feasibility Study Update

Appendix E

First Street Centerline Survey Results
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Tanana Water and Sewer Fe asibility Study Update

Appendix F
Too’gha Board Resolution for Study’s Recommendations



08/28/05 FRI 12:32 F.
Aug 1% b TRY; Gay AX #?;2897509 ADEC FCO vsw ANCH

ana Tripmaj Louncay SUY 358 vi1us P,aooz
Too'gha, Inc.
P. O. Box 190
Tanana, AK 99777

Resolution 2605, -62

WHEREAS, the Sewage lagoon is located across the street from houses and the sewage effluent
discharges into the Yukon River, and

WHEREAS, smells from the iagoon are unpieasant and discharging effluent to the river is not
acceptable to the community, and

WHEREAS, Too'gha hired HDR, Inc. to write the Tanana Water Sewer Feasibility Study Update_ and

WHEREAS, HDR has compieted the Feasibility Study Update and has recommended additional water
and sanitation impmvements, and

WHEREAS, these improvemerits are listed in phases because it is extremely unlikely Tanana will
receive sufficient grant funds to complete all the remaining improvements at one time,

LET IT THEREFORE BE RESOLVED that Too'gha, inc. accepts the recommendations of the -~
Feasibiity Study Update, and

Priority Description from the
Feasibility Study
Update

1 Piped water and sewer between Famale and East Streefs 1,2
2 New Sewage fagoon with wetlands treatment
3 Piped water and Sewer as far east as the Circle Subdivision . 5, 6,

SIGNED:

L3

Mike Andon, President

ATTESTED BY-

mym&m ' Aich b

Secretar
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