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EXECUTIVE SUMMARY

The City of Alakanuk wishes to have upgraded sanitation facilities in order to improve sanitary
conditions and the overall quality of life for its residents. To accomplish this goal, the residents
of Alakanuk are committed to successfully operating and maintaining their sanitation system
throughout its design life. The ultimate goal of the project is to eventually provide a fully piped
water treatment and distribution and sewage collection and disposal system. With this objective
in mind, we have prepared this Master Plan which outlines the approach which the City will take
over the next twenty years to develop, operate, and manage their system.

The development of the ultimate goal of this project will be controlled by the City of Alakanuk,
and will be based on funding by government agencies and the City’s ability to adapt to
successfully managing and operating incremental improvements. Therefore, there is not a
specific time schedule for implementing the various phases of recommended improvements
shown in the table on the following page.

The recommendations presented in this report were based in a variety of information which was
collected and analyzed. The most important factors considered during our evaluation were the
requirements of the residents as expressed during several public meetings and through interviews
and conversations with City personnel and residents. Although initial capital costs were also
considered when preparing our recommendations, the ease of operation and management of the
various alternatives was of utmost importance because of the difficult conditions often
encountered in rural Alaska.

The initial phase of the project will include installing approximately 30 individual holding tank
systems for water distribution and sewage collection. This will familiarize the residents with
the benefits and responsibilities of a readily available water supply and sewage disposal system.
Ultimately, an above-ground circulating water system and combination vacuum, gravity, and
force main sewage collection system will be constructed. Sewage treatment will be
accomplished by modifying an existing tundra pond to provide a facultative lagoon system south
of the AVEC facility. Minor modifications to the solid waste collection and disposal system will
be performed in order to improve operation of the system.

Based on our preliminary construction estimates for the recommend options, initial capital costs
for construction of the entire system as presented in the Master Plan are expected to approach
$13 million. It may be necessary to eliminate or reduce service to some areas such as across
Alakanuk Pass and toward the east end of town by the Native Store in order to reduce these
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capital costs. Eliminating or limiting service to some of the outlying areas will also decrease
operaion and maintenance costs, particularly if a submarine line is required across Alakanuk
Pass.

The following table presents a summary of the proposed phases of the project. The size of the
phases were selected based on reasonably sized service areas as shown in Appendix K. Each
phase does not necessarily correspond to the construction which will be completed during one
year, but rather to the overall development of each service area. For example, although the
initial capital costs for construction of the items included in Phase 2 are estimated to be over $2
million, this phase may be completed over two or three years rather than during one construction
season. However, some of the work may need to be completed rather quickly, as certain Phases
of the project are dependent on one another. For example, before any sort of piped system can
be successfully used, the sewage treatment facility and the vacsum plant for sewage collection
must be constructed.,

Estimated Estimated
Initial Increase in
Capital Annual - Available
Phase Costs 0O&M Costs Funding

Phase 1: $1.2 million -
- Construct Vacuum Plant Building $10,000 State of Alaska
- Construct Sewage Lagoon $1,655,000 $5,000 $0.3 million -
- Install Holding Tank Systems (Truck Haul System) $65,000 HUD-Off-Site
- Upgrade Solid Waste Facility No Impact
Phase 2: $1 million -
- Install Vacuum Plant Equipment $2,254,000 $25,000 EPA
- Construct New Water Intake Structure $2,000 Remainder-
- Construct Piped System for Service Area 1 . _ $10,000 Unknown.
Phase 3:
- Construct Piped System for Service Area 2 $2,200,000 $10,000 Unknown
Phase 4:
- Construct Piped System for Service Area 3 $1,762,000 $5,000 Unknown
Phase 5: .
- Construct Piped System for Service Area 4 $1,102,000 $8,000 Unknown
Phase 6:
- Construct Piped System for Service Area 5 $2,532,000 $15,000 Unknown
Phase 7:
- Construct Piped System for Service Area 6 $1,222,000 $16,000 Unknown
Water Treatment Plant (existing) $66,000
System Total (Excludes Haul System) $12,727,000 $175,000 $2.5 million

WThis may be significantly higher if a submarine line is constructed.
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1.0 INTRODUCTION

Dames & Moore was retained by the City of Alakanuk to prepare a Sanitation Facilities Master
Plan. The Master Plan was also prepared under the direction of the Alaska Department of
Environmental Conservation (ADEC), Village Safe Water Division (VSW). The primary goal
of the project is to improve the quality of life in Alakanuk by providing drinkihg water, sewage
disposal and treatment, and solid waste disposal. The Master Plan presents a twenty year plan
for upgrading, constructing, operating, and maintaining improved sanitation facilities.

Prior to the preparation of the Master Plan, Dames & Moore completed several site visits to
Alakanuk in order to obtain information and to talk with Alakanuk residents to listen to their
ideas and concerns, and to learn what they expect from the Master Plan. During our first and
third site visits, public meetings were held to discuss the Project and to answer any questions
that the residents may have had regarding the Master Plan, and also to allow the residents to
express their opinions. Copies of our site visit reports, to date, are included in Appendix A.

Mr. Paul Gabbert, Project Manager for VSW, also assisted us by providing information,
establishing goals for the Master Plan, and reviewing our submittals.

To assist us in preparing the Master Plan, data was collected from various sources around
Alaska. Interviews were conducted with residents of Alakanuk, government employees, and
other persons familiar with the Alakanuk area, and more particularly with the existing sanitation
facilities.

We must stress that a complete commitment to this project by the City and residents of Alakanuk
is absolutely necessary if the project is to be successfully completed. Although funding may be
available for initial construction of improved sanitation facilities, it is up to the City to operate
and maintain the facilities throughout the life of the system. Residents must be willing to pay
for these services on an ongoing basis, so that adequate funds will be available to maintain the
system. Trained and certified operators must be employed to ensure the City’s investment is
protected. To accomplish this, water and sewer ordinances must be adopted by the City and the
residents. The ordinances will establish the City’s and the residents’ responsibilities regarding
the facilities, provide a basis for establishing and collecting user fees, and define the residents’
commitment to pay for the facilities for the life of the system. To assist the City in obtaining
these goals, a draft ordinance for a water and sewer system is included in Appendix B.
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We understand that the City would prefer to have a piped water distribution and sewage
collection system similar to existing systems in other rural Alaskan communities, such as
Emmonak. Although a piped system is the primary goal of the twenty year plan, we want to
be sure the residents understand that the project will be implemented in phases as construction
funding becomes available. In addition, because the availability of funding for the project will
prevent construction of the entire system in a short period of time, it is most likely that not all
of the residents will receive upgraded services at the same time.

The body of the Master Plan begins in Section 3.0, where a summary of the background data
for the Alakanuk area, including location, demographics, and economics is presented. The
Master Plan continues with a description of the existing sanitary facilities, and a summary of the
City’s financial status. Following this preliminary data, alternatives for different types of water
treatment and distribution, sewage collection and disposal, and solid waste collection and
disposal systems are described. The different types of systems were evaluated based on initial
capital costs, operation & maintenance costs, constructibility, and estimated user fees which will
be required to successfully operate and maintain the facilities. At the end of the report we have
sumumarized our conclusions and recommendations as to the preferred system, and provide a
phased conceptual design and construction schedule. We have also included a list of references
which were used during preparation of the Master Plan. Supporting data and previously
submifted reports are included in the Appendices.

2.0 SCOPE OF WORK

Dames & Moore’s work on this project was performed in general accordance with our proposal
titled "Engineering and Planning Services, Sanitation Facilities Master Plan for the Community
of Alakanuk and Village Safe Water”, dated September 14, 1992. Specifically, our Scope of
Work included an assessment of community needs, a review of available data, and preparation
of a Sanitation Facilities Master Plan for a twenty year planning period.

The goal of the first task of the project was to establish baseline information to assist us in

" preparing the Master Plan. A site visit to Alakanuk was performed in order to meet with

residents and to determine their expectations and concerns, and to collect available data pertinent
to the project. Task 1 included evaluating the community’s desires and willingness to construct
and maintain improved sanitation facilities. Photographic base maps were prepared to assist in

| developing the Master Plan and to help during the design phase of the project. Deliverables for

Task 1 included the following.
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. Initial Site Visit Report

. Detailed Project Development Schedule

. Utility User Assessment and Household Survey Summary Report
. Resident Assessment Summary Report

. Photographic Base Mapping

The goal of the second task was to provide an indication of the City’s ability to operate and
maintain improved facilities. Historical data pertaining to the financial status of the existing
sanitation facilities and the overall City government was reviewed to determine the City’s ability
to financially manage their existing and potentially upgraded facilities. Existing operation and
maintenance practices were reviewed to determine their effectiveness and to establish methods
of improving the practices. This task also included a preliminary evaluation of utilizing waste
heat from the Alaska Village Electric Cooperative (AVEC) power plant, and a summary of
current fuel storage regulations, fuel storage capacity in Alakanuk, and estimated annual fuel
usage. Deliverables for Task 2 included the following.

. Site Visit Reports
. Financial Assessment Report
. Operation and Maintenance Practices Review Report

Task 3 consisted of the preparation of the Sanitation Facilities Master Plan. The purpose of the
Master Plan is to develop a proposed system which meets the needs of the community and is
realistically achievable within a twenty year planning frame. Alternative systems were
evaluated, and a recommendation as to the system which best fits the needs of the residents of

‘Alakanuk was determined. After selection of the most appropriate alternative, a conceptual

schedule for phased construction of the system was dev=loped. Milestones for Task 3 included
the following.

e Conceptual Plan Outline Submittal

. 65 % Submittal of a Draft Sanitation Facilities Master Plan

. Public Meeting in Alakanuk to Discuss the 65% Submittal

o Receive Comments from ADEC and the City of Alakanuk on the 65% Submittal

. 95% Submittal of a Draft Sanitation Facilities Master Plan

. Receive Comments from ADEC and the City of Alakanuk on the 95% Submittal
. Present the Final Sanitation Facilities Master Plan at a Public Meeting in Alakanuk
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3.0 BACKGROUND INFORMATION
3.1 LOCATION

The general project area is located near the mouth of the Yukon River in the northeast portion
of the Kwiguk (C6) quadrangle 1:63,360 series as shown on Figures 1 and 2. The following
subsections include a general description of the project area, including the physical and geologic
setting, '

3.1.1 Topography

Alakanuk is situated on the Yukon River Delta at the confluence of Alakanuk Pass and Kwikluak
Pass, which is the southernmost branch of the Yukon River. The community is located
approximately eight miles upstream of the Bering Sea. The Alakanuk area is relatively flat with
very little topographic relief, and consists of low floodplain river delta which is dotted by
numerous small lakes, slougi'ls, and old river channels. Elevations in the area range from two
to nine feet above mean sea level.

3.1.2 Climate

According to the Environmental Atlas of Alaska, the village of Alakanuk lies within the
Transitional Climactic Zone of Alaska. This zone is defined as an area with moderate seasonal
temperature variation and less cloudiness, precipitation, and humidity than a maritime climate.
The climate is sub-arctic, averaging 18.3 inches of precipitation per year, including 57.6 inches
of snow. The Bering Sea influences the climate by keeping summer temperatures cooler and
winter temperatures warmer than the Continental Climactic Zone of the interior of Alaska. Site
specific historical climatic data was not available for Alakanuk from the Arctic Environmental
Information and Data Center; however, data was available for Emmonak which is located
approximately six miles northeast of Alakanuk. The mean annual temperature in Emmonak is
28.8° Fahrenheit. The coldest month is February, with an average temperature of 5.6° F, and

* the warmest month is July, with an average temperature of 53.7° F. The record low temperature

of minus 50° F occurred in January of 1980, and the record high temperature of 80° F occurred
in August of 1984,
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The last day of freezing temperatures usually occurs in late May and the first day of freezing
temperatures is usually in early September. The freezing index for Alakanuk and other
communities on the Yukon Delta is 3,600 degree days and the design freezing index (1 year in
10) is 4,800 degree days.

3.1.3 Regional Geology

As shown on Figure 3, the geology of the Yukon River Delta, on which Alakanuk is situated,
is fairly uniform. The area is composed of large, young floodplain deposits consisting chiefly
of silt and sandy silt mixed with substantial amounts of organic material. No mineralized rocks
or areas altered by hydrothermal processes were observed during the geologic investigations of
the area conducted by Condon and Hoare of the United States Geological Survey (USGS) from
1960 through 1963. The probability of petroleum in the sedimentary rocks in the area is slight,
based on the impermeability and extensive deformation of the rocks.

The unconsolidated delta materials were generally deposited by water, and have been extensively

reworked by the shifting currents of the Yukon River, its tributaries, and ocean currents and

waves. No eolian (wind deposited) soils were observed during the USGS investigations, but it

is likely that some eolian systems do exist on the delta. Shallow permafrost is present in most

of the deposits of the Yukon Delta. Seasonal surficial thawing has formed numerous small lakes
»and ponds in the area.

The maximum thickness and age of the deposits is unknown, but Condon and Hoare of the
USGS suggest that the soils are no greater than a few hundred feet thick and their age ranges
from the Pleistocene epoch to the present (upto 1 million years old). Fossilized mammoth tusks
over 10,000 years old have been discovered buried in the upper 20 feet of alluvial material in
river banks in the area.

3.1.4 Geotechnical Information

Generally, the soils in the Lower Yukon subregion are described by the Alaska Regional
Profiles, Volume VI, Yukon Region as poorly drained stratified loams, or silts and sands overlain
by a thick mat of peat. Much of the area is underlain by permafrost, except in natural levees
bordering major drainages and beneath lakes and ponds. The active layer of soil is almost
constantly saturated during thaw. Ice mounds, polygons, and peat deposits in drainages and
depressions are common features.
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The soils of the Yukon River Delta are generally derived from old coastal deposits, marine
deposits, or fine grained fluvial deposits. According to a report prepared by the State of Alaska
Department of Transportation and Public Facilities (ADOT/PF) in 1988, and a report prepared
by Duane Miller and Associates in 1992, the soils under the Village of Alakanuk consist of
intermittently frozen silts to predominantly silty sands below the initial layer of surface organics
common to the area. The surface organics are generally very wet brown peat to very wet
organic silt. Sporadic permafrost was encountered, generally between a depth of three and seven
feet, which is indicative of surface frost on top of the thaw bulb of the Yukon River. During
the ADOT/PF geotechnical drilling program, ice crystals and lenses up to 1.5 feet thick were
encountered in the foundation soils under the existing airstrip. The foundation soils consisted
of permanently frozen organics and organic silt. Standard penetration test (SPT) results in the
permafrost layer yielded between 12 and 27 blows per foot, which indicates a weak frozen soil.
SPT tests in the unfrozen soil yielded between 2 and 20 blows per foot, which indicates a loose
soil. Groundwater was encountered below the frozen layer, and the soils were generally
saturated below seven feet. The moisture content for the peat and organic silt ranged from 42
to 108%, and the moisture content of the silts ranged from 37.4 to 64.4%. The soils in the
Alakanuk area are very frost susceptible, and have the potential for substantial frost heaving.

Possible sources of borrow were identified during the ADOT/PF investigation, but no materials
were located that would meet the state specifications for runway base or subbase construction.
Seven river bars on the Yukon river and Alakanuk Pass, all within five miles of Alakanuk, were
investigated and found to contain sandy silt to silty sand with organics, which may be acceptable
for both pipe bedding and trench backfill. The ADOT/PF study indicated that the nearest source
of material that was acceptable for airstrip construction purposes was the state owned quarry at
the Saint Marys’ airport, approximately 75 miles upriver from Alakanuk.

3.1.5 Regional Hydrology

The Yukon Delta lowlands are generally poorly drained wetlands which have permanently
ponded water in local depressions. The water table is located very close to the surface, within
3 feet in most areas. Sporadic surface frost and permafrost is present throughout the region, and
standing water is common throughout the summer months. No stream discharge data is available
for the area, but an average runoff is estimated in The Alaska Regional Profiles Vol. VI, Yukon
Region at abuut one cubic foot per second (cfs) per square mile. The annual peak runoff is
estimated at no greater than 10 cfs per square mile. Ic= jam flooding is common in the spring
during breakup due to the climactic differences between the interior and the coast. The village
of Alakanuk is in an area rated as a high flood hazard by the U.S. Army Corps of Engineers,

DAMES & MOORE




Flood Plain Management Branch. By definition this means that at least once every five years
the entire village will be flooded; however, conversations with residents indicate that flooding
usually occurs at least once each year. Typically, spring floods cover the community to a depth
of three to four feet.

Rainwater, rivers, lakes, ice, and snow are the primary sources of water for communities in the
region. The use of groundwater wells to supply water is not considered a viable option in this
area for reasons discussed in the following subsection. The cheinical quality of the river water
is dependent upon several factors, including the time of year and upstream wastewater disposal
practices. The raw quality of Yukon River water is generally fair, but the water should not be
used for drinking unless it is disinfected first. Because of Alakanuk’s proximity to the Bering
Sea, the waters are somewhat subject to tidal influences. Residents report a salty taste in the
water in periods of high tides and high winds blowing in from the sea, although the salty taste
is gore not long after the winds subside. The raw water is generally highly turbid during the
summer months, and a substantial amount of time must be allowed for the solids to settle out.
The waters of lakes and ponds in the area are generally of good quality, except that they are
high in iron and organic content, and therefore may have an objectionable taste or color. In the
summer, rainwater is commonly collected using roof drains and storage tanks at individual
residences. In the winter, ice and snow are collected and melted as a source of drinking water.

3.1.6 Regional Hydrogeology

The groundwater table in the Alakanuk area is shallow and relatively saline due to the influence
of the nearby Bering Sea. An experimental well drilled by the Bureau of Indian Affairs in
Emmonak in 1963 was saline at a depth of 194 feet, but when the screen was pulled back to a
depth of approximately 80 feet, a lens of fresh water was found. The water was sodium
bicarbonate type, high in iron, had a foul odor and taste, and was not suitable for drinking.
According to the Alaska Regional Profiles, Vol. VI, Yukon Region, a well drilled in Alakanuk
for the school also yielded saline water. Water for the village of Alakanuk currently comes from
the surface water of Alakanuk Pass and is flocculated, filtered, chlorinated, and fluoridated
before use by the public.

The Yukon Delta lies on the thaw bulb of the Yukon river, and a three to four foot thick layer
of surface frost is present approximately three feet below the ground surface. Since the
underlying soils are mostly fine grained silts and silty sands, the permeability of the ground is
low. This is evident from the yield of the well drilled in Emmonak which had a peak flow of
three gallons per minute (gpm). Since this is an inadequate production rate for a community
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well, it is reasonable to conclude that groundwater would not be an effective supply of water for

viliages in the area. Surface water as described in the previous section should be a more reliable
source of fresh water.

3.2 DEMOGRAPHICS AND ECONOMICS
3.2.1 Population‘

The population of Alakanuk has fluctuated, but has generally increased over the last twenty
years. Over that period, the-population'has experienced a modest growth rate of approximately
3% annually to 544 persons according to the 1990 U.S. census. Approximately 96% of the
residents of Alakanuk are Yupik Eskimos. A brief summary of the pertinent information found
in the 1990 census includes the following. '-

. Median age (years) ‘ 19.8

. Total number of households 112
. Average number of persons per household 4.71
. Median income: ~

-. Per household $17,708
- Per family $23,250
- Per capita ' . $5,462
. Number of persons below poverty level _ - 159 (29.4% of total)
. Number of families below poverty level 29 (30.2% of total)

Based on the historical data shown on Figure 4, and assuming that the growth trend will remain
relatively linear, the population should continue to grow at a similar rate and reach a twenty year
population of approximately 635 in the year 2013. The population of the entire Wade-Hampton
census area in which Alakanuk is located is projected to grow at a rate of 3.1 % per year which
corresponds favorably to the projected average growth rate for Alakanuk.

The economy of the area is seasonal in nature, such that it is generally more active in the
summer than in the winter. This economic instability is one reason for such modest population
growth. A limited amount of permanent émployment is provided by the government and local
businesses. Other primary sources of income include revenue from seasonal commercial fishing
and governmental assistance. Villagers also provide for themselves by hunting; fishing,
trapping, and making native crafts.
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3.2.2 Government

The City of Alakanuk is a member of the Calista Native Corporation, and was incorporated as
a second class city in 1969. The city is currently governed by a seven member city council,
which consists of a mayor, a vice mayor, a secretary/treasurer, and four council members. The
comimunity also has a traditional council whose members are elected to serve terms ranging from
two to four years. The day to day operations of the City are supervised by a City
Administrator.

3.2.3 Economy

The economy in Alakanuk is primarily subsistence based, including hunting, trapping, fishing,
and gathering. Some cash income is generated by commercial fishing in the Yukon River and
the Bering Sea during the summer. Only a few full or part time year round jobs are available.
Primary employers include the City, the Safewater facility, the school, utilities, and local
businesses. Nearly all households are represented at subsistence fish camps during the summer
months.

As indicated by the 1990 U.S. Census, the average annual per capita income for the residents
of Alakanuk was approximately $5,462, and the average per household income was
approximately $17,708. Although the population continues to grow steadily, it is unlikely that
many jobs will be created, thereby increasing the unemployment rate.

The City government is primarily funded by the State of Alaska and revenues from the Safewater
facility, bingo, and a 3% sales tax. An analysis of the City’s annual operating budget, including
revenues and expenditures for different categories of government is included in Section 5.0 -
Financial Summary.

3.2.4 Land Status

Ownership of lands in the project area is generally divided between private individuals or
businesses, the Calista Native Corporation, and government entities. Appendix C contains tables
and maps showing land status by property number as derived through research conducted at the
Bureau of Land Management (BLM). Appendix D contains copies of the photographic base
maps which also correlate to the land status tables. The tables indicate persons or entities to
which the land was originally transferred or is in the process of being transferred by the federal
government through Section 14(c) of the Alaska Native Claims Settlement Act. Private or public
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property transfers subsequent to the original transfer from the federal government may not
necessarily be recorded with the BLM, and would not have been discovered in our research.
A complete title search should be conducted for properties of interest to this project. The title
search would indicate current ownership, and would provide descriptions of any easements which
may exist.

3.2.5 Growth Areas

The City of Alakanuk is situated along the banks of Alakanuk Pass, from its confluence with the
Yukon River and westward approximately 2.5 miles. The majority of the housing units and
commercial and industrial properties are located on the southern bank of the Pass, although
several residential houses, a store, and the closed cannery are located on the northern bank.
Most of the developed areas are north of Anderson Road as shown on the photographic base
maps attached in Appendix D.

As indicated in Section 3.2.1 of this report, and assuming the average growth trend over the past
twenty years continues, the population of Alakanuk should continue to grow at a modest rate of
approximately 3% annually, to an eventual twenty year population of approximately 635 in the
year 2013. According to the 1990 U.S. census, there were 139 residential housing units, of
which 120 were occupied. Several homes have been moved or are in danger of being destroyed
because of erosion problems caused by Alakanuk Pass. The Department of Housing and Urban
Development (HUD) plans to construct 21 new housing units on the south side of Anderson
Road during the summer of 1993. The proposed location of the new housing is shown on the
photographic base maps.

The area surrounding Alakanuk is designated as the Yukon Delta National Wildlife refuge, and
is primarily wetlands as shown on Figure 5. There are no adequate sources of construction
borrow materials nearby, and any new road construction would probably require importing
borrow material from upriver at a significant expense. As shown on the photographic base
maps, many of the areas along the existing roads are not currently developed. Because of the
expense of constructing new roads, it is expected that any new housing development would be
placed along existing roads.
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3.2.6 Household Surveys

A household survey of the residents of Alakanuk was conducted by VSW during the fall of
1991. A summary of the results of the survey was prepared by Dames & Moore in conjunction
with the Utility User Assessment. A copy of the Utility User Assessment and Household Survey
Summary report is included in Appendix E.

According to a summary of the survey results provided to us by VSW, 85 houscholds of a total
of 120 households responded to the survey. The survey summary indicates that the residents of
Alakanuk are eager to have improved sanitation facilities, and are willing to pay an average of
$72 per month for these services. As listed in our survey summary report, significant results
of the household survey include the following. Percentages provided below are based on the 85
households which responded to the survey.

. Approximately half of the homes surveyed are equipped with one or more of the
following: kitchen sink, bathroom sink, tub/shower.

. Approximately half of the homes are large enough to install a 6 foot by 10 foot
bathroom. :

. Nearly 60% of the residents are willing to add on to their homes to accommodate’
' a bathroom, if necessary.

. Over 80% of the residents believe the City should help pay for operation and
maintenance of a new system.

. Over 40% . of the residents would support an increase in the City sales tax to help
pay for operation and maintenance of a new system.

4.0 SUMMARY OF EXISTING UTILITIES

This section includes a brief description of the available utilities in Alakanuk, including the
sanitation facilities and power, telephone, and cable television. We have attached a copy of our
Operation and Maintenance Practices Summary Report in Appendix F. The report includes an
evaluation of existing operation and maintenance practices for the sanitation facilities in
Alakanuk, as well as a summary of fuel storage capacities and usage, a summary of aboveground
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fuel storage tank regulations, and an evaluation of the potential for recovering waste heat from
the AVEC power plant for use in institutional or residential heating.

4.1 SEWAGE COLLECTION, TREATMENT, AND DISPOSAL

Currently, only the school, washeteria and sauna, clinic, and the teacher’s housing have a piped
sewage collection system. Exterior piping is generally aboveground and insulated. Sewage from
these facilities is collected and piped to a centrally located pump station. The sewage is then
pumped by force main to a single cell total retention sewage lagoon which is located across
Anderson Road from the school. The sewage lagoon is approximately 125 feet by 265 feet.
Provisions for the addition of another cell of similar size were included in the 1983 design. The
lagoon was excavated to an elevation of four feet, with the height of the berm above the 15 foot
flood level. Based on conversations with local residents, the level of water during the annual
spring floodirg usually overtops the lagoon.

The capacity of the existing lagoon is adequate to treat the volume of sewage generated by the
facilities which are currently served by a piped collection system. However, if another cell of
the approximate size of the existing cell were added, the available storage volume would not be
adequate to treat the expected volume of sewage for the entire city if a piped system is
constructed. The lagoon is located in a fenced area across Anderson Road from the school, in
close proximity to residential housing. The location of the facility increases the potential for
odors from the lagoon reaching the general population, and also for human contact with the raw
sewage. If construction of a new lagoon is required due to upgraded facilities, a location further
away from the centrally populated areas should be considered.

Individual households and other facilities which are not served by the piped system currently use
a self-haul honeybucket system to collect sewage. During the summer of 1992, VSW conducted
a program to install individual bunkers at each house or business. Photographs of typical
bunkers are shown on Figure 6, and approximate locations of the bunkers are shown on the
photographic base maps in Appendix D. Residents dump their honeybucket waste into the
bunkers which are limed periodically. Each resident is responsible for maintaining their own
individual bunker. Prior to installation of the bunker system, residents disposed of their sewage
on the river ice, in natural depressions, along the river bank, or similar areas. Since the system
was installed, residents appear to be successfully maintaining the bunkers, and unsanitary
conditions caused by previous disposal practices have been reduced significantly.
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4.2 WATER SUPPLY, TREATMENT, AND DISTRIBUTION

Historically, drinking water in Alakanuk was obtained from rainwater and melted ice or snow.
Some residents still use these methods even though treated water is now available. Water for
the existing treatment plant is obtained from Alakanuk Pass. The raw water is pumped from the
Pass to the water treatment plant through an insulated 3 inch diameter copper pipe. The intake
line follows the shortest and most direct route to the water treatment plant, and thereby travels
over private property rather than in the streets or other public rights-of-way. During the
summer season, the water intake floats on the surface of the water. During the winter season,
the intake is placed through a hole in the ice which is covered by an insulated plywood box.
Because of this type of intake system, it is often difficult to maintain a constant and reliable
water source during spring breakup and fall freezeup. Photographs of the intake and water line
are shown on Figure 7. The quality of the raw water is generally fair, although the water is
highly turbid during the summer months. Residents report that once or twice per year the
treated water tastes salty, usually in conjunction with a high tide and high winds blowing in from
the Bering Sea. Reportedly, the salty taste is gone not long after the high winds subside.

The existing water treatment plant was constructed in 1976 under a VSW project. The facility
was renovated in 1984, and a flocculation unit with a settling chamber was installed. A
schematic diagram of the existing system is shown on Figure 8. As shown on the schematic
dragram, raw water first enters the flocculation chamber. Alum is then added to create flocs that
will settle by gravity, and Vanfloc is added to increase the size of the flocs and speed up the
settling process. The flocculated water then passes through a tank to allow the larger flocs to
settle out. The next step includes a graded sand filter which contains anthracite coal, silica sand,
and gamet sand to remove the smaller particles. After passing through the filter, the water is
disinfected using solid calcium hypochlorite, fluoridated, and the pH adjusted by adding soda
ash. The water is stored in a 200,000 gallon insulated holding tank. Photographs of the water
treatment system and holding tank are shown on Figure 9. -

According to the 1989 Public Health Service (PHS) report titled Alakanuk, Alaska, Water and
Wastewater System Feasibility and Cost Study, the water treatment plant was designed to treat
approximately 35 gpm, which is equivalent to 50,000 gpd. During our first site visit in
November of 1992, the operator reported that they were making water approximately 12 hours
per day at a rate of 12 gpm. During the second site visit in January of 1993, the operator
reported that they were making water approximately 6 to 7 hours per day at a rate of 20 gpm.

The washeteria and sauna, school, clinic, and teacher’s housing are currently served by a piped
water distribution system. The washeteria contains washers and dryers, and the sauna contains
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public showers, a toilet, and two saunas. Both facilities are attended by a clerk. Residents
purchase tokens to operate the available facilities. Cash receipts are deposited at the City office
daily. The washeteria is located in a building northwest of the water treatment plant and
adjacent to the water storage tank. Both the washeteria and water treatment plant are located
partially in Osier Street rather than on private property or within public rights-of-way. The
sauna is located in the same building as the water treatment plant.

The washeteria is equipped with a public watering point. Water is sold for $0.10 per gallon.
Residents may collect water themselves during the washeteria operating hours or have water
delivered to their homes for an additional $2.00 delivery charge. Operation and maintenance
personnel use a 400 gallon water truck to deliver water to the residents Monday through Friday.
Residents must call one day ahead of time to have the water delivered. The water truck
occasionally has difficulty getting to some of the residents due to muddy roads. and flooding
during the spring and summer. '

4.3 SOLID WASTE COLLECTION AND DISPOSAL

The City operates a fenced solid waste disposal site near the airstrip. Residents dispose of their
household trash in dumpsters which are scattered around town. City road maintenance personnel
are responsible for emptying the dumpsters periodically. According to the current operator, the
dumpsters require emptying approximately every two weeks. The city was provided a dump
truck when the fenced landfill was constructed under a PHS project in the early 1980s. Normal
collection practices inchide emptying the dumpsters into the dump truck with a front-end loader,

~and subsequently transporting the waste to the disposal site. The operator estimates that this

operation requires two men for seven hours. If the truck is not operating, the dumpsters are
individually transported to the solid waste site using the front-end loader.

It appears that the disposal site has not been operated properly in the past. Garbage is generally
dumped near the front of the fenced area and then driven over on subsequent trips. Ideally, the
site should be filled from the back to prevent potentially unsanitary conditions which could be
caused by human contact with the waste.

The City adopted an ordinance requiring each household and business to pay a $10 per month
user fee for solid waste collection and disposal. A copy of the ordinance is included in
Appendix G. According to City personnel, most of the residents pay the fee regularly.
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4.4 FUEL STORAGE CAPACITY AND USAGE

A complete breakdown of fuel storage and usage capacities and practices in Alakanuk and a
summary of current aboveground fuel storage regulations is presented in our Operation and
Maintenance Practices Summary Report which is included in Appendix F. In summary, there
are approximately 391,000 gallons of available fuel storage volume in Alakanuk. Approximately

" 335,000 gallons of fuel are used annually. Assuming 90% of the total required fuel is used

during the winter months (October through May), 301,000 gallons of storage.volume is required
over the winter. Therefore, there are approximately 90,000 gallons of available fuel storage
volume, primarily at the AVEC facility.

The Native Store supplies most of the fuel to residents for home heating and vehicle operation.
The store generally runs out of heating fuel each year during the spring, and occasionally runs
out of gasoline. Residents of neighboring villages sometimes buy their fuel in Alakanuk because
it is cheaper. Both the school and the City have their own fuel storage tanks. The City office
usually runs out of fuel each year in the spring. The school also supplies fuel to the Safewater
facility. The value of the amount of fuel used by the Safewater facility is deducted from the |
monthly invoice for water used by the school. Based on the amount of fuel used by the school
and Safewater facility annually, and on the volume of the school storage tank, we estimate that
there are approximately 13,000 gallons of additional storage volume available at the school
facility.

4.5 POWER, TELEPHONE, AND CABLE TELEVISION

Most of the residents of Alakanuk are provided power from AVEC’s generating facility which
is located near the center of town, on the south side of Anderson Road. The distribution system
is aerial, and serves residents on both the north and south side of Alakanuk Pass. Most of the
residents heat their homes with either fuel oil, wood, or a combination of both. Heating fuel
is currently sold at the Native Store for approximately $1.90 per gallon.

Telephone service is provided to the community by United Utilities, Inc. The distribution
system is aerial, and the lines are located on the same poles as AVEC’s power lines.

Cable television service via satellite is available to residents. The City took over operation of
the cable television system in November of 1992.
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5.0 FINANCIAL SUMMARY
5.1 CITY OF ALAKANUK FINANCIAL SUMMARY

Our previously submitted Financial Assessment Report, which is included in Appendix H,
presents a summary of our evaluation of the financial data provided by the City for fiscal years
1989, 1990, and 1991. Our evaluation included a summary of the City’s financial recording and
reporting practices in regard to total City operations, and specifically for the existing sanitation
facilities. Based on our review, it appears that during this period, the City kept adequate
financial records and complied with regulations regarding financial reporting requirements and |
appropriation of government funds. In addition, attempts are being made by City personnel to
improve daily accounting practices, and to more accurately track revenues and expenditures for
the Safewater facility and for general City operations. The annual financial statements and
accounting procedures are acceptable from an accounting perspective, according to a 1989 audit
performed by the accounting firm of Mikunda, Cottrell, and Co. As indicated by the financial

~ statements for 1989, 1990, and 1991, the City has operated their sanitation facilities at a profit;

however, total City government expenditures exceeded revenues in all three years. Improved
sanitation facilities will require more detailed tracking of revenues and expenditures, and will
require the City to collect user fees regularly.

5.2 UTILITY CONSUMER COST SUMMARY

A complete breakdown of costs for the utilities currently available in Alakanuk is presented in
our Utility User Assessment and Household Survey Summary Report which is included in
Appendix E. In summary, the typical resident who subscribes to all available utilities including
power, telephone, cable television, water delivery, home heating fuel, and mandatory solid waste
disposal pays an average of $351 per month. The average mbnthly fee for telephone service
($150) as provided by United Utilities, Inc. most likely includes businesses and is therefore
somewhat high. Considering this, the average estimated utility cost provided by residents during
the VSW household survey ($269 per month) compares favorably with our estimated amount.
Based on conversations with local residents prior to the preparation of the Utility User
Assessment Report, the average resident pays approximately $68 per month to have water
delivered from the water treatment plant. After submittal of the report, several residents
indicated that this number was probably high. Based on subsequent conversations with residents,
we estimate that the average resident probably pays approximately $20 to $30 per month to have
water delivered.
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The total values presented above and in our Utility User Assessment Report are only applicable
to residents who subscribe to all of the available utilities. In reality, most of the residents
subscribe to only a few of the utilities; therefore, the average monthly cost would be
significantly less for those residents.

5.3 FUNDING SOURCES

There are several different funding sources from which the City of Alakanuk may be eligible for
assistance for construction of water and sewer capital improvements. The following subsections
present a description of each potential source.

5.3.1 Village Safe Water

The goal of the VSW program is to provide rural Alaskan communities with safe and sanitary
water, sewer, and solid waste systems in order to improve the quality of life. The VSW
program is operated through ADEC, and funding for particular projects is granted through
legislative appropriation. Grants of up to 100% of sanitation project capital costs are available.
Approximately 24 million dollars are available for appropriation during fiscal year 1993.

Applications for VSW grants are submitted in September of each year. Each application must
include a cover letter and a resolution adopted by the City council stating that the requested
improvement is the first priority of the City. Different sections of the application are given
point values, and the applications are scored by VSW during their evaluation, Once the
applications are scored, they are sent by VSW to the state legislature for consideration. After
funding allocations are approved by the legislature, the funds are usually released near the
beginning of the following fiscal year. '

Once funding is approved and released by the legislature, the projects and funds are administered
by the VSW program. The City which receives the funds must prove that they are able to
financially and managerially operate and maintain the facilities. To meet these requirements,
the City must employ qualified personnel to operate and maintain the facilities. Preferably,
personnel should be trained and certified through ADEC. Appropriate training and certification
also increases a community’s chances of obtaining capital improvement funds. The City must
also maintain an 80% collection rate of user fees. Adequate funds to cover the operation and
maintenance of the facilities must be generated by the user fees collected from the residents.
VSW funds are allocated only for the initial capital costs related to the construction of improved
facilities and not for day-to-day operation and maintenance,
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5.3.2 Alaska Department of Environmental Conservation
5.3.2.1 Revolving Fund Program

The ADEC Revolving Fund Program subsidizes wastewater projects only. The program
provides loans with a 20-year payback period. Interest rates are based on 75% of the current
municipal bond rate. Approximately 4 to 6 million dollars are available annually. In order to
qualify for these loans, the community must be incorporated as at least a second class city and
be able to demonstrate the financial capability to pay back the loan.

ADEC sends out an annual questionnaire to various communities explaining the Revolving Fund
Program. Interested communities apply by submitting a completed questionnaire and
coordinating with ADEC. Applicants are ranked on a criteria system which was developed by
ADEC.

5.3.2.2 Municipal Grants Program

The Municipal Grants Program provides funding for water and wastewater projects. Grants for
up to 50 % of sanitation project capital costs are available. Approximately 12 million dollars are
available annually. To be eligible, the community must be incorporated as at least a second
class city. Tie community must also provide 50% matching of non-federal grant funds. |

To quality for the Municipal Grant Program, the applicant must complete a survey sent out by
ADEC. The ADEC staff ranks the projects and submits recommendations to the governor and
legislature. If the survey is selected, than a formal grant application is completed and evaluated
prior to the distribution of funds.

5.3.3 Department of Community and Regional Affairs

5.3.3.1 Rural Development Assistance Program

The Rural Development Assistance Program provides funds for water and wastewater projects.
Grants of up to $100,000 are available. Approximately 1 to 7 million dollars are available

annuaily, subject to legislative funding each year. To be eligible for the grants, the community
must have a population of less than 2,500 and be a recognized public body.
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To obtain a grant through the Rural Development Assistance Program, the comfnunity must
complete an application. The Department of Community and Regional Affairs (DCRA) reviews
the application and provides suggestions for improving the submittal. The application is then
revised and resubmitted by the community. Applications are due by December of each year and
are reviewed by the state DCRA staff and scored by the grant review committee.

5.3.3.2 Community Development Block Grant Program

The Community Development Block Grant Program provides funds for water, wastewater, and
solid waste projects. Grants of up to $200,000 for sanitation capital project costs are available.
Approximately 2 million dollars are available annually. The community must be at least
incorporated as a second class city, and meet federal low-to-moderate income levels.

To obtain funds through the Community Development Block Grant Program, an application must
be completed and returned to DCRA. Applications are due by January of each year, and are
reviewed by the state DCRA staff.

5.3.4 U.S. Envirommental Protection Agency

In general, the U.S. Environmental Protection Agency (EPA) funds these types of projects
through the Indian Set Aside provisions of Section 518 of the Clean Water Act of 1987.
However, all of the funds authorized under this act have previously been allocated. The projects
funded under this Act are limited to wastewater improvements. Improvements to water or solid
waste systems cannot currently be funded through the EPA.

5.3.5 U.S. Public Health Service, Environmental Health and Engineering Branch
5.3.5.1 Regular Funding

The Public Health Service (PHS), Regular Funding provides funds for water, wastewater, and
solid waste projects. There are no specific funding limits for sanitation projects. Approximately
6 to 8 million dollars are available annually. The community must be an Alaskan Native
Community or American Indian Tribe.

Projects are selected by the PHS based on an annual priority list developed by the PHS using
information provided by regional nonprofit Native Health Corporations. In order to receive
funding, the community should contact PHS to discuss potential projects.
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5.3.5.2 Federal Housing Support Funds ~

The PHS Federal Housing Support Funds provide subsidies for water and wastewater projects
associated with residential housing developments. To qualify for this type of funding, the
community must be an Alaskan Native Community or American Indian Tribe. Monies are to
be used for non-HUD housing projects.

Sanitation projects are selected by PHS based on need and housing priorities. Projects are
compieted in conjunction with federal, state, and local housing projects.

5.3.6 U.S. Department of the Interior, Bureau of Indian Affairs

The Bureau of Indian Affairs (BIA) does not currently provide funding for water and sewer
capital improvement projects in Alaska. If sufficient upgrades are made to an existing home in
conjunction with the water and sewer project, the homeowner may be eligible for sewer as a
"new or improved home" under Indian Health Service criteria. Applications for funding under

this category must be made to BIA on an individual basis by the homeowner.

5.3.7 Rural Development Administration

5.3.7.1 Loans and Grants for Domestic Water and Wastewater Disposal Systems

The Rural Development Administration (RDA) Loans and Grants for Domestic Water and

~ Wastewater Disposal Systems provides funds, either through a loan or grant, for water and

wastewater projects. Grants are approved for up to 75% of eligible facility development costs.
Loans are repayable over a period of up to 40 years. Interest percentage rates adjust quarterly
depending upon the current market rate, and vary with income levels in the community. The
current available interest rates (as of March 10, 1993) are as follows.

. Poverty Level 5%

. Intermediate Level 5-5/8%
. Market Level . 6-172%

The RDA funds are available for communities with a population of less than 10,000. Funding
is customized for each community based on median household income; however, the RDA is
considered the lender of last resort.
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Communities should complete a pre-application and submit it to the Farmers Home
Administration (FmHA) office in Palmer, Alaska. If approved, a formal application should be
completed. Projects are ranked by the state FmHA office. Applications may be submitted at
any time.

5.3.7.2 Emergency Community Water Assistance Grants

The Emergency Community Water Assistance Grants program provides funds for domestic water
projects only. Grants may be available for up to 100% of project costs with a limit of $75,000
to $500,000, depending on the purpose. Approximately 10 million dollars are available
nationally. The population of the community must be less than 5,000. The project must correct
a sudden problem in quantity or quality of water to be eligible for funds.

Applicants should apply at the FmHA office in Paimer, Alaska. Applicants are ranked and
funds requested from the National Office. Grants distributed through this program are
designated primarily for emergencies, and are not generally appropriated for capital improvement
projects.

5.3.8 Department of Housing and Urban Development
5.3.8.1 Indian Housing Program, Indian Housing Development Funds

The Indian Housing Development Funds program provides financial assistance for water and
wastewater projects associated with housing developments. Grants may be available for up to
100% of total project capital costs. Approximately 200 to 300 housing units are constructed
each year. The community must-be an Alaskan Native Community or American Indian Tribe.
Projects must serve housing sponsored by Regional Indian Housing Authorities in Alaska.

Applicants should apply to the appropriate Regional Indian Housing Authority. Projects are
ranked on the basis of housing need by Notice of Funding Availability (NOFA) as published in
the Federal Register. If the community receives housing funds, the project scope and funding
need for utilities is established by cooperation with PHS.

5.3.8.2 Indian Community Development Block Grants

The Indian Community Development Block Grants (CDBG) provides funds for water and
wastewater projects. Grants of up to $500,000 are available. There are approximately 8 million
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dollars available in Alaska annually. To be eligible for this grant, the community must be an
Alaskan Native Community or American Indian Tribe.

Potential water and wastewater projects are reviewed by PHS or EPA depending upon the
number of people served by the sanitary system. Qualifying entries are notified that the funds
are available. To obtain a grant, an application must be submitted to the Department of Housing
and Urban Development (HUD) Anchorage office. The projects are ranked by HUD CDBG
staff.

5.3.8.3  Public and Indian Housing Programs, Public and Indian Housing Modermization
Funding

The Public and Indian Housing Modernization Funding is available for water and wastewater
projects associated with existing housing developments. Funds are only available to Alaska
Regional Housing Authorities for the purpose of improving the conditions of existing housing
developments owned by the housing authority. Modernization funds can be combined with other
funding sources to address needs on a community wide basis.

To obtain these funds, the City should apply to the appropriate Alaska Regional Housing
Authority. The Housing Authority determines priority use for modernization funds.

5.3.9 Economic Development Association, Public Works and Development Facilities
Program

The Economic Development Association (EDA) provides grants for water and wastewater
projects. Grants from 50 to 90% of the project cost are available, The size of the grant can
range from $200,000 to $1 million. There are approximately 11 to 20 million dollars available
annually.

The grants are available only for a public body. The sanitation project must be for industrial
or commercial development and not for residential purposes. Matching funds or a grant are
required; however, the EDA will assist in looking for matching funds.

To obtain these funds, the City should apply at the EDA office in Anchorage anytime of the
year. - Projects are ranked by the regional EDA office.
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5.3.10 City of Alakanuk

The City of Alakanuk may provide funding for the project through negotiating with local
residents to provide labor for construction at reduced rates. For example, if the standard labor
rate for a particular job classification is $15.00 per hour, the local laborer may be paid $12.00
per hour. The $3.00 per hour difference would be collected for each hour the laborer works
throughout the project, and would be considered part of the City’s contribution to project
construction costs. If necessary, funding may be provided by the City through conventional
loans, such as those provided by FmHA.

5.3.11 Summary

The previous subsections outline potential sources of funding for improving the sanitation
facilities in Alakanuk. We suggest that the City review this information and contact each agency
from which it is believed funding may be available. Specific information on the application
process for each type of grant should be collected. It will be of benefit to the City to assign one
or two persons, possibly including a council member, to a committee to coordinate this task.
The committee will be responsible for contacting the appropriate agencies, submitting
applications, and following through the review process. Assistance in obtaining funding may
be provided by the project engineer whenever desired. It seems that with the numerous grants
which may be available, it would be .advantageous for the City to pursue these opportunities as
diligently as possible.

Table 1 presents a summary of the current potentially available funding for the City of

Alakanuk. These funds may be used for design and construction of improved sanitation facilities
during 1993. The information in the table was provided by Paul Gabbert of VSW.

6.0 DESIGN AND CONSTRUCTION CONSIDERATIONS

6.1 DESIGN CRITERIA

The following list presents design criteria which were considered during the preparation of the
Sanitation Facilities Master Plan, and which should be considered throughout the design phases
of any facility improvements.
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TABLE 1

POTENTIAL SANITATION FACILITIES FUNDING

Source

Potential
Funds

Notes

State of Alaska -
Village Safe Water
FY 92

FY 93

FY 94

$200,000

$500,000

$500,000

Funds remaining from last
year's construction

Includes Master Plan and
Design, remaining funds to
be vsed for construction

These funds were
prioritized for Alakanuk,
and may be available

| August 1, pending the

Governor’s signature

Environmental Protection
Agency

$1,000,000

These funds will be
available pending approval
of the PHS project
summary which will be
based on the Master Plan

HUD (off-site)

$300,000

These funds will be
available pending approval
of the PHS project
summary which will be
based on the Master Plan

HUD (on-site)

Unknown

On-site costs are included
in construction costs for
each home. It is not clear
at this time which items
will be provided or what
level of funding may be
available
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. Design Period 20 Years

*  Design Population 635

. Mean Annual Temperature 29°F

. Mean Annual Precipitation 18.3 in. including 57.6 in. of snow
. Freezing Index : 3,600°F-days

*  Design Freezing Index (1 year in 10) 4,800°F-days

. Seasonal Frost Depth Not greater than 7 feet

6.2 DISTRIBUTION SYSTEMS
6.2.1 Above-ground

Above-ground pipes are ekposed to the elements, and the potential for damage to the piping
system caused by human contact is higher than for buried systems. Although initial capital costs
are generally less for some types of above-ground systems, operation and maintenance costs over
the design life of the system may be higher than those of a conventional buried system. The
amount of freeze protection required for above-ground systems would also be higher than that
required for buried systems. Because of the annual spring flooding in Alakanuk, the potential
for damage to the pipe during flooding may be significant, and may require extensive
maintenance. This problem may be partially avoided by anchoring the piping to the existing
ground at periodic intervals. Above-ground piping systems can be supported in a number of
ways including the following.

. Placing the pipe on piles, such as the current sewage force main, is one method.
Pile systems provide easy access for maintenance, but are highly visible and must
be located out of traffic areas or the pipe must be buried under the road at crossings.
In addition, pile systems are generally very expensive to construct.

. Placing the pipe directly on the existing ground is generally a very cost effective
method of construction since excavation is not required. These systems provide easy
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access for maintenance, but may restrict surface drainage. During flooding the pipes
may become damaged or float. The potential for vandalism or damage caused by
accidental human contact is also increased. It may be possible to place the pipe
within the road prism and place native soils over the pipe to create a berm. This
will provide some thermal protection, reduce the possibility of vandalism, and
decrease the visual impact.

Placing the pipe on earthen berms has advantages and drawbacks similar to those
encountered when placing the pipe directly on the existing ground. A relatively thin
layer of non-frost susceptible fill material is placed between the pipe and the existing
ground to provide stability and a minimum amount of freeze protection. Since non-
frost susceptible materials are not available near Alakanuk, this method would be
very expensive to construct.

Placing the pipe on timber sills provides the same advantages as placing the piles
directly on the ground, but provides space below the pipe to allow drainage.

6.2.2 Below-ground

As presented in Section 3.0, the soils in the Alakanuk area are generally silts or silty sands.
These types of soils are very susceptible to frost heave. The depth of the annual surface frost

in the area is approximately six to seven feet below the existing ground level. Snow cover

usually provides some additional thermal protection. However, in areas that are usually plowed
or wind blown during the winter, the depth of freeze may be one or two feet deeper than in

areas which are not free of snow. Specific construction considerations in these types of soils

include the following.

Non-insulated pipe should be buried at a minimum depth of eight feet unless
permafrost is encountered. All pipe buried within permafrost should be insulated.

Insulated (arctic) pipe should be buried at a minimum depth of five feet.

These types of soils may not be suitable for use as pipe bedding material. Bedding
material may have to be imported at a considerable cost.

Pipes buried within the active layer (arctic pipe) will be susceptible to seasonal frost
heaving.
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Because the City is located on the thaw bulb of the Yukon River, permafrost is sporadic.
However, the water table in the area is very high, generally less than three to four feet below
the existing ground level. Specific construction considerations under these conditions inciude
the following. '

. In areas where permafrost exists, the frozen soils should be protected from thawing,
preferably by placing arctic pipe or board insulation.

. All areas where the trench is excavated to a depth below the groundwater table will
have to be dewatered during construction. Silts and silty sands usually hold a large
amount of water and turn to muck when saturated. Since the groundwater table is
very shallow in the Alakanuk area, this is expected to be a significant construction
expense.

. Contact with groundwater and potentially corrosive soils should be considered when
selecting pipe materials. For example, ductile iron pipe is less susceptible to frost
heave, but more susceptible to corrosion than High Density Polyethylene (HDPE)
or plastic pipe.

In general, below-ground pipe systems have a higher initial construction cost than above-ground
systems, but operation and maintenance costs are lower over the life of the system. Because of
the soil and groundwater conditions present in the area, and because of the associated
construction costs, below-ground piping likely will not be a viable option for Alakanuk.

6.2.3 Utilidors

Utilidor systems consist of several pipes contained in an above-ground or below-ground
enclosure. Water distribution and sewage collection pipes can be placed in the same enclosure.
Utilidors generally have similar advantages and disadvantages to the other above-ground and
below-ground systems. Placing several pipes in a single utilidor may also provide better thermal
properties than single pipe above-ground or below-ground systems. Above-ground utilidor
systems also provide less visual impact than other above-ground systems, and the utilidor itself
protects the pipe from potential vandalism or other damage caused by human contact. Below-
ground utilidor systems can be placed such that the top of the utilidor is flush with the ground.
The cost to construct the utilidor is generally very high. Placing piping on the existing ground
is preferable to constructing costly utilidor whenever practical.
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6.2.4 System Comparison

Table 2 presents a comparison of above-ground, below-ground, and utilidor piped systems. The
different types of systems were evaluated based on construction requirements, potential for
damage due to human contact and flooding, maintenance access, and estimated costs.

TABLE 2
COMPARISON OF ABOVE-GROUND, BELOW-GROUND,
AND UTILIDOR PIPED SYSTEMS

Above- Below-

Evaluation Criteria ground ground Utilidor
Susceptible to Frost Heave Low High _ Low
Susceptible to Vandalism or Damage High Low Moderate
from Human Contact -

Susceptible to Flooding Damage ‘ High Low High
Susceptible to Corrosion Moderate High Low
May Settle due to Thawing of Low Moderate Low
Permafrost _

Visual Impact High Low Moderate
Ease of Construction Fair Difficull Moderate
Excavation Requirement Low High Low
Imported Borrow Materials Required Low High Low
Maintenance Access Good Poor Good
Initial Capital Costs | Low High Moderate
Operation & Maintenance Costs Moderate Low Moderate

6.3 REGULATORY REQUIREMENTS

6.3.1 Sewer Systems

Sewage collection, treatment, and disposal systems must be constructed and operated in
compliance with the most current version of the State of Alaska Wastewater Disposal
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Regulations (18 AAC 72). During design of a system, the applicable regulations should be

teviewed by the engineer. Procedures for plan approval are outlined in the ADEC publication

Domestic Wastewater System Plan Review, Guidelines and Procedures. The document outlines
in detail the procedures and submittals required for construction of sewer systems in accordance
with State regulations.

The ADEC regulations also define the facility owner’s role regarding maintenance of the sewer
system. Once the system has been constructed and approved by ADEC, it will be up to the City
to ensure compliance with regulatory requirements regarding monitoring, sampling, and record
keeping for the sewage collection and treatment system.

EPA regulations require that domestic wastewater receive secondary treatment prior to being
discharged to the environment. Secondary treatment usually consists of a biological process
which removes organic matter from the sewage. In some cases, this requirement may be
waived, and sewage may be discharged after only primary treatment. Primary treatment consists
of removing the solid particles from the sewage, generally by allowing the solids to settle out
of the fluid over a period of time. Usually, a waiver of the requirement for secondary treatment
is granted only to systems which discharge to marine receiving waters such as the Bering Sea,
and it is unlikely that a waiver would be granted for Alakanuk.

6.3.2 Water Systems

The Safe Drinking Water Act (SDWA) of 1984 was enacted by the EPA to address the discovery
of a variety of contaminants present in many of the drinking water supplies in the United States.
The regulations set maximum permissible contaminant levels (MCLs) and established monitoring
requirements for selected contaminants in drinking water.

The Surface Water Treatment Rule (SWTR), which went into force on December 30, 1990,
requires disinfection, filtration, and monitoring for all public water systems which use surface
water as a source, Mandated technology requirements include chemical coagulation, filtration,
and disinfection to attain mandated performance requirements. Mandated performance
requirements are 99.9 percent removal and/or deactivation of Giardia Lamblia cysts and 99.99
percent removal and/or deactivation of enteric viruses. Sampling and testing is mandatory for
total coliforms, fecal coliforms, disinfection residual, temperature, and pH in accordance with
the latest edition of Standard Methods for the Examination of Water and Wastewater.
Additionally, the operator must be qualified and certified in accordance with the requirements
of ADEC.
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Provisions have been made to allow exemptions from all requiremients of the rule with the
exception of the mandatory disinfection residual requirement at the point of entry to the
distribution system. Waterborne ‘disease outbreaks must be reported to the designated agency
within 48 hours. The compliance deadline for the SWTR has been established as June 29, 1993.

Turbidity requirements for filtered systems vary depending upon the type of filtration system
employed. Conventional coagulation-flocculation-sedimentation-filtration systems similar to the
existing system in Alakanuk must achieve a filtered water turbidity level of less than or equal
to 0.5 nephelometry turbidity units (NTU) in 95 percent of the measurements taken each month.

Disinfection residual must be "detectable" in 95 percent of the monthly distribution system
samples. Sampling for heterotrophic plate count (HPC) bacteria is allowable in lieu of
measuring disinfectant residual. An HPC measurement of less than 500 colonies/m] is
considered "detectable residual” by definition. Disinfectant residual is defined as total chlorine,
combined chlorine, or chlorine dioxide. The chlorine disinfection system must 1) contain
redundant components to provide for continuous disinfection including an alternate power supply
with automatic startup and/or connection, and an automatic alarm; or 2) an automatic shutoff
of delivery of water to the distribution system whenever the disinfectant residual is less than 0.2
mg/1. '

Water treatment systems must be constructed and operated in accordance with the State of
Alaska Drinking Water Regulations (18 AAC 80). The Drinking Water Regulations are
generally in accordance with the federal SDWA with respect to water treatment systems. A
public drinking water system such as the one which currently exists in Alakanuk is classified as
a Class "A" system. As with sewage treatment and disposal, the engineer is responsible for
reviewing the regulations and providing a design which is in accordance with applicable
regulations.

The Drinking Water Regulations also outline the water treatment and distribution system owner’s
role in monitoring the system. Specific requirements for sampling and monitoring the quality
of the treated water, including reporting requirements, are included in the regulations. Properly
trained operators and well-defined sampling schedules are the key to maintaining conipiiance
with these regulations. '
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6.3.3 Solid Waste Disposal

The EPA is responsible for developing and enforcing the regulations pertaining to solid waste -
management under the Resource Conservation and Recovery Act (RCRA). The Alaska State
Legislature has authorized and directed ADEC to request from the EPA the authority, under
federal law, to manage solid waste in Alaska. Before EPA will grant ADEC this authority,
ADEC must develop its own management program in compliance with 40 CFR Part 256,
Guidelines for Development and Implementation of State Solid Waste Management Plans.
ADEC is currently revising their existing regulations (18 AAC 60) to reflect federal regulations
which were revised in October of 1991, The regulations are tentatively scheduled for submittal
to EPA for review and approval in April of 1993,

EPA regulation 40 CFR Part 258 establishes minimum design and performance criteria for
municipal solid waste landfills. The regulation applies to all facilities that are accepting wastes
as of October 9, 1993. The regulations establish specific methods and implementation deadlines
for the construction, operation, moniforing, and closure of municipal landfills. Facilities such
as the one in Alakanuk which receive less than 20 tons of waste per day may be eligible for
exception to some of these requirements. During the design of expanded or upgraded facilities,
applicable regulations should be considered by the engineer, including obtaining waivers of the
provisions of 40 CFR Part 258. Maintenance and monitoring requirements should be included
in the solid waste management plan for the landfill.

7.0 WASTEWATER COLLECTION, TREATMENT, AND DISPOSAL

7.1 GENERAL

The following subsections present brief descriptions of several options which may be considered
viable for wastewater collection, treatment, and disposal in Alakanuk. As outlined previously,
the current system consists of self-haul honeybucket disposal in individual bunkers, except for
community buildings such as the school and washeteria which are served by a piped collection
system and lagoon. We understand that the community wishes to upgrade their existing facilities
to provide a higher level of service, preferably a piped system. We also understand that the
community is committed to operating and maintaining the system throughout its design life.
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7.2 COLLECTION OPTIONS
7.2.1 Composting Toilets

Composting toilets are individual treatment systems which use bacteria to destroy organic
material. These types of toilets do not require water, but do require a significant amount of
maintenance by the individual homeowner. The system may fail if it receives a large amount
of waste in a short period of time. However, recent improvements in design have increased the
efficiency and reliability of biological decomposition. Former field testing in individual homes
has not been accomplished to date, and validated results are not available to determine the
applicability of composting toilets to remote Alaskan communities. Potential concerns include
community acceptance and the high energy costs required to maintain these types of systems.

Because tested results of composting toilet systems which have been used in remote Alaskan
communities in the past are not available, and because the residents of Alakanuk would prefer
to have a system which provides both water and sewer to their homes, preferably from a piped
system, composting toilets are not considered an acceptable option. Therefore, composting
toilets will not be considered further in this report.

7.2.2 Truck Haul with Individual or Cluster Holding Tanks

This option includes installing below-ground or above-ground holding tanks for sewage at
individual homes. A pump truck will be required to periodically empty the tanks for disposal
at a treatment facility, Tanks are sized based on the estimated volume of sewage expected to
be generated by each household daily. The relatively shallow groundwater table in the Alakanuk
area should be a consideration during buried tank design due to the potential for buoyancy or
floating of the tanks when empty. Manufacturer’s data for plastic storage tanks is included in
Appendix I.

Each home served by the system will be plumbed with conventional fixtures, and a service line
will connect the house to the holding tank. Alternatively, a tank could be placed such that it
would. serve several homes at one time. However, agreements between property owners would
be necessary, because service lines serving one home may cross over the property of another
homeowner. Generally, individual homeowners are responsible for maintaining their own
service lines, If the cluster system is selected, operation and maintenance costs would be
difficuilt to divide between the individual homeowners. Fees for pumping the tanks would also
be difficult to divide between the homes, because the amount of sewage generated would vary,
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possibly leading to disputés over who is responsible for paying the fee. - If more than one home
were plumbed to one sewage tank, it would be difficult to judge at what point the tank would
become full, which could possibly lead to a sewage overflow. By placing both water and
sewage tanks of similar size at each home, sewage overflow could be prevented. When the
water tank is empty, the sewage tank should be full, and it would be required that the sewage
tank be pumped before the water tank is refilled. Therefore, we recommend that individual
holding tanks be installed for each home, rather than for several homes. Costs related to this
service can be distributed to the homeowners through user fees, which can be imposed each time
the homeowner’s tank is pumped. .

7.2.3 Septic Systems

Septic systems are considered a viable option when good soil conditions. exist. In order to work

" propetly, a drainfield is required as part of the septic system. Because of the relatively shallow

groundwater table and the low permeability of the soils in Alakanuk, septic systems are not
considered a feasible option, and will not be considered further in this report.

7.2.4 Piped Collection Systems
Several different types of piped sewage collection systems are described in the following
paragraphs. In general, piped systems do not work well under low water use conditions.

Therefore, if any type of piped system is installed, it is recommended that a piped water delivery
system be installed at the same time.

Gravity Systems

Conventional piped gravity sewage collection systems are used throughout Alaska in areas with
and without permafrost. In summary, the sewage flows downhill by gravity, from the individual
homes to primary collection pipes, and eventually to the treatment facility. Gravity systems can
be constructed with either above-ground or below-ground piping. These types of systems tend
not to work too well in areas with relatively little topographic relief such as Alakanuk.
Moreover, since the Alakanuk area is very flat, it would be necessary to install pump stations
at locations where the piped system becomes too deep for practical construction. A piped system
should be designed and the location of the treatment facility selected so as to minimize the
number of pump stations required. Pump stations usually require a relatively high amount of
operation and maintenance attention.
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If the number of pump stations is minimized, the advantages of gravity piped collection systems
include generally lower operation and maintenance costs than those for other types of piped
systems. Initial capital costs are somewhat higher than those for above-ground piped systems,
and are comparable to those for other types of below-ground systems. However, because gravity
systems are usually placed below-ground, the soil and groundwater conditions present in
Alakanuk may considerably increase the construction costs due to the extensive dewatering which
may be necessary and the requirement for imported fill material.

Force Mains

Piped force main systems consist of pressurized lines which collect sewage for transportation to
the treatment facility. Sewage -may be collected from several individual homes by gravity,
transferred to a pump station or tank, and then pumped through the force main to the treatment
facility. Alternatively, sewage may be transferred directly from each home to the force main;
however, the sewage must be injected into the system at each location because the force main
is under pressure. This would require the installation of a sump and grinder pump at each home
to collect sewage and inject it into the force main line. Although the grinder pumps may require
more maintenance than conventional pumps, large objects which may clog the lines are less
likely to enter the collection system. Because the force main piping remains full at all times and
the sewage it contains is warm, the potential for freezing of the lines may be less than that of
a conventional gravity system depending on the cycle time, quantity of flow, and other factors.

Force main systems can be constructed with either above-ground or below-ground piping. These
systems work well in any area regardless of topographic relief, and local areas of frost heaving
do not affect the operation of the system. Operation and maintenance costs are generally higher
than for conventional gravity systems because of the requirement for numerous pump stations.
Construction costs for these types of systems are generally lower than those of other types of
piped systems. Force mains may be best used in conjunction with a gravity coliection system.

Vacuum Sewer System

A vacuum sewer system is somewhat similar to that of the force main in that the transportation
of sev(rage to the treatment facility is done by mechanical means. Thq sewage from each
individual home travels by gravity to a sump located in the home near the main line. When the
sewage in the sump rises to a predetermined level, a vacuum valve opens and the sewage is
transported by vacuum through the piping to a central collection point or directly to the treatment
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facility. A schematic of a typical vacuum treatment system is shown on Figure 10.
Manufacturer’s data on a typical system and vacuum plumbing fixtures is included in
Appendix 1.

Currently existing systems in Noorvik and Emmonak use vacuum toilets which transport the
toilet waste directly to the treatment facility rather than through a gravity line to a sump outside
the home. Other graywater wastes generated by tubs, showers, and sinks are collected in a
sump as described above. The vacuum toilets are reported to be very noisy.

Vacuum systems are geherally comparable in cost to conventional gravity or force main type
systems. These types of system are a fairly new technology, and operation and maintenance
costs are reported to be high, although recent improvements to vacuum technology are reported
to have reduced these costs.

7.3 TREATMENT AND DISPOSAL OPTIONS

According to EPA regulations, all sewage treatment facilities must provide secondary treatment
for domestic sewage in accordance with the Clean Water Act. Domestic wastewater is defined
as "waterbomne human wastes or graywater derived from dwellings, commercial buildings,
institutions, or similar structures...". Wastes generated by the cannery in Alakanuk would not
be considered domestic waste and would most likely have to be treated more diligently than
ordinary domestic sewage.

ADEC allows the discharge of primary treated domestic wastewater in some cases. Generally,
waivers of the secondary treatment requirement are granted to facilities which discharge to a
marine environment. Because of the unique situation usually encountered in rural Alaskan
communities, it may not be practical from an economic and an operation and maintenance
standpoint to provide secondary treatment. Therefore, ADEC evaluates each community on a
ca§e~by-case basis. However, per conversations with ADEC personnel, it is unlikely that the
City of Alakanuk would be able to obtain a waiver of the secondary treatment option. The
following subsections present options for sewage treatment which will meet the requirements of
ADEC.
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7.3.1 Sewage Lagoons

Diked Lagoon

As outlined in Section 5.0, the existing sewage lagoon near the school treats sewage from the
facilities which are served by a piped collection system. Although provisions were made during -
the design of the lagoon to allow for an additional cell of the same approximate size as the
existing cell, the lagoon was not designed to handle the volume of sewage which would be
generated by the entire City if a piped system was installed. ‘

Since the existing lagoon is located near the school and populated areas of town, odors from the
lagoon and from the treated effluent may become bothersome to Alakanuk residents, especially'
if the facility is expanded to accommodate sewage from the entire community. In addition, the
location of the lagoon increases the potential for human contact with raw sewage, especially for
curious children, Therefore, expansion of the existing lagoon for use by the entire town is not
recommended. It may be possible, as the project progresses, to continue to use the existing
lagoon to dispose of a limited amount of haul system waste until a larger treatment facility is
constructed. |

Because it is not deemed viable to expand the existing school lagoon, the only option is to
construct a new lagoon. This option was discussed with residents during the second public
meeting. The residents recommended a site east of the airstrip near the landfill, although some
concern was expressed regarding pbtential impacts to small creeks in the area. Since a road
already exists to the landfill, road construction to the lagoon site would not be required, which
would result in substantial cost savings.

Because of the annual spring flooding, the potential for erosion of lagoon dikes, and the poor
quality of fill materials available in the area, fill to construct the lagoon dikes would most likely
have to be imported from St. Marys at substantial cost. The lagoon dikes should be designed
at an elevation that would be above the level of annual flooding.

Based on a design population of 635, and assuming that 80 gallons/day/person of sewage will
be generated by residents once a complete piped water system is installed, we estimate that
approximately 50,800 gallons of sewage will be generated daily by the residents of Alakanuk.
Since the facility will be frozen during the winter, a new lagoon must be capable of retaining
the entire amouynt of sewage generated from October through May. Based on this volume, we
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estimate that an approximately four to five acre lagoon (10 foot depth including freeboard) will
be required for the design population.

Tundra Ponds

Another option for a new lagoon includes modification of an existing tundra pond. This option
includes mod:ifying a natural depression to create a lagoon which will retain the required amount
of sewage. Construction of this type of lagoon would cost significantly less than a diked lagoon,
because fill material would not have to be imported. Construction of this type of lagoon would
require consideration of the potential for annual flooding. Since a tundra pond operates in the
same manner as a diked lagoon, the size of the pond will be similar. Treated effluent from the
lagoon may be discharged to the surrounding lands during the summer months, The ideal
location for a tundra pond would be south of the proposed location of the vacuum plant near the
AVEC facility. This location will minimize the length of the outfall to the fagoon. Selection
of this location will also protect the community from contact with sewage during spring flooding,
because the lagoon will be located downstream of the City.

In some cases, a minimum amount of pretreafment is provided before the sewage is deposited
in the lagoon. The pretreatment may' include primary settling to remove the large solids or some
form of biological treatment such as aeration. Any type of pretreatment facility will require
increased operator attention, and may also require sludge disposal. Because of this additional
O&M expense, any pretreatment of the sewage is not recommended.

Although the soil conditions in the Alakanuk area are poor, some of the materials which are
removed during the excavation of the pond may be used to construct low dikes around the pond.
The use of geotextile fabrics may allow higher dikes to be constructed. The dikes will provide
some protection from flooding. '

If this type of system is allowed by the regulatory agencies, it should be selected as the preferred
alternative. If no imported fill materials are required, construction costs wili be comparable to
other types of treatment systems. More importantly, a tundra pond has the least operation and
maintenance requirements of any of the alternatives which are considered feasible. The ADEC
publication Guidance for Designation of Tundra Ponds for Use as Domestic Wastewater

Treatment Systems (ADEC Guideline No, WW-002) will assist the engineer in the design and

permitting of this type of facility.
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| [ 7.3.2 Community Septic System

Community septic systems are another method of providing treatment for domestic sewage. The
soils and groundwater conditions in the Alakanuk area present the same problems to a

™ community septic system as to individual household septic systems. An alternative would
o include constructing a drainfield and a partially aboveground septic tank which would be sized
to adequately treat the required amount of sewage. Due to the generally poor soil conditions,
and since gravel borrow materials are unavailable in the Alakanuk area, this would be an
expensive treatment method. Therefore, a community septic system is not considered a viable
-option for sewage treatment in Alakanuk.

B 7.3.3 Physio-Chemical Package Treatment Plant and Freshwater QOutfall

Physio-chemical package sewage treatment plants are reliable, factory-built systems which
provide secondary wastewater treatment and produce a high quality effluent. These types of
systems are skid mounted and are easily installed. A typical system such as the one shown on
Figure 11 treats wastewater by providing chemical coagulation, settling, absorption of soluble
organics, filtration, and disinfection. Because the physio-chemical treatment process is similar
S to that of the existing water treatment plant in Alakanuk, operation and maintenance
g requirements would also be similar. Because of the complexity of the system, operation and

- maintenance costs are generally higher than for other types of sewage treatment systems, and
the reliability of the system depends on effective operation and maintenance practices. Sewage
sludge generated by the system may require additional treatment and dewatering prior to periodic
disposal. Siudge would be removed from the clarifier, dewatered, and transported to a
designated site for disposal. Initial capital costs for this type of system include the package
plant, a building, and an equalization basin which is necessary to provide a constant flow into
the system. Manufacturer’s data on a typical package plant is included in Appendix I.

The quality of the effluent from these types of plants is such that it can be used for toilet
flushing or other non-potable water applications. Because of the quality of the effluent, it can
be discharged to a freshwater body such as Alakanuk Pass or the Yukon River without impacting
downstream water users.
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7.3.4 Activated Sludge or Extended Aeration System

This type of system consists of an aerated tank in which biological treatment of the sewage
occurs. Blowers inject air into the tank to enhance the biological activity. The aeration tank
is sized to provide adequate retention time to treat the sewage to an acceptable level. The
sewage then passes into a clarifier where adequate retention time is allowed for the suspended
solids to settle out of the mixed fluid. The settling process creates a sludge at the bottom of the
clarifier. A portion of the sludge is returned to the bottom of the aeration tank to increase the
population of bacteria, and to speed up the reactions. Excess sludge waste is generated and must
be periodically removed and disposed of using a process similar to that described for the physio-
chemical package sewage treatment plant. Treated effluent from the clarifier can be discharged
to Alakanuk Pass through a freshwater outfali.

Based on conversations with ADEC personnel, this option will provide an acceptable level of
treatment for freshwater discharge. Operation and maintenance requirements will be higher than
those for a lagoon treatment system, but will also be considerably lower-than those for a physio-
chemical package sewage treatment plant.

8.0 WATER SUPPLY, TREATMENT, STORAGE, AND DISTRIBUTION
8.1 GENERAL

The following subsections present brief descriptions of several options which may be considered
viable for supply, treatment, storage, and distribution of water in Alakanuk. As outlined
previously, the current system consists of water delivery by City personnel or self-haul by
residents. Community buildings such as the school and washeteria are served by a piped
distribution system. We understand that the community wishes to upgrade their existing
facilities to provide a higher level of service, preferably .a piped system. It is important to
understand that different types of distribution systems require varying amounts of water and
produce varying amounts of sewage. For example, a system where water is stored in individual
home tanks will use much less water and therefore produce less sewage than a system which
pipes water to each home. We also understand that the community is committed to operating
and maintaining the system throughoﬁt its design life.
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8.2 WATER SUPPLY
8.2.1 Availability

The current water supply for Alakanuk’s existing water treatment plant is obtained from the
Alakanuk Pass of the Yukon River. During both the summer and winter months, an adequate
volume of water is available to meet the present and future needs of the City of Alakanuk’s
residents.

As indicated in Section 3.0, the groundwater in Alakanuk is relatively shallow and saline due
to the influence of the nearby Bering Sea. Therefore, groundwater is not considered a potential
source of raw water in Alakanuk. ‘

The current water intake structure may not provide a reliable source of raw water during certain
times of the year. If a piped water delivery system is to be implemented, a reliable method of
providing raw water to the treatment plant must be available at all times. As an alternative to
the current system, it may be practical to install a shallow well or infiltration gallery on the bank .
of the pass. This type of intake system would consist of one or more shallow wells to collect
raw water. '

A small structure containing pumps to deliver the water to the treatment facility would be located
over the well or infiltration gallery. The structuse should be located so that it would not be
damaged by ice during spring breakup. If easements can be obtained for the existing water intake
line, it may be most economical to locate the pumphouse and infiltration gallery near the existing
intake. If difficulties are encountered in obtaining these easements, it may be more practical to
relocate the water line in the existing Third Street right-of-way, and to place the infiltration
gallery on the bank of the river near the end of Third Street.

. 8.2.2 Quality

Although the raw water from Alakanuk Pass is highly turbid during certain times of the year,
the treated water quality in Alakanuk is generally good. Residents of the area report that they
dre pleased with the quality of the treated water, although a salty taste is reported periodically.
If this is a significant problem, the salty taste can most likely be eliminated if water is not drawn
in for treatment during the highest tides.
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Since the current water source is generally of good quality and since the volume of water
available is adequate during both the summer and winter months, alternative water sources are
not considered further in this report. Finished water samples are generally submitted in
accordance with ADEC regulations. During the last two years, coliform bacteria levels
exceeded ADEC standards only during July and August of 1992. At all other times, the finished
water quality was in compliance with Alaska Drinking Water Regulations. More information
regarding finished water quality is included in the O&M Practices Summary Report in
Appendix F. -

8.3 TREATMENT OPTIONS
8.3.1 Existing System Limitations

According to the 1989 PHS report titled Alakanuk, Alaska, Water and Wastewater System
Feasibility and Cost Study, the existing water treatment plant was designed to treat 35 gpm or
a maximum of 50,000 gallons in a 24 hour day. We estimate that at an average daily
consumption rate of 80 gallons/day/capita (Cold Climate Utilities Manual), and at a design
population of 635, residents of Alakanuk will use an average of approximately 50,800 gallons
of treated water daily ifa complete piped system is installed. Assuming that the existing system
can achieve the 50,000 gpd design flow, the treatment volume is adequate to accommodate
nearly all of the average daily flow at the design population. As construction of a piped water
distribution system progresses, the demand on the water treatment plant will be increased, and
the capability of the existing water treatment plant to meet the increased demand will need to
be evaluated.

8.3.2 Expansion of the Existing System

If necessary, expansion of the existing system will likely be the most cost effective alternative
for meeting the potentially increased demand of a piped water distribution system. The Cold
Climate Utilities Manual indicates that peak daily demand should be approximately 2.3 times the
average daily demand. Using this peaking factor, the treatment facility in Alakanuk must be
able to handle a peak demand of approximately 116,840 gallons per day for the design
population.

It appears that the existing system will meet the average daily demand but not the peak demand
for a piped system constructed to serve the entire design population. As construction of a piped
system progresses, it will be necessary to periodicaily evaluate the performance of the plant and
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its ability to meet the increased water demand. Based on these evaluations, upgrades to increase
the capacity of the water treatment plant may be required.

If the existing plant is to produce its maximum capacity of 50,000 gpd, it will be necessary to
make water 24 hours per day, which will require relatively constant monitoring of the treatment
process. If it is desired that the plant only make water approximately 12 bours per day,
upgrades to the treatment plant should be made in conjunction with the upgrade to a piped
system. The existing system may be expanded or a package system similar to the existing plant
can be added to run in parallel with the existing system.

8.4 WATER STORAGE

Treated water is currently stored in a 200,000 gallon insulated stee]l tank which is located
adjacent to and west of the washeteria although the elevation of the overflow in the tank is such
that there are only 175,000 gallons of usable storage volume. The tank is founded on piles and
was conStructed in 1984. Modifications to the tank to allow access for cleaning may be
required. Required water storage capacities for a particular community are generally determined
based on estimated consumption, frequency of filling, and fire fiow requirements. In Alaska,
fire protection is a local responsibility. To accommodate potential fire flows, provisions for
storage of treated water or bypassing the treatment facility may be included. It is up to the
residents of each individual community to establish the level of fire prétection desired.

For a piped system, an adequate supply of water must be stored to augment peak demand during
pump bycies. Generally, a tank should be sized to store enough water for the average estimated
use for one day and to provide adequate chlorine contact time. With the design population of
635 and assuming a usage rate of 80 gallons/day/person, the required average daily storage
volume for Alakanuk would be approximately 50,800 gallons, and the peak daily volume would
be approximately 116,840 gallons. The existing 200,000 gallon storage tank is adequate to meet
these requirements. ' |

8.5 DISTRIBUTION OPTIONS

Options for a piped water distribution system are similar to those presented for a piped sewage
collection system in that both above-ground and below-ground options are available. The
following sections present brief descriptions of water distribution options for both water delivery
and piped systems.
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8.5.1 Truck Haul Water with Holding Tanks

This option includes providing insulated and/or heated holding tanks at each individual home.
Tanks should be sized to accommodate storage for at least one week of water use. A heated or
insulated storage shed adjacent to each home may be the best option for preventing the water

in the tank from freezing. This method will allow the delivery person to fill the tank without
entering the house. Distribution lines to each home may require a heat trace to prevent freezing.

A new water delivery will be required to deliver water to each home on demand or in
accordance with a set delivery schedule. A larger truck than the existing truck is needed so that
water can be delivered to more than one house at a time in order to avoid excessive operation
and maintenance costs, although the conditions of the roads in Alakanuk will limit the size of
the pump trucks. If possible, each house will be equipped with conventional plumbing to
distribute the water to the bathroom and kitchen.

Because the amount of sewage and graywater generated using this system will be greater than
that cdrrently generated by the self-haul system, each home will require a method of disposing
of these wastes. Individual water holding tanks and piped home distribution can be installed in
conjunction with individual sewage collection systems, such as installing individual sewage
holding tanks as previously described. The operation of this system will be similar to the
currently existing system, although water will have to be delivered to each home more often than
it is currently done. |

8.5.2 Piped Distribution Systems

A piped system, either above-ground, below-ground, or in a utilidor, will provide the highest
level of service to the residents of Alakanuk. Instaliation of any type of piped system will also
necessitate the installation of a piped sewage collection system. Individual water services to each
home will require the installation of a small circulating pump and/or heat trace to prevent the
service line from freezing. A piped system will also require installation of conventional
plumbing fixtures in each home.

If an above-ground system is selected, either exposed or in a utilidor, a circulating main may
be required to prevent freezing. Because Alakanuk is spread out over a long distance, more than
one circulating loop may be required. This may increase O&M and capital costs. Since more
pumping equipment is required for a circulating main, operation and maintenance costs will be
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increased. Alternatively, if repairs are required to a buried line, excavation will be required to
locate and repair damaged areas.

Since excavation is not required for an above-ground system, initial capital construction costs
would be less than for the installation of a below-ground system. Piped systems are the most
complex of all distribution options, and will therefore require more operator attention than the
existing self-haul system. Maintenance of individual service lines and in-home plumbing systems
are the responsibility of the individual homeowners. |

9.0 SOLID WASTE COLLECTION AND DISPOSAL

9.1 GENERAL

The following subsections present brief descriptions of municipal and residential solid waste
disposal options which are available to the residents of Alakanuk. As discussed previously the
current method of disposal consists of a dumpster collection system. The dumpsters are emptied
approximately every two weeks by a two man crew operating a front-end loader and a dump
truck. The solid waste is hauled to a fenced landfill which was constructed by the PHS in the
early 1980s.

Generally, solid waste disposal sites are selected on high ground which is located at least half
of a mile from residential areas and the community watershed to avoid potential human contact
with the waste. According to the Cold Climate Utilities Manual, 76% of Alaskan communities
use open dumps such as the one in Alakanuk for solid waste disposal. Incineration is another
common method of disposal used in the state.

9.2 COLLECTION OPTIONS

The dumpster system of solid waste collection works well for the small quantities of trash
generated by the residents of Alakanuk. Another option for collection is the self-haul method
where residents haul their own trash to the landfill. However, this is considered to be a
regression from the system which is already in place. The centralized dumpsters are more
convenient because most residents do not have to go very far to dispose of their trash. Curbside
service is not considered an option due to the high expense and the associated potential for
unsanitary conditions. '
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9.3 DISPOSAL OPTIONS
The fenced landfill method of solid waste disposal is the most common and most economical
means of dealing with municipal wastes in rural Alaska. Other options such as incineration are
not considered viable for Alakanuk due to the operation and maintenance costs and the success
of the existing system.

10.0 ALTERNATIVE EVALUATION

10.1 GENERAL

The residents of Alakanuk prefer a piped water distribution and sewage collection system. A

_ piped system represents the highest level of service in terms of water quality, health risks,

economics, and improvement of the quality of life. This twenty year plan was prepared with
the objective of eventually providing piped service to as many residents of Alakanuk as possible.
The residents must understand that construction of improved facilities will be performed over
a number of years, and some residents will receive upgraded services earlier than others.

The magnitude of the project mandates that the resulting system be operated and maintained by
skilled and committed personnel throughout the life of the system. Similar systems have been
constructed in other rural Alaskan communities, and were abandoned within just a few years
because the residents were either unwilling or unable to operate and maintain the systems
properly. In order to justify the large initial capital expense required to construct a project of
this size, funding agencies must be assured that the resources are available in Alakanuk to
manage their facilities. As previously stated, once the system is constructed, it is entirely in the
hands of the City of Alakanuk.

10.2 COSTS

The following subsections present rough order-of-magnitude capital and operation and
maintenance cost estimates for the various alternatives which were determined to be feasible for
sewage collection and disposal, water treatment and distribution, and solid waste collection and
disposal. Detailed spreadsheets presenting the capital cost estimates for the various options are
included in Appendix J. The spreadsheets include general and specific assumptions which were
used when preparing the cost estimates. Costs for materials, labor, and freight for the various
alternatives are included in the spreadsheets.
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‘Operation and maintenance costs for the various alternatives are also included in this section,

as well as estimates of the user fees which will be required to successfully operate the system.
A spreadsheet presenting the estimated operation and n.aintenance costs for the various options
are included behind the capital cost estimate spreadsheets in Appendix .

10.2.1 Assumptions
General assumptions which were used when formulating the conceptual level capital costs,
operation and maintenance costs, and required user fees are presented below. Assumptions

specific to each alternative are included on the capital cost estimate spreadsheets located in
Appendix J. '

Capital Cost Estimate General Assumptions

o An experienced superintendent will be hired to run the job and supervise the local

labor.

. Adequate labor and heavy equipment is available in Alakanuk to complete the
project. _

. Labor and equipment will be available at the following rates. Equipment rates are
based on those provided by the City for use in last year’s bunkers construction
project.

Range | Range

($/hour) ($/hour)
Superintendent (Anc) 35-40 Electrician (Anc) 25-35
Foreman 18-22 Loader 60
Operator/Mechanic 14-18 Backhoe 45
Laborer 10-14 " Dozer 50
Plumber (Anc) 25-35 Pickup Truck (VSW) 0
Mechanic (Anc) 25-35 Subsistence 10

. Construction materials will be shipped from Anchorage or Fairbanks through
Nenana, downriver, using the Yutana Barge Company at the following approximate
rates.
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Material Type Rate per 100 Pounds

Lumber, Manholes, Plumbing Fixtures

Misc. Construction Materials $30
Vehicles and heavy Equipment $40
Tanks - $50
Windows, Doors, Insulation, Etc. $70
Fill Material $28 (per cubic yard)

Operation and Maintenance Cost Estimate Assumptions

. Operators will be available in Alakanuk for $15 per hour.

. Five persons per household were considered for haul system estimates.

. Daily water use for haul systems is estimated at approximately 10 gpd per person.

. Daily sewage production for haul systems is estimated at approximately 10 gpd per
person. ' o

. Blectricity costs are approximately $0.25 per kWh.

User Fee Estimate Assumptions

. Required user fees are based on the design population of 635 and the estimated
annual operation and maintenance Costs.

. User fees include an additional 10% to financially manage the system.

. An 80% collection rate of user fees will be maintained.

10.2.2 Capital Costs

Table 3 presents capital cost estimates for the various alternatives. As previously mentioned,
detailed spreadsheets for each alternative are included in Appendix J. Each cost estimate
includes 20% for design and construction management and a 20% contingency, except for the
individual holding tank options and solid waste facility upgrade in which these items are reduced
to 10%.
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TABLE 3
CONCEPTUAL CAPITAL COST ESTIMATES

Total Project

Alternative Cost
Individual Holding Tanks Option 1 -
Above-Ground Water and Sewage Tanks $2,086,000
Individual Holding Tanks Option 2 -
Above-Ground Water and Below-Ground Sewage Tanks $2,218,000

Piped Water & Sewer System Option 1 -
Buried Gravity/Force Main Sewer & Pressurized Water $15,015,000

Piped Water & Sewer System Option 2 -
Above-Ground Gravity/Force Main Sewer and Pressurized Water $11,344,000

IiPlped Water & Sewer System Option 3 -

Above-Ground Vacuum Sewer and Pressurized Water $11,085,000
Sewage Treatment Facility Option 1 -

Construct New Lagoon Near Existing Landfill $2,517,000
Sewage Treatment Facility Option 2 -

Package Sewage Treatment Plant and Freshwater Outfall $678,000
Sewage Treatment Facility Option 3 -

Activated Sludge System $684,000
Sewage Treatment Facility Option 4 -

Construct Tundra Pond South of AVEC Plant $471,000
(Water Treatment Plant Upgrade $285,000
iConstruct New Water Intake Structure $56,000

|[Upgrade Existing Landfill $27,000

'10.2.3 Operation and Maintenance Costs

The following tables present estimated operation and maintenance costs for the various types of
systems which are discussed in previous sections. Detailed spreadsheets of the costs are
included behind the capital cost spreadsheets in Appendix J.

Table 4 presents monthly estimated costs per household to operate a truck haul delivery system.
As the number of users of this type of system varies, the cost per household will vary inversely.
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TABLE 4
MONTHLY OPERATION & MAINTENANCE COSTS
INDIVIDUAL HOLDING TANK SYSTEMS

Home ' Routine Vehicle
Delivery O&M Maintenance
$90 ' $70 $20

Total = $180 per month per household

Table 5 presents estimated annual operation and maintenance costs for the individual components
of the various types of systems which are being considered. Tables 6 presents overall costs for
various types of systems. Since construction of 2 below-ground system is considered impractical
due to the excessive costs associated with the poor soil and groundwater conditions in the area,
the operation and maintenance costs for buried systems are not presented in Table 6. Because
of the large number of possible system alternatives, it is not practical to indicate every possible
option in Table 6. However, potential costs for any type of system may be obtained simply by
adding the costs for the various system components as presented in Table 5. Please note that
the estimated O&M costs presented in Table 6 do not include the washeteria and sauna facilities.

TABLE 5
OPERATION & MAINTENANCE COST SUMMARY
PIPED SYSTEMS
INDIVIDUAL SYSTEM COMPONENTS
Estimated Annual

System Component O&M Cost
ull Buried Pipe System $20,000
Full Aboveground Pipe System $18,000
[[One Lift Station $3,000
Sewage Lagoon or Tundra Pond $11,000
Package Sewage Treatment Plant $68,000
Activated Sludge System ' ' $34,000
Water Treatment Plant _ $66,000
Vacuum Plant $55,000
esidential Lift Station (per household) $500
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TABLE 6
OPERATION & MAINTENANCE COST SUMMARY
ABOVE-GROUND PIPED SYSTEMS

. Option
System

Component L 2 3 4 5
Lift Station X() X4) X(4) X(2) X(3)
Tundra Pond X X
Package Sewage Treatment Plant X X
[Activated Sludge System X
(Water Treatment System X X X X X
Vacuum Plant X X X
Residential Lift Station X(156) X(156)
Subtotal $188,000 |$242,000 {$219,000 [$211,000 [$159,000
Management Costs (10%) $18,800 | $24,200 | $21,900 |$21,100 | $15,900
Estimated Annual O&M Cost $207,000 |$266,000 {$241,000 [$232,000 | $175,000

10.2.4 User Fees

Based on the operation and maintenance costs for the haul system, we estimate the cost of
operating and maintaining the haul system will be approximately $160 to $190 per month per
household. This will vary based on the number of times each houschold has water delivered.
We suggest that a flat fee per delivery be charged. Once the actual O&M costs for the haul
system are established, the fee can be adjusted. If 30 individual holding tank systems are
installed as planned, the annual cost to operate the haul system will be approximately $60,000
to $70,000.

The minimum estimated required user fees for a fully piped system presented in Table 7 were
compiled based on the estimated operation and maintenance costs presented in Section 10.2.3.
The fees include an additional 10% to cover financial management of the systems. The options
shown in Table 7 correspond to those presented in Table 6. These fees include the minimum
amount of revenue required to successfully operate and maintain the proposed sanitation
facilities. When calculating the user fees, it was assumed that the operations costs would be
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divided between 125 households (80% collection rate for 156 total households). Since a user
fee ordinance for solid waste collection and disposal has previously been adopted by the City,

and since the system appears to be operating within its budget, solid waste user fees are not
inciuded in this section.

TABLE 7
ESTIMATED USER FEE SUMMARY

Minimum User
Fee per
Option | Household
Option 1 - Above-Ground Water and Pressure Sewer, Sewage $140
Lagoon _
Option 2 -  Above-Ground Water and Pressure Sewer, Package $175
Sewage Treatment Plant
Option 3 -  Above-Ground Water and Vacuum Sewer, Package $160
Sewage Treatment Plant
Option 4 -  Above-Ground Water and Vacuum Sewer, Activated $150
Sludge System ‘
Option 5 -  Above-Ground Water and Vacuum Sewer, Tundra Pond $115
~ Sewage Disposal

The residential user fees for a piped system presented above may be reduced by charging
commercial users a higher amount because businesses and public facilities often use more water
than residential homes. For example, Option 5 will cost a minimum of $115 per month per
household. If commercial users are charged higher amounts and if washeteria revenues are
considered, we estimate that the $115 per month may be decreased to approximately $100 per
month. In addition, once actual operation and maintenance costs are established, the user fee
can be raised or lowered as needed to cover the actual costs.

As the project progresses, the cost of operation and maintenance will increase incrementally.
The table presented in the Executive Summary at the beginning of this report indicates
conceptual increases in O&M costs as the phases of the project are completed. '

Because it costs more per household to operate the haul system than the fully piped system, it
may be necessary to charge different rates for different types of service. Alternatively, the costs |
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can be divided evenly between users regardless of the type of service. It should be up to the
Utility and/or Planning committees as described in Section 11 to make the determination as to
the actual wser rate schedule. As the project nears completion, less users will require haul
service. After completion of Phase 7, most residents should be connected to the piped system,
and therefore costs associated with O&M of the haul system will no longer be incurred.

11.0. CONCLUSIONS AND RECOMMENDATIONS

Our conclusions, recommendations, and other information presented in this section are primarily
based on our assessment of the City’s requirements for their sanitation facilities and their desire
for and commitment to operate and manage a fully piped system. In addition, capital
construction costs, ease of operation and maintenance, projected user fee requirements, and
constructibility of the alternatives were considered. Based on these factors, the following
subsections present our recommendations for improved sanitation facilities for the City of
Alakanuk. The recommendations were selected to provide a smooth transition from the current
limited baul system to a fully piped system by first upgrading some residents to a full service
haul system. We have also included our plan for phased construction of the project.

11.1 PREFERRED SYSTEM

Individual Above-Ground Holding Tanks

We recommend that individual holding tank water and sewer systems be installed in
approximately 30 to 50 of the households in Alakanuk. Each individual system will consist of
500 gallon water and sewage storage tanks which will be located in a small insulated wood-frame
structure adjacent to each home. The individual structures will be skid-mounted so that they can
be easily moved to another location as the need arises. Pressurized water will be delivered to
the interior of each home by installing a small pump. Sewage will flow from the home by
gravity to the sewage storage tank. '

In order to utilize this type of system, it will be necessary to provide household plumbing for
water delivery and sewage collection. Plumbing fixtures provided by the project may include
a service line, plumbing, toilet, lavatory, and kitchen sink, depending on the space available in
each home. The homeowner must provide space for the fixtures, and, if desired, a tub or
shower and a hot water tank. Measures to prevent freezing of the water and sewage in the tanks
will also be required. This may include installation of a smali electric heater, heat trace, or an
additional loop to the home hydronic (glycol) heating system.
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Utilizing this type of system will also require purchasing new water delivery and sewage
collection trucks and constructing a garage for the vehicles. The trucks should be of adequate
size to be able to service three or four homes in one trip in order to avoid excessive operational
costs for the system. Generally, these types of systems are somewhat more expensive to operate
and maintain than a community piped system; however, this system will provide the residents
a temporary solution to the sanitation problem prior to the installation of a complete piped
system.

Use of the individual holding tank systems will familiarize the residents with the benefits and
responsibilities of having a readily available in-house water supply and wastewater disposal
system. The residents will also become familiar with paying for these services on a regular
basis. If, for example, a homeowner refuses to pay for water delivery as the service is
provided, the skid-mounted individual holding tank system can easily be moved to another
household where the owner is willing to pay for the water system. In addition, once all
residents are hooked up to the community piped system, the skid-mounted units can potentially
be sold to a nearby community which has yet to receive sanitary facility improvements.

The capacity of the existing water treatment plant is adequate to provide water for this level of
service. Because of the relatively low amount of sewage generated by the individual holding
tank systems, the sewage can be disposed of in the existing school lagoon until a larger treatment
facility is constructed. Sewage from the pump truck may be disposed of in the existing force
main pump station. This will limit the possibility of unsanitary conditions which may be
encountered if the sewage were dumped directly in the lagoon. Although the school lagoon is
not large enough to accommodate the sewage from a fully piped system, it is large enough to
handle the limited amount of sewage generated by the haul system until a larger lagoon is
constructed. Once the treatment facility is constructed, sewage from the household systems can
be collected with the pump truck and deposited directly into the outfall pump station for direct
transport to the treatment facility. |

Sewage Treatment Plant Construction

The recommended option for sewage treatment for the design population is construction of a
tundra pond. The capital construction costs for this type of system are somewhat less than that
of most of the other options, and this type of system may not provide effluent of as highhqua]jty.
The primary consideration for selection of this alternative includes the ease of maintenance of
the system.
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We propose that the tundra pond be located south of the vacuum plant which will be located
adjacent to the existing AVEC facility. A pump station will be located inside the building
adjacent to the vacuum plant equipment. These locations will minimize piping lengths and
reduce both initial capital and O&M costs. The pump station will be configured such that the
operator can dispose of sewage resulting from the truck haul system directly into the pump
station. This method will potentially avoid unnecessary human contact with the sewage.

The tundra pond will require construction of a maintenance access road between the vacuum
plant facility and the tundra pond. In addition, the entire facility will be fenced to prevent

unauthorized access.

Water Treatment Plant and Raw Water Intake

The existing water treatment plant should be capable of meeting the average daily demand for
a piped water system at the design population of 635. This assumes that the plant will be
operated at maximum capacity (35 gpm) for 24 hours per day. As the project progresses, we
recommend a periodic evaluation of the ability of the plant to meet the demand for treated water.
If, at any time, it appears that the performance of the treatment plant is not adequate to produce
the required amount of treated water, it will be necessary to modify the plant in order to increase
its capacity. During the design phase, we recommend that the engineer evaluate the ability of
the current water intake structure to meet the increased demands of a piped system. If
necessary, an intake system such as an infiltration gallery or shallow well be constructed on the
bank of Alakanuk Pass.

We also recominend that easements be obtained for the water intake line and for the washeteria
and water storage tank. This will prevent future problems related to the current location of these
facilities. If easements are not obtained, it may be necessary to relocate one or all of the
facilities in the future. :

Piped Water Distribution and Sewage Collection

After analysis of the various available types of piped systems, we recommend implementing a
combination above-ground gravity, force main, and vacuum system. Because the city is situated
in a lengthy linear fashion along Alakanuk Pass, the length of pipe required may prohibit the use
of a vacuum system to serve the entire community. Although we recommend an above-ground
vacuum system to serve the core areas of town, it will be more practical to serve the outlying
areas such as the native store and the area across Alakanuk Pass using a combination of above-
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ground gravity and force main sewer. A vacuum system was selected because of initial capital
costs and projected O&M requirements. Pressurized, circulating water distribution lines will
be installed in conjunction with sewage collection lines.

Construction costs related to potential problems which may be encountered due to the poor soil
conditions and high groundwater table in the area prohibit the installation of a buried system.

We recommend that the central vacuum plant be Iocated near the AVEC facility and adjacent
to the proposed sewage treatment plant. This focation will aflow for the use of waste heat at the
vacuum plant, and wiil minimize the length of piping between the vacuum plant and the sewage
treatment facility. The vacuum equipment can be located in the same building as the sewage
treatment equipment, thereby reducing initial capital costs related to construction of two separate
buildings.

Solid Waste Coliection and Disposal

Minor modifications to the current solid waste collection and disposal system should be made
to increase efficiency. Damaged or missing lids on the dumpsters should be replaced to prevent
trash spreading due to the wind or birds and animals. The solid waste disposal site should be
regraded and a road built between the gate and the rear of the facility. This will allow the
operators to fill the site from the back toward the front as it is intended, and will limit the
possibility of trash spreading outside the fenced area as it is now. This will also eliminate the
necessity of driving over previously deposited waste, as is currently done since the facility is
being filled from the front toward the rear. Permits for operation of the facility should be
obtained in accordance with current regulations.

11.2 PHASED APPROACH
11.2.1 Responsibilities of the City

The development of the upgraded sanitation facilities will be phased over a period of years in
order to establish the City’s ability to operate and maintain the facilities and to assure that
adequate funding is available for the project. As stated numerous times, prior to receiving any
sort of upgraded facilities, the City must demonstrate their managerial and financial commitment
to sucbessfu}ly operate the system.
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As the first step of the project, we recommend that a committee consisting of council members
or other interested residents be appointed to assure the facilities are operated and maintained
appropriately. At a minimum, the responsibilities of the committee will include the following.

0 - o Adopt an operation and management plan to assist the City in developing their
b managerial skills. The plan will outline procedures by which the City can develop
* their internal structure and operation and management practices concurrently with
the design, construction, and operation of the various phases of the project.

. Adopt ordinances for the operation of the sanitation facilities and for collection of
user fees.

e . Enforce the water and sewer ordinances. Ensure that user fees are regularly
- collected from all residents served by the facilities. Assure that disconnections are
made to consumers who do not pay their bill.

‘ . Monitor the construction, operation, and maintenance of the sanitation facilities
throughout the life of the system.

- . Manage all personnel connected to the operation of the facility. This may include
hiring and firing, promoting and demoting, laying off, or any other aspect of
personnel management.

. Manage and administer the capital improvement budget.

o . Prepare annual budgets, capital improvement requests, and recommendations for
more efficient operation of the system.

. Assure that detailed financial records for operation and maintenance expenditures and
revenues are kept. '

. Prepare detailed year end financial reports which outline revenues and expenditures
for the sanitation facilities for inclusion in the City’s annual financial report.

= . Annually evaluate the year end financial reports to determine whether revenues
generated from user fees are adequate. Revise ordinances as necessary to raise or
lower fees to cover annual operational costs of the system.
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. Establish a public information program to assure that residents are aware of their
responsibilities for operation of maintenance of the system. Conduct mandatory
meetings or classes to teach residents the proper care of their system.

. Assure that any land acquisitions required for construction of facilities are performed
correctly. This will include assuring that land transfers, easements, and other
pertinent transactions are legally recorded at the appropriate governmental agency.

In general, it will be the responsibility of the Utility Committee to oversee all matters pertaining
to the water and sewer utility. The ultimate responsibility for the success of the system will rest
on the shoulders of the committee. A sample water and sewer ordinance which establishes the
Utility Committee is included in Appendix B. We expect that the ordinance will be accepted
and adopted by the City Council prior to submittal of the Final Master Plan.

Another important step required for the success of the project will include ensuring that adequate
accounting methods are used to track expenditures and revenues for the facilities on a daily
basis. These procedures are currently being developed for the washeteria and sauna. City
personnel should be trained in accounting and computer skills to ensure that the resources are
available to financially manage the facilities. Each facility should be accounted for separately
including water, sewer, solid waste, washeteria, etc. Expenditure and revenue reports should
be submitted to the Utility Committee monthly, quarterly, and at year end.

11.2.2 Phased Project Construction

The construction of the project will be accomplished over a period of years. Table 8 presents
proposed phases of the project and the total estimated capital construction costs for each phase.
Construction of the piped system has been divided into six different service areas. Maps which
indicate these service areas are included in Appendix K. A detailed cost estimate for the phased
approach to the project is included on Figure 12. Costs from each of the individual alternative
cost estimates are incorporated in the project summary spreadsheet.

The service areas as shown on the maps in Appendix K were selected so that the core areas of
town would be served first, and the outlying areas such as those near the Native Store and across
the river would be served last. Because of the distance between the Native Store area and the
test of town, and because of the river crossing which will be required to serve the area across
the Pass, these two areas will be much more expensive to serve per person from both a capital

and O&M perspective.
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TABLE 8

_ PROPOSED PROJECT PHASES
- | Estimated
Phase Cost
Phase 1:

Install 30 Above-Ground Individuat Skid-Mounted Holding Tank
- Systems $1,654,697
o Construct Sewage Treatment and Vacuum Plant Building
y Construct Tundra Pond and Qutfall
- Phase 2:

Install Vacuum Plant Equipment
Construct New Water Intake Structure $2,253,557
Construct Piped System for Service Area 1
_____ Phase 3: '
. Construct Piped System for Service Area 2 $2,200,032

Phase 4: . |

Construct Piped System for Service Area 3 ‘ $1,761,696
_1 | Phase 5:
! ~ Construct Piped System for Service Area 4 $1,990,080
B Phase 6: -
o Construct Piped System for Service Area 5 $1,102,464
" Phase 7: )
» Construct Piped System for Service Area 6 $1,758,960
— PROJECT TOTAL $12,721,000
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Figure 12

Capital Cost Estimate - Preferred System

City of Alakanuk - Sanitation Facilities Master Plan
Conceptual Construction Cost Estimates
Water Distribution and Sewage Collection System Recommended Option - Combination System

The following spreadsheet presents an order of magnitude cost estimate for the recommended option for
improved water and sewer facilities for the city of Alakanuk. Because the City of Alakanuk is very narrow and
spread out along Alakanuk Pass, we recommend implementing 4 system consisting of aboveground pressurized

water distribution and a combination of aboveground vacuum, gravity, and force main sewage collection.
Cost information from the estimatees for the individual options has been incorporated into this spreadsheet.

Assumptions:
1. The project will be constructed in phases over the next several years (Based on 40 hours per week). Service areas to be

constructed during each phass are shown on the service area maps located in Appendix I. We assume the following

items will be included in each service area.

[T

5/18/93 13:.00

Water Water Gravity Force Main Vacuum Sewer Number of
Main Services | Sewer Main Sewer Sewer Main Services Lift Stations
Service Area af af) {af () aD [¢13]
1 3500 2500 0 0 3500 2500 0
2 3500 3300 o 0 3500 3300 0
3 3100 2300 ¢ 0 3100 2300 0
4 2700 %00 0 0 2700 200 0
5 5750 2010 1700 2550 1500 2010 1
6 : 2450 9%0 1800 650 0 990 i
Total 21000 12000 3500 3200 14300 12000 2

The phases of the project will consist of the followihg tasks.

Phase 1.

Construct Vecuum Plant Building
Construct Tundra Pond South of the AVEC Plant

Install 30 Aboveground Individual Holding Tank Systems
Upgrade Solid Waste Disposal Facility

Phase 2:

Install Vacuum Plant Equipment in Plant Building

Construct New Water Intake Structure
Construct Piped System for Service Area 1

Phase 3:
" Phase 4:
Phase 5:
Phase 6:
Phase 7:

Range ($ per kn)
Superintendant (Anc)  35-40
Foreman 18-22
Operator/Mechanic 1418
Laborer 10-14
Plumber (Anc) . ..25-35
Mechanic (Anc) 2535

following approximate rates.
Material Type:-

Construct Piped System for Service Area 2
Construct Piped System for Service Ares 3
Construct Piped System for Service Area 4
Construct Piped System for Service Area 5
Construct Piped System for Service Area 6
. An experienced superintendant will be hired to fun the job and supervise the local labor.
. Adequate labor and heavy equiprent is available in Alakanuk to complete the project.

. Labor and equipment will be available at the fallowing rates.

Electrician (Anc)
Loader

Backhoe

Dozer

Pickup Truck (VEW)

Construction Materials. etc.
Vehicles and Heavy Equipment

Tanks

Windows, Doors, Insulation, Prefab Roofs, etc.

Fill Material
. The vacuum plant equipment will be placed in a 2,000 sf building located adjacer_:t to the AVEC plant.

. No fill will be imported for construction of the tundra pond. Fill will be imported for construction of a service road between the vacuum

plant and the lagoon. The depth of the fill will be two feet.

Range ($ per hr)

25-35
- 60
45
50
0

Lumber, Manholes, Plumbing Fixtures, Miscellaneous

$30
$40
$50
$70

$28 (per cy)

. The length of the service road will be 300 feet. The width of the service road will be 10 feet.
. The size of the lagoon is based on the data presented in the individual cost spreadsheet for the Tundra Pond in Appendix I.

Rate per 100 Pounds

(Type 1)
(Type 2)
(Type 3)
(Type 4)
(Type 5)

. Construction materials will be shipped from Anchorage or Fairbanks through Nenana downriver, using the Yutana Barge Company at the
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- Figure 12 (con't)

10. The force main to the lagoon will be aboveground.
11. Aboveground plastic or fiberglass 500 gallon tanks will be used for both water storage and sewage collection for the individual.

12
13
14
15

16,
17.
18.
19.
20.
21.

22.
23.
24.
25.
26,
27.

holding tank systems.

a piped water distribution system.

. Both water and sewage holding tanks will be placed in the same 6 foot by 10 foot enclosure adjacent to each home.
. Both the bathroom and kitchen of each home will be plumbed using low water use fixtures.
. Relocation or expansion of the existing water treatment plant will not be necessary.
. The existing water treatment plant will be evaluated periodically to determine its ability to meet the increased demand of

Approximately 21,000 If of water and sewer msin and 12,000 If of water and sewer service connections will be installed.
All pipe will be aboveground on wood sills which will be placed directly on the existing ground except at road crossings.
Gravity and isrce main sewer pipe and all water pipe will be insulated and heat traced.

Vacuum pipe will be insulated.

Fill material will be imported only for road crossings.
Fifteen of the individual holding tank systems will be instalied in Service Area 1 and 15 will be installed in Service Area 2.
When these homes are upgeaded to 4 vacuum system, plumbing modifications to the home will cost $2,000.
The engineer's investigation will indicate that construction of a more reliable intake structure will be required.
The new intake structure will consist of a large, vertical, shallow well.
A smali insulated wooden pump house will be constructed over the well.
The material from the well will be mixed 1 to I with granualr fill material imported from St. Marys.
Power for the intake structure is available nearby.
The infiltration gallery will be located near the existing intake structure. Relocation of the intake line will not be required,
" Phase 1
Construct Vacuum Plant Building (2,000 st @ $200 per sf)

Construct Tundra Pond and Qutfall

Sewage Pumping and Water Delivery truck

Upgrade Solid Waste Disposal Facility

) Subtotat
Design, and Construction Management (20%}
Continge.cy (20%)

Install 30 Aboveground Individua! Holding Tank Systems in Service Areas 1 and 2.

Phase 2

Install Vacuum Plant Equipment
Construct New Water Intake
Service Area 1:

Water & Gravity Sewer Main
Water & Force Main Sewer
Water & Vacuum Sewer

Water & Gravity Sewer Services
Water & Vacuum Sewer Services
Lift Stations

New Home Plumbing

Upgrade Home Plumbing

Phase 3

Service Area 2:

Water & Gravity Sewer Main
Water & Force Main Sewer
Water & Vacuum Sewer

Water & Gravity Sewer Services
Water & Vacuum Sewer Services
Lift Stations

New Home Plumbing

Upgrade Home Plumbing

Design and Construction Management (10%)

Contingency (15%)

Quantity Unit Cost
OIf $206 If
0if $206 If
3500 If $196 If
0If $206 if
2500 If $196 i
0 $75,000 each
14 $5,000 each
15 $2,000 each
Subtotal

Design and Construction Management (20%)
Contingency (20%)

Quantity Unit Cost
ol $206 If
0If $206 If

3500 if $i%6 If
olIf $206 If

330016 $196 If

[ $75,000 each
33 $5,000 each
i5 $2,000 each

Subtotal

Design and Construction Management (20%)
Contingency (20%)

$400,000
$327,173
$150,000
$877,173
$175,435
$210,521

$21,240
$288,300

$30,954

$51,074

Phase 1 Total

$250,000
$38,970
Extended Cost
%0
0
$686,000
$0
$490,000
$0
$70,000
$30,000
$1,564,970
$312,994
$375,593

Phase 2 Total

Extended Cost
30
$0

$686,000
$0
$646,800
$0
$165,000
$30,000
$1,527,800
$305,560
$366,672

Phase 3 Total

$1,654,697

$2,253,557

$2,200,032
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Phase 4
— Service Area 3: Quantity Unit Cost Extended Cost
Water & Gravity Sewer Main oI $206 If $0
- Water & Force Main Sewer oIf $206 If %0
Water & Vacuum Sewer : 3100 i $196 If $607,600
i Water & Gravity Sewer Services oK $206 if $0
Water & Vacuum Sewer Services 2300 I $196 1f $450,800
L Lift Stations o $75,000 each 3o
‘New Home Plumbing 33 $5,000 each $165,000
rm
: Subtotal $1,223,400
e Design and Construction Management (20%) $244,680
Coutingency (20%} $293,616
- ) Phase 4 Total $1,761,696
C Phase 5
Service Area 4: Quantity Unit Cost  Extended Cost
- Water & Gravity Sewer Main 0l $206 If $0
: Watar & Force Main Sewer G $206 1If $0
el Water & Vacuum Sewer 2700 If $196 If $529,200
: Water & Gravity Sewer Services 2 ol $206 If $0
— Water & Vacuum Sewer Services 900 If $196 i $176,400
Lifi Stations 0 $75,000 eech $0
ot New Home Plumbing 12 $5,000 each $60,000
- Subtotal $765,600
Design and Construction Management (20%) $153,120
- Contingency (20%) $183,744
— Phase 5 Total $1,102,464
3 Phase 6
L Service Area £: Quantity Unit Cost  Extended Cost
Water & Gravity Sewer Main 1700 if $206 If $350,200
R Water £ Force Main Sewer 2550 If $206 If $525,300
J Water & Vacuum Sewer : 1500 1f $196 if "$294,000
- Water & Gravity Sewer Services 1000 If $206 If $206,000
Water & Vacuum Sewer Setvices 1010 If $196 If $197,960
- Lift Stations 1 $75,000 each $75,000 : ~
) New Home Plumbing 22 $5,000 each $110,000
Subtotal $1,758,460
o Design and Construction Management (20%) $351,692
w Contingency (20%) $422,030
B Phase 6 Total $2,532,182
o Phase 7
: Service Area 6: Quantity Unit Cost  Extended Cost
e Water & Gravity Sewer Main. 1860 If $206 if $370,800
Water & Force Main Sewer 650 if $206 If $133,900
M Water & Vacuum Sewer olf $196 If $0
Water & Gravity Sewer Services 990 If $206 1If $203,940
Water & Vacuum Sewer Services 0if. $196 If ) 30
Lift Stations 1 $75000 each $75,000
S New Home Plumbing 13 $5,000 each . $65,000
- : Subtotal $848,640
‘ Design and Construction Management (20%) $169,728
o Contingency (20%) $203,674
L : Phase 7 Total $1,222,042

o ' | Project Total{ $12,727,000 |
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The decisions regarding which residents will be served first and which residents will not be
served at all are sometimes difficult to make. Both the benefit to the community and the cost
of the service must be considered. However, these decisions are the responsibility of the
community, and are an important part of the planning and design process.

The City may wish to establish a planning committee to help in making these types of decisions. .
The committee will be responsible for determining the criteria on which each resident receives
service. For example, the committee would decide which 30 residehces in Service Areas 1 and
2 will initially receive the individual holding tank systems. The committee will be responsible
for assuring that each homeowner signs an agreement which indicates their willingness to care
and pay for the system.

The committee will also be responsible for determining which residents receive piped service
and in what order, Based on the availability of funding, it may be necessary to exclude some
residents from service because of the excessive capital or O&M costs which may be encountered
when attempting to service the outlying areas of town.

In general, it will be the responsibility of the Planning Committee to coordinate with the
residents, the designer, and the funding agencies to assure that the project is completed to the
community’s satisfaction. The committee should adopt an operation and maintenance plan which
will establish the City’s goals for effectively managing their system. The plan should outline
procedures for training personnel and homeowners, procedures for adopting user and rate
ordinances, and procedures for operation and maintenance including a conceptual O&M manual
outline. The overall objective of the O&M plan wili be to develop an effective operation and
management organization. For example, some of the items outlined in the plan may include
mandatory training for each operator and homeowner, and the requirement that each homeowner
sign a written agreement which states that they will care for the portion of the system which is
on their property. The efforts of the Planning Committee and adoption of the O&M plan will
be crucial to the smooth transition from the existing system to individual systems and eventually
to the fully piped system.

The project as outlined in Table 8 corresponds to Option 5 as presented on Tables 6 and 7.
Therefore, we estimate that annual operation and maintenance costs for the system will total
approximately $72,000. This will result in a required user fee of $55 per month per household.
However, if commercial users such as the school are charged a higher amount than residential
users, and if potential revenues from the washeteria are considered, it may be possible to reduce
the fee to approximately $50 per month.
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The recommended option represents the most balanced level of capital and operation and
maintenance costs. Although other systems may be operated for somewhat less than the
preferred system, initial construction costs are very high, primarily due to the lack of suitable
fill material in the Alakanuk area.
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=% DAMES & MOORE

5600 B STREET, SUITE 100, ANCHORAGE, ALASKA 99518-1641
(907) 562-3366 FAX: (907) 562-1297

November 17, 1992

Mr. Ray Oney

City Administrator
City of Alakanuk
Post Office Box 167
Alakanuk, AK 99554

Initia! Site Visit Report
Sanitation Facilities Master Plan
Job No. 25654-001-160

Dear Mr. Oney:

~ Presented below is a summary of our initial site visit to Alakanuk on November 2 and 3, 1992.

The initial site visit was necessary in order to become familar with the community, to hold a
public meeting to discuss the project, and to observe and collect information on the existing
sanitation facilities.

Site Visit Objectives

Meet with City Personnel

Conduct a Public Meeting

Observe Existing Sanitation Facilities
Collect Available Data

oo

Primary Contacts Made During Site Visit

Mr. Ray Oney, City Administrator

Mr. Francis Damian, Mayor

Ms. Zita Chikigak, Council Member

. Paul Phillip, Council Member

Mr. Tony Simmons, Council Member

Mr. Paul Ayunerak, Water Treatment Plant Operator
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=
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City of Alakanuk
November 17, 1992
Page 2

1. Mr. Peter Black, Former Mayor
8. Mr. John "Doc" Kieckbusch, Alakanuk School Principal

Dames & Moore Personnel

I Mr. Michael Foster, Project Manager
2. Ms. Deborah Allen, Project Engineer

Site Visit Summary

November 2, 1992 (Monday)

1130 to 1400 hrs: A tour was made of the existing sanitation facilities, including the water
treatment plant, the sewage lagoon, and the dump. The water treatment plant appeared to be
in good shape and well operated and maintained. The sewage lagoon also appeared to be in
good shape, although the lagoon reportedly floods in the spring. The dump does not appear to
be operated correctly. Garbage is placed near the front and driven over as more garbage is
dropped off, rather than working from the back towards the front.

1430 to 1530 hrs: Met with- Mayor Damian, Council Members Chikigak, Phillip, and
Simmons, and City Administrator Ray Oney to discuss the evenings public meeting. Items
discussed included sewage disposal options, water supply options, and landfill necds.

1600 to 1700 hrs: Interviewed Mr. Oney and collected available data including financial

information, maps, utility data, city ordinances, and other relevant information.

2000 to 2130 hrs: Held a public meeting where approximately 44 Alakanuk residents attended.
The meeting was originally scheduled for 1900 hrs; however, schedule conflicts with church
services postponed the meeting until 2000 hrs. Mr. Foster conducted the meeting with the aid
of an interpreter, Peter Phillip. Mr, Foster explained that Dames & Moore has been retained
to prepare a 20 year Sanitation Facilities Master Plan which will address community needs,
evaluate options, and provide recommendations to handle current and future needs. -
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Several options for sewage treatment and disposal were discussed. One option included
construction of a lagoon similar to the one currently in use. lLagoons are generally easy to
construct and maintain, although a lagoon would be susceptible to flooding in the spring.
Another option included construction of a Yukon River outfall. Permitting requirements would
need to be evaluated for this option; however, due to the size of the Yukon River in this area
and Alakanuk’s proximity to the Bering Sea it is possible that minimal treatment would be
required.

Next, different types of sewer facilities were described, including individual holding tanks,
holding tanks serving multiple houses, gravity sewers, force main sewers, and vacuum sewers
similar to the system in Emmonak. The advantages and disadvantages of above ground and
below ground utilities were discussed in detail. It was also noted that if individual holding tanks.
were feasible then the new HUD houses could be plumbed and hooked up this summer, Al that
would be needed to serve these units would be a pump truck. Individual holding tanks could
also be installed throughout the community and a community haul system (pump truck) similar
to the water haul system could be used to remove the sewage. The individual holding tanks
could then later be hooked up to a central below ground sewer, if feasible. |

Next, water supply needs and a community water system were discussed. It was explained that
the water supply system generally depended upon the type of sewer system chosen, ie. above
ground or below ground. The water treatment plant would probably have to be expanded to
handle increased demands.

Next, the landfill (dump) was discussed. It was suggested that the dump be operated differently
so that users are not driving over the solid waste (garbage). Garbage should be placed near the
back and periodically covered. The dump should be filled from the rear forward.

It was explained that since the community is so spread out, it may be difficult and costly for all
of the residents, especially those who live on the other side of Alakanuk Pass, to receive piped
facilities. As funding becomes available, it is expected that a core area which is relatively
densely populated would probably receive services first. Then, as more funding became
available, the facilities would be expanded to serve more areas.
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The meeting was then opened for questions and discussion. There was quite a bit of discussion
on above ground and below ground utilities and on different types of piped sewer systems. The
residents indicated that the system chosen should be easy to maintain, fast a long time, and be
relatively inexpensive to operate (low monthly user fees). In general, the residents appeared to
like the options presented. Most residents favored initially installing individual holding tanks
with a truck haul system, and eventually hooking up to a piped system. It was stressed that the
options discussed are only preliminary, and that further study and analysis would be required
before a final recommendation could be made. The residents were encouraged to call us with
questions Or comments.

A brief outline of the project schedule was presented. The next meeting would be in mid-
December. The meeting was then adjourned.

November 3, 1992 (Tuesday)

0830 to 1030 hrs: A tour of the water treatment plant was performed, including an interview
with plant operator Paul Ayunerak. Mr. Ayunerak provided a description of the water treatment
process. Plant data including metering data, laboratory analysis results, an operation and
maintenance manual, and other information was provided to us. Mr. Ayunerak stated that the
City was placed on a "Boil Water" notice in August of 1992, although he did not have a copy
of the notice.

1130 to 1430 hrs: The remainder of the day was spent in the City office. Additional data was
collected and reviewed during this time. Elections were being held in the City office, which
gave us an opportunity to meet with and talk to many of Alakanuk’s residents individually.
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It was a pleasure to meet with many of the residents of Alakanuk. We believe the site
visit went well, and that we further understand the City’s needs and expectations. If you have

any questions or comments, please call at any time.
Mo Very truly yours,

Dames & Moore

Deborah S. Allen
o Project Engineer :

PV 4

Michael L. Foster, P.E.
Project Manager

o MLF/DSAjj
VISITL.LTR

cc:  Mr. Paul Gabbert, Village Safe Water
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January 28, 1993

Mr. Ray Oney

City Administrator
City of Alakanuk
Post Office Box 167
Alakanuk, AK 99554

Site Visit Report No. 2
Sanitation Facilities Master Plan
D&M Job No, 25654-001-160

Dear Mr. Oney:

Presented below is a summary of our second site visit to Alakanuk. The site visit was originally
scheduled for December 15 and 16, 1992, but the flight was cancelled due to weather conditions.
A second attempt was made on December 29th; however, we were unable to make it to
Alakanuk because of weather and had to overnight in St. Marys. With flights into Alakanuk still
cancelled, we returned to Anchorage on December 30th. Due to poor weather conditions for
the next two weeks, we were unable to complete the site visit until January 18 and 19, 1993.

The second site visit was conducted in order to collect additional information to assist us in the
preparation of the sanitation facilities master plan, and to meet with City personnel regarding

the project.

Site Visit Objectives.

l. Meet with City Personnel
2. Collect Additional Financial and Operation and Maintenance Data

Primary Contacts Made During the Site Visit

Mr. Ray Oney, City Administrator

Mr. Peter Phillip, Dames & Moore Subcontractor

. Juanita Phillip, City Clerk

Mr. Paul Ayunerak, Water Treatment Plant Operator

b
2
(7]
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Dames & Moore Personnel

1. Ms. Deborah Allen, Project Engineer

Site Visit Summary

January 18, 1993 (Monday)

1400 to 1600 hrs: Met with Peter Phillip in the Alakanuk city office to discuss information
which is required to complete Task 2 of our Scope of Work, including additional financial
information specifically regarding the water treatment plant and washeteria/sauna. During the
meeting, Mr. Phillip was formally hired to assist us throughout the project. A tentative schedule
to meet with city personnel including Ray Oney, Juanita Phillip, and Panl Ayunerak was
arranged. Mr. Pat McAree of St. Marys had planned to be in Alakanuk on this date and had
arranged to meet with Ms. Allen of Dames & Moore. However, due to circumstances beyond
his contrél, he was called to another location and was unable to complete the trip to Alakanuk.

January 19, 1993 (Tuesday)

0900 to 1030 hrs: Met Peter Phillip at the Alakanuk city office to coordinate the schedule for
the day. Conducted an interview with Juanita Phillip. Ms. Phillip provided specific financial
data pertaining to thc washeteria and sauna, and discussed general City recordkeeping practices.
Data collected included washeteria daily logs, annual cable TV revenue sﬁmmaries, annual solid
waste revenue summaries, grant applications, and other miscellaneous information.

1030 to 1200 hrs: Discussed fuel storage capacity and usage in Alakanuk with Peter Phillip.
Locations of fuel storage (excluding residential) were visited and photographs taken.

1300 to 1430 hrs: Met with Paul Ayunerak at the water treatment plant to discuss operation and
maintenance practices and to collect additional available data. Mr. Ayunerak stated that the only




% DAMES & MOORE

City of Alakanuk
Januvary 28, 1993
Page 3

O&M data available consisted of the O&M manual already provided to Dames & Moore.
Therefore, no additional data was collected; however, Mr. Ayunerak was interviewed regarding
O&M practices.

1430 to 1600 hrs: Met with Ray Oney at the City office to discuss previous project submittals
and to answer any questions which he or the City Council may have. Mr. Oney also provided
additional financial data from previous years.

1600 to 1700 hrs: Met with Peter Phillip to summarize the site visit. Discussed additional
information which will be obtained by Mr. Phillip, including data regarding fuel storage capacity
within Alakanuk.

If you have any questions or comments, please call at any time. It was a pleasure to visit the
community again and we look forward to our next trip.

Very truly yours,

DAMES & MOORE.

Ui ) Wler—

Deborah S. Allen
Project Engineer

AL At

Michael L. Foster, P.E.
Project Manager

MLF/DSA:jf
VISIT2.LTR

cc:  Mr. Paul Gabbert, Village Safe Water
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March 19, 1993

Mr. Ray Oney

City Administrator
City of Alakanuk
Post Office Box 167
Alakanuk, AX 99554

Site Visit Report No. 3
Sanitation Facilities Master Plan
D&M Job No. 25654-001-160

Dear Mr. Oney:

Presented below is a summary of our third site visit to Alakanuk. The third site visit was
conducted on March 16 and 17, 1993 in order to meet with City personnel and residents to
discuss the 65% submittal of the Community Water, Sewer, and Solid Waste Master Plan.

Site Visit Objectives

1. Meet with City Personnel
2. Conduct Public Meeting

Primary Contacts Made During the Site Visit

1. Mr. Ray Oney, City Administrator
2. Mr. Peter Phillip, Dames & Moore Subcontractor

Dames & Moore Personnel

1. Mr. Michael Foster, Project Manager
2. Ms. Deborah Allen, Project Engineer

UFFIUES WORLINWADE
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Site Visit Summary

March 16, 1993 (Tuesday)

1600 to 1630 hrs: Met with Ray Oney and Peter Phillip in the Alakanuk city office to discuss
the 65% Master Plan Submittal. In general, Mr. Oney and Mr. Phillip were pleased with the

plan. It was established that their questions regarding the plan would be addressed at the public
meeting.

1630 to 1730 hrs: Potential locations for a sewage lagoon were visited. Locations near the
airstrip and along the south side of Anderson Road were considered.

1900 to 2100 hrs: A public meeting was held in the conference room at the City office in order
to discuss the plan with the residents and to present our preliminary recommendations for
improved water and sewer facilities. Thirty-two Alakanuk residents attended the meeting,
including four of six City council members. Peter Philiip, Dames & Moore’s local project hire,
interpreted during the meeting. A brief summary of the topics discussed includes the foilowing.

M. Foster of Dames & Moore opened the meeting with a brief discussion of the 65% Master
Plan submittal. The possibility of installing individual water and sewage holding tanks at some
of the homes was discussed as a temporary solution to substantially improving sanitary practices.
If the tanks are constiucted, it will also be necessary to provide a sewage pumping truck and a
larger water truck. Phase I would include installing the water and sewage holding tanks at
approximately 50 homes, a new sewage lagoon of adequate size to handle the design volume of
sewage, and an expansion of the water treatment plant.to meet the projected 20 year water

demand.

The tentative plan for subsequent years includes beginning to construct a piped system. Initially
the piped system would serve a core area, and would be expanded outward over the years as
funding becomes available. - As the system expands, the individual holding tanks can be moved
to other areas which will receive service at a later date. In this manner, most residents will have
access to some level of improved service within the next couple of years. These topics were
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then opened for discussion. The residents indicated that they thought that the individual holding
tanks were a good idea. There was some concern that a larger lagoon may impact waterways
around the community, and it was stressed by Mr. Foster that the lagoon would be designed
such that the waterways would not be impacted. There was also concern that two children had
drowned in another village’s lagoon. It was stated that the entire area would be fenced, but that
there is really no feasible way to prevent a person from entering the facility if they are
determined to get in. The residents were asked if they had suggestions for the location of a new
lagoon. Many residents suggested east of the airstrip near the existing landfill.

Options for a piped water and sewer system were then discussed. Mr. Foster indicated that at
this point we were leaxiing towards an aboveground system. It is believed that the construction
problems which would be associated with an underground system related to the types of soils
and high groundwater table in the area would be cost prohibitive. We expect at this point, that
an aboveground vacuum system will provide the best service for the conditions present in
Alakanuk., However, it was stressed that our cost analysis is not yet complete, and the
recommendations presented at the meeting are preliminary.

The meeting was again opened for discussion. The residents were pleased with this plan, and
agreed that an aboveground system would better suit their needs than an underground system,
primanly because the pipes would be more accessible.

Mr. Foster then summarized the work which remains to be dore by Dames & Moore to -
complete the Master Plan. We expect to have the 95% draft to the community in two to three
weeks for their review. The community agreed with the preliminary recommendations presented
at the meeting, and we will complete the plan with these recommendations as the final goal.

The residents asked if funds would be available to upgrade their existing heavy equipment. Mr.
Foster responded that if we spend all the money on equipment, insufficient funds may not be
available to complete the project. The project will be done by force account, which means the
City will provide labor and equipment. The equipment will be rented from the City, which
should generate some income to repair their equipment. Generally, equipment upkeep is an
owner’s responsibility.
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The next meeting will be held after final approval of the Master Plan. The meeting was then
adjourned at approximately 2040 hrs.

March 17, 1993 (Wednesday)

0900 to 1100 hrs: Met Peter Phillip at the City office to obtain his written comments on the
Master Plan and his final review comments on the photographic base maps. We intended to
meet with Mr. Oney to obtain his written comments, but he was not present in the office that

mormning.

If you have any questions or comments, please call at any time. It was a pleasure to visit the
community again and we look forward to our next trip.

Very truly yours,

DAMES & MOORE

Sk S b

"Deborah S. Allen
Project Engineer

AL

Michael L. Foster, P.E.
Project Manager

MLE/DSAjj
VISIT3.LTR

cc:  Mr. Paul Gabbert, Village Safe Water
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April 30, 1993

Mr. Ray Oney

City Administrator
City of Alakanuk
Post Office Box 167
Alakanuk, AK 99554

Site Visit Report No. 4
Sanitation Facilities Master Plan
D&M Job No, 25654—001—160

Dear Mr. Oney:

Presented below is a summary of our fourth site visit to Alakanuk. The fousth site visit was
conducted on April 28 and 29, 1993 in order to meet with City personnel and residents to
discuss the 95 % submittal of the Community Water, Sewer, and Solid Waste Master Plan.

Site Visit Objectives

1. Meet with City Personnel
2. Conduct Informal Public Meeting

Primary Contacts Made During the Sife Visit

1. Mr. Ray Oney, City Administrator
2. Mr. Peter Phillip, Dames & Moore Subcontractor

Dames & Moore Personnel

1. Ms. Deborah Allen, Project Engineer

Other Personnel

I. Mr. Paul Gabbert,'Viliagc Safe Water
2. Mr. Ladd Folster, Public Health Service
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Site Visit Summary

April 28, 1993 (Wednesday)

1530 to 1900 hrs: Conducted an informal public meeting at the City office to discuss the 95%
submittal of the Sanitation Facilities Master Plan. Thirteen Alakanuk residents were present,
incéluding four City Council members. Ms. Allen began the meeting by briefly discussing the
project as ouflined in the 95% Master Plan. A project summary which indicated the phases and
estimated construction costs of the project was passed out to the residents. The project consists
of seven phases which are to be constructed over the next several years. Conceptual level
construction costs for-the entire project are estimated to be approximately $13 million. The
project would begin with the instaliation of approximately 30 individual holding tank systems
as discussed at the last public meeting. In the following years, a piped water and sewer system
will be installed to serve most of the central areas of the community. Based on the estimated
operation and maintenance costs, it is estimated that the piped system can be successfully
operated if a user fee of approximately $50 is collected from residential users. The user fee
required for operation of the truck haul water and sewer system will be somewhat higher.
Questioﬁs from the residents were then answer by Ms. Allen with the Assistance of Mr.
Gabbert. '

The meeting was then turned over to Mr. Gabbert. Mr, Gabbert began by presenting the four
components of a project of this type, and the participant primarily responsible for each part of
the project. These components include the following. .

L Planning (City)

. Design (Designer/VSW/City/Regulator)
* Construction {City/VSW/Regulator)

L Operating and Managing (O&M) (City)

- It was also stressed that O&M costs are nearly half of the total life costs of the project. It is

therefore extremely important that the facility is operated efficiently and economically throughout
its life.
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Mr. Gabbert then indicated that he would like to ask several questions important to completion
of the Master Plan. Residents were encouraged to voice their opinions. The questions asked
by Mr. Gabbert, -along with many of the responses which resulted from the discussion are
presented below.

Question I: Which residents will receive service and in what order?

L4 Form a planning committee to assist in coordinating with residents and establishing
criteria for determining who gets service.

s Individual holding tank systems should be placed in a compact area, not all over town.
This would save on O&M costs for water delivery and sewage pumping. Perhaps we
should focus only on one or two service areas at a time.

L The planning committee should establish an accepted policy for determining who gets
service.
L How will we select planning committee members? Members should be from different

areas of the City. For example a three person committee may consist of a plant
operator, a traditional council member, and a city council member.

Question 2: How will we dispose of sewage?

Direct land discharge similar to the system in Emmonak (tundra pond).

Is direct discharge safe - Can we permit this type of facility?

A diked lagoon constructed with imported materials as discussed at the last meeting was
determined to be too expensive for construction.

. Can build some low dikes with the materials from the excavation of the tundra pond.

* The area behind (south of) the city is low and will flood. Solids settle to bottom of the
pond. During flooding, only the fluid on top of the lagoon should be affected.

e The community likes the site at the dump. However, this will cost more than a facility
near the AVEC plant for both construction and O&M. Also, locating the facility near
the AVEC plant will allow us to use waste heat from the plant to heat the facility. If the
site near AVEC becomes a health hazard in the future, we can then move the site, if
necessary.
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* Do we need a primary treatment plant before the tundra pond?
e Potential odors from the tundra pond should be considered when selecting an exact
location.

After the above questions and comments were discussed, Mr. Gabbert stated that he would like
to collect everyone’s written comments so that he can review them and give them to Dames &
Moore so that the Master Plan can be finalized as soon as possible. Although we don’t want
to rush anyone, timing is becoming a factor in the project. The importance of fonniﬁg an active
planning- committee was stressed, as well as the importance of the efficient and successful
operation and management of the project once the construction phases are complete.

April 29, 1993 (Thursday)

0830 to 0930 hrs: Met Peter Phillip at the city office to discuss his comments on the Master
Plan, and to discuss the formation of the planning committee. It was suggested that Mr. Phillip
be selected as the chairman of the committee since he has experience on these types of projects.
Mr. Gabbert will contact Mr. Phillip fater next week to begin setting up the committee.

0900 to 1030 hours: Met with Ray Oney and Paul Ayunerak to discuss the Master Plan and
outline the next phases of the project. It was suggested than Mr. Ayunerak be a member of the
planning committee since he is most familiar with the existing sanitation facilities. Final written
comments on the Master Plan were requested so that it could be finalized as soon as possible.

Water and sewer ordinances need to be passed as soon as possible. Mike Foster of Dames &
Moore is working on the ordipances and will have them completed next week. The city must
also pass a resolution which will adopt the Master Plan as its goal for the next twenty years.
Mr. Oney suggested the possibility of having joint ordinances for utilities. These ordinances
would cover electricity, telephone, and cable television, as well as water and sewer. Mr.
‘Gabbert stated that VSW would not be able to help prepare ordinances for the other utilities, but
the City may revise the water and sewer ordinance provided by VSW to include the other
utilities. Mr. Oney stated that DCRA may be able to help them. Mr. Gabbert hopes to send
a copy of the draft ordinances along with his trip report which should be completed some time
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next week.

The city clerk stated that she has recently received training from John Walton of St. Marys.
Mr. Walton has been helping the clerk become familiar with computer .operations, and has
provided information regarding utility management systems which have been used in other small
communities. Mr. Walton is scheduled to provide more training next week. The clerk feit that
the training she has received so far has been very helpful. Mr. Gabbert suggested that we try
to keep Mr. Walton involved in the project, to train management personnel and ensure the |
successful managemént of the sanitation facilities. '

If you have any questions or comments regarding the enclosed, or if you would like additional
information in regards to the Master Plan, please contact us at any time.

Very truly yours,

DAMES & MOORE
. Deborah S. Allen

Project Engineer

Michael L. Foster, P.E.
Project Manager

MLF/DSA:jj
VISIT4.LTR

cc: Mr. Paul Gabbert, Village Safe Water
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CITY OF ALAKANUK

DRAFT
Ordinance Establishing an Alakanuk Utility Board

Sections: -

Background

Establishment

City of Alakanuk Powers and Immunities

Powers and Duties of the Board

Membership, Officers, Qualifications, Term, and Vacancies on the Board
Compexisation

Meetings

Audit

Separation of Funds

Rules and Regulations

CP®NSM LB~

ja—y
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Section 1. Background. The City of Alakanuk ("Alakanuk") in order to better provide for
health and welfare of the residents of Alakanuk and to more effectively provide for water,
sewer, and solid waste services has acted to establish the Alakanuk Utility Board ("Board") to
oversee and manage Alakanuk’s water, sewer and solid waste systems. '

Section 2. Establishment. There is hereby created a Board to be called the Alakanuk Utility
Board to operate, maintain, construct and replace the City of Alakanuk water, sewer and solid
waste systems in accordance with the following provisions: |

Section 3. City of Alakanuk Powers and Immunities.

A, The City of Alakanuk reserves unto itself the power and authority to approve or
disapprove all budgets and utility rates. It also reserves to itself the power to
approve the acquisitions or disposal of personal property and personal service
contracts with a value in excess of $10,000 and the acquisitions of all real
property related to the ownership, construction, operation, maintenance or
replacement of the City of Alakanuk water and sewer systems. Unless otherwise
specifically resolved by the City of Alakanuk, title to all real and personal
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A,

property related to the ownership, construction, operation, maintenance or
replacement of the City of Alakanuk water, sewer and solid waste systems shall
be in the name of the City of Alakanuk.

Except as specifically provided in Sections 3.C. and 9.D. of this ordinance,
nothing in this ordinance or actions (including promulgation of rules and
regulations) of the Utility Board shall be considered consent by the City of
Alakanuk to the sale, disposition, lease or encumbrance of any lands, interests in
lands or other assets of the City of Alakanuk.

The consent requirements of Section 16 of the Federal Indian Reorganization Act
of 1934, as amended, and waiver of any other immunity (including sovereign
immunity) are specifica.lly reserved to the City of Alakanuk with respect to the
disposition or encumbrance of grant or other funds specifically appropriated and
identified to the functions of the Alakanuk Utility Board or the ownership,
operation, maintenance, construction or replacement of the Alakanuk water,
sewer and solid waste systems.

The power to consent to the sale or purchase, disposition, lease or encumbrance
of any land, interests in land or other assets, except specifically appropriated and
identified funds as described in this Section 3, is specifically reserved to the
membership of the City Council.

Should no Utility Board be appointed, the City Council shall act as the Utility
Board.

Section 4. Powers and Duties of Board. The Board Shall:

Operate, manage, maintain, construct or replace the water, sewer and solid waste
systems.

Appoint, train, hire, promote, layoff, suspend, demote or remove all employees
for the water, sewer, and solid waste systems.

Administer the water, sewer and solid waste system budgets and capital
improvement programs as enacted by the City of Alakanuk.
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Prepare and submit to the City of Alakanuk by January 1 of each year annual

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

Prepare and submit to the City of Alakanuk at the end of each fiscal year a report
on the finances and administrative activities of the water, sewer and solid waste
systems; and prepare and make available for public distribution an annual report
on the water, sewer and solid waste systems finances.

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

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.

Purchase personal property whose volume individually or in the aggregate does
not exceed $10,000 in any single calendar year.

Assume such other authority and perform such other duties as may be lawfully
prescribed by the City of Alakanuk.

Section 5. Membership, Officers, Qualifications, Term and Vacancies on the Board.

A.

Membership on the Board shall consist of five members. Board Members shall

be appointed by the Mayor of the City of Alakanuk with the approval of a
majority vote of the City Council. The Board shall annually elect a Chairman,
Vice-Chairman, and Secretary. The city treasurer shall be the treasurer for the
Board and Utility but will not be a Member of the Board. Membership of the
Board shall always include at least one City Council member, one traditional
council member, and one utility operator/manager.

Any qualified voter over the age of 21 years is eligible to be a Utility Board
Member.
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C. Term of office will be three years. Board Members may be reappointed without
limitation based upon prior service on the Board. For the initial terms, the
Mayor will designate two members to three year terms, (wo members to two
year terms, and one member t0 a one year term. Board Members may be
removed for malfeasance or nonfeasance upon the recommendation of the Mayor
.and by a 2/3 vote of the City Council.

D. A new board member to serve the remainder of the term shall be appointed by
the Mayor, with the approval of a majority of the City Council.

Section 6. Compensation. Members of the Utility Board shall receive monthly or special
meeting fees set up by the Board with approval of the City Council. Adjustment of monthly
or special meeting fees shail not be made without the approval of the Board. The amount of the
fees will be published in a separate "Schedule 1". Schedule 1 will be established by the board
and approved by the City Council on a periodic basis. Active participation in Board activities
is required for any member of the Board to receive fees. By recommendation of the Mayor and
a majority vote of the City Council monthly or special meeting fees may not be paid to inactive
members.

Section 7. Meetings.

A. A majority of membership of the Board shall constitute a quorum for the
transaction of all businesses, and the Chairman of the Board shall have a vote on
all matters. The affirmative vote of a majority of the Board shall be sufficient to
pass upon all matters coming before it. Meetings shall be conducted in a manner
and format similar to that used by the City Council of Alakanuk.

B. The Board shall meet no less than once per month at a regular scheduled time or
special meeting as needed at a location designated by the City Council. The
regular meeting shall be before any general meeting of the City Council in order
that the Committee may report to the City Council at the general meeting. All
meetings of the Board shall be open to the public except that executive sessions
may be called by the Chairman, upon the recommendation of the City Attorney,
to discuss issues which deal with personnel or which may adversely affect the
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legal position of the City. The Secretary shall draft the minutes of all regulér and
special meetings in a manner accurately reflecting the actions of the Board, and
shall maintain the minutes as public records.

Section 8. Audit.

A,

The City of Alakanuk may provide for an annual independent audit of the
accounts and financial transactions of the water, sewer and solid waste Utility.
Copies of the audit shall be available to the public upon request.

Section 9. Separation of Funds.

A

The water, sewer and solid waste systems owned by the City of Alakanuk and
managed by the Board shall be operated from a fund or funds separate from the
general fund of the City of Alakanuk. Separate books, records and accounts shall
be maintained by the Board to reflect the financial conditions of the utilities, the
income and the expenses.

None of the income, money or property of the Utility Board shall be placed in the
general fund of the City of Alakanuk or be used for the benefit of anything
outside the fund to which it belongs without due value received in return.

The City of Alakanuk shall pay for the use of utility services at the standard
rates.

Except to the extent specifically appropriated and identified by the City of
Alakanuk to the ownership, maintenance, construction or replacement of the
Alakanuk water, sewer and solid waste systems, the general revenues or other
funds of the City of Alakanuk shall not be available to meet any obligation of the
Utility Board or to satisfy any claims arising out of the ownership, operation,
maintenance, construction or replacement of the Alakanuk water, sewer or solid
waste systems. |

The city clerk and Utility Board shall develop a written quarterly report for the
city council. This report shall itemize all income sources and disbursements for
the operation and maintenance of the utility system. This report shall be
approved and filed in the city records.
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Section 10. Rules and Regulations.

CA.

The Board shall adopt rules and regulations for the orderly and efficient operation
of the water , sewer and solid waste systems.

The Board may establish rules and regulations imposing fines or penalties for
violations, provided such rules or regulations are promulgated in accordance with
the procedures set forth in Subsection C.

All proposed rules or regulations, including additions, deletions, amendments and
modification of existing rules or regulations shall be considered only after public
notice and public hearing. Public notice shall be accomplished by posting
prominently in the Alakanuk Post Office a descriptive summary of the proposed
rules or regulations, including the date and time of public hearing by the Board,
and a statement that the full text of the proposed rules or regulations is available
for public inspection at the office of the City of Alakanuk. After Public Hearing
and consequent Board action the proposed rules shall be submitted to the City
Council. The rules and regulations, including additions, deletions, amendments,
and modifications of existing rules or regulations shall become effective 45 days
after submittal to the City Council unless disapproved by the City Council. The
City Council upon the recommendation of Board, may provide for an earlier
effective date.

DAMES & MOORE




Regular Fee:

President

Vice President

Secretary

Regular member

Other Fees:

Special Meeting

Expenses will be reimbursed for the actual amount of the expenditure.

SCHEDULE 1

Utility Board Fee Rates

provided prior to issuing payment for any expense.

BOARD.ORD

$ /month
$ /month
$ /month
$ /month

/meeting

Receipts must be
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CITY OF ALAKANUK

DRAFT
Rules & Regulations for Water and Sewer Services

Section 1.01.010. Definitions

CITY: Wherever the word "City" is used it means the City of Alakanuk, Alaska.

APPLICANT: Whenever the word "applicant” is used, it means the person or persons, firm or
corporation making application for utility service from the City of Alakanuk under the terms
of these regulations.

CUSTOMER or USER: Whenever the word "customer" or "user” is used, it means an applicant
or the applicant’s heir or successor in property interest, who has been accepted and who receives
utility services from the City. By being accepted and receiving services, a customer or user
thereby agrees to abide by the terms set forth in these regulations.

UTILITY BOARD: Whenever the word "Utility Board" or "Board" is used in these regulations,
it means the Utility Board established by the City to carry out the designated duties.

CUSTOMER SERVICE LINE: The customer service line shall be that part of the piping
located on the customer’s property.

Section 1.01.020. Service Areas

The water and sewer service area shall be the area within 200 feet of the water and sewér main
in the City of Alakanuk, Alaska.

Section 1,01.030. Description of Service

(@  Supply: Water and sewer services shall be provided by the Utility Board. The Board
will exercise reasonable diligence and care to deliver a continuous and sufficient supply of water
to customers at adequate pressure and to take reasonable measures to avoid shortage or
interruption of service.
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Neither the City nor the Board shall be liable for damage resulting from interruption in service
for improvements, repairs, shortages of supply, or unforeseen circumstances. Whenever
possible, and whenever time permits, all customers to be potentially affected by an interruption
in service will be notified prior to shutdown through local notice posted in the Post Office or
over CB radio.

(b)  Quality: The Board will exercise reasonable care and diligence to supply safe and
potable water at all times.

(9] Ownership of Water and Sewer System: All water and sewer mains, valves, fittings,
hydrants, and other appurtenances except customers’ service lines as defined by Section
1.01.010, herein, are the property of the City.

(d)  Resale of Water: Resale of water by a customer is expressly prohibited except through
special contract, in writing, between the Board and the user desiring to resell the water, The
City may directly sell water to individuals or businesses, but only in those cases where
application is made to the Board prior to the sale, and is not done at the expense of other users.

©) Service Preference: In the case of shortage of supply, or in the case of excessive water
demands being made upon the system, the Board has the right to give preferences (including the
potential interruption of service) in the matter of furnishing services to customers and interests
as public convenience and necessity requires. The order of superior preference is as follows:

Schools and Health Facilities
Private residences
Businesses

R

Other Transient users and special contract users
(f)  Classes of Service: The Classes of Service shall be as follows:

1. Residential Service: Residential Service shall consist of all services for domestic
purposes supplied to a single family dwelling unit.

2. School Service: School service shall consist of services provided to the school
and its administrative offices. School owned or operated facilities used as single
family dwelling units are not included and are subject to the regulations and rates
governing residential service.
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3. Commercial Services: Commercial services shall consist of all services where
water and sewer service is supplied for commercial or business establishments,
or for multiple family dwelling units.

If water is supplied to a customer for use in both a single family dwelling unit
and a business establishment, the commercial rate shall apply for the combined
users.

4, Contract Services: Contract services shall consist of those services for industrial
or independent water and sewer users under contracts authorized by the Utility
Board.

5. Stand-by Service: The Board may also charge a stand-by rate not to exceed 50%
of the applicable water and sewer rate for any account that will have suspended
use of the service for 30 days or more. To establish a stand-by rate, the
customer must make a request in advance to the Board. The stand-by rate, if
established, shall apply to all non-occupied dwellings. The stand-by rates shall
be set by Schedule A.

Where the requirement for water and/or sewer services are large or unusual, or
necessitate special services, equipment, or capacity, the Board reserves the right
to make a special contract, the provisions of which are different from the
regularly published water and sewer rates and regulations. The Chairman of the
Utility Board is empowered to negotiate special contracts. All special contracts
shall be in writing signed by the applicants, and are subject to approval by the
Board. Even where a special contract exists, the water preferences stated in
Section 1.01.040(e), above, shail apply should the need to restrict water usage
arise.

Section 1.01.040. Application for Service

@) Application form: Bach applicant for water and sewer service shall sign an application
form provided by the Board. The applicant must be the owner of the property or someone
legally empowered to act on the owner’s behalf and to bind the owner to the owner’s
maintenance responsibilities. In signing this form, the customer/property-owner agrees to abide
by the rules and regulations currently in effect and as may be subsequently adopted. The
application is a request for service, and does not bind the Board to furnish the service.
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Each application for water and sewer service connection shall be in writing and shall
include the following:

1. Legal name and address of the applicant;

2. Legal description and sketch of the property and building for which the sewer
service is required;

3. The name and address of the person who will install the service line from the
building to be served to the city sewer systems;

4. A description of the fixtures to be used in the structure or building;
5. An agreement to be responsible for and pay promptly all charges for the service
in accordance with this ordinance;
6. Proof of land ownership;
7. Permission to allow the city to make the connection; and
8. Such additional information as the city council may require to demonstrate that

the proposed connection complies with this ordinance and any applicable
regulations adopted by the city council.

b. If the city is satisfied that the application and the proposed connection complies with this
ordinance and applicable regulations hereunder relating to the utilization of the
community water and sewer system, it shall approve the application and provide for the

- connection, upon receipt of the established fees.

c. Any person whose application for connection has been denied or conditionally approved
may appeal to the City Council.

Section 1.01.050. Deposits, Establishment of Credit, and Amendments to the Service
Application

@ Deposits and establishment of credit: At the time of application for service the applicant
shall establish his credit with the Utility. Credit will be deemed to be established if the applicant
makes a deposit equivalent to the estimated bill for two months of service, plus an estimate of
the cost for service installation. In no case will this be less than $ . Should the cost of
service installation exceed $ , billed at the prevailing rates for operators and equipment,
the applicant will make an additional deposit to maintain a $ cash balance within two
weeks following notification of the amount by the Utility. Deposits received by the Utility will
be treated as operating revenue at the time they are received and no separate account will be
established. The amount on deposit represents an obligation of the Utility to the customer.
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Unless the deposit is owed to the Utility as described below, the Utility can discharge its
obligation to the customer by returning the portion of the deposit which is not owed to the
Utility.

(b)  Forfeiture of Deposit: If an account becomes delinquent, or if the customer has not
properly maintained the customer service line, or if a customer violates any of the provisions
of this ordinance or the regulations adopted hereunder, the Board may turn-off the service and
the deposit amount shall be applied to the unpaid balance of the account or to the cost of any
action taken by the Board to protect the systems and public health, including repairs and the cost
of disconnection. Water and sewer service to that account will not be restored to the premises
until such time as the cash deposit is replaced, along with all delinquent bills due, and until
payment for labor and materials expended by the Board for the service disconnect/reconnect is
made. The Board retains all other rights for recovering money owed to it which arise as a result
of the customers failure to abide by this ordinance and the regulations established thereunder.

(c) Amendment of Service Application: Customers desiring a material change in the size,
type, character, or extent of equipment or operatioh which would result in a material change in
the amount of water used, shall give the Board notice of such change prior to the change taking
place. An application as provided above will be filed with the Board, and any changes to the
rate or deposit amount will occur prior to the change in service.  All customers desiring a
change in the size, location, or the number of services shall fill out an amended application.
The request for amended service may be denied should the applicant have an outstanding bill due
to the Board. '

Section 1.01.060. Main Extensions

(a) Within the Service Area; Water or sewer extensions to areas or houses not currently
being served with water and sewer shall be installed only after application to and authorization
by the Board. Extensions of water and sewer services require advance payment by the applicant
or a group of applicants of the cost of the extension before they can be provided by the Board.

(b)  Locations of Extensions, Easements, and Titles: The Board will make or allow water
and sewer main extensions only on rights-of-way, easements, or publicly owned property.
Easements or permits secured for main extensions across property not owned by the City shall
be obtained in the name of the City along with all rights and title to the main at the time of
installation.
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Section 1.01.070. Services

(2) The property owner shall pay for and the Board shall install the service line from the main
to the facility to be served. The City shall own the mains and service line to the limit of the
Easement, Right-of-Way, permitted area, or property line. The Board shall maintain and
operate the mains and service lines from the mains to the facility served. The property owner
shall own the customer service line, however, the Board shall maintain the customer service line
and the property owner shall pay for any maintenance performed by the Board on the customer
service line.

b) Service Connection Charge: At the time the applicant files for service, where no existing
service previously existed, or if the applicant is filing for a change in service size or location,
or applying for a re-connection of an existing service, the applicant shall submit with the
application a service connection charge that is based on the actual cost of the connection to the
Utility, plus 2 10% administrative fee. In the case of the new service, this fee will include all
costs from the vacuum valve basin to the facility to be served.

(©) Service installation procedures; All connections to the Alakanuk water and sewer system
shall be made at the expense of the customer. Costs of the connection and the terms of the work
order governing the installation, including the use of Self-help and use of City equipment, shall
be established by the Chairman of the Utility Board. The Board reserves the right to determine
if the customer is capable of self-instailation, and the Board reserves the right to bill the
customer for additional work incurred by the Board to correct inappropriate, deficient, or
inadequate connections.

(d)  Service Installation Codes: All connections, repairs, modifications and fixtures attached
to the water and sewer system shall conform to the requirements of the Uniform Plumbing Code
currently in effect within the State of Alaska, as well as any further regulations enacted by the
Board. The customer may be required to make changes to the system if required by
modification of important provisions of the code or because of regulations adopted for the health
and safety of the users of the system.
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(&) Customer Plumbing:

1. The customer’s plumbing, which shall include the customer service line and ali
plumbing, piping, fixtures, and other appurtenances intended to carry water,
sewage, waste water, and drainage, shall comply with the latest edition of the
Uniform Plumbing Code, adopted by the State of Alaska.

2. Customer freeze-ups or other leaks that affect the efficiency of the water or
sewer system or the public health, are to be immediately repaired by the
customer. The Board reserves the right to make the repairs and bill the customer
for repairs and any excess water usage that might have resulted from the
sitvation, should the customer be unable to make the repairs; or should the
customer have abandoned the service location without proper notification to the
Board; or be away form the service location temporarily. It is the responsibility
of the customer to notify the Board immediately of any problem with the
customers’ plumbing or sewer operation that could have an adverse affect upon
the Alakanuk system. No person shall use the water or sewer system, when such
system is not operational.

3. It shall be a violation of these rules and regulations for customers to operate,
cause, or permit unauthorized - operations or appurtenances on the service
connections.

4. It shall be a violation of these rules and regulations for any customer to make, or

remake a service connection without the prior knowledge and approval of the
Board as detailed by this ordinance.

5. It shali be a violation of these rules and regulations for any individual to secure
bulk water from the Utility without prior arrangements having been made.

Section 1.01.080. Commercial Meters
(@)  Meter Requirement: The Board is authorized to require installation of a water meter at

the expense of any commercial, industrial, or school user upon the customer’s fine and to charge
for such service at an established meter rate as set forth in Schedule A.
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(b) Location of Meters: Meters shall be placed either inside or under a heated building at
such suitable places as are most convenient and are approved by the Board. The meter will not
be placed where damage to the meter or its related parts may occur; or in such a place where
damage to the meter could result in a loss of water from the system.

(©) Joint Use of Meters: The joining of several customers to take advantage of single
minimum charges and/or large quantity rates is prohibited except under special contract, in

writing, with the Board.

Section 1.01.090. Rates

Water and sewer rates to be charged for the various classification of services will be published
in a separate "Schedule A". Schedule A will be established by the Board and approved by the
City Council on a periodic basis. :

Section 1.01.100. Notices

(@) Notices to Customers: Notices to customers from the Board will normally be given in
writing and either mailed or delivered to the customer at his last known address. Where
conditions warrant, and in emergencies, the Board may notify either by telephone, messenger,
or radio.

(b) . Notices from Customers: Notices from the customer to the Board may be given in
writing, or verbally by the customer to authorized representatives of the Utility Board. The
Chairman of the Utility Board shall designate authorized representatives. However, notices that
result in a change in service or in work being performed by the Board for the Customer must
be accompanied by a signed repair order or work order.

Section 1.01.110. Billing and Payment

(a)  Monthly Bills; All bills will be mailed on or before the end of each month. The bill will
contain a statement of present charges due including the billing for the present month. All bills
are due and payable prior to the 20th of the following month.

(b)  Delinquent Bills: All bills not paid prior to the due date will be considered delinquent.
The Board reserves the right to add interest to delinquent bills as may be provided by regulation.
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© Delinquent Notice: At the discretion of the Board a notice of delinquency shall be mailed
to each delinquent account on or after ten days from the date the account becomes delinquent.

(d) Turn-off Notice: After a bill has reached an amount equivalent to three months of
service, or $ | , whichever occurs first, the Board shall send a notice of customer turn-off,
stating the date and time at which the service may be terminated. The notice shall be sent to
the customer by certified or registered mail, return receipt requested. If the receipt has not been
received in the Board office within ten days of mailing, notice shall be made by a Utility Board
employee or agent delivering or posting notice, at the customer’s residence or place of business,
as the case may be. The Board may terminate the service at any time after the date and time
indicated in the turn-off notice, without further notification, unless written payment arrangements
are made by the customer. The City reserves the right to reject offers of payment that are for
less than the full amount due.

(e) Deposit for Re-connection: In all cases of service disconnects due to delinquency, the
customer must again meet the deposit requirements as set forth in Section 1.01.050.

§3)] Responsibility for payment of Monthly Bills and/or Repair or Service charges for rented
or leased properties: In all cases the lessor is responsible for the utility bills of tenants. All
persons who own, operate, or maintain a structure or any part of a structure for the purpose of
providing space on a lease or rental basis shall be responsible for water and sewer services
provided to the rented or leased structure.

Section 1.01.120. Pre-Existing Accounts
(@) Delinquency Status of Existing Accounts:

1. For those residential customers presently having a service with the Utility without
a signed agreement or service application on file with the Utility, their service
will continue as it exists without a signed agreement with the Board, unless their
account becomes delinquent. However, all existing accounts, delinquent or not,
are subject to the remaining provisions of these rules and regulations, unless the
customer requests termination of service within 10 days following notice of
adoption of these rules.

2. All existing residential accounts that are delinquent by three months or $ ,
which ever comes first, will be allowed 60 days to bring their accounts current.
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They will be given written notice within 10 days following the adoption of these
rules and regulations, with the 60 day period commencing from the date of
mailing.

(b) All existing commercial, industrial, or school accounts, delinquent or not, must sign an
application/agreement with the City within 60 days following adoption of these rules and
regulations.

Section 1.01.130. Administration and Enforcement

(a) These rules and regulations shall be administered and enforced by the Board. The Board,
with the consent of the City shall have the authority to ~stablish and regulate rates for the water
and sewer system for all customers, but no person shall be bound by any such rate unless it shall
have been posted for public inspection for five consecutive days after its adbption at the City
Office, the Post Office, the Native Store, and the Clinic, all within the community of Alakanuk,
Alaska.

(b) A current file of all rates adopted by the Board under these regulations shall be available
for public inspection during regular hours during the regular business hours at the City office.

(c) All moneys collected for water and sewer services will be used strictly for maintenance,
extension, repair, capital improvement, and operation of the water and sewer system. Moneys
will be accounted for separately by the Board.

(d) The City of Alakanuk or the Utility Board may adopt such additional regulations,
provisions, and procedures pertaining to water and sewer services as they deem proper.

Section 1.01,140. Discontinuance

(2) Discontinuance by Customer Order: Each customer about to vacate any premises
supplied with water and/or sewer services by the Board shall give at least one week written
notice. of his intentions specifying the date the service is to be discontinued. Otherwise, a
customer will be responsible for all water supplied to such premises until a written notice is
received.

Within one week of the time specified in the notice to discontinue service, a total bill (including
the costs of disconnect, and minus any deposits due to the customer) will be rendered which is
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due and payable immediately. The amount of the bill for the current billing period will be
determined by prorating the number of days of service received in the given month (including
the date of disconnect) divided by the total number of days in the month, times the usual
monthly charge for the customer. In those cases where the disconnect cannot be done due to
weather or ground conditions, the actual charges for the labor and materials for the disconnect
will be billed separately at the time of disconnect.

(b) Discontinuance for Non-payment of Bills: A customer’s water and sewer service may
be discontinued if the water and/or sewer bill is not paid in accordance with the procedures
listed in Section 1.01.120 and 130.

(c) Discontinuance for Improper Customer Facilities:

1. Unsafe facilities or unsanitary facilities: The Board may discontinue services to
any premises without prior notice where plumbing facilities, appliances, or
equipment using water or discharging wastewater are dangerous, unsafe, or not
in conformity with the plumbing code of the City. '

2. Cross Connections: A cross connection is defined as any physical connection
between the water or sewer system and another water source.  Such cross
connections are unlawful. The Board will discontinue service to any persons or
premises where a cross connection exists. Service will not be restored until the
cross connection is eliminated. |

(d)  Discontinuance for water waste: Where water is wastefully or negligently used on a
customer’s premises so that it seriously affects the general service, the Board may discontinue
service if such conditions are not corrected after notice by the Board. Allowing water to run
continuously rather than provide reasonable and proper insulation is considered wasting water.
At the option of the Board, a customer may be allowed to continue service if they have installed
at their expense a meter (as prescribed in 1.01.080) and pay- instead a rate based upon
consumption.

(e) Discontinuance for Service Detrimental to others: The Board may refuse to furnish
water, restrict water service, or immediately terminate service to any premises where excessive
demands by a customer will result, or have resulted, in inadequate service to another
customer(s). The determination of excessive demand may vary depending on current City water
resources and water and sewer system equipment conditions. '

11
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) Discontinuance for Fraud or Abuse: The Board will refuse or discontinue service to any
customer or premises where it is deemed necessary to protect the Board or the City from fraud
or abuse of service. Discontinnance of service for one or both of these causes will be made
immediately upon receipt of knowledge by the Board that such condition or conditions exist.

(2 Discontinuance for Unauthorized turmm-on: Where water service has been discontinued
for any reason and the water is turned on by the customer or another unauthorized person, the
water may then be turned off at the main, without notice to the customer. The charges for shut-
off at the main will be billed at the actual cost for labor and materials plus 50%, billed to the
offending customer or premises. The charges for water consumed through such illegal
connection will be at the regular rate plus 50% for the Board estimate for the time interval that
such illegal or unauthorized connection existed. The Board may seek additional legal remedies
in such cases. =

(hy  Discontinuance for non-compliance: Unless otherwise specified by specific sections of
these rules and regulations, a customer may have service discontinued for violation of any
provision of these rules and regulations following five days notification of such impending
termination of service. Proper notice is specified in Section 1.01.110 of these regulations.

Section 1.01.150, Restoration of Services

Restoration of Service following discontinuance for non-payment of bill shall be made only after
payment of current and past due charges, the restoration charge(s), and posting a deposit as
berein provided.

Restoration following discontinuance for unsafe facilities, water waste, fraud, abuse, or non-
compliance with these rules and regulations will be made only after: the irregularity has been
corrected; any associated charges for disconnection or repairs undertaken by the Board have
been paid; and, the Board has been assured that the irregularity will not occur again.

Section 1.01.160. Unusual Demands

Whenever an abnormally large quantity of water is desired for filling a water storage tank, or
any other purpose, arrangements must be made with the Board prior to taking the water.
Permission to take water in large quantities will be given only if other customers are not
inconvenienced. Purchases of large quantities of water, even if to an existing customer, may
be billed under a separate category and for a separate amount from the customer’s usual rate.

12
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Section_1.01.170. Access to Property

All duly appointed employees or agents of the Board shall have free access at all reasonable
hours of the day to any and all parts of structures and premises in which water is or may be
delivered for purposes of reading meters, inspection of connections, piping and fixtures, and the
manner and extent to which the water and sewer service is being used. Neither the City nor the
Board assume the duty of inspecting the customer’s line, plumbing, or equipment and shall not
be responsible for deficiencies therein,

Section 1.01.180. Responsibility for Equipment

(a) Responsibility for customer equipment: Neither the City nor the Board shall be Liable
for any loss or damage of any pature whatsoever caused by any defect in the customer’s service
line, plumbing, or equipment, nor shall the City or the Board be liable for loss or damage due
to interruption of sefvice or temporary changes in pressure.

(b) . The customer shall be responsible for valves on his premises being turned-off when water
service is turned on. The customer shall be responsible for maintaining proper heat within his
property to insure that pipes do not freeze-up, causing harm or damage to the Alakanuk water
or sewer system as well as to the customer’s premises. The customer shall be liable for any
damage or loss to the City or the Board caused by customer freeze-up.

Section 1.01.190. Service Connections, Service Boxes and Water or Sewer Lines

(a) Operation: No person or persons other than those designated and authorized by the
Board shall place any substance including but not limited to animal and fish carcasses, refuse
or trash, rocks or gravel, or honeybucket wastes in any City service connection, service box,
or water or sewer main. Any violation of this regulation will be prosecuted according to the
law.

Section 1.01.200. Penalties

Any person violating sections of these rules and regulations shall, upon adjudication by the
Board after notice and opportunity for a hearing, be subject to a civil penalty not to exceed
$ . BEach separate incidence and each separate day upon which an offense occurs shall be
a separate offense.

13
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Section 1.01.210. Suspension of Rules
No employee of the Board or the City is authorized to suspend or alter any of the provisions
herein without specific approval or direction of the City, except in cases of emergency involving

loss of life or property or which would put the water and sewer system operation in jeopardy.

Section 1.01.220. Easements

Each applicant and customer gives and grants to the City of Alakanuk and the Utility Board an
easement and right of way on and across his property for inspection and installation and
replacement of water and sewer service lines, and all necessary valves, equipment and
attachments associated therewith.

Section 1.01.230. Immunities Preserved

Nothing in these rules and regulations nor any actions taken or arising under them shall
constitute consents by the City of Alakanuk to the sale, disposition, lease or encumbrance of the

. lands, interest in lands or the other assets (including cash and cash equivalents) of the City of

Alakanuk.

Section 1.01.240. Constitutionality and Saving Clause

If any clause, sentence, paragraph, section, or portion of these rules and regulations for any
reason is adjudged to be invalid by a court of competent jurisdiction, such judgement shall not
affect, impair, or invalidate the remainder of this document but shall be confined in its operation
to the clause, sentence, paragraph, or portion of these rules and regulations directly involved in
the controversy in which the judgement is rendered.

14
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SCHEDULE A

Water and Sewer Utility Service Rates

Domestic_Flat Rate: .
Single family dwelling (community system)
Apartments - per unit (community system)

Domestic Flat Rate:
Single family dwelling (on-site system)
Apartments - per unit (on-site system)

Commercial/Public Buildings Flat Rate:
Restaurant

Garage

Lodge

Store

School

Community Building

Church

Commercial/Public Buildings Metered Rates:
Restaurant '
Garage

Lodge

Store

School

Community Building

Church

Labor and Equipment for Repairs

Foreman
Operator
Laborer
Rackhoe
Dozer
Loader
Truck-

Materials: Cost plus 10%

15

$__ /Month
$_ /Month
$____ /Month
$____ _/Month
$_ /Month
$ /Month
$ /Month
$ /Month
$ /Month
$ /Month
$ /Month
$_ /Gallon
$___ /Gallon
$ /Gallon
$ /Gallon
$ /Gallon
$ {Gallon
$ {Gallon
$ fhour

$ /hour

$ /hour

$ /hour

$ /hour

$ /hour

$

/hour
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CITY OF ALAKANUK

DRAFT
Water and Sewer Ordinances

Sections:

Administration and Enforcement

Disposal of Sewage and Liquid Waste

Operation of Individual Systems

Iliegal Discharge

Alterations of Individual Systems _
Misuse and Damage of Water and Sewer Facilities and Penalties
Authorized Inspection

Additional Regulations

S Al ol

Section 1. Administration and Enforcement. This ordinance shall be administered and enforced
by the City Council with special duties delegated to the Utility Board.

Section 2. Disposal of Sewage and Liquid Waste. It shall be unlawful for any person to dispose

of sewage, liquid wastes from human bathing and food preparation, or human excreta from any
building located within the city by any method other than through the utilization of the city
sewage disposal system. All buildings within 200 feet of any community sewer line must
connect to the city sewerage system. All others within the city must submit an application for
an individual sewage system to the Utility Board for approval.

A An application for a permit for the construction, alteration, or extension of an individual
water supply system or sewage disposal system shall be made in writing to the city and
shall include the following:

1. Legal name and address of the applicant;

2. Legal description and sketch of the property on which the construction, alteration
or extension is proposed;

3. Proof of land ownership; and
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4, A sketch of the proposed disposal facility and such additional information as the
City may deem necessary to demonstrate that the proposed disposal facility shatl
comply with this ordinance and the standards set forth by the Alaska Department
of Environmental Conservation.

B. If the Utility Board is satisfied that the proposed facility will comply with this ordinance
and with State health regulations, it shall approve the application and issue a permit for
the work.

C. Any person whose application for a permit has been denied may appeal to the next
regular meeting of the City Council.

Section 3. Operation of Individual Systems. It shall be unlawful for any person or entity to
operate or maintain an individual sewage disposal system that may contaminate any source of

drinking or domestic water supply. Such systems shall comply with the applicable standards of
the Alaska Department of Environmental Conservation.

Section 4. Illepal Discharges. After the installation of piped facilities, it shall be unlawful for
any person to discharge sewage or other domestic wastes on the surface of the ground or in pits
within the City.

Section 5. Alterations of Individual Systems. It shall be unlawful for any person to construct,
alter or extend an individual sewage disposal system except by permission from the Utility
Board.

Section 6. Misuse and Damage of Water and Sewer Facilities and Penalties. Dumping refuse,
chemicals, or trash into sewer lines: Any person who damages a sewer main or interrupts sewer
service through placing trash, refuse, animal carcasses, rocks or other matter not intended to be
placed in a sewer will be responsible for all damages and repairs to the sewer lines, lift stations,
and treatment works that are a consequence of their act.

Damage to Service Connects, Service Boxes, and Water and Sewer Mains: Any person who
damages a service connect, service box, water or sewer main, or any of the attachments or
appurtenances thereof, shall be responsible for the cost of its complete repair and return to

service.

DAMES & MOORE




Fire Hydrant Operation: No person or persons other than those designated and authorized by
the City or the Utility Board shall attempt to draw water from a hydrant belonging to the City
or in any manner damage or tamper with the hydrant. Any violation of this regulation will be
prosecuted according to the law. No tool other than the special hydrant wrenches shall be used
to operate a hydrant valve. In cases where temporary service has been granted, an auxiliary
external valve will be used to control the flow of water.

Damage to Fire Hydrants: Any person who damages a fire hydrant shall be responsible for the
cost of its complete repair and return to service.

Any person violating sections of these rules and regulations enacted by the Utility Board shall,
upon adjudication by the Ufility Board after notice and opportunity for a hearing, may in
addition to the penalties provided herein, be subject to a civil penalty of an amount to be
recommended by the Utility Board and approved by a majority vote of the City Council. Each
separate incidence and each separate day upon which an offense occurs shall be a separate
offense.

Section 7. Authorized Inspection. The City, through its designated representative or
repfesentatives is hereby authorized to make inspections at reasonable times during daylight
hours to determine satisfactory compliance with this ordinance and regulations promulgated
hereunder.

Section 8. Additional Regulations and Pepalties. The Utility Board shall adopt, as provided by
ordinance, such additional regulations, provisions, and procedures for the violations pertaining
to the water supply and wastewater disposal system.

WTR_SWR.ORD
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APPENDIX C

- LAND STATUS TABLES

NOTES

1. Appendix C indicates persons or entities to which the land was originally transferred to

or is in the process of being transferred from the federal government through Section
14(c) of the Alaska Native Claims Settlement Act. Private or public property transfers
subsequent to the original transfer from the federal government may not necessarily be
recorded with the Bureau of Land Management (BLM), and would not have been
discovered in our research. A complete title search should be conducted for properties
of interest to this project. The title search would indicate current ownership, and would
provide descriptions of any easements which may exist.

2. Information displayed in Appendix C, pages C-1 to C-16, conjoins with the land status

maps, Figures C1 and C2 (attached in Appendix C behind page C-16), and photographic
base maps located in Appendix D.

3. Symbols used in Tables:

VL = Vacant Lot
NS = Not Subdivided

W,A,B,C,D,F,E H L MX,I J, K, O, P designate community buildings

4, Deed type information for Tract "B", Blocks 13, 14, 15, 16, 17 and 18 were not

available at BLM.

5. Deed Types:

03/03/91 = Original Trustee Deed
05/25/26 = Native Ownership only (Restricted Deed)

02/26/48 = Native Transfer to Individual (Unrestricted)

C-1
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LAND STATUS TABLES

(Continued)
DEED TYPE LOT PROPERTY OWNER HOUSE
NUMBER (OCCUPANT) NUMBER
TRACT "A", BLOCK 1
03/03/91 1 City of Alakanuk VL
05/25/26 2 Clement E. & Margaret Joseph W
(Alstrom’s Store)
03/03/91 3 City of Alakanuk 105
‘ (Frank Alstrom, Jr.)
03/03/91 4 City of Alakanuk i06
(Ragner Alstrom)
05/25/26 5 Clement E. & Margaret Joseph VL
03/03/91 6 City of Alakanuk 107
_ (Frank Alstrom, Sr.)
03/03/91 7 City of Alakanuk VL
03/03/91 8 City of Alakanuk
Municipal Reserve
(Emmanuel Stanislaus) 109
{Gordon, Melvin Joseph) 110
(Willie Hanson) 113
(Robert Alstrom) _ 108
TRACT "A", BLOCK 2
03/03/91 1 City of Alakanuk VL
03/03/91 2 City of Alakanuk VL
03/03/91 3 | City of Alakanuk VL
05/25/26 4 James & Sally Leopold VL
03/03/91 5 City of Alakanuk VL
Municipal Reserve
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LAND STATUS TABLES
(Continued)
DEED TYPE LOT PROPERTY OWNER HOUSE
NUMBER (OCCUPANT) NUMBER
TRACT "A", BLOCK 3
03/03/91 1 City of Alakanuk VL
03/03/91 2 City of Alakanuk 122
(John Lamont, Joseph Francis)

- 03/03/91 3 City of Alakanuk VL
03/03/91 4 City of Alakanuk VL
03/03/91 5 City of Alakanuk VL
03/03/91 6 City of Alakanuk VL
03/03/91 7 City of Alakanuk VL
03/03/91 8 City of Alakanuk VL
03/03/91 9 City of Alakanuk VL
03/03/91 10 City of Alakanuk VL

Municipal Reserve _
TRACT "A", BLOCK 4
03/03/91 None City of Alakanuak
Municipal Reserve NS
{Charlie Hanson) 111
(Curt Konst) 112
(Williec Hanson) 113
TRACT "A", BLOCK 5
03/03/91 1 City of Alakanuk VL
03/03/91 2 City of Alakanuk VL
03/03/91 3 City of Alakanuk VL
03/03/91 4 City of Alakanuk VL
03/03/91 5 City of Alakanuk VL
03/03/91 6 City of Alakanuk VL

APPENDIX.C
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LAND STATUS TABLES

(Continued)
DEED TYPE LOT PROPERTY OWNER HOUSE
NUMBER (OCCUPANT) NUMBER
TRACT "B", BLOCK 1
03/03/91 1 City of Alakanuk VYL
03/03/91 2 City of Alakanuk VL
03/03/91 3 City of Alakanuk 98
' (Marvin Paul)
TRACT "B", BLOCK 2
03/03/91 1 City of Alakanuk 94
(Frank Johnson)
03/03/91 2 City of Alakanuk 95
(Phillip Phillip)
03/03/91 3 City of Alakanuk 96
(George Strongheart)
03/03/91 4 City of Alakanuk 97
(Ernie Hanson)
03/03/91 5 City of Alakanuk 93
(Mary Theresa Augustinie)
03/03/91 6 City of Alakanuk 92
(Charles Harry, Sr.)
03/03/91 7 State of Alaska
: Division of Aviation -
(Denis Sheldon) 91
03/03/91 8 State of Alaska
Division of Aviation
(Airport Equipment Garage) S
03/03/91 9 State of Alaska
Division of Aviation VL
03/03/91 10 State of Alaska
Division of Aviation VL
03/03/91 11 State of Alaska
Division of Aviation VL
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LAND STATUS TABLES
(Continued)

DEED TYPE

LOT
NUMBER

PROPERTY OWNER
(OCCUPANT)

HOUSE
NUMBER

TRACT "B", BLOCK 2 (cont.)

03/03/91

12

State of Alaska
Division of Aviation

03/03/91

13

State of Alaska
Division of Aviation

VL

03/03/91

14

State of Alaska
Division of Aviation

03/03/91

15

City of Alakanuk

03/03/91

16

City of Alakanuk
(Edward Post)
(Regis Augline, Sr.)

14
13

03/03/91

17

City of Alakanuk
(Curtis Augline)

i1

03/03/91

18

City of Alakanuk
(Jacob Murphy)

12

03/03/91

19

Municipal Reserve
State of Alaska
Division of Aviation

VL

TRACT "B", BLOCK 3

03/03/91

Department of Education
State of Alaska
(School Complex)

03/03/91

Department of Education
State of Alaska
(School Complex)

03/03/91

Department of Education
State of Alaska
(School Complex)

03/03/91

Department of Education
State of Alaska
{School Complex)
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LAND STATUS TABLES

(Continued)
DEED TYPE LOT PROPERTY OWNER HOUSE
NUMBER (OCCUPANT) NUMBER
TRACT "B", BLOCK 3 (cont.)
03/03/91 5 Department of Education A
State of Alaska
(School Compiex)
03/03/91 6 Department of Education A
State of Alaska
(School Complex)
03/03/91 7 Department of Education A
State of Alaska
(School Complex)
03/03/91 8 Department of Education A
State of Alaska
(School Complex)
TRACT "B", BLOCK 4
03/03/91 1 City of Alakanuk B
03/03/91 2 City of Alakanuk
(Richard Weaver, Sr.) S
(Richard Weaver, Jr.) 10
03/63/91 3 City of Alakanuk
(Rita Joseph) 8
03/03/91 4 City of Alakanuk VL
03/03/91 . 5 City of Alakanuk VL
03/03/91 6 City of Alakanuk VL
03/03/91 7 City of Alakanuk VL
03/03/91 8 City of Alakanuk VL.
03/03/91 9 City of Alakanuk VL
Municipal Reserve
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LAND STATUS TABLES

(Continued)
DEED TYPE LOT PROPERTY OWNER HOUSE
NUMBER (OCCUPANT) NUMBER
TRACT "B", BLOCK 5
03/03/91 1 City of Alakanuk
(Peter Black) 1
03703/91 2 City of Alakanuk
: (Tony Simmons) 3
03/03/91 3 City of Alakanuk VL
03/03/91 4 City of Alakanuk VL
03/03/91 5 City of Alakanuk
(Paul Stanislaus) 6
03/03/91 6 City of Alakanuk VL
03/03/91 7 City of Alakanuk VL
03/03/91 8 City of Alakanuk VL
03/03/91 8A City of Alakanuk VL
05/25/26 9 Winifred M. Canoe VL
05/25/26 10 Thomas & Cecille Chikigak VL
03/03/91 11 City of Alakanuk
(Arthur Chikigak) 7
03/03/91 12 City of Alakanuk
' (John Aloysius) 5
03/03/91 i3 City of Alakanuk
(Austin Kakorutak) 4
03/03/91 14 City of Alakanuk VL
03/03/91 . 15 City of Alakanuk
: (Paul Ayunerak, Sr.) 2
TRACT "B", BLOCK 6
‘03/03/91 1 Department of Education
State of Alaska
(WTP, Sauna, Laundry) C
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LAND STATUS TABLES

(Continued)
DEED TYPE LOT PROPERTY OWNER HOUSE
NUMBER (OCCUPANT) NUMBER
TRACT "B*, BLOCK 6 (cont.)
03/03/91 2 Department of Education
State of Alaska
(WTP, Sauna, Laundry) C
. 03/03/91 3 Department of Education
State of Alaska
(WTP, Sauna, Laundry) C
03/03/91 4 Department of Education
- State of Alaska
(Head Start) D
05/25/26 5 John L. Chikigak
(John L. Chikigak) 15
05/25/26 -6 ‘John L. Chikigak VL
05/25/26 7 Bernard & Josephine George
(Bernard George) 17
03/03/91 8 USA c/o Corps of Engineers
Alaska District
(Armory) F
05/25/26 9 Joseph & Josephine Yames
(Josephe James, Sr.) 13
05/25/26 10 Felix & Rose Edmund
(Rose Edmund) 19
03/03/91 11 City of Alakanuk VL
03/03/91 12 City of Alakanuk VL
03/03/91 13 City of Alakanuk VL
03/03/91 14 City of Alakanuk VL
03/03/91 15 City of Alakanuk VL
03/03/91 16 City of Alakanuk VL
03/03/91 17 City of Alakanuk VL
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LAND STATUS TABLES

(Continued)
DEED TYPE LOT PROPERTY OWNER HOUSE
NUMBER (OCCUPANT) NUMBER
TRACT "B", BLOCK 6 (CONT.)

03/03/91 18 City of Alakanuk

(Fred Augustine) 16

(New City Clinic) E
03/03/91 19 Department of Education

State of Alaska

{School Complex) A
03/03/91 20 Department of Education

State of Alaska

(United Utilities) B
-03/03/91 21 Department of Education

State of Alaska

(School Complex) A
03/03/91 22 Department of Education

State of Alaska

(School Complex) A

TRACT "B", BLOCK 7

05/25/26 1 Ignatins George

(Teresa George) 21
05/25/26 2 Curtis Augline

_ (Nancy James) 22

05/25/26 3 John Ayunerak

(John Ayunerak) 23

(Jimmy Ayunerak) 23A
05/25/26 4 Thomas Augustine VL
05/25/26 5 Maria Augustine

(Donald Augustine) 24
05/25/26 6 Billy Buster

(Gabriel Buster) 25
05/25/26 7 John J. & Sara M. Buster

John Buster 26

APPENDIX.C

C9




o
’] , LAND STATUS TABLES
N (Continued)
o DEED TYPE LOT PROPERTY OWNER HOUSE
- NUMBER (OCCUPANT) NUMBER
TRACT "B", BLOCK 7 (cont.)
. 05/25/26 8 Paul & Mary Ayunerak
A (Joseph Ayunerak) 27
O 05/25/26 9 Morris & Bridget Kilbuck
' (John & Agnes Kiibuck) 28
05/25/26 10 Zachius & Mary Agnes Paul
- (Zacheys Paul) 29
03/03/91 11 City of Alakanuk VL
03/03/91 12 City of Alakanuk
- Maunicipal Reserve VL
(0 TRACT "B", BLOCK 8
- 03/03/91 1 Alaska Village Electric Corp., Inc.
- VL
b 03/03/91 2 Alaska Village Electric Corp., Inc.
VL
05/25/26 3 -Frank J. Johnson VL
05/25/26 4 Frank J. Johnson VL
— - 05/25/26 5 Johnson Katchakoak
- (Johnson Katchakoak) 34
. 03/03/91 6 Catholic Bishop of Northern Alaska
(Catholic Church) H
(Monica Murphy) 39
03/03/91 7 City of Alakanuk
(Frederick Joseph/Roger Lowe) 40
03/03/91 8 City of Alakanuk
. (Old Community Hall) L
(New Public Safety Building) M
-~ (Fire Department) X
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LLAND STATUS TABLES

(Continued)
DEED TYPE LOT PROPERTY OWNER HOUSE
NUMBER (OCCUPANT) NUMBER
TRACT "B", BLOCK 8 (cont.)

03/03/91 9 City of Alakanuk

(New City Shop) J

(Old City Office) K
03/03/91 10 City of Alakanuk

(Community Ctr./City Office) I
05/25/26 11 Charles & Emily Harry, Sr.

(Charles Harry, JIr.) 37

(Martin Harry) 38
05/25/26 12 Henry & Angela Philipp

(Pricilla Philipp) 36
05/25/26 13 Agnes S. Sheldon

(Agnes Sheldon) 35
05/25/26 14 John B. James _

(Michael James) 33

(John B. James) 32
05/25/26 15 Ethel Stern

(Paul Stern) 31
05/25/26 16 Andrew & Caroline White
02/26/48 (Ray Oney) 30
03/03/26 17 City of Alakanuk VL
03/03/26 18 City of Alakanuk VL

TRACT "B", BLOCK 9
05/25/26 1 Angela Andrews
' (Edgar Andrews) 41

05/25/26 2 Angela Andrews

(Mary Andrews) 42
05/25/26 3 John & Rose Kameroff |

(John Kameroff, Sr.} 43
05/25/26 4 Rita A. Joseph

{Alma Hanson) 46
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LAND STATUS TABLES

(Continued)
DEED TYPE LOT PROPERTY OWNER HOUSE
NUMBER (OCCUPANT) NUMBER
- TRACT "B", BLOCK 9 (cont.)
05/25/26 5 Paul M. & Christine A. Phillip
(Paul Phillip, Sr.)
47
05/25/26 6 Placid C. & Lucy H. Joseph
(Placid Joseph, Sr.) 49
05/25/26 7 Yoe & Martina Phillip
(Joe Phillip} 50
05/25/26 8 Paul Duny
_ (Paul Tony) 52
05/25/26 9 Bernard Stanislaus
(Bernard Stanislaus) 54
05/25/26 10 John L. & Mary R. Williams
_ (John Williams) 55
03/03/91 11 City of Alakanuk
(Clifford Damian}) 56
05/25/26 12 William R. & Ida S. Duny VL
05725126 13 William R. & Ida S. Duny
- (William Duny) 33
03/03/91 14 City of Alakanuk _
(Patrick Philipp) 51
03/03/91 15 City of Alakanuk
John Kameroff 43
03/03/91 16 City of Alakanuk VL
05/25/26 17 Alexie & Angela Patrick
(Francis Patrick) 45
05/25/26 18 Charles & Laura Patrick’
02/26/48 (Charlie Patrick) 44
05/25/26 19 Theresa E. Cook VL
05/25/26 20 Theresa E. Cook VL
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LAND STATUS TABLES

(Continued)
DEED TYPE LOT PROPERTY OWNER HOUSE
NUMBER (OCCUPANT) NUMBER
TRACT "B", BLOCK 10
05/25/26 1 Laurence T. & Adeline Edmund
(Laurence Edmund) 57
03/03/91 2 US Postal Service
(Post Office) O
05/25/26 3 David F. & Ruth N. Jorgenson
) (David Jorgenson) 59
05/25/26 4 David F. & Ruth N. Jorgenson
B (Ramona Jorgenson) 60
05/25/26 5 David E. & Ruth N. Jorgenson
(Jorgenson Store) P
05/25/26 6 David F. & Ruth N. Jorgenson VL
05/25/26 7 David F. & Ruth N. Jorgenson VL
05/25/26 8 Camille & Sophie Joseph
: ) (Camille Joseph) 62
05/25/26 9 Joe & Judith Joseph
(Joe Joseph) 63
05/25/26 10 Joseph & Katherine C. Agayar
(Joe Agayar) 64
03/03/91 11 City of Alakanuk
(Laura Patrick) 65
03/03/91 12 Cit of Alakanuk
(Rose Rene) 66
03/03/91 13 City of Alakanuk
_ (Thomas Chikigak) 61
05/25/26 14 David E. & Ruth N. Jorgenson VL
05/25/26 15 David F. & Ruth N. Jorgenson VL
05/25/26 17 David F. & Ruth N. Jorgenson |
(Jorgenson Store) P
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LAND STATUS TABLES

APPENDIX.C

(Continued)
DEED TYPE LOT PROPERTY OWNER HOUSE
NUMBER (OCCUPANT) NUMBER
TRACT "B", BLOCK 10 (cont.)
05/25/26 18 David F. & Ruth N. Jorgenson VL
05/25126 19 David F. & Ruth N. Jorgenson VL
05/25/26 20 Henry E. & Sophie Bob
(Brendon Bob) 58
TRACT "B", BLOCK 11
ALL SUBDIVIDIDED INTO BLOCKS
13 TO 18
TRACT "B", BLOCK 12
03/03/91 NONE | City of Alakanuk
Maunicipal Reserve NS
TRACT "B", BLOCK 13
1 City of Alakanuk
(Manual Isidore) 82
2 City of Alakanuk
(Anges Xavier) 83
3 City of Alakanuk VL
4 City of Alakanuk VL
5 City of Alakanuk VL
6 City of Alakanuk
(Ray Joseph) 84
7 City of Alakanuk VL
8 City of Alakanuk VL
9 City of Alakanuk VL
10 City of Alakanuk
(Mary Auglise) 85
C-14




LAND STATUS TABLES

(Continued)
DEED TYPE LOT - PROPERTY OWNER HOUSE
NUMBER (OCCUPANT) NUMBER
TRACT "B", BLOCK 13 (cont.)
11 City of Alakanuk
(Moses James}) 86
i2 City of Alakanuk
(Camille O’Malley) 87
(John O’Malley) 50
13 City of Alakanuk
(Noal Tyson) 38
(Tim Sergie) 89
TRACT "B", BLOCK 14
NONE | City of Alakanuk NS
TRACT "B", BLOCK 15
1 City of Alakanuk VL
2 City of Alakanuk VL
TRACT "B", BLOCK 16
NONE | City of Alakanuk NS
(Frames Damian) 120A
(Cyprian Augline) 76
TRACT "B", BLOCK 17
1 City of Alakanuk
(Harry Stanislaus) 69
2 City of Alakanuk
(Hilary Leopold) 70
3 City of Alakanuk
(Barbara Joe) 71
4 City of Alakanuk 72
(Louie Shelton)
5 City of Alakanuk VL
6 City of Alakanuk VL
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LAND STATUS TABLES

(Continued)
DEED TYPE LOT PROPERTY OWNER HOUSE
NUMBER (OCCUPANT) NUMBER
TRACT "B", BLOCK 17 (cont.)
7 City of Alakanuk
(Martha Keyes) 74
(Nick Sugar) 77
(Joe Joseph, Jr.) 78
(David Augline) 79
8 City of Alakanuk:
(Ramona Jorgenson) 60
9 City of Alakanuk
(Louiec Chikagak) 67
10 City of Alakanuk
(Paul Buster) 75
(Paul Phillip, Jr.) 80
I1 City of Alakanuk
(Ben Phillip) 73
12 City of Alakanuk VL
TRACT "B", BLOCK 18
1 | City of Alakanuk VL
2 City of Alakanuk
(Xavier Joseph) 81
3 City of Alakanuk
(Assembly of God) R
4 City of Alakanuk VL
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| NOTES:

1. LAND STATUS TABLES INDICATE PROPERTY OWNERS AT THE TIME THE LANDS
WERE ORIGINALLY CONVEYED FROM THE FEDERAL GOVERNMENT,

2. TRACT "A", BLOCK 5 PER U.S. SURVEY NO. 4405, ALAKANUK, ALASKA,
DATED 10-26-92,

3. TRACT "B", BLOCKS 7, 8, 9, 10, 12 PER U.S. SURVEY NO. 4405, ALAKANUK,
ALASKA, DATED 10-17-68.

4. BLOCK 11 WAS SUBDIVIDED INTO BLOCKS 13 TO 18, PER U.S, SURVEY #4405,
ALASKA, ALAKANUK TOWNSITE, DATED 10-26-92.

NOTE: DRAWING MQT TO SCALF.

CITY OF ALAKANUK

! LAND STATUS MAP
ALAKANUK, ALASKA

DAMES & MOORE

|
JOB NO.  25554-001—150 | DRAWN BY: vys

DATE: 05 APRIL 1983 FILE_NaniE: D0BASEDWG
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NOTES:

1. LAND STATUS TABLES INDICATE PROPERTY OWNERS AT THE TIME THE LANDS
WERE ORIGINALLY CONVEYED FROM THE FEDERAL GOVERNMENT.

2. TRACT "A", BLOCKS 1, 2, 3, 4 AND TRACT “B", BLOCKS 1, 2, 3, 4, 5, 6, PER
U.S, SURVEY NO. 4405, ALAKANUK, ALASKA, DATED 10-17-68.

NOTE: DRAWING NOT TO SCALE.
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City of Alakanuk
December 10, 1992

Page 2
: Average Range of Percentage of
Number of | Cost Per Costs Per Community
Utility Restdential Month Month Subscribed
Name Service Subscribers () %)
Alaska Village Electric
Cooperative Electricity 111 46 19-650 95
Unicom : Telephone 82 1500 21-5000 70
City of Alakanuk Water 64 689 20-1009 55
City of Alakanuk Cable TV 44 46 - 38
N/A Fuel Oil 50%9 779 40-150'¢ 100
City of Alakanuk Solid All 10 - 100
Waste

Notes:

Based

(1) Probably includes public and commercial--may be somewhat high for residential.

(2) Includes only homes which use city supplied water. Other residents use rainwater, melted ice, etc.
Homes or businesses which have piped water and sewer are not included.

(3) Includes average of 20 gal/day/home (from VSW survey) at $0.10/gal plus $2 delivery charge once per
week. Twenty gal/day/home may be somewhat high. During our site visit, Ray Oney stated that the
City delivers approximately 200-300 gal/month to cach home which uses treated water.

(4) Estimated. .

(5) Estimated based on VSW survey. Some residents heat their homes with wood, a combination of an
oil system and wood, or other methods.

(6) Estimated based on conversations with Alakanuk residents and assuming diesel fuel is available for
$1.40 per gallon. Amount of fuel used may vary based on the type of heating system used in each
home.

on the above table, it appears that the average household in Alakanuk spends

approximately $397 per month on utilities, assuming that the average household subscribes to

all of the utilities. If cable television is excluded, the average monthly cost for utilities is

approximately $351. Conversations with residents indicated that the average monthly phone bill
is approximately $50. The value provided by Unicom probably includes public and business

offices and is probably somewhat elevated. Considering this, the estimated utility costs compare

favorably with the amount ($269 per month) found in the 1991 VSW community survey.
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City of Alakanuk
December 10, 1992
Page 3

The results of the community survey indicate that the average resident would be willing to pay
approximately $72 per month for improved water and sewer facilities. As shown in the above
table, the average resident who now uses water from the water treatment plant pays
approximately $68 per month. However, this estimate may be somewhat high based on
conversations with residents. If water and sewer services can be provided for approximately $70

per month, there should be little financial impact on these residents. Obviously, residents who

currently use rainwater or melt ice for water will be impacted more significantly.

The survey indicates that most residents are eager to have improved sanitation facilities, and
would prefer to have running water and piped sewer. As shown above, most of the residents
are willing to pay a reasonable amount for these services. Other important points which were
addressed in the VSW household survey include the following. The percentages below are based
on the 85 housecholds which responded to the survey.

* Approximately half of the homes surveyed are equipped with one or more of the
following: kitchen sink, bathroom sink, tub/shower.

. Approximately haif of the homes are large enough to install a 6 foot by 10 foot
~ bathroom.

* Nearly 60% of the residents are willing to add on to their homes to accommodate a
bathroom.

* QOver 80% of the residents believe the city should help pay for operation and
maintenance of a new system.

* Over 40% of the residents would support an increase in the city sales tax to help pay
~ for operation and maintenance of a new system.
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If you have any questions or comments regarding the enclosed, or need any additional
information, please feel free to call at any time.

Very truly yours,

DAMES & MOORE

WAMJ Alher—

Deborah S. Allen
Project Engineer

MWichael . Foitor ky D5A.

Michael L. Foster, P.E.
Project Manager

MLF/DSA:ji
ALAKI210.LTR

cc: Mr. Paul Gabbert, Village Safe Water
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ALAKANUEK, ALASKA
COMMUNITY SURVEY

,This survey is to help the Alakanuk City Council to plan and implement water,
wastewater, and solid waste improvements for Alakanuk. Presently, the City of
~~Alakanuk is planning to implement a ceonstruction grant from the State of Alaska
to upgrade a honeybucket haul system. This is the first step recommended in a

~feasibility and cost study prepared by the U.S. Public Health Sexrvice for the
_City.

~While the PHS study outlines the technical and cost details of accomplishing

sanitation and environmental 1mprovements, a clearer understanding of what
~mAlakanuk residents want as a whole is needed. In order to better understand the
: de51res of Alakanuk residents regarding sanitation facilities, we ask that you

“take a little time to answer the questions on this survey form. We will summarize
-~your @nswers with those of other residents in order to help us plan the types of
.~ facilities and the proper sequence of construction activities that are most
-~appropriate for Alakanuk. Thank you for your time!

" 'Household\Building name

_, (and number) 20 Youse holds /85 responses: fzz Rﬂ.!f-‘/&&lﬁ%

- Please locate and mark your home on-the City layout map.

Post-It™ brand fax transmittal memo 7671

Where do you presently dispose of human wastes?

a. Pits by home

4b e. Bunker \
b. Outhouse B- f Slough Vo
c. VSW wastewater Fac1llty 2. g. On ground near home 17
d. solid waste site \ h Other (specify) o
(fords)

Where do you presently get your drinking water° How much do you collect each
day?

a. Washeteria watering point _ 29 d. Water delivery 35
b. Slough 2. e. -Reinwater ice \g
c. Rainwater 5% f. Other )
A. 5 gal. _\B C. 10 gal. 12 E 15 gal. \0
B.20 gal. A D. 30 gal. 30 . Other B

WL & ibzo gallhy ! 20 L%%vﬁéﬂz Ay

If you don’t use the existing water supply, please indicate why.

a. Traditional source more convenient Y
b. Water supply too expensive _ 8
c. Water supply tastes bad 18
d Consider water supply unhealthy 6
e. Water supply is unreliable 2
f. Supply point is too far from home 20
g. Other 2

N -12

PE——

Fotpages + 5

b G <\ C‘A?t)ro From ?-IUL Cle:u't
Co. .

Co.

Oept. Phone #

Fax # Fax #

— ST e Fescllfs [ ALIENGE




4. Do you think that water and sewer improvements are needed?
YES _85 NO 2

5. Do you feel that present water sources and waste disposal practices
adequately protect the health of local residents?

YES ZZ_  No _Gl NA, 2

6. The existing State grant is for Honey Bucket Haul System upgrades. This is

to solve immediate disposal problems only. Do you have any suggestions how
. to best implement this so that it will work for you?

et EXISTING GRANT PROVIDES FOR: _ YOUR SUGGESTIONS:

i purchase 4WD honey bucket haul truck - gmgmgbim CpresenT 20 —Move @nm‘a{
o modify (minor) existing lagoon - p. A s

L agqarage for haul wvehicles - Xeep wids clear 8 = haling g, Sprea

~Efpect to p3Y for haol. 2 —Hatling kevidbe ok 6 r — running WS onli & 4 dsaw

o TBKe Greof moimdaene. 22 3uhley if nitovadaged & - Mate, Surc, schellels ¥ept 7 — Provile tolugin
: ~ Cenfialazed dompr itier 2 'Wfa'tmk bns 7 ' gk as s new 2 o PUklIC

— —Hope peple CBn,érU-ﬁyf ~But Sm ' ~{>mvlde,.bl.5 for Ppre, 2. ~R3 Pri5 griemes
WES o howeb ctgptoschodl | g G isE

7. From the previous sanitation survey, most residents desired piped water and

‘ sewer system as a solution to existing water and sewer problems. This desire

may be feasible for the more centralized part of the City. In order to

accomplish piped water and sewer facilities as soon as possible, some
- sections of the City will have to be serviced by different sanitation
systems. Do you understand that the City may only be able to provide piped
water and sewer to the densest and most centralized sections of the City?

YES _G9 No _i2 NA. 5

- 7a. If you do not live in the densest and most centralized section of the
City, could you give some comments about what you think about not
getting piped water and sewer while some other households will.

L —NA 2.6 —Undershind W Cuy Rt Prvde piped WES to ouiying 3vEas 3
= Qiquwaddnotbe G 25 M- Pauirg g? g:vt)sas 15_@uired ), oot (€ g \
- \f Other 2xyices pwy/Med 12 - can _ubt me <ecvices U
C=¥oubd el mind 8 ~ Poes_not Kndu) Wik Mml%g__ﬂnmt&m_m};k&___
- D\SE\ Pointed 2
8. e next phase of improvements is 1likely to involve upgrading the water
1 supply system and start constructing all weather winter watering points in
s segments. Would you use an all-weather coin operated watering point?

YES 56 NO 2.6 NA. >

STy

- 8a. Please give some comments or suggestions on what you think the next
phase of improvements should be.

- N.A. 40 - Wastenahr dspsal JO

= Konnim wokr £ Seupt” 1 2- - Woknng _poirds will notuorK -4
o —_Waknly oy nts Il — kefer uills witr— 4
: - Sa{-/jﬂcd' with (fes l’afomwx(#onsz. v/
- ~ Wakr1ny founfs Sheld be free 1
9. Which bathroom fixtures are installed in your home?
a. Kitchen sink 52 c. Bathroom sink 45 e. Tub/shower _ﬂ_d]_

b. Toilet 5 d. Water Heater < f. Nothing




r12.

i3,
wld.
e

-15.

16.

o550 2R
o Iso-t00 2L WIS =

17.

o

Is your house large enough to install a 6 foot by 10 foot bathroom?

YES _42.  No _Z» NA <

Would you be willing to add on to your home for a bathroom?

YES B0 KO _29 _ NA 6

How many people live in your home? AVQ-'Sxyiome;
NA 2

How many months during the year is your whole family away from your house?
N.A. 1o AVG. -Q months

How do you heat your house?

a. 0il - forced air 46 c. Wood +=

b. — hydronic ] ‘d. oOther 21

How much do you currently spend for utilities (electricity,
o5 18 ¥ 300 - 6oo

¥ mo-200 42

2c

NA. &

fuel oil, etc)?

AYG $ 262 per month

All sanitation facility improvements cost money to operate and maintain in

a dependable manner.

How much could yvou afford to spend to help operate and

maintain sanitation facilities in Alakanuk?

Floo-TH 1o

Monely 1S Budlable.

N.A 2

Mg $ _ 72 per month

Should the City of Alakanuk help to pay to operate and maintain sanitation
facilities?
YEs _70 wNo 1D = NAZ
Would you support an increase in the City sales tax to help pay for the
operation and maintenance of sanitation facilities?
YES _ 37 No _ 15 UNsSuRe _320
. NAL 2
Where do you dispose of your trash?
a. TFenced Solid Waste Site “4 ¢. Along River Banks >
b. Dumpsters ' 68 d. Other wnlra <
| Burner S
Please add any other problems or suggestions you have concerning sanitation
facilities in Alakanuk.
"Ruhmr% \NE>) \Abu\.e\ QJG', %OOA 6 - L SE vl {ess ¢
- k S S 2 3eVice @bgc megllrgs £L£5t
~ ool Sgg_mmu.nimgm winter > ~Some. ¥ind %Dsgm@ el o ée“ oggﬂ
e homes oS5 ﬂacklwv‘ﬂo; gt
Gyl dump 15 3 d6RS 2 ﬁszrwces. g :
~ 2-
= Lgeon 1S too dose to Schaol ~fave 3 @umntiq hectig discoss thi
~Yrstect % g {mmfbab and Stowmack ineS & -yl do an'{)%km%
~ o flace to domp WB. Inwimer
~I¢ bl Systems 1mplerented; gpeat FArC
shold be mase Fo gerak W correciiy L
= Canfay for SeqiceS only Uhen 5350
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5600 B STREET, SUITE 100, ANCHORAGE, ALASKA 99518-1641
(907) 562-3366 FAX: (307) 562-1297

March 23, 1993

Mr. Ray Oney

City Manager

City of Alakanuk
Post Office Box 167
Alakanuk, AK 99554

Summary Report - Current
Operation & Maintenances Practices
Sanitation Facilities Master Plan
D&M Job No. 25654-001-160

Dear Mr. Oney:

Presented in this letter is a2 summary of our review of the current operation & maintenance
(O&M) practices for the existing sanitation facilities in Alakanuk. As part of our first two site
visits, we collected information on the O&M of the existing sanitation facilities which included
the water treatment plant, the washeteria and saupa, the sewage collection and treatment
facilities, and the solid waste collection and disposal system. The data collected included O&M
manuals and miscellaneous drawings. This information, in conjunction with applicable
regulations and interviews with City personnel including Safewater facility operator Paul
Ayunerak, represent the basis of this Report. As part of this Report, we have also included a
brief evaluation of the potential for recovering waste heat from Alaska Village Electric
Cooperative’s (AVEC) generating facility, and a summary of current fuel storage capacity and
usage for existing facilities.

Existing System

The current water treatment system consists of flocculation, sedimentation, filtration,
fluoridation, and chlorine disinfection. Surface water from the Yukon River is the source for
the water treatment plant. After treatment, the water is stored in a 200,000 gallon tank which
is located adjacent to the water treatment plant. The treated water is then piped to the
washeteria, sauna, school, clinic, and teacher’s housing. The remaining residents either haul
their own water or have water delivered by city personnel.
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A limited piped sewage collection system exists which consists of aboveground collectors with
a force main to a nearby lagoon. The system serves only the washeteria, sauna, school, clinic,
and teacher’s housing. The sewage collection system should require little operator time except
for potential maintenance of the force main pumps. Therefore, we have assumed that the
treatment plant operator’s time is spent primarily operating and maintaining the water treatment
plant equipment and the washeteria operations. Individual homes are served by pit privys which
were installed during the summer of 1992, Each pit privy is maintained by the homeowner or
resident of the property. '

The current solid waste disposal system consists of dumpsters placed at various locations around
town. The dumpsters are emptied periodically at a landfill which is located near the airstrip.
Solid waste collection is operated by the City.

Operation & Maintenance Procedures

According to Safewater facility operator Paul Ayunerak, complete O&M manuals and
maintenance schedules for the entire water treatment system and the wastewater collection and
disposal system are not available. The only O&M manual which exists is for the Neptune
Microfloc system. |

Two operators with partially overlapping schedules maintain the Safewater facility. One
operator works from approximately 9:00 a.m. to 5:00 p.m. and the other works from
approximately 2:"00'p.m. to 9:00 p.m. In addition, two clerks are employed by the Safewater
facility, one at the washeteria and one at the sauna. Water is delivered to residents by one of
the operators Monday through Friday. Residents must call one day in advance, and water is
then delivered in the order in which the calls were received.

Mr. Ayunerak stated that maintenance for the facilities is generally performed on and as needed
basis, rather than performing routine preventive maintenance on a set schedule. Mr. Ayunerak
has just recently become the Safewater facility operator. He stated that when he took over from

“the previous operator, the critical spare parts available at the plant were depleted. Since then,

he has worked to obtain an adequate supply of spare parts, although an actual list of the critical
spare parts has not been prepared.
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Mr. Pat McAree of the Yukon Kuskokwim Health Corporation (YKHC), recently prepared a
draft maintenance schedule for the Safewater facility. Mr. Ayunerak reviewed the schedule and
believes that with only two operators, it is not possible to complete all of the tasks on the
schedule for each day. Although the operators may intend to complete the tasks as outlined on
the schedule, other problems seem to arise which require their immediate attention.

According to the solid waste facility operation and maintenance personnel, the dumpsters are
emptied at the landfill approximately every two weecks. The operator estimates that it takes two
men approximately seven hours to empty all of the dumpsters. Generally, a loader and truck
are used to transport the solid waste to the landfill. On occasions when the truck is broken
down, each dumpster is individually transported to the landfill with the loader. Solid waste
collection and facility maintenance is conducted by the same personnel who maintain the roads
and the airstrip.

Operator Training & Certification

The operators for the Safewater facility are not currently certified by the State. This is due, in
part, to recent changes in maintenance personnel staffing. According to City personnel, the City
is actively pursuing providing the appropriate training and certification for the treatment plant
operators. Training for the operators is scheduled to be completed this winter.

Fie'd Testing

Mr. Ayunerak stated that chlorine residual in the treated water is tested daily in accordance with
ADEC’s Drinking Water Standards. The turbidity of the treated water is analyzed approximately
twice per week, although the Drinking Water Standards require that the turbidity be measured
daily when surface water is used as a source. The regulations aiso require that the water be
tested for fluoride daily. Fluoride is currently tested monthly when coliform samples are sent
to Bethel foranalysis. Future plans include implementing daily testing for fluoride. In addition,
the pH is checked periodically if the operator thinks that it is in need of adjustment. There is
no set written schedule for performing the fieid tests. Sometimes the testing is not performed
if the operator’s attention is required elsewhere.
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Laboratory Analyses

The following table lists the types and frequencies of laboratory analysis required by ADEC for
treated drinking water. ‘The information presented in the table applies to treatment systems
which utilize surface water as a source. Also presented in the table are the most recent dates
on which the City of Alakanuk submitted samples to the YKHC in Bethel for analyses. Data
regarding Total Trihalomethane analysis was provided by Lynn Cochrane of ADEC on March
23, 1993. All other data regarding tnhe Alakanuk treated water sample submittals was provided
by Keith Cook of YKHC and was current as of January 29, 1992.

Analysis _ . Required Frequency . Most Recent Alakanuk Sample

Submittals

Inofganic Chemicals - Once per Year 11-18-91®
Organic Chemical Pesticides Oﬁce per Three Years. 8-24-92
Volatile Organic Chemic#ls | See 18 AAC 80.405@ 3-24-92
Total Trihalomethanes Quarterly ‘ 331920
Natural Radioactivity _ Once per Four Years 8-24-92
Coliform Bacteria. Once per Month ‘ 12-92

Notes: (1) Not in compliance with ADEC frequency requirements.
@ One sample must be tiken every three months for the first year. If no detections are registered
during the initial sampling period, additional samples are required every three to five years
depending on the number of service connections, If detections are registered, subsequent

frequency of sampling may vary.

3) For systems using a halogen for disinfection, and serving more than 10,000 people.
) A sample was sent to YKHC during January of 1993, but due to weather delays the holding time
was exceeded.

As indicated in the table above and per conversations with Mr. Cook, the City of Alakanuk
generally submits the required samples for laboratory analysis on a regular basis, and generally
are in accordance with the regulations. Based on the results of the coliform bacteria analysis
over the last two years, coliform levels have only exceeded the requirements twice, during both
July and August, 1992. Samples submitted between September and December of 1992 tested
negative for coliform bacteria, which would tend to indicate that the system was again in

comphliance.
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Waste Heat Recovery

In some rural communities, waste heat from electric generating plants has been utilized. to heat
other types of facilities. In general, the source must be relatively close to the potential user to
justify waste heat recovery. The AVEC generating facility in Alakanuk is located on the south
side of Anderson Road approximately 1,900 feet (2,300 feet following the road) from the
Safewater facility. Because of the distance, it may seem that utilizing waste heat from the
AVEC plant would not be viable. However, there are many other factors which are important
when considering using waste heat. Among these factors are the type and age of the power
generator and the energy requirements of the potential user.

The feasibility of waste heat recovery is difficult to evaluate at the conceptual level because of
the many factors which must be considered. However, it should not be eliminated simply
because of the distance between the source and the Safewater facility. We have discussed the
possibility of utilizing waste heat with Steve Stassel of the Alaska Energy Authority (AEA).
Mr, Stassel has worked on several projects involving waste heat recovery in Alaska, and was
able to provide some baseline information to assist us in evaluating the feasibility of utilizing
waste heat in Alakanuk. |

According to Mr. Stassel, the AVEC power plant prime unit in Alakanuk is a Cummins KTA
1150 (approximately 285 KW capacity). AVEC is currently modifying the power plant cooling
system to allow for the installation of a waste heat utilization system. Based on this type of
generation equipment, the kW generated in FY92, and an assumed approximate distance of
2,000 feet between the power plant and the Safewater facility, Mr. Stassel estimates that there
is a maximum of approximately 10,000 to 12,000 equivalent galions of heating fuel that could
be saved by a waste heat system annually. This assumes that the end user could use all of the
available waste heat 365 days per year, which is obviously not a valid assumption. Realistically,
this may be equivalent to a savings of approximately 6,000 to 8,000 gallons of fuel annually.
As the distance between the power plant and the end user decreases, the equivalent amount of

fuel saved will increase.

Since AVEC is planning to install equipment to allow waste heat recovery in the Alakanuk
power plant, waste heat recovery may be viable. For example, heating the new HUD homes
which are located on the south side of Anderson Road both to the east and west of the power
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plant may be feasible since they are much closer to the source. A complete life cycle cost
analysis is necessary for each potential end user in order to evaluate the feasibility of waste heat
recovery. Inorder to complete the analysis, future fuel usage estimates for the Safewater facility
or other potential users must be obtained. After preparation of the Sanitation Facilities Master
Plan, and determination of potential upgrades or expansion of the Safewater facility, fuel usage
estimates can be obtained, and the life cycle cost analysis completed.

Aboveground Fuel Storage Tank Regulations

This section presents a brief summary of the regulatory requirements regarding aboveground fuel
storage tanks and estimated annual usage rates for commercial facilities in Alakanuk. The data
presented in this section is based on conversations with Alakanuk residents and AVEC
personnel, and on our review of applicable regulatory requirements. Drawings of the tank
farms, excluding the AVEC facility, were not reviewed; therefore, the tank storage volumes as
indicated in this section are approximate.

Regulatory Reguirements

STATE OF ALASKA

-Oil Discharge Prevention and Contingency Plans are required for oil terminal facilities that bave

an effective storage capacity of greater than 5,000 barrels (210,000 gallons) of crude cil or
greater than 10,000 barrels (420,000 gallons) of non-crude oil (AS 46.04.050 and 18 AAC 75).
None of the facilities in Alakanuk are subject to these requirements. '

FEDERAL

Spill Prevention, Control, and Countermeasures (SPCC) Plans

o SPCC plans must be prepared by owners or operators of non-transportation-
related onshore and offshore facilities engaged in drilling, producing, gathering,
storing, processing, refining, transferring, distributing, or consuming oil and oil
products, and which, due to their location could reasonably be expected to
discharge 0il in harmful quantities, as defined in Part 110 of this chapter, into or



2 DAMES & MOORE

City of Alakanuk
March 23, 1993
Page 7

upon the navigable waters of the United States or adjoining shorelines (40 CFR
112). Exceptions to this requirement include the following.

. Facilities not subject to the jurisdiction of the EPA are as follows:

Facilities, which due to their location, could not reasonably be
expected to discharge oil into or upon the navigable waters of the
United States or adjoining shorelines.

Equipment{ or operations of vessels or transportation-related
onshore and offshore facilities which are subject to the authority
and control of the U.S. Department of Transportation.

Those facilities which, although otherwise subject to the jurisdiction of the
EPA, meet both of the following requirements:

The underground buried storage capacity of the facility is 42,000
gallons or less of oil, and '

The Storage Capacity, which is not buried, of the facility is 1,320
gallons or less of oil, provided no single container has a capacity
in excess of 660 gallons.

None of the fuel storage facilities in Alakanuk, Which are included as part of this report, meet

the requirements for exception to the requirement for an SPCC pian.

0il Pollution Act of 1990 (OPA 90) Response Planning Requirements

OPA 90 (P.L. 101-380) was enacted to expand preveation and preparedness activities, improve

response capabilities, ensure that shippers and oil companies pay the costs of spills that do occur,

and establish an expanded research and development program. The Act establishes a new Oil
Spill Liability Trust fund, administered by the United States Coast Guard (USCG). Section

h 4204(a) of OPA 90 amends the Clean Water Act (CWA) section 311(j) to require regulations
that provide that owners or operators of facilities prepare and submit "a plan for responding, to
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the maximum extent practicable, to a worst case discharge, and to a substantial threat of such
a discharge, of oil or a hazardous substance." This requirement applies to any onshore facility
that, "because of its location, could reasonably be expected to cause “substantial harm" to the
environment by discharging into or on the navigable waters, adjoining shorelines, or the
exclusive economic zone." The following is a brief summary of response planning requirements
under EPA, USCG, and DOT. '

EPA

The owner or operator of any non-transportation-related onshore facility that, because of its
location, could reasonably be expected to cause substantial harm to the environment by
discharging oil into or on the navigable waters or adjoining shorelines shall prepare a facility
response plan and shall submit a response plan that satisfies the requirements of this section to
the Regional Administrator by February 18, 1993 (40 CFR 112.20). Determination of
substantial harm is as follows:

. Facilities that meet one or both of the following two criteria:

- The facility transfers oil over water o or from vessels and has a total
storage capacity greater than or equal to 42,000 gallons.

- The facility’s total oil storage capacity is greater than or equal to one
million gallons, and one of the following is true:

- The facility does not have secondary containment for each
aboveground storage area sufficiently large to contain the capacity
of the largest aboveground storage tank within each storage area;

- The facility is located at a distance (calculations provided in
Attachment C-III) such that a discharge from the facility could
cause injury to an environmentally sensitive area, as defined in
Appendix D;
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- The facility is located at a distance (calculations provided in
Attachment C-II) such that a discharge from the facility would
shut down a public drinking water intake; or,

- The facility has had a reportable spili in an amount greater than or
equal to 10,000 gallons within the last five years.

. A Flowchart for Defermination of Substantial Harm and Certification of
Substantial Harm Determination Form are attached. Per the flowchart, none of
the fuel storage facilities in Alakanuk, which were included as part of this report,
reqﬁire submittal of a response plan.

USCG

All marine transportation-related facilities (any onshore facility subject to regulation under 33
CFR Part 154 and any deep water port subject to regulations under 33 CFR Part 150) that could
reasonably be expected to cause substantial harm or significant and substantial harm to the
environment by discharging oil into or on navigable waters, adjoining shorelines, or the
exclusive economic Zone are requiréd to prepare and submit a Response Plan to the USCG by
February 18, 1993 (NVIC 7-92). None of the facilities in Alakanuk, which were included as
part of this report, are subject to this requirement.

DOT

Non-marine transportation-related facilities under the jurisdiction of DOT (e.g. DOT regulated
pipelines, highway vehicles, and railroad cars). ReSpbnse plans are to be submitted by February
18, 1993. None of the facilities in Alakanuk, which were included as part of this report, are
subject to this requirement.

Fuel Storage and Usage

Based on conversations with Alakanuk residents, it appears that most of the fuel stored for
commercial sale is used before spring. There have been times when the fuel supply has run
short in late spring. At these times, fuel use is restricted to elderly people or others who may
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have difficulty gathering firewood to heat their homes. Residents of nearby communities
occasionally buy fuel in Alakanuk, adding to potential shortage problems. The following table
presents fuel storage capacities at the primary commercial facilities in Alakanuk.

Facility Type of Fuel Storage Capacity Estimated Annual | Additional Storage
{ga) Usage Volume Available
(gal} (gal)
AVEC Plant #1 Arctic Diesel 124,534 81,400 (1991) 39,300
84,700 (1992)
Native Store Heating Fuel 61,000 61,000 0
Unleaded Gas 91,000 91,000 0
City Heating Fuel 18,000 14,000 - 15,000 3,000 - 4,000
Unleaded Gas 3,500 3,500 0
School Heating Fuel 93,000 80,000 13,000

There are three approximately 5,000 gallon abandoned fuel storage tanks near the west end of
town. The condition of the tanks is unknown; however, the piping is damaged, and the tanks
are currently located in a low area particularly prone to flooding. Peter Phillip has proposed
to the City council to have the tank integrity evaluated, and if the tanks are usable, to move the
tanks 10 a better location and repair the piping. The tanks could then be used to store fuel which
could be used by the City or sold to residents as needed.

Conclusions and Recommendations

Since there are no set procedures or schedules for performing the maintenance duties required
for the Safewater facility, the potential for problems exists. Although the current operators are
fairly knowledgeable of the procedures required to operate the facility, such as mixing chemicals
and performing routine tests, if the operators were to become unavailable, improperly treated
water could be distributed to the school and the other watering points.

Based on our review of the available operation and maintenance data, we propose that the
following recommendations be implemented.
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Provide complete operation & maintenance manuals for the water treatment plant,
washeteria and saﬁna, water distribution system, and the sewage collection and
disposal system. Manuals should include operation and maintenance procedures,
sample collection and analysis methods, manufacturer’s data for all systems, and
typical maintenance reports to document repairs, routine maintenance, and test
results.

Establish a fixed schedule for maintenance. The schedule prepared by Pat
McAree is a good beginning; however, based on conversations with the operators,
it is unlikely that they can or will be able to comply with the schedule. When
revising the schedule, it is recommended that the operators be consulted to
determine what they believe is reasonable. It must be stressed- that routine
maintenance is as important as troubleshooting. We believe that if the operators
are consulted and assist in the preparation of the schedule, they will be much
more likely to follow the schedule when completing their maintenance duties.

Prepare and maintain a critical spare parts list and inventory. The spare parts
inventory has been depleted in the recent past, although the current operators have
been trying to replenish the stock to an adequate level. However, an actual
written list of critical parts is not available Preparation of a written list of spare
parts will provide maintenance personnel with an easy method of tracking parts
which are in stock and parts which need to be ordered. The parts list should be
included in the appropriate section of the operation and maintenance manual, i.e.
water treatment plant, washeteria, etc.

Maintain current ADEC certifications for all plant operators. It 1s of extreme
importance that the operators of the sanitation facilities become ADEC certified
for both water treatment and wastewater disposal.

Perform field tests and submit samples for laboratory analysis in accordance with
ADEC Drinking Water Standards. Field test results should be logged on record
sheets daily. The sheets may be set up to accommodate one week of field test
results, and the record sheets should be filed at the end of each week. Field and
laboratory test frequencies should be defined in both the operation and
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maintenance manual and in the maintenance schedule. Although we understand
that at many times emergencies come up which require the operators immediate
attention, the daily chlorine and turbidity tests take little time to compleie and
should be performed daily. Once log sheets on which to record the results of the
tests have been prepared, pcrfbrming these tasks should take even less time.

Waste heat recovery should be evaluated further once fuel usage rates of future
1acilities can be estimated. Life cycle cost analyses should be performed for any
facility at which using waste heat may be considered, to determine whether fuel
cost savings over the life of the system justify the initial capital costs. Since
AVEC currently has plans to modify the existing cooling system at the power
plant in Alakanuk to allow for waste heat recovery, heating the new HUD homes
or the Safewater facility with waste heat may be economical.

Owners of fuel storage facilities in Alakanuk must be sure to comply with the
appropriate regulations. If SPCC plans do not exist for each facility, then they
should be prepared as scon as possible.

As summarized previously, it appears that there are over 391,000 gallons of
available fuel storage volume in Alakanuk. It is estimated that approximately
335,000 gallons of. the various types of fuel are used annually. Assuming that
approximately 90% of the total annual fuel use occurs during the winter (October
through May), then 301,000 gallons of storage volume is required. Therefore,
we estimate that there is approximately 90,000 gallons of extra fuel storage
capacity currently available in Alakanuk during the winter months.

We recommend that the three abandoned tanks located near the west end of town
be evaluated for potential future use. Although the piping is damaged, it may be
possible to relocate the tanks to a more suitable location, rehabilitate the tanks,
and replace the piping, thereby avoiding the expense of purchasing new tanks if
additional fuel storage volume is required due to potential upgrades or expansion
of the Safewater facility. Alternatively, the tanks could be used by the City to
store fuel for their use or for commercial sale as suggested by Peter Phillip.
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If you have any questions or comments regarding our operation and maintenance practices
summary, or if you require any additional information, please give us a call at any time.

Very truly yours,
DAMES & MOORE

Kot & ALl

Deborzah S. Ailen
Project Engineer

Michael L. Foster, P.E.
Project Manager

MLF/DSA:jj
O&MO319.LTR

Attachment

cc: Mr. Paul Gabbert, Village Safe Water
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CITY OF ALAKANUK, ALASKA
. r AT S
ORDINANCE NO .QO-' Q;;

AN ORDINANCE FOR THE CITY OF ALAKANUK, ALASKA PROVIDING FOR THE
ESTABLISHMENT AND ADOPTION

OF REFUSE COLLECTION AND 'DISPOSAL
SERVICES.

BE IT ENACTED BY THE COUNCIL OF THE CITY
OF ALAKANUK, ALASKA

Section 1. Classification.

This ordinance is of permanent nature.

Section 2. Purpose.

The purpose of this ordinance

is to establish a Refuse
Collection and Disposal Services.

Section 3. Chapter.

The Code of Ordinances of the City of Alakanuk, Alaska is
hereby amended by addition of a chapter to be numbered %"(Q'
which chapter reads as attached. _ :

Section 4. Effective Date.

This ordinance becomes effective upon its adoption by the city
council.

i

First Reading /- 3'70
Public Reading 2 -}/—5&)

ADOPTED by a duly constituted quorum of the City Council of
Alakanuk, Alaska, this _ // day of Dec- , 19 90

Il g bl

Mayor

ATTEST:

Qoo cea . (W v ayo.

City Clerk

ﬁ\.'u Y
W AT ey o
“ 11".’ K "\t,

\\\\\hamigixr_ o



CHAPTER

REFUSE_COLLECTIGN AND DISPOSAL SERVICES

Sections: : 1. Mandatory Subscrlption}

2. Sanitary Landfill.

3. Refuse Collection and Dlsposal.
4. Prohibited Acts.

5. Rates, Fees and Charges.

6. Billing and Payment.

7. Deposits.

B. Collection.

9. General Penalty.

Section 1, Mandatoxy'Subscription.

To protect the health and safety of the citizens of aAlakanuk and
under the authority of A.S5.29.35.050 all occupants of premises
capable of being served by the City of Alakanuk's refuse collection
and disposal system, at such times as the system is available to
their premises, shall enter into an agreement with the City of
Alakanuk for refuse collection and disposal services. Persons
accepting services  thereby agree to abide by the rules and
regulations established by the City Council and by the requirements

set forth in this Chapter, including alterations and amendments
which may be made from time to time.

Section 2. Sanitary Landfill.

The City shall maintain a sanitary landfill for the disposal of

refuse and waste materials in accordance with rates, rules and
regulations adopted by the Council.

Section 3, Refuse Collection and Disposal.

A. The City of Alakanuk shall manage,

operate and maintain refuse
collection and disposal services;

B. All refuse shall be deposited in receptacles designated by the

City;

The City or its designee shall regularly collect refuse from
such receptacles within the City boundaries;

D. “Refuse" is garbage, rubbish, ashes and similar
discharged from the routine operation of premises,
of placement in receptacles.

material
susceptible

Section 4. Prohibited Acts.

Tt shall be unlawful for any person or organization

i



To operate or malntaln an 1n61v1dua1 refuse disposal system,
unless such system is constructed and maintained in such fashion
that it does not contaminate any source of drinking, public or
domestic water supply. Such . systems shall comply with the
applicable standards of the Alaska Department of Environmental
Conservation, and be approved by the City Council of Alakanuk;

To maintain or permit the accumulation of refuse in, or around
his premises for more than 72 hours wunless' the refuse isg

contained in garbage cans or other containers acceptable to the
City Council;

To place, deposit or permit to be placed or deposited refuse
upon the property of another, including public property, except
with the consent of the owner of said property and only when
such placement or deposit is for the purpose of collection;

To carry, remove or transport refuse on a street or alley unless
the  refuse 1is contained or otherwise covered +to prevent
accidental discharge; -

To dump or dispose of refuse at any sites except those
maintained by the City and according to such rules and
regulations as may be adopted by the City Council for the sites'
safe and healthful operation and according to such local, state
and federal laws and regulations as may apply. '

Section 5. Rates, Fees and Charges.

A.

Refuse collection and disposal services will be provided only at
the rates, fees and charges established by the tariff schedules
approved and adopted by the Alakanuk City Council.

Fach applicant for the service shall complete and sign an
application for services or a special contract at the City
Office. A special contract may be written for large industrial
or commercial customers and shall contain such provisions and
stipulations as may be necessary or desirable to protect the
interests of both the City and the customer. 211 fees shall be
paid at the time of the service application. If an application

for service is made by two or more persons, the City has the

right to collect the full amount owed from .any one of the
applicants. Acceptance of service, with or without a signed
application or contract, shall be subject to compliance with the
terms of the applicable rate schedule or schedules and the
customer service policies contained in this Chapter or in
tariffs adopted by the City of Alakanuk.

Section 6. Billing and Payments.

A.

bills shall be mailed to each customer at the end of the month
to the mailing address furnished by the customer, and shall be
mailed at least twenty (20) days prior to the date the bill
becomes delinquent, which date shall be shown on the bill;




Bills shall be considered rendered, and other notices duly
given, when delivered to the customer personally. or vhen mailed
or delivered to the customer at the premises where the services
are received, or at the last known address of the customeyr, oOr
at the address furnished by the customer.

Failure to receive bills or notices which have been .properly
addressed and placed in the United States mail will not prevent
the bills from becoming past due or deliquent or excuse the
customer's responsibility for payment.

Unless otlerwise specified by special contract, service is
rendered for full billing periods;

Monthly flat charges are not subject to proration;

customers intending to be absent from Alakanuk and not in need
of services for extended periods of one billing or more shall
contact the City in reasonable time prior to their departure and
notify the City of the expected dates of their absence.

Section 7. Deposits.

A,

C.

A person requesting for the services requiring periodic billing
to a premises may be required to deposit a reasonable sum of
money not exceeding the estimated sum of two months billings for
the services requested;

A deposit shall be refunded to a customer within twenty (20)
days after the customer has ceased purchasing the services if

the customer has paid all the accrued rates, charges and

penalties;

A deposit shall be made in the name of the customer. A deposit
nray not be transferred from ocne customer to another.

Section 8. Collection.

A.

Nonsufficient Fund Checks. A charge shall be made as shown in
the schedule of fees and charges when a customer tenders payment
with a nonsufficient funds check. When the City is notified by
the customer's bank that there are nonsufficient funds to cover
a check . tendered for the services, the City may require the

customer to pay in cash, by money order, certified check or

other means which guarantee the customer's payment to the City
of Alakanuk; ,
Nonpayment for Services rendered. In those cases where
customers of the City of Alakanuk owe past due bills for
services rendered by the City, the City shall make efforts to
settle the outstanding bills through dJdeferred payments and
alternative methods of payment. If customers owing past due
bills still fail to settle their accounts a final notice for
payment shall be sent to their address of record by certified
mail.

1y



Section 9. General Penalty.

Every act prohibited-byifhis Chapter is unlawful. Unless another’

penalty is- expressly providéd for every. person -convicted of =&
violation of any provision of this Chapter, sball be punished by a
fine of not more than three hundred dollars ($300). : Such a fine
shall be set at the discretion of the fining authority. : Community
work may be performed 'in lieu of a fine. The value of community
work shall be not less than $5.00 per hour. A "viclation® is a
noncriminal offense punishable ‘only by a ®fine, but not by
imprisonment or other penalty; conviction of a violation does not

give rise to any disability or legal disadvantage based on
conviction of a crime;

a person charged with a violation is not
entitled :
(a) a trial by jury; or

(b) to have a public defender or other counsel appointed
at public expense to represent the person:

The penalty provided by this section shall, unless any other penalty

is expressly provided, apply to the amendment of any section of this
Chapter, whether or not such penalty is re-enacted in the amendment
ordinance. ‘.

o
-1
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The applicant is bound by the following rules and regqulations

of the Ordinance of the City of Alakanuk from which these are
taken:

l. DEPOSIT FOR SERVICES- ESTABLISH“ENT OF CREDIT

The applicant shall deposit with the city an amount equal to
two months estimated bills. Which is $2¢ip g .

The deposits will be refunded at the end of one year (or sooner
if the applicant discontinues service) if the applicant has not
been delinquent more that once in any twelve (12) consecutive
month period. When the service is terminated earlier, any

portion of the deposit not required to pay balances owed to the
City, will be refunded to the applicant.

2. BILLING AND PAYMENT

The initial billing period shall start when appllcant begins
receiving the services. The regular billing perlod is from the
first to the last day of the month.

The applicant shall pay the City for services at the rates and
upon the terms and conditions set forth in the City schedules
of rates and charges. The applicant shall pay to the City not

less than $§{Q:00 per month for a service or for having
services available.

Bills for service shall be paid at the office of Alakanuk City
Clerk in the City of Alakanuk, Alaska. Such payments shall be
due on the first day of each month for service provided during

the preceding month billing period. All bills must be paid by
the 20th of each month.

3. CONTINUITY OF SERVICE

The City shall use reasonable diligence to provide a constant

)

and uninterrupted service. If the supply of services should -

fail or. be interrupted, or become defective throuch acts of
Governmental authority, action of elements, public enemy,
accident, strikes, labor trouble, required maintenance work,
inability to secure right-of-way, or any other cause beyond the
reasonable control of the City, the City shall not be 1liable
therefore or for damages caused thereby.

CITY OF ALAKANUK
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City Office a call.

ALAKANUK CITY COUNCIL

P. 0. BOX 51 - ALAKANUK, AK 99554 - (907) 238-3313

-~ December 12,1990

Td all residents of Alakanuk:

On November 8,1990, the City Council, on its regular Council metting
jntroduced an ordinance for providing for the establishment and
adoption of a refuse collection and disposalcservices.

A public reading was held on December 11, 1990 and have adopted the
ordinance 90-6.

Effective January 1,1991, the City will be charging for collecting
trash. The rates for collecting refuse will be as follows:

Individual hOMEOWNeTS.eaeesescannssseannsans $10.00 a month
Commercial and Industrial customers........$25.00 a month

This is a mandatory subscription, therefore you are required. to fill
an application and have it returned to the City Office no later than
December 31,1990. If you have any gquestions feel free to give the

Peter A, ﬁlack
Mayor

éﬁfD nd J 0

Adminlstrator

e
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=% DAMES & MOORE

5600 B STREET, SUITE 100, ANCHORAGI:. ALASKA 99518-164]
{907) 562-3366 FAN: (907) 562-1297

January 29, 1993

Mr. Ray Oney

City Manager

City of Alakanuk
Post Office Box 167
Alakanuk, AK 99554

Financial Assessment Report
* Sanitation Facilities Master Plan
D&M Job No. 25654-001-160

Dear Mr. Oney:

We are pleased to present our Financial Assessment Report of the financial history of the
community on a general basis and more specifically for the existing sanitation facilities. This
assessment includes a breakdown of the proposed and actual budgets for the operation and
maintenance of the City’s existing sanitation facilities and also a comparison of the revenues to
actual costs. This part of the project was performed in general accordance with Task 2 of our
proposal dated September 14, 1992.

Our assessment was based on our review of the financial data provided to us by the City of
Alakanuk. The review was performed in order to evaluate the overall effectiveness and
completeness of City records and accounting practices. Annual financial statements for fiscal
years 1989, 1990, and 1991 were obtained during our initial site visit. Additional financial data,
specifically. pertaining to the sanitation facilities, was obtained during our second site visit. The
documents collected, in conjunction with interviews conducted with City personnel responsible
for recordkeeping, represent the basis of our review. The data presented on the financial
documents is assumed to be reasonably accurate. Copies of each of the financial statements are
included in Appendices A through C and a copy of the City’s monthly ledgers for fiscal year
1992 is included in Appendix D.

The following summary presents a brief evaluation of the financial statement for each year,
followed by summary tables which show actual and budgeted expenditures and revenues for the
operation and maintenance of the existing sanitation facilities and the total for all City
operations. Following the tables, we have included an opinion as to the overall effectiveness
and completeness of the financial records. We must stress that our review was conducted from
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an engineering perspective rather than an accounting perspective. Specifically, the accounting
techniques used by the City were not necessarily evaluated, but rather the overall quality and
completeness of the statements were reviewed.

The financial statement for the fiscal year ending June 30, 1989 consists of an independent
accounting audit performed by the accounting firm of Mikunda, Cottrell, and Co. The audit was
performed so that the accountants could form an opinion on the general purpose financial
statements which were included in the audit. Since the audit was performed by a certified public
accountant, it should provide a fair indication of the effectiveness of the City’s recordkeeping
practices from an accounting perspective. The audit indicates that, in general, the financial

statements "...present fairly, in all material respects, the financial position of the City of
Alakanuk, Alaska as of June 30, 1989, and the results of its operations for the year then ended,
in conformance with generally accepted accounting principles”. Apparently, the only item
missing from the 1989 financial statements was the general fixed assets account group, which,
according to the audit, should be included for the statements to conform to generally accepted

accounting principles. However, this was not considered to be a material flaw in the accounting

procedures used by the City.

The audit also included an independent auditor’s report on the City’s internal accounting
controls. During the internal controls audit, nothing was discovered which was considered to
be a material or reportable weakness. However, several conditions were identified which may
cause prot;{ems which would not be detected in a timely manner. The internal accounting
controls audit also indicates that these conditions may represent a relatively low risk for errors
or irregularities in amounts that would be considered material in refation to the City’s financial
statements. These items or conditions included the following.

i. Bank reconciliations on City checking accounts other than that of the general fund
were not performed throughout the year, and the reconciliation of the general
fund checking account was not compared to the cash account balance on the
general ledger.
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2. Cash receipts were coded to a single line item of revenue in the general fund, and
the hand prepared reconciliation of the source of funds did not reconcile to the
total revenue recorded on the general ledger.
3. Several disbursements were improperly coded to expenditure line items that were

not applicable, resulting in many adjusting journal entries at the end of the year.

Independent auditor’s reports on Schedule for State Awards and on Compliance for State Single
Audits were also prepared as part of the 1989 audit. The results indicate that, within the scope
of the audit, the City complied in all material respects with relevant laws, regulations, contracts,
and grants. Several instances of immaterial non-compliance were noted, and are listed in the
attgehed audit report.

The financial data obtained for fiscal years 1990 and 1991 consists of Department of Community

and Regional Affairs (DCRA) standard annual financial statement forms. The forms indicate
budgeted and actual expenditures and revenues for different categories such as City government,
sanitation facilities, police department, etc. The forms were completed by City personnel, and
the annual statement for each year was subsequently adopted as a resolution by the City council
and submitted to DCRA. The documents appear to be relatively complete, although several
mathematical errors were noted on the 1990 report. Errors were also noted on the 1991 report;
however, the number of errors had decreased from 1990.

The following tables summarize revenue and expenditure data as shown on the attached financial
statements for existing available sanitation facilities and total City operations. The far right two
columns in each table include the variance between revenues and expenditures for both the
budgeted and actual amounts. A minus (-) sign indicates instances where annual expenditures
are greater than annual revenues. Data for the cost of operation and maintenance of the solid
waste collection and disposal system is not included in the tables because revenue data was not
indicated as a separate line item on the financial statements. Actual expenditure data for solid
waste collection and disposal for fiscal years 1989, 1990, and 1991 is listed as $6,066, $2,857,
and $2,770, respectively. Assuming that each household (115) and each business (22) regularly
pays the mandatory $10 monthly fee, approximately $16,400 of revenue should be generated
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annually. However, during our second site visit, the City was unable to locate annual payment
v
records for solid waste collection for prior years, so we were unable to verify actual revenue.
1 The only available payment record is attached in Appendix E. The record only covers the
- period between January 1-18, 1993. At the time of the site visit, only 14 of Alakanuk residents
- had paid the fee for January, and it is difficult to evaluate whether all residents actually pay the
monthly fee on a regular basis. However, due to the low operating costs and the potential
— revenue generated from user fees, the solid waste facility should be operating at a profit.
T/
- Table 1
- Fiscal Year 1989
Revenues and Expenditures
o Revenues Expenditures Revenues-Expenditures
- Budget Actusl Budget Actual - Budget Actual
® ® ® ®_ ® ®
' Safewater '
s Facility 97,323 186,522 165641 | 167,635 | . -68,318 18,887
- City Total | 415,331 481,060 490,387 520,433 -75,056 -39,373
. = Table 2
o Fiscal Year 1990
Revenues and Expenditures
)
s Revenues - Expenditures Revenues-Expenditures
M Budget Actual Budget Actual Budget Actual .
&3] 6] &3] &3] & (%)
- Safewater
- Facility 203,978 205,344 139,404 196,000 64,574 9,344
L City Total 540,171 534,695 572,431 684,185 32,260 -149,490
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Table 3
Fiscal Year 1991
Revenues and Expenditures
Revenues Expenditures Revenues-Expenditures
Budget Actual Budget Actual Budget Actual
6] &) 3 &) &3] (&)
Safewater <
i Facility 184,000 143,206 148,394 135,786 35,606 7.420
Il City Total 570,469 457,181 514,320 498,451 56,146 41,270

As shown above, the cost of operation and maintenance of both the Alakanuk Safewater Facility
and the solid waste collection and disposal system is less than or nearly equal to the revenues
generated from user fees of the facilities in each of the three years which are inciuded as a part
of this summary. Based on conversations with City personnel, and the monthly invoice for
water and sewer to the school facility (Appendix F), it appears that revenue generated monthly
is approximately $6,000. The school contract includes a cost of $0.09 for the first 50,000
gallons and $0.07 per gallon over 50,000. The value of fuel used by the City at the Safewater
Facility is subsequently subtracted from the invoice for a net monthly revenue of approximately
$6,000. It appears that at the current user rates, the sanitation facilities are financially sound
and are operating without additional government subsidy. However, based on the financial data
from the Iast three years, the expenditures for the total City operations generally exceed
available revenues by approximately $30,000 to $40,000 each year.

An interview with City Clerk Juanita Phillip was conducted during the second site visit.
Ms. Phillip indicated that some recent changes have been made in the City’s accounting
practices. In the past, excessive cash transactions made monthly and annual accounting difficult.
The City now conducts no cash transactions, except for occasional small petty cash
disbursements. All incoming cash is receipted and recorded in a daily ledger. At the end of
each week, a cash exchange is performed at the Native Store. The resulting check is then
deposited into the appropriate account.
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Beginning in December of 1992, cash generated by the Safewater Facility is turned into the City
on a daily basis, and the revenues from each type of source such as washers, dryers, sauna, etc.,
are recorded daily. Each ledger page includes cash receipts for one month. The ledger page
for December, 1992 is attached in Appendix G. At the end of each week, cash receipts from
the Safewater facility are deposited into the general fund for payroll. Revenue generated by the
school is deposited into the Safewater Facility account to pay for supplies. Ms. Phillip stated
that Pat McAree has plans to come to Alakanuk to show her how to use a computer spreadsheet
program for recording the daily data. Once this is accomplished, monthly and annual accounting
should be more accurate and easier to perform.

Based on the information presented above, it appears that during fiscal years 1989, 1990, and
1991, the City kept adequate financial records and complied with regulations regarding financial
reporting requirements and appropriation of government funds. In addition, attempts are being
made by City personnel to improve daily accounting practices, and to more accurately track
revenues and expenditures for the Safewater Facility and for general City management.
Additional accounting training for City personnel could only serve to improve accounting
practices. The annual financial statements and accounting procedures utilized are acceptable,
according to the 1989 audit performed by Mikunda, Cottrell, and Co. As indicated by the
financial statements for 1989, 1990, and 1991, the City has operated their sanitation facilities
at a profit.
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If you have any questions or comments regarding our Financial Assessment Report, or if you

= DAMES & MOORE

require additional information, please give us a call at any time.

MLE/DSFjj
ALAKQ129.LTR

Attachment

Very truly yours,

DAMES & MOORE

Wb d oo

Deborah S. Allen
Project Engineer

AN F

Michael L. Foster, P.E.
Project Manager

cc: Mr. Paul Gabbert, Village Safe Water
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» MIKUNDA, COTTRELL & Co.

A Professional Corporation

: Rober! N. Mikunda CERTIFIED PUBLIC ACCOUNTANTS Offices in:

L= David J. Cottrell Anchorage

Johnie F. jones 3301 Denali Street . Bethei

» John M. Bost Anchorage. Alaska 99503 Kenai
' Timothy G. Altman (907) 278-8878

William 5. Coghill

Independent Auditor's Report

Honorable ‘Mayor and City Council
City of Alakanuk, Alaska

Ladies and Gentlemen:

We have audited the accompanying general purpose financial statements of the
City of Alakanuk, Alaska, as of June 30, 1989, and for the year then ended, as
—_ listed in the table of contents. These general purpose financial statements
; are the responsibility of the City’s management. Our respensibilitcy is to
o express an opinion on these pgeneral purpose financial statements based on our
audit.

L Except as discussed in the following paragraph, we conducted our audit in
f accordance with generally accepted auditing standards. Those standards require
e that we plan and perform the audit te cobtain reasonable assurance about whether
' the general purpose financial statements are free of material misstatement. An
i audit includes examining, on a test basis, evidence supporting the amounts and
o disclosures in the general purpose financial statements. An  audit also
includes assessing the accounting principles used and significant estimates
P made by management, as well as evaluating the overall general purpose financial
statement presentation. We believe that our audit provides a reasonable basis
"1 for our opinion.
|- The general purpose financial statements referred to above do not include the
- general fixed assets account group which should be included to conform with
l generally accepted accounting principles. The amount that should be recorded
- in the general fixed assets account group is not known.

! In our opinion, except for the effect on the general purpose financial
statements of the omission described in the preceding paragraph, the general
'f purpose financial statements referred to above present fairly, in all material
- respects, the financial position of the City of Alakanuk, Alaska as of June 30,
1989, and the results of its operations for the year then ended, in conformity
with generally accepted accounting principles.



Honorable Mayor and City Council
City of Alakanuk, Alaska

Our audit was made for the purpose of forming an opinion on the general purpose
financial statements taken as a whole. The combining and individual fund
financial statements listed in the table of contents are presented for purposes
of additional analysis, and are not a required part of the general purpose
financial statements of the City of Alakanuk, Alaska. The information has been
subjected to the auditing procedures applied in the audit of the general
purpose financial statements and, in our opinion, is fairly presented in all
material respects in relation to the general purpose financial statements taken
as a whole.

Yehunda, 5Tel) € G,

December 29, 1989

‘},-a:
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CITY OF ALAKANUK, ALASKA

Conbined Balance Sheet - All Fund Types

June 30, 1989

With Comparative Totals for June 30, 1988

Assgets

Cash -

Receivables

Employee advances and loans
Prepaid expenses

Due from other funds

ILiabilities
and_Fund Balances
Liabilities:
Accounts payable

Accrued payroll and withholdings

Lawsuit settlement payable
Due to other funds
Due to grantor
Deferred revenue
Total ¥iabilities

Fund balances - unreserved:
Designated
Undesignated
Total fund balances

Exhibit A-1

Governmental Fund Types Totals
Special Capital {Memorandum Only)
General Revenue Project 1989 1988
$ 21,841 34,840 644 57,325 110,398
4,399 - 197 4,596 5,192
6,624 - - 6,624 5,557
- - - - 11,823
6,385 - - 6,385 16,431
$ 39,249 34,840 841 74,930 149 401
2,279 - - 2,279 5,771
24,545 82 - 24,627 15,317
837 - - 837 20,000
- 5,544 841 6,385 16,431
- 293 - 293 -
- - — - 12,000
27,661 5,919 841 34,421 69,519
- - - - 14,845
11,588 28,921 - 40,509 65,037
11,588 28,921 - 40, 509 79,882
$ 39,249 34,840 841 74,930 149,401

See accompanying notes to general purpose financial statements.

3
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Exhibit B-1
CITY OF ATAKANUK, ALASKA o
Combined Statement of Revermes, Expenditures and Changes Lu
in Fund Balances - All Governmental Fund Types
-
Year Ended June 30, 1989 "
With Comparative Totals for Year Ended June 30, 1988
'
L
Totals rj
Special Capital (Memorandum Only) o
General Reverue  Project 1589 1988
M
Revenues: L
State of Alaska $ 118,859 17,207 62,525 198,591 395,925 )
Charges for services 22,129 185,037 - 207,166 201,533 .
Sales tax 43,603 - - 43,603 32,646 B
Other revenues 92.740 1.485 o= 94,225 119,564 ke
Total revenues 277,331 203,729 62,525 543,585 749 668
= - _ -
Expenditures:
Current: '
General government 136,431 - - 136,431 143,395 |
! Police department 76,140 - - 76,140 48,736 L
i Public works 64,677 - - 64,677 55,144 1n
Public service 42 895 32,655 - 75,550 70,650
Safewater facility - 167,635 - 167,635 191,612 al
Capital projects - - 62,525 62,525 276,523 o
Total expenditures 320,14 200,290 62,525 582,958 786,060
: Excess of revenues over (under) r}
R expenditures (42,812) 3,439 - (39,373)  (36,392) i
! Other financing sources (uses) - -
é operating transfers from (to) L
other funds {15.448) 15,448 - - -
< il
l Excess of revenues and other “
' financing sources over (under) o -
expenditures and other uses (58,260) 18,887 - (39,373) (36,392) -
i Beginning fund balances 69,848 10,034 - _79,882 116,274 Ul
, Ending fund balances $ 11,588 28,921 - 40,509 79,882 F
\
by
L Iml
s i
lﬂ L
; See accompanying notes to general purpose financial statements. r
k- 4 L
L .
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Revenues:
State of Alaska
Charges for services
Sales tax
Other revepues
Total revenues

Expenditures:
General government
Pollce department
Public works

i Public service

(fewater facllity
# Total expendltures

- Excess of revenues over ({under)

expend Lltures

Other financlng sources (uses) =
operating transfers from {to)

other funds

Excess of revenues and other

finaneing sources over (under)
expenditures and other uses

Fund balances, July 1, 1988

Fund balances, June 30, 1989

]

$

L

=
-]
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—
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Exhibit C-1
CITY OF ALAKANUK, ALASKA
Combined Statement of Revenues, Expenditures and Changes
Ln Fund Balances - Budget and Actual ~ General Fund and Speclal Revenue Funds
Year Ended June 30, 1989
General Fund ) Special Revenue Fupds fotals (Memorandum Only)
Variance Yarlance Variance
Favorable Favorable Favorable
Budger Actual (Unfavorable) Budpet Actual {Unfavorable) Budget Actual (Unfavorable)
159,152 118,859 (40,293) 17,500 17,207 {293) 176,652 136,066 (40, 586)
30,662 22,129 {8,533) 97,323 185,037 87,714 127,985 207,166 79,181
33,788 43,603 9,815 - - - 33,788 43,603 9,815
716,906 92, 740 15,834 - 1,485 1 485 76,906 64,225 17,319
100, 508 271,331 (23,177) 114 823 203,729 88,906 - 415,331 481,060 65,729
119,526 136,431 (16,905) - - - 119,526 136,431 (16,903)
70,273 76,140 (5,867} - - - 70,273 76,140 (5,867)
49,403 64,677 (15,274) - - - 49,403 64,677 (15,274)
51,698 42,895 8,803 33,846 32,655 1,191 85, 544 15,550 9,994
- = - 165,641 167,635 [1,994) 165 641 167,635 (1,994)
250,900 320,143 (29,243) 199,487 200,290 (803) 490,387 520,433 (30,046)
9,608 (42,812) {52,420} (B4,664) 3,439 88,103 (75,056) {39,373) 35,683
(16,3453 (15,448) 898 16,346 15,448 (898) - - -
(6,738) (58,260) {51,522) (68,318) 18,887 87,205 {75,056} (39,373) 35,683
[ o i —— —— L ———— ] s
69,848 10,034 714,882
$ 11,588 28,921 40,509
= ] E——_—— A

See accompanylng notes to general purpose flnancial statements.
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CITY OF ALAKANUK, ALASKA
Notes to General Purpose Financial Statements

June 30, 1989

Summary of Significant Accounting Policies
The City of Alakanuk, Alaska, was incorporated in 1969 as a second class

city and operates under a council - manager form of government. The
City provides a variety of services, including water, sewer, laundromat,
cable television, health clinic, recreation center, street, alrport
maintenance, and general administration. The accompanying financial
statements include all funds that are controlled by or dependent on the
City except the general fixed assets account group. The accounting
policies of the City conform to generally accepted accounting principles
as applicable to governments. The following is a summary of the more
significant policies:

Reporting Entity
The basic principle used in determining the scope of the entity for

financial reporting purposes is the exercise of oversight responsibility
over other governmental wunits by the City's elected officials.
Oversight responsibility is derived from the governmental unit’s power
and includes, but is not limited to: financial interdependency,
selection of governing authority, designation of management, ability to
significantly influence operations, and accountability for fiscal
matters. Based wupon the application of these criteria, no other
entities exist over which the City has oversight responsibilicty.

Method of Accounting
The modified accrual basis of accounting is utilized in the General Fund,

Special Revenue Funds and Capital Project Funds. Under the modified
accrual basis of accounting, revenues are recorded when susceptible to
accrual; i.e., both measurable and available. A}l primary revenue

sources have been treated as susceptible to accrual except for sales tax
which is recorded as revenue when received. Available means collectible
within the current period or soon enough thereafter to be used to pay
liabilities of the current period. Expenditures are recorded when the
limbility is incurred.

Funa Accounting
The accounts of the City are organized on the basis of funds, each of

which is considered a separate accounting entity. The operations of
each fund are accounted for with a separate set of self-balancing
accounts that comprise its assets, liabilities, fund equity, revenues,
and expenditures, as appropriate. City resources are allocated to and
accounted for in individual funds based upon the purposes for which they
are to be spent and the means by which spending activities are
controlled. The various funds are grouped, in the financial statements
in this report, into three generie fund types, all of which are
govermmental funds as follows:
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CITY OF ALAKANUK, ALASKA

Notes to General Purpose Financial Statements, continued

Summary of Significant Accounting Policies. continued

Fund Accounting., continued
General Fund - the General Fund is the general operating fund of the
City. It is used to account for all financial resources except those
required to be accounted for in another fund.

Special Revenue Funds - the Special Revenue Funds are used to account
for the proceeds of specific revenue sources (other than major capital
projects) that are restricted to expenditures for specified purposes.

Capital Project Funds - Capital Project Funds are used to account for
financial resources to be used for the acquisition or construction of
major capital facilities,

Budgpets
Budgets are adopted by the City Council for the General Fund and Special
Revenue Fund revenues and expenditures. Budgets are prepared and

presented on the modified accrual basis of accounting.

Annual leave

Annual leave is recorded as an expenditure in the period it is used by the
employees. As of June 30, 1989, the amount of accrued but unpaid leave
is not known. ‘

Deferred Grant Revenue

Amounts received from grantor agencies which are restricted as to use and
have not been expended for the intended use are shown as deferred
revenue.

Comparative Data

Comparative total data for the prior year have been presented in the
accompanying financial statements in order to provide an understanding
of changes in the City’'s financial position and operations.

-

Totat Columns on Combined Statements

Total columns on the combined statements are provided only to facilitate
financial analysis. Data in these columns do not present financial
position or results of operations in conformity with generally accepted
accounting principles. Neither is such data comparable to a
consolidation. Interfund eliminations have not been made in the
aggregation of this data.

(2) Cash
At June 30, 1989, the carrying amount of the City’'s deposits was $57,325
and the bank balance was $67,444. The entire bank balance was covered
by federal depository insurance.
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CITY OF ALAKANUK, ATASKA

Notes to Gemeral Purpose Financial Statements, continued

Interfund Balances
Individual fund interfund receivable and payable balances at June 30,

1989, consisted of:

Interfund
Receivable Payable
General Fund $ 6,385 -

Special Revenue Funds:

Alakanuk Safewater Facility - 5,085

Suicide Prevention - 459
Capital Project Funds:

Erosion Control - 644

Sewer Disposal - 197

$ 6,385 6,385

Contingencies - Grants

Amounts received or receivable from grantor agencies are subject to audit

and adjustment by the grantor agencies, principally the State of Alaska.
Any disallowed claims, including amounts already collected, would become

a liability of the City,

Litigation
The City was a defendant along with two village peace officers in a civil

suit involving injuries suffered by a minor in an altercation with Cicy
of Alakanuk village peace officers in April 1988. The case was settled
as of June 29, 1988 and called for a payment of 520,000 to be made to
the plaintiff and his attorney. At June 30, 1989, a total of $837
remained unpaid to the plaintiff.
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CITY OF ALAKANUK, ALASKA
General Fund
Balance Sheet

June 30, 1989

Assets

Cash

Receivable - lease

Employee advances and loans
Due from other funds

Liabilities and Fund Balance

Liabilities:
Accounts payable
Accrued payroll and withholdings
Lawsuit settlement payable
Total liabilities

Fund balance - unreserved

Exhibit D-1

$ 21,841
4,399
6,624
6,385 |

$ 39,249

2,279
24,545
837
27,661

11,588

$ 39,249
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CITY OF ALAKANUK, ALASKA

General Fund

Statement of Revenues, Expenditures and Changes

in Fund Balance - Budget: and Actual

Year Ended June 30, 1989

Revenues:
State of Alaska:
Shared revenue
Municipal assistance .
Airport maintenance contract
Total State of Alaska

Charges for services -
recreation center

Sales tax

Other revenues:
Games and raffles
AVEC contract
Lease income
Equipment and building rental
Other
Total other revenues

Total revenues

Expenditures:
General government:
City council - stipends

10

Exhibit D-2

Variance
Favorable
Budget Actual (Unfavorable)
$ 43,217 54,023 10,806
102,935 51,836 {(51,099)
13.000 13,000 -
159,152 118,859 (40.293)
30,662 22,129 A (8,533)
33.788 43,603 9,815
49,633 36,222 (13,411)
4,070 22,182 18,112
21,780 29,531 7,751
1,423 3,117 1,694
- 1,688 1,688
76,906 92.740 15,834
300,508 277,331 (23.,177)
5,000 2,720 2.280

£
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CITY OF ALAKANUK, ALASKA

General Fund

Exhibit D-2, continued

Statement of Revemues, Expenditures and Changes
in Fund Balance - Budget and Actual, continued

Expenditures, continued:
General government, continued:
Administration and government:
Salaries and benefits
Travel and per diem
Supplies
Electricity
Heating fuel
Attorney
Computer training
Equipment
Insurance
Freight and postage
Elections
Building maintenance
Penalties
Audit and accounting fees
Dues and fees
Other
Total administration and
government

Total general government

Police department:
Salaries and benefits
Electricity '
Supplies
Equipment
Vehicle gas and oil
Building maintenance
Insurance
Training
Rewards
Freight and postage

Total police department

11

Variance
Favorable

Budget Actual (Unfavorable)
$ 60,130 60,656 (526)
9,546 11,114 (1,568)
2,478 3,405 (927
3,092 5,360 {2,2608)
1,324 15,360 (14,036)
2,700 2,532 168
8,000 8,195 (195)
3,872 7,584 (3,712)
- 3,032 (3,032)
350 735 (385)
508 315 193
350 213 137
200 - 200
- 11,576 (11,576)
1,730 2,897 (1,167)
20,246 137 19,509
114,526 133,711 (19,185)
119,526 136,431 (16.905)
53,639 60,559 (6,920)
1,324 3,374 (2,050)
1,807 1,248 559
5,801 7.737 (1,936)
1,334 - 1,334
3,600 135 3,465
- 3,032 (3,032)
934 - 934
500 - 500
1,334 55 1.279
70,273 76.140 {5.867)
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CITY OF ALAKANUK, ALASKA

General Fund

Exhibit D-2, continued

Statement of Revenues, Expenditures and Changes
in Fund Balance - Budget and Actual, continued

12

Variance
Favorable
Budget Actual (Unfavorable)
Expenditures, continued:
Public works:
Roads:
Salaries and benefits S 24,277 24,959 (682)
Supplies 150 2,415 {2,265)
Vehicle gas and oil 2,739 - 2,739
Vehicle maintenance 2,000 941 1,059
Insurance - 3,032 {3,032)
Electricity 300 500 (200)
Heating fuel 662 500 162
Equipment {street lights) 140 - 140
Freight and postage 500 260 240
Total roads 30,768 32.607 (1,839)
Refuse collection:
Salaries and benefits 3,482 4,250 (768)
Supplies - 300 (300)
Vehicle gas and oil 1,096 - 1,096
Vehicle maintenance 1,000 - 1,000
Insurance - 1.516 (1,516)
Total refuse collection 5.578 6,066 (488)
AVEC; .
Salaries and benefits - 23,164 (23,164
Insurance - ;1,516 (1,518)
Total AVEC - 24,680 (24,680)
Airport:
Salaries and benefits 1,679 799 880
Vehicle gas and oil 270 - 270
Heating fuel 546 500 46
Equipment rental 10,298 - 10,298
Supplies 264 25 239
Total airport 13,057 1.324 11,733
Total public works 49,403 64 677 (15,274)

£
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CITY OF ALAKANUK, ALASKA

General Fund

Exhibit D-2, continued

Statement of Revenues, Expenditures and Changes
in Fund Balance - Budget and Actual, continued

Expenditures, continued:
Public service:
Recreation center:

Salaries and benefits

Cost of resale merchandise

Supplies

Electricity

Equipment maintenance

Insurance

Heating fuel

Equipment ‘
Total recreation center

Bingo:

Salaries and benefits
Supplies
Prizes
Other
Total bingo

Cable television:

Salaries and benefits
Equipment
Equipment maintenance
Supplies
Trawel and per diem
Freight and postage
Dues and fees
Total cable television

Alcoholism program:

Travel and per diem
Electricity
Supplies
Freight and postage
Total alcohclism program

Taxi:

Supplies
Vehicle maintenance
Total taxi

Total public service

13

Variance
Favorable
Budget Actual (Unfavorable)
16,529 11,824 4,705
10,111 4,623 5,488
308 2,998 (2,690)
300 371 (71)
3,500 - 3,500
- 3,032 (3,032)
1,324 1,000 324
- 365 (365)
32.072 24,213 7.859
3,335 1,050 2,285
200 1,398 (1,198)
9,596 11,711 (2,115)
100 50 50
13,231 14,209 (978)
1,668 820 848
1,000 499 501
675 854 (179)
- 180 (180)
96 96 -
800 25 775
150 - 150
4 389 2. 474 1,915
- 811 (811)
400 483 (83)
800 300 500
100 - 100
1.300 1,594 _(294)
152 69 83
554 336 218
706 405 301
51.698 42,895 8,803
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CITY OF ALAKANUK, ALASKA

General Fund

Statement of Revenues, Expenditures and Changes
in Fund Balance - Budget and Actual, continued

Expenditures, continued:
Total expenditures

Excess of revenues over (under)
expenditures

Other uses - operating transfers to
Health Cliniec Special Revenue Fund

Excess of revenues over (under)
expenditures and other uses

Fund balance, July 1, 1988

Fund balance, June 30, 1989

14

Budget

$ 290,900

9,608

16,346

$ (6,738

Exhibit D-2.  continuved
Variance
Favorable
Actual {(Unfavorable)
320,143 (29 .243)
(42,812) (52,420)
15,448 898
(58,260) (31,522)
69,848
$ 11,588

F.3 £33 €3 E 3 £

£




[

CITY OF ALAKANUK, ALASKA

Special Revernue Funds

' Exhibit BE-1

Conbining Balance Sheet
June 30, 1989
Alakanuk
Safewater Suicide Combined
Assets Facility Library Prevention Totals
Cash $ 34,006 60 774 34,840
Liabilities and Fund Balances
Liabilitjes: )
Accrued payroll and withholdings - - 82 82
Due to other funds 5,085 - 459 5,544
Due to grantor - &0 233 293
Total liabilities 5,085 60 774 5,919
Fund balances - unreserved 28,921 - o 28.921
$ 34,006 () 774 34,840

L
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Combining Statement of Revenues, Expenditures

Revenues:
State of Alaska
Charges for services
Other revenues
Total revenues

Expenditures:
Public service
Safewater facility
Total expenditures

Excess of revenues over (under)
expenditures

Other financing sources - operating
transfers from General Fund

Excess of revenues and other
financing sources over
expenditures

Fund balances;/ July 1, 1988.

Fund balances, June 30, 1989

Exhibit E-2
CITY OF ALAKANUK, ALASKA
and Changes in Fund Balances
Year Ended June 30, 1989
Alakanuk
Safewater Suicide Health Conmbined
Facility Library Prevention Clinic Totals
S - 4,940 12,267 - 17,207
185,037 - - - 185,037
1,485 - - - 1,485
186,522 4,940 12,267 - 203,729
- 4,940 12,267 15,448 32,655
167.635 - - - 167,635
167,635 4,940 12,267 15, 448 200,250
18,887 - - {15,448) 3,439
- - - 15,448 15.448
18,887 - - - 18,887
10,034 - - - 10,034
$ 28,921 - - - 28,921
16
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CITY OF ALAKANUK, ALASKA

Alakanuk Safewater Facility Special Revenue Fund

Statement of Revenues, Expenditures and Changes

in Fund Balance - Budget and Actual

Revenues:
Charges for services
Other revenues
Total revenues

Expenditures:
Salaries and benefits

Cost of resale merchandise

Telephone
Electricity
Supplies
Building maintenance
Travel and per diem
Fuel
Vehicle fuel and oil
Equipment
Equipment maintenance
Freight and postage
Dues and fees
Other ‘

Total expenditures

Excess off revenues over (under)

expenditures
Fund balance, July 1, 1988

Fund balance, June 30, 1989

T 17

Year Ended June 30, 1989

Exhibit E-3

Variance

. Favorable

Budget Actual’ . (Unfavorable) -

$ 97,323 185,037 - 87,714
' . " 1485 1,485
97.323 186,522 89,199
100,274 98,097 2,177
8,667 10,933 (2,266)

- 1,012 (1,012)
8,000 7,695 305
4,000 5,404 (1, 4046)

500 4,085 (3,585)
2,000 450 1,550
21,000 22,258 (1,258)
1,200 - 1,200
17,000 15,712 1,288
2,000 - 2,000
500 420 80

- 600 _(600)

500 969 (469)
165,641 167.635 (1,994)
$ (68,318) 18,887 87,205

10,034

28,921

$ == -
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CITY OF ALAKANUK, ALASKA

Library Special Revenue Fund

Exhibit E-4

Statement of Revenues, Expenditures and Changes

in Fund Balance - Budget and Actual

Year Ended June 30, 1989

Revenues - State of Alaska

Expenditures:
Salaries and benefits
Electricity
Supplies
Travel and per diem
Equipment
Freight and postage
Dues and fees
Total expenditures

Excess of revenues over expenditures
Fund balance, Juiy 1, 12988

Fund balance, June 30, 1989

Budpet

5,000

——

1,438
1,123
669

1,200
156
414

5,000

Actual

Variance
Favorable
(Unfavorable)

(60)

(176)

(316)
196

(214)

156
414
60

£33 £

E 3
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CITY OF ALAKANUK, ALASKA
Suicide Prevention Special Revenue Fund

Statement of Revenues, Expenditures and Changes
in Fund Balance - Budget and Actual

Year Ended June 30, 1989

Budget Actual
Revenues - State of Alaska $ 12,500 12.267
Expenditures:
Salaries and benefits 3,750 3,209
Supplies 4,820 4,380
Travel and per diem 1,030 2,021
Equipment 1,000 2,013
Dues and fees - 449
Elder stipends : 1,900 ' 195
Total expenditures 12,500 12,267
Excess of revenues over expeﬁditures $ - -
Fund balance, July 1, 1988 -
Fund balance, June 30, 1989 § =

19

. Exhibitc E-5

Variance
Favorable
{(Unfavorable?

{233)

541
440
(991)
(1,013)
(449)
1,705
233
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Exhibitc E-6
CITY OF ALAKANUK, ALASKA
Health Clinic Special Revenue Fund
Statement of Revenues, Expenditures and Changes
in Fund Balance - Budget and Actual
Year Ended June 30, 1989
Variance
‘Favorable
Budget Actual (Unfavorable)
Revenues ' S _ - - -
Expenditures:
Salaries and benefits’ 11,407 11,439 {32)
Electricity 2,405 3,192 (787)
Supplies 764 762 2
Heating fuel 1,324 - 1,324
Equipment 156 30 126
Freight and postage 50 25 25
Other 240 - 240
Total expenditures 16,346 15.448 898
Excess of revenues over (under)
expenditures (16,346) (15,448) 898
Other financing sources - operating
transfers from General Fund 16,346 15,448 (898)
Excess of revenues and other
financing sources over expenditures $ - - -
Fund balance, July 1, 1988 ‘ -
Fund balance, June 30, 1989 $ -

20
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CITY OF ALAKANUK, ALASKA
Capital Project Funds
Combining Balance Sheet

June 30, 1989

Erosion

Assets Control
Cash S 644
Accounts receivable —
S 644

Liabilities
and Fund Balances

Liabilities - due to other funds 644
Fund balances —_
S 644

21

Sewer

Exhibit F-1

Combined
Disposal Totals
- 644
197 197
197 841
197 841
197 841
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CITY OF ALAKANUK, ALASKA

Capital Project Funds

Combining Statement of Revenues, Expenditures

and Changes in Fund Balances

Year Ended June 30, 1989

Erosion Sewer
Control Disposal
Revenues - State of Alaska $ 2,743 59 782
Expenditures:
Salaries and benefits 2,743 34,688
Materials - 23,487
Other - 1.607
Total expenditures 2,743 59.782
Excess of revenues over expenditures - -
Fund balances, July 1, 1988 - -
Fund balances, June 30, 1989 $ - -

22

Combined
Totals

62,525

37,431
23,487

1,607
62.525
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MIKUNDA, COTTRELL & Co.

A Professional Corporation

Rober!t N. Mikunda CERTIFIED PUBLIC ACCOUNTANTS Offices in:
David ]. Cottrell Anchorage
Johnie F. Jones 3301 Denali Street Bethel
lohn M. Bost Anchorage. Alaska 99503 kenai
Timothy G. Altman (907} 278-8878

William S. Coghill

Independent Auditor’s Report on Internal Accounting Controls

Honorable Mayor and City Council
City of Alakanuk, Alaska

Ladies and Gentlemen:

We have audited the general purpose financial statements of the City of
Alakanuk, Alaska for the year ended June 30, 1989, and have issued our report
thereon dated December 29, 1989.

We conducted our audit in accordance with generally accepted auditing standards
and Government Auditing Standards, issued by the Comptroller General of the
United States. Those standards require that we plan and perform the audit te
obtain reasonable assurance about whether the general purpose financial
statements are free of material misstatement.

In planning and performing our audit of the general purpose financial
statements of the City of Alakanuk, Alaska for the year ended June 30, 1989, we
considered its internal control structure in order to determine our auditing
procedures for the purpose of expressing our opinion on the general purpose
financial statements and not to provide assurance on the internal contrel
structure. '

The management of the City of Alakanuk, Alaska is responsible for establishing
and maintaining an internal control structure. In fulfilling this
responsibility, estimates and judgments by management are required to assess
the expected benefits and related costs of internal control structure policies
and procedures. The objectives of an internal control structure are to provide
management with reasonable, but not absolute, assurance that assets are
safeguarded against loss from unauthorized use or disposition, and that
transactions are executed in accordance with management’s authorization and
recorded properly to permit the preparation of general purpose financial
statements in accordance with generally accepted accounting principles.
Because of inherent limitations in any internal control structure, errors or
irregularities may nevertheless occur and not be detected. Also, projection of
any evaluation of the structure to future periods is subject to the risk that
procedures may become inadequate because of changes in conditions or that the
effectiveness of the design and operation of policies and procedures may
deteriorate,

23
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Honorable Mayor and City Council
City of Alakanuk, Alaska

For purposes of this report, we have classified the significant internal
control structure policies and procedures in the following categories: cash
revenues/receipts, purchases/disbursements, and payroll.

For all of the internal control structure categories listed above, we obtained
an understanding of the design of relevant policies and procedures and whether
they have been placed in operation, and we assessed control risk.

Our consideration of the internal control structure would not necessarily
disclose all matters in the internal control structure that might be material
weaknesses under standards established by the American Institute of Certified
Public Accountants. A material weakness is a reportable condition in which the
design or operation of one or more of the specific internal control structure
elements does not reduce to a relatively low level the risk that errors or
irregularities in amounts that would be material in relation to the general
purpose financial statements being audited may occur and not be detected within
a timely peridd by employees in the normal course of performing their assigned
functions. We noted no matters involving the internal control structure and
its operation that we consider to be material weaknesses as defined above.

Qur study and evaluation disclosed the following conditions that we believe
result in more than a relatively low risk that errors or irregularities in
amounts that would be material in relation to the financial statements of the
City of Alakanuk may occur and not be detected within a timely period:

1. Bank reconciliations on City checking accounts other than that of the
General Fund were not performed throughout the year and the reconciliation
of the General Fund checking account was not compared to the cash account
balance on the general ledger.

2. Cash receipts were coded to a single line item of revenue in the General
Fund and the hand prepared reconciliation of the source of funds did not
reconcile to the total revenue recorded in the general ledger,

3. Several disbursements were improperly coded to expenditure line items that
were not applicable, resulting in many adjusting journal entries at year
end.

These conditions were considered in determining the nature, timing, and extent
of the audit tests to be applied in 1. our audit of the financial statements
and 2. our audit and review of the City of Alakanuk, compliance with laws and
regulations, non-compliance with which we believe could have a material effect
on the allowability of program expenditures for each state financial assistance
program.
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Honorable Mayor and City Council
City of Alakamuk, Alaska

This report does not modify our report on the financial statements and on the
City of Alakanuk’s compliance with laws and regulations as of December 29,
1989,

This report is intended solely for the use of the City of Alakanuk and the
State audit agencies and should not be used for any other purpose. This

restriction is not -intended to limit the distribution of this report which,
upon acceptance by the City Council, is a matter of public record.

W/Wf‘fé.

December 29, 1989

25




MIKUNDA, COTTRELL & Co.

A Professional Corporation

Robert N. Mikunda CERTIFIED PUBLIC ACCOUNTANTS Offices in:
David |. Cottreil Anchorage
Johnie F. Jones 3301 Denali Street Bethel
John M. Bost Anchorage. Alaska 993503 Renai
Timothy G. Altman {907) 278-8878

William S. Coghill

Independent Auditor’'s Report on Schedule of State Awards

Honorable Mayor and City Council
City of Alakanuk, Alaska

Ladies and Gentlefuen:

We have audited the pgeneral purpose financial statements of the City of
Alakanuk, Alaska, for the vear ended June 30, 1989, and have issued our report
thereon dated December 29, 1989, These general purpose financial statements
are the responsibility of the GCity of Alakanuk’s management. Our
responsibility is to express an opinion on these general purpose fimancial
statements based on our audit. ’

We conducted our audit in accordance with generally accepted auditing
standards. Those standards require that we plan and perform the audit to
obtain reasonable assurance about whether the general purpose financial
statements are free of marerial misstatement. An audit includes examining, on
a test basis, evidence supporting the amounts and disclosures in the general
purpose financial statements. An audit also includes assessing the accounting
principles used and significant estimates made by management, as well as
evaluating the overall general purpose financial statement presentation.

Our audit-was made for the purpose of forming an opinion on the general purpose

financial statements taken as a whole. The accompanying Schedule of State
Awards is presented for purposes of additional analysis, and is not a required
part -of the general purpose financial statements. The information in that

schedule has been subjected to the auditing procedures applied in the audit of
the general purpose financial statements and, in our opinion, is fairly
presented in all material respects in relation to the general purpose financial
statements taken as a whole. '

 hunts, BZlel € <.

December 29, 1989
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Schedule of State Awards and Awards Tested for Compliance

Name of
Award

Department of Community
and Regional Affairs:
Shared Revenue
Municipal Assistance

Department of Administration:
Ercsion Control
Sewer Disposal/Jobs Bill

Department of Transportation -
Alrport Maintenance

Department of Education -
Public Library Assistance

Department of Health and
Social Services -
Community Based Suicide
Prevention

Totals

CITY OF ATAKANUK, ALASKA

Year Ended June 30, 1989

Amount of
Award

$ 54,023
51,836

13,000

5,000

212,500

$ 136,359

Amount

54,023

51,836

6,120
47,586

13,000

5,000

12,500

190,065

Amount

Expended

and/or

54,023

51,836

2,743
59,782

13,000

4,940

12,267

198,591

27
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MIKUNDA, COTTRELL & Co.

A Professional Corporation

Robert N. Mikunda CERTIFIED PUBLIC ACCOUNTANTS Offices in:
David §. Cottrell Anchorage
Johnie F. Jones 3301 Denali Street Bethet
John M. Bost Anchorage. Alaska 99503 Kenai
Timothy G. Altman {207) 278-8878

Witliam S. Coghill

Independent Auditor’s Report on Compliance for State Single Audits

Honorable Mayor and City Council
City of Alakanuk, Alaska

Ladies and Gentlemen:

We have audited the general purpose financial statements of the City of
Alakanuk, Alaska, for the year ended June 30, 1989, and have issued our report
thereon dated December 29, 1989,

We conducted our audit in accordance with generally accepted auditing
standards. Those standards require that we plan and perform the audit to
obtain reasonable  assurance about whether the general purpose financial
statements are free of material misstatement. An audit includes examining, on
a test basis, evidence supporting the amounts and disclosures in the general
purpose financial statements. An audit also includes assessing the accounting
principles used and significant estimates made by management, as well as
evaluating the overall general purpose financial statement presentation.

Compliance with laws, regulations, contracts, and grants applicable to the City
of Alakanuk, Alaska, is the responsibility of the City's management. As part
of obtaining reasonable assurance about whether the general purpose financial
statements are free of material misstatement, we performed tests of the City’s
compliance with certain provisions of laws, regulations, contracts, and grants.
However, cur ocbjective was not to provide an opinion on overall compliance with
such provisions. '

- The results of our tests indicate that, with respect to the items tested, the
City of Alakanuk, Alaska, complied, in all material respects, with the
provisions referred to in the preceding paragraph. With respect to items not
tested, nothing came to. our attention that caused us to believe that the City
had not complied, in all material respects, with those provisions. However,
the results of our procedures disclosed immaterial instances of noncompliance
with those requirements, which are described in the accompanying schedule of
findings and questioned costs.

This report is intended for the information of management and appropriate State
agencies. This restriction is not intended to limit the distribution of this
report, which is a matter of public record.

Tukrenda,, (6228 ¥ &,

December 29, 1989
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CITY OF ALAKANUK, ALASKA

‘ { _ Schedule of Findings and Questioned Costs

Questioned
Program Cost

Sewer Disposal/
o Jobs Bill Finding $ 218
The detail of expenditures in the general
Co ledger do not agree to the detail of
- expenditures reported to the State:

_J

™ Amount Amount Amount
Per Reported Over
General To {Under)

- Ledger State Reported

Wages 30,667 29,120 (1,547)

Fringe benefits 4,021 - (4,021)

— Materials 23,487 20,775 (2.712)
Administration

fee - 9,736 9,736

— Other 1,607 369 {1.238)

.“f 59,782 650,000 218

_ The costs recorded in the general ledger do
L appear to be appropriate grant expenditures;
however, maintenance of accurate and detailed
™ : records throughout the year was not performed
resulting in errors in reporting.

Recommendation

Lo We recommend that the City incorporate the

‘ capital projects checking account inteo the

= general ledger maintained on the computer, and
post all activity on a monthly basis. In this
manner all year-to-date revenue and expenditure

. activity will be available to assist the City

' Manager in the preparation and reconciliation

= of grant reports filed with the State.

Reply
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RESOLUTION OF THE CITY
OF AT AUR , ALASKA

NO._¢1-7

A RESOLUTION CERTIFYING THE ANNUAL STATEMENT
OF REVENUES AND AUTHORIZED EXPENDITURES
FOR THE YEAR ENDING _Jure 30 ,» 1990.

WHEREAS, Thé City of _Alakesnuk - is a recognized second class city;
and

WHEREAS, the Department of Community and Regional Affairs provides fundmg
for second class cities under the State Revenue Sharing Program; and

WHEREAS, second class cities as a condition of eligibility for the FY 92 State
Revenue Sharing Program are required by statute to submit a certified statement of
income and expenditures for the year ending June 30, 1990, to the Department of
Community and Regional Affairs; v

NOW THEREFORE BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY
OF Alabanek , ALASKA:

That the attached STATEMENT OF REVENUES AND EXPENDITURES
of __Alakarnuk , Alaska for the year ending

June 30, 1990, and prepared by Ren-cen Chikipak

is true and complete to the best of our knowledge.

ADOPTED by a duly consntuted quorum of the City Council of

Alatssak , Alaska this -7 7 _day of _Ju:we i 19y
o ‘-'9'1'\, My .
F-R W UL T AP AT / /
= \\v\' -------- et Ly 3 y
/: ',-(;5.-‘.'-' “::‘ G}‘ ".‘ j./l qf/{/{c’ W’ p/ {F,"tr//é pd
AN uu% 1 . ' -
7= LCL Y Mayor
?l ..-‘.‘J < - /\ . 'i ‘..‘Z- ‘
3 o = ‘\\' ‘__-"«_“.."{':)f
7

ATTEST  tdoreca @G Libhadz oy
7 27 City Clerk

!“\ K -.?:" . A..r.‘;‘.‘“- ‘S:Qv -

AN ———

ORIGINAL - TO BE RETURNED TO DEPT\ﬁF/COMMUNITY . COPY - TO BE KEPT BY CITY
AND REGIONAL AFFAIRS
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GENERAL GOVERNMENT
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{ RESOLUTION OF THE CITY
OF AN IaE , ALASKA
NO. vy by

A RESOLUTION CERTIFYING THE ANNUAL STATEMENT
OF REVENUES AND AUTHORIZED EXPENDITURES
FOR THE YEAR ENDING __ i@ 2 , 1991,

WHEREAS, The City of __s.avsn: is a recognized second class city;

and

WHEREAS, the Department of Community and Regional Affairs provides funding
for second class cities under the State Revenue Sharing Program; and

WHEREAS, second class cities as a condition of eligibility for the FY 93 State
(  evenue Sharing Program are required by statute to submit a certified statement of
income and expenditures for the year ending June 30, 1991, to the Department of

-t

NOW THEREFORE BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY
OF AN , ALASKA:

That the attached STATEMENT OF REVENUES AND EXPENDITURES
of , Alaska for the year ending

June 30, 1991, and prepared by __ "TiF00s A,
is true and complete to the best of our knowledge.

SANIY

eqTETaLY
q7 Y N

ADOPTED by a duly constituted quorum of the City Council of

ALATANY , Alaska this ¢ dayof ___syiae o= 00019775
, ) AN e Lo
\ A AN
fAin I 1o rjﬁf SR AT S J s RN
.35 S
Mayor ez eice B0 L
/e AL Al B iy
, oy A 1. . ﬁf , R
Py — - <72 v B
(  ATTEST: Kihreco QL (Ml taato N5 W
' C- C‘.‘ 'h * },": \.‘( .
ity Clerk NG R
' '\\\ 9-} ‘N ? '.:-’-

Community and Regional Affairs; 4

J
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4 How To Choose Your NALGENE Tanks

Tank Resin Selection Guide — For NALGENE Tanks

At low temper-
atures, protect all
tanks from impact.
Below A0°F/4°C,
specify XLPE tanks.

LLDPE

Linear Low-
Density
Polyethylene

HDPE - w6 G C150°F —94°F2 G G G VG Yes
High-Density 65°C -70°C

Polyethylene

XLPE VG EX  150°F -180°R  EX G G VG Yes

Cross-Linked 65°C -118°C
. High-Density ’
Polyethylene

PP VG EX 220°F 32°F F G G G
Polypropylene ’ 104°C 0°C

No

PVDF EX EX 230°F —40°F F VG EX VG
Polyvinylidene 110°C -40°C

Huoride

Yes

NYL G EX 300°F 32°F EX EX S VG
Nylon w/solvents 149°C 0°C

Do Not Use
With Acids

SEE PAGES 59-74

No

$ = SUPERIOR VG = VERY GOGD F —FAR FOR SPECIFIC CHEMICAL

EX - EXCELLENT 6 =G0o0D RESISTANCE

! Cross-linked high-density polyethylene is recommended for use with stress-cracking » Tanks with Fiberglass-Reinforced Polyester (FRP} Casings offer service to higher
agents, - : . i temperatures and with higher specific gravity contems.

¥ Brittlencss temperature per ASTM test D-746. The impact resistatice of most « Both eperating conditions and type of chemical can decrease maxinmum service
rotomolded tnks declines au freezing temperatures. Cross-linked high-density temperaturcs.
polyethylenc tanks are well suited for winter storige. + Regardtess of resin, black-pigmented tanks are strongly recommended for outdoor use.

* The resins used in NALGENE linear low- and high-densily polyethylene and
polypropylene tanks comply with U.S. Food and Drug Administraion Regudation

177.1520; the resin used in PVDF tanks complies with Regulation 1212593, el " A and =) e
Lo maintain its shape way decrease, perhups resulting in diswortion.

« Sowme fittings of these resins are FYA-accoptable,

« Comtinuous service lemperatures in ranges above mmbicnt can allect anks in at least two
ways: 1) the usceful life of the tank may be shortened; and 2) the abiliy of the container

Call your distributor
1o order these NALGENE Industrial Products.
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How To Choose Your NALGENE Tanks 5

—
@ Tank Resin Selection Guide — for NALGENE Tanks
[
Lod
™
o Advantages & Do Not
. Applications Use With:
w » Lightweight o Foodstuffs, liquids and beverages Strong oxidizing agents,
} = Corrosion-resistant « {rganic and inorganic acids aromatic hydrocarbons,
» No painting/maintenance « Plating halogenated-aliphatic
T + Less expensive than stainless « Water treatment hydrocarbons, hguified
steel or fiberglass + Brine storage petroleum gas, solvents
— « Inorganic chemicals and « Dispensing lab and photo
compounds chemicals
At
Yes, Yes Yes3 White = Hard, smooth finish = Storing organic and inorganic Strong oxidizing agents,
. black ar _ « Good temperature resistance acids aromatic hydrocarbons,
with UY » Less expensive than stainless « Water treatment halogenated-afiphatic
B stabifizer steel or fiberglass « Dispensing lab and phots hydrocarbons, liquified
m « Storing caustics chemicals petraleum gas, solvents
f » Metal finishing « Plating
[e—
Yes, No No  Qff-White * Suitable for many corrosives not « Storing organic and inorganic Strong oxidizing agents,
o pigmented handled by FRP chemicals and compounds aromatic hydrecarbons,
or with UV « Storing corrosives, including = Chemical processing halogenated-aliphatic
— stabilizer sulfuric, hydrechloric and « Storing boiler treatment tydracarbons, liquified
hydrofluoric acids chemicals petroleum gas, solvents
» Storing sodium hypochlorite « Water and waste /water
! \ {see statement en page 67} treatment
LJ@ No Yes  Yes? Off-White ¢ Good resistance to many organic ~ « Weldable PP fittings available  Strong oxidizing acids;
chemicals « Plating and pickling lines sub-freezing
- « Less expensive than comparable » Etch tanks for processing silicon temperatures; aromatic
: stainless steel tanks wafers or chiorinated
i hydrocarbans
— No Yes Yes3 Tan « Superior resistance to inorganic o Ultra-pure water storage (sof  Ketones, esters and hot,
' acids, strong oxidizing agents potable) concentrated caustics;
. and halogenated compounds « Precious metat recovery nascent chlorine gas and
) « High purity; does not « Storing and processing concentrated caustic
contaminate process fluids halegenated compounds {i.e. stda
oo « PVDF Schedule 80 threaded bromine)
fittings available » Storing Sleach and sulfuric acid
- » Etch tanks for processing sificon far pulp and paper processing
wafers « Industrial battery casings
-y « Insecticide manufacturing
L No No No Tan o Excellent resistance and low = Storing organics and solvents Do not expose nylon
permeation to fuels, ofts and « Storing diesel fuels, oils tanks to acids! Acids
organic solvents, including » Storing hydraulic oil will cause softening, loss
[ aliphatic, aromatic and of strength and rigidity,
P halogenated hydrocarbons; esters and eventual failure of
e and ketones the tank. All NALGENE
nylon tanks are labelkd
£ to indicate material and
warning against use with
w acids.
NALGENE Rotational-Molded Tanks Offer Distinct Advantages
i Service depends on contents, location, temperature and other
- conditions.

» Lower cost than stainiess steel or fiberglass

« Seamless construction for easy cleaning and leakproof
service

« Controlled wall thickness without corner thinning

-» Virtually maintenance-free
» Available in a wide variety of resins

« Some tanks are molded of natural resin for visible liquid

= Lightweight; less than one-half the weight of steel

R

level

Call your distributor
10 order these NALGENE Induserial Products.




6 Cylindrical Tanks

Quality Goes Into
Every Tank

Nalge starts with precise CAD-generated de-
signs, oversees critical mold-building, in-
spects incoming resin and adheres to proven
rotational-molding techmques. Fittings can
be installed, and a final check of the tank is
made just prior to protective packaging.
Tanks over 200 gal. are stretch-wrapped and
skid-mounted.

NALGENE cylindrical tanks are rotationally-

‘molded in one seamless piece. Four resins

are offered — HDPE, PP, XLPE and PVDF.
These resins offer a broad range of resist-

ance to chemicals, stress-cracking, temper-
ature, impact and abrasion. :

NALGENE heavy-duty cylindrical tanks fea-
ture rigid walls for maximum strength and
durability under severe conditions. NAL-
GENE lightweight tanks are specified as
drum liners and for less-demanding applica-
tions where cost is a critical factor.

Most NALGENE cylindrical tanks have trans-
lucent walls that permit easy visual inspection
of hquud levels (except black tanks or those
with casings.) Tank flange designs provide
strength and ease of handling.

Resin Characteristics

Many factors determine which of five plastic resins is
best for your tank’s application. The Tank Resin
Selection Guide on pages 4 and 5 offers full
information on all resins used in these tanks. The
maximum service temperature for cach NALGENE
cylmdrical tank is noted on the following pages.

All Tanks Come With Covers

NALGENE matching covers significantly decrease
evaporation and contamination, but are not airtight.
Floating covers are available: see Cat. No. 54104. Hinges
ca}?n be installed on all cylindrical covers: see Cat. No,
87500.

- Two Flange Designs

INSIDE Available P

Most NALGENE cylindrical tanks
feature a stepped-flange design
that adds rigdity and strength. It
also helps contain drips when used
in dipping/plating operations.

Some cylindrical tanks offer curl-

cuff flanges. This design permits

use of the tank as a drum liner,

Erevemin chemicals from spilling
etween drum and hner.

INSIDE

INSIOE Flat-Bottom Tanks
With Raised Or Spoked Bottoms
NALGENE flat-bottom cylindrical

tanks offer good drainage. All
11000 and 18000 series tanks up to

L2~

Cyl. tanks 30 gal. feature a slightly raised
30 bga‘ll- and bottom that channels liquids to the
10w

tank walls and fittings.

NALGENE 11000-series tanks b5
al. and larger have a spoked-
gottom design. This reinforces and
strengthens the tanks, and provides
near-total drainage. For cyhndrical
tanks with complete drainage, order
comnical-bottom tanks.

55- and 80-gal.
1. tanks,
spoked bottom

B
S

above,
spoked bottom

Call your distributor
to order these NALGENE Industrial Products.
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Cylindrical Tanks 7

Bio-Tech Tanks

These closed-dome tanks are ideal
for bioscience production
applications. Tanks and all
components, including gasket and
closures, comply with FDA
regulations. They can be repeatedly
autoclaved without significant
change in shape or loss of function,

Conical-Bottom Tanks
Nalge offers five sizes ol
comical-bottom tanks from
30 to 500 gal. NALGENE
conical-bottom tanks feature
a 30° cone angle* for
complete drainage —
excellent for viscous liquids.
Their shape also permits
better dispersal of solids
when used in NALGENE
tank and mixer packages. A
flat at the cone’s tip permits
installation of welded or
bulkhead fittings.

These tanks are calibrated
and offer a 10% freeboard
for trouble-free storage and
mixing. All conical-bottom
tanks come with covers and
are available with FRP
casings.

*500-gal. has a 45° angle

Tanks For Easy Dispensing
These HDPE tanks come complete
with a PP needle-type spigot,
making them excellent for chemical
dispensing. To ensure strength and
leak-free operation, Nalge welds a
mounting boss onto the tank, then
installs the spigot. Available in both
heavy- and light weight versions, in
sizes from 5 to 55 gallons.

Three Tank Stands Available

Sturdy NALGENE all-metal stands
are painted with a durable,
chemical-resistant polyurethane
coating and are fully assembled.
Floor stands are designed to
support mixers above the tank,
NALGENE elevated flat-bottom
tank stands position flat-bottom
cylindrical tanks 22 in. off the floor
for fittings and piping clearance.
NALGENE elevated conical- -
bottom stands are needed to support
conical-bottom tanks and position
them I8 in. from the floor.

Closed-Dome Tanks

When applications require totally-
enclosed tanks, NALGENE closed-
dome tanks are excellent choices.
These HDPE or PP tanks are
available in 30-, 55- and 100-gal.
sizes. A screw-on closure with
gasket securely fits a large, 6%-in.
I.D. opening. With 2-in. bung.

Fittings That Connect To Your System
Many types of fittings are available for piping into
your NALGENE cylindrical tanks, including bulkhead
fittings, valves, nipples, spigots and tubing adapters.
They are available factory-installed or loose for field
installation. See pages 37-39.

| Welded fittings are factory-installed,
and offer superior sealing integrity.
Fittings can only be weélded to tanks of

the same matertal. XLPE tanks cannot
be welded.

Buikhead-type fittings offer mechanical
I seals with gaskets for easy field

Welded

installation. See pages 37-39.

Bulkhead

Plastic Tanks For High-Purity Storage
Plastic tanks are the solution when metal tanks could
contaminate contents. Generally speaking, plastics are
“cleaner” than metals. NALGENE PVDF cylindrical
tanks are often specified for electronic chip
manufacturing because they're low in extractables.

e vle

un AN
Storage of Sodium -0
Hypochlorite “q -

Nalge Company sérongly recommends using only black,
heavy-walled tanks to store NaQCl. See page 67 or
contact Nalge for information.

Call your distributor
4 to order these NALGENE Industrial Products.




8 | Cylindrical Tanks

B

Cat. No. 18100

Cat. No. 54102

INSIDE

Stepped-Flange
Design

Flat-Bottom Cylindrical Tanks, Nominal Wall Thickness By

*NALGENE 7.5- and 10-gal. cylindrical tanks do not have liter calibrations.
{These sizes quoted on request.

— = Not Available

Resin
I HDPE ]
Nominal [ Heawyweight ——— I—I.ightweight—-]
Dimensions, Natural  Black W/Casing W/Spigot Natural W/Spigot
Grad., 0.D. X Cat. Mo. Cat. No. Cat No. Cat. No. Cat No. Cat. No.
Size gal./liter depth, in. 11100 18100 19100 11102 54100 53102
Casing Tank Casing
5 0.5/2 11 X 15 3/16 El T 3/116 3132 3132
(als. - SIZE CODE -0005
7.5 0.5/% 12 X 18 3116 1 ‘ T 3/16 37132 3i32
_ — SIZE CODE -0007
1/* 13 X 20 3116 + i 3116 3132 3132
— SIZE CODE -0010
1/4 13 X 27 3/16 T T 3116 37132 3/32
— SIZE CODE -0015
25/10 18 X 30 3/16  3/16  3/16 3/16 3/16- 3/32 3/32
19' X 30%  s17E CODE -0030
25/10 22 X 36 174 1/4 14 3116 14 3/32 332
23 X 36%  sIz7E CODE -0055
5120 24 X 48 1/4 1/4 1/4 3/16 — —_
24% X 48 s17F CODE -0080
5120 28 X 44 1/4 114 1/4 3116 _ — —
25%s X 4% o17F CODE -0100
10/40 31 X 49 114 1/4 1/4 3/i6 — — —
326 X 49 s17¢ CODE -0150
25/200 36 X 51 14 14 14 3016 — — —
Gals. 37 X 51'%  s17F CODE -0200
275  25/100 42 X 49 s 14 4 316 — — @ —
Gals. 432 X 49%  s17£ CODE -0275
360 25/100 48 X 49 114 1/4 114 36 — — @ —
Gals. 49% X 49%  s17E CODE -0360
0 25/100 63 X 62 5/16  5/16  §/16 3/16 — —  —
Gals. 54% X 62 gy7E CODE -0500
1’[100 25/100 66 X 72 7/16 7116 7116 3/16 — —
Gals. 67 X 72%  si7E CODE -1000
Ma’;ﬁi‘;“’iw l 150°F L 220 L1serd L— 1a0F —
: . 65C 104C  65C 60°C

Call your distributor
to order these NALGENE Industrial Products.
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Cylindrical Tanks 9

I XLPE 11 PP B PVDF
— Heavyweight 11 Heawweight——] | |rAp%m§. Shipping
Natural Black W/Casing Natural W/Casing Natural W /Casing eight, 1b.
Cat. No. Cat. No. Cat. No. Cat. Ne. Cat. No. Cat. No. Cat. Ne.
11300 18300 13300 11200 19200 11500 19500
Tank Casing Tank Casing Tank Casing Tank W/Casing
Light  Heavy
3/16 t } 3/16 T 3/32 t 4 5.5 —
SIZE CODE -0005
3116 1 t 3116 ¥ 3132 t 4 7 —
SIZE CODE -0007
3/16 1 1 3/16 t 3132 t 7 8 —_
SIZE CODE -0010
3/16 i i 3/16 P I VK7 i g8 15 —
‘ SIZE CODE -0015
3/16 3/16 3/16 3/16 3/16 3/16  3/16 3/32 3/32 3/16 12 19 42
. SIZE CODE -0030
114 1/4 a4 3116 1/4 1/4 3116 118 /8 316 18 27 53
SIZE CODE -0055
1/4 114 114 316 1/4 114 3116 — — — — & 80
SIZE CODE -0080
1/4 114 114  3/16 1/4 1/4 3116 — 1/8 3/16 — 50 80
| SIZE CODE -0100
114 1/4 114  3/16 1/4 114 3116 — 1/8 3/16 — 60 135
| SIZE CODE -0150
14 1/4 114 3116 1/4 14 3116 - 1/8 3/16 — 80 150
SIZE CODE -0200
1/4 114 i/4 3/16 1/4 /4 316 | — 1/8 3/16 — 110 200
SIZE CODE -0275
1/4 1/4 /4  3/16 1/4 14 3116 — — — 120 220
SIZE CODE -0350
_ — - - = - = — — — 190 325
SIZE CODE -0500
—_ —_ — — e — — — — 300 500
SIZE CODE -1000
L 150 I 220°F j L 230F——
65°C H4¢ 110°C

Please order by Cat. No. and Size
Code. For example, a 100-gal.
Natural HDPE tark would be:
Cat. No. 11100, Size Code -0109.

WARNING: Never use FRP casings alone as a tank.
Always use a finer. For continuous service at elevat-
ed temperatures or starage of high specific-gravity
materials, always use an FRP casing with your tank.

Call your distributor

to order these NALGENE Industnial Products.




10 Cylindrical Tanks

Conical-Bottom Tanks

NALGENE conical-bottom tanks feature a 30° cone angle (45° These tanks require metal stands to clevate them off the floor;

for 500 gal) for complete drainage — excellent for viscous  see Cat. Nos, 17109 and 17110. Clearance from floor to bottom
liquids. Their shape also permits better dispersal of solids of tanks is I8 in. Refer to cylindrical tank stands on pages 12
when mixing. A flat at the cone’s tip permits easy installation of  and 13.

welded or bulkhead fittings. HDPE and polypropylene resins
comply with FDA Reg. 117.1520. WARNING: Never use FRP casings alone as a tank. Always

use a liner.

These tanks offer a 10% freeboard. All conical-bouttom tanks
come with cover. Durable, rigid and corrosion-resistant FRP
casings are available for all sizes of these tanks.

For continuous service at elevated temperatures or storage
of high specific-gravity matenals, always use an FRP casing
with your wnk.

Do you mix in conical-bottom tanks? See NALGENE Tank
and Mixer Packages.

Conical-Bottom Cylindrical Tanks, Nominal Wall Thickness By Resin
[ HDPE | PP 1 XLPE l

Nom. Tank Bottom Natural W/Casing Natural W/Casing Natural W/Casing
Dimensions Flat Cat. No. Cat. No. Cat. No. Cat. No. Cat. No. Cat. No. Approx. Shipping
Grad. 0. X Dia, 16120 17120 16220 17220 16320 17320  Weights, ib.
Size  gal./liter Depth*in. in. Casing Casing €Casing Tank W/Casing

30 2510 18X 35 3 3132 3116 174 36 3/16 3132 16 37
Cat. No. 16120

Gals. SIZE CODE -0030

55 25110 22 X4 5 3716 3116 1/4 3/16 e 316 26 7

Gals. : SIZE CODE -0055

100 5120 32 X38 & 114 3nNs 5116 3116 1/4 3/16 52 95

Gals. SIZE COBE -0100

250 250100 43 X 54 5 5/16  3/16  5/16 3116 516 3116 186 241

Gals. SIZF CODE -8250

500 25/100 53 X 80 7 - 5/16  3/16 — —_ — — 251 LX)
Cat. No. 17120 Gals. SIZE CODE -0500

Max. Service Temp. L1ser] | 220°F J L 150°F 1 L 220°F |
85°C 104°C 65°C 104°C
*To conc Hat — = Not Available Cone Angles: 30° on 30, 55, 100 & 250 gal.; 45° on 500 gal.

Bio-Tech Closed-Dome Tanks

Manufactured from high-grade polypropylene resin, these closed-dome tanks are
designed for bioscience production applications. Tanks and all components,
including gasket and closure, comply with FDA regulations. They can be repeatedly
autoclaved without 51gn1ﬁcant change in shape or loss of function, Each is
individually packaged to assure clean arrival.

| Bio-Tech Closed-Dome Tanks, Wall Thickness By Resin

e |
Size Grad., Nom. Dimessions Natural Approx. Shipping
Size Code gal.fliter  0.D. X Depth, in.  Cat. No. 2650 Weights, Ib.
Cat. No. 2650
30 -0030 25110 18 X 36% 1/4 20
Gals.
55 -0055  2.5/10 22 X 39'; 1/4 AN
Gals.
100 -0106  10/50 28z X 514 5116 60
Gals.

NOTE: Contact Nalge Company if you require bio-tech tanks with fittings or mixer mountings.

Call your distributor
A 10 order these NALGENE industrial Products.
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Cylindrical Tanks 11

— .+ Closed-Dome Tanks
) Threaded screw closure with EPDM gasket securely fits 6'-in.

Lt 1.D. fill well, gready reducing evaporation and protecting con-
tents from contamination. The 2-in. top bung (buttress thread on
HDPE, 2-in. NPS on PP), permits access for tubing or piping.
Two mounting flats accept bulkhead fittings up to 2 in. Domed
bottoms offer good drainage. Graduations in gallons and liters
permit easy liquid level check through tanks’ translucent walls.

- HDPE and polypropylene resins comply with FDA Reg.
a 177.1520.

Accessories/options

» Viton closure gasket

« Metal stands; elevates tanks 22 in. from floor — Cat. No.
19009

« NALGENE hand pumps for 30- and 55-gal. sizes. PP tank
uses Cail. No. 65630 with 6531-0020 adapter; usc 0010
adapter for HDPE tank*

» Many fitungs availabic

i
) Closed-Dome Tanks, Nominal Wall Thickness By Resin
r——HOPE— PP —

RN Size Grad., Nom. Dimensions  Natural Natural Approx. Shipping

. Size Code gal/liter 0.0, X Depth, sn. Cat. No. 11150 Cat. No. 11250 Weights, Ih.

30 Gals. -0030 25710 18 X 363 Hi6 Ya 20

SO 55 Gals. -0056 25010 22 X 39, i3 s 3 i
E, 100 Gals.  -0100  10/50 28 X 51% ' s 60 Twe Tg;;:‘;ggﬁ Flats
i *Hand pump reaches bottom of 30-gal. 1ank, and is approximately 3 inches off the bottom of 55-gal. tanks and 15

o inches off the bottom of 100-gal. tanks. )

L

Closed-Dome Tank—Top View

e Curled-Cuff Tanks

Ideal for use as drum liners for metat finishing. Cuff-type flange fits over drum’s top edge, préventing

Special-Purpose Cylindrical Tanks and Containers — HDPE

o spills from leaking between liner and drum. Tank boitoms are flat.
il J Nominal Cat. No. 55105 Approx. Shipping

R Size 0.D. X Depth, In, Size Code Wall Thickness, In. Grad., gal. Wt., b,

= 30 Gals. 19 X 28Y% -0030 Iz 2.5 11

- 65 Gals.  23% X 34'% -0055 32 25 14

M
g Tapered General Purpose Container

i Straight, no-lip flange. Often used in water treatment. Rigid and lightweight. Largest size (150-gal.}

. fits through standard door for portablity, Sold 5 in a package. '

' Nominal Cat. No. 56104 Approx. Shipping

- Size 0.0. X Depth, in. Size Code Wall Thickness, in.  Grad., gal. Wt, lh*

30 Gals. 22 X 22, -0030 Sn 5 55 j
50 Gals. 22 X 387 -0050 a2 5 80 ;
150 Gals. _ 33Y X 56' -0150 a2 5 187 Cat. No. 56104
*5/package

- .

,,‘\A

Call your distributor
10 ovder these NALGENE Industrial Products,
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| [
: Installed Fittings, Mechanical (conT'D) £
Fitting Material Cat, No. Size Code and Avaiability {X) ‘L
-8025 -00%0 0075 -2100 0125 0150 -0200 -030¢ -0490  -0600 P
(i) (ein) Caind (i) (%) (1%in) @) @) @in)  (6in) L_J
Siphon Tube PVC 48125 - - - - - - X X - - -
with Bulkhead 31655 48151 - - - - - - b4 X - -
Fitting PP 48126 - - - - - — X X - - Fh\
Siphon Tuhe ('] 86900 - X X X X X X X - - P
for Flanged Fitting 31655 86930 . - X X X X X X X - - b
{Fitting not included}
U-Vent PVC 85001 - - - - - X X X X - -
with Bubkhead b
I Fitfing L_.j
[
i Sight-Glass PE/PVC 76000 - X - - - - - - - - .
: Assembly -000 &5_1
; Consists of PVC valves, fittings and translucent PE tubing (Sa-in. LB x Ya-in. 0.0.). Installed close :
i 10 top and bottom of tank unless etherwise specified.
i :
Loose Fittings, Mechanical o
F.0.B. Factory Fitting Materiai  Cat. No, Size Code and Availability {X) )
-0025 -00s0 0075 -0100 0125 <8150  -0200 -0300  -0400 -2600
(ain) (in} (Min) (1) {1%in) (1%in) {2in} (3} {4in) {6in) T
Bulkhead Fittings Me 97001 - X X X X X X X X - b
a PP 98001 - X X X X X X X X - b
316 85 48050 - X - X - X X X X X
Teflon TFE 96001 X X - - - - - - - -
' Nylon 83001 - X X X - X - - - - =
‘ q PVC and PP two-part fittings screw together over a hole cut in the tank, ' v
i Piastic . DOther gasket materials are available at added cost. P
} (Plastic {316 Sailess Stee) PVE. S5 and PP bulkhead fittings are supplied with one EPDM gasket. L
| Siphon Tube AT 48025 - - - - - - X X - -
! with Blkhead 315658 48051 - - - - - - X X - -
! Fitting PP 48076 - = X X - -
I
Ve A 35001 Z - Z - - X X X X Z I
ﬁ Without Lo
i Bulkhead Fitting ki
Flange PV 93420 - - - X - X X X X - i [
Adapter withaut el
Bulkhead Fitting
Self-Aligning PUC Bady, 97002 - - - X - - X X - - ! F“
Sulkhead Teflan i
Fittings Sealing ks
Ring
For wse on top hezd snly.
Gaskets for EPDM 43080 - X X - X t X X X X - r"\
PP and PVC VITON 48090 - X X X f X X X X - !
Bulkhead Fittings* L.,J
Fer Stainless Steel EPDM 43081 - X - X - X X X X X
Bukhead Fittings* VIToN 4309 - X - X - X X X X X
*Where an additional gasket is needed, or as a eaplacement for original gasket. ‘
11%-in. gasket can be used on 97001-0125 and 98001-0125 bulkhead fittings. r
Sight-Blass PE/PVC 96000 X - - - - - - - - L
Assembly -ho0 . ol
Consists of PYC valves, fittings and translucent PE tubing {Sh-in. L8. x ¥a-in. 0.B.). Specify tubing length.
Close PUC 97103 - X X X X X X X X - ‘
Nipples PP 98103 - X X X X X X X X - L
Teue Usion PVe 97003 - X X X X X X - - - 1
Balf Vaives, PP 48003 - X X X X X X - - - Vo
Threaded Nylon 89004 - X X X - - - - - - |
Female pipe thread on both ends. These valves must be supported. Installed with 93857 nipples, 37601 or 98001 bulkhead fittings and 97103 or 98103 L
close hipples,
Nipples, Nylon 853003 - X X X - - - - - - ( .
Threaded h
Call your distributor —



Fittings and Accessories 39

Loose Fittings, Mechanical (conTD)

Fitting Material Cat. No. Size Code and Availability {X)
-002% -04050 <0075 -a1a0 -0125 -0150 -0200 -0300 -0400 -0690
(Main} (mind Mind {1in) (VAim} (120} (20 (3in)  {(die)  (Gin)
Tubing Adapter PVC 97006 - X X X - X X - - -

(insert-type),
Male Thread

For NALGENE PYC tubing. Complete with stainless steel hose clamp.

Spigot PP 97424 - - X - - - - - - -
With male ¥-in. thread and neoprene seat gasket. Can be easily field-installed with buikhead fitting.
For tuhing: PYC-%™ LD, te %hs" LB, {Yi-in. wali)
PYC-*s 10 %" 1.D. {/s—3hs-in. wall]
LDPE-%" LI, {Yis-in, walf)
Spigot PP’ 6421 X - - - - - - - - -
Needle-Type -0010
Replacement spigot for Cat. No. 96423, Installed on threaded boss welded to tank at factory.
Boss not included
16-in. HOPE 59000-0016

*anway Cover

Note: For 550-, 850-, 1160-, 1550-, 2000-, and 2500-gallon verticals and 1575- and 2600-gal. conical-bottom tanks.

21-in. Threaded
Manway with Cover

HBPE 59000-0021

Optional For 550-, 850-, 1160-, 1550-, 2000-, 2500-gallon verticals.
Replacement far 3000- to 12.080-gal. vertical and 3000- to 8000-gal. conical-bottom tanks.

24-in. Hinged
Manway Cover

XLPE 59000-0024

Note: For 2080- to 12,000-gallon verticals and G900- and 8000-gal, conical-bottom tanks

*Nylon bulkhead fittings have one Viton gasket.

Teflon bulkhead fittings have a bead seal and do aot requive a gashet. . .
Nate: Installation instructions for bulkhead fittings are available by contacting the NALGENE Industrial Praducts Group at Nalge Company.

Installed Fittings, Welded Welded fittings must be of the same resin as the tank on which they will be

installed. Fittings cannot be welded to XLPE or nylon tanks. These fittings are
for open-top tanks up to 1000 gallons.

Fitting Material Cat. No. Size Code and Availahility (X}
-8025 -0050 -0075 -0100 -0125 -0150 -0200 -0300 -0440 -0608
(fain) (Vem) $aind e} (Ain) (%0} (2in} Qe (Ein) {4 in.)
. Full Couplings, PE 87005 - X X X - X X X X -
Female Threads PP 89005 - X X X - X X - - -
PYOF 87006 - X X X - X X - - -
Specily installation with one end flush inside of tank, or half in/hailf eut. Coupling will he
installed half in/half out unless otherwise specified. For room temperature service only.
Specify nipples for serv’ e above 70°F/21°C and helow 140°F/60°C. -
Flanged Couplings PE 93400 - X X X - X X X X X
with PE-eoated 0.0. Flange - 3Ry @) dRY - ) 6 MRy (9 (17

Aluminum
Pressure Plates

o-in., Ye-in. and 1-in. HDPE Hanges are ane-plece, all-plastic with 150-1h. ASA bolt pattern dimensions.

For vaom temperature service only. Specity nipples for above 76°F/21°C and below 140°F/G0°C.

Spigot. Needle- PP Spigot 96423 - - - X - - - - - -

Type, with Boss with HDPE

) & two Teflon Boss
TFE D-rings

For tanks up to 100 gal. For larger lanks, use valves. PP spigots are installed on threaded HDPE Yoss which is spin-welded onto
' tank at factory. Spigot has 1%-12 straight female threads, Ya-in. flow. Accepts %-in. 1.0. tubing. Boss fits onfy NALGENE tanks.
Half Nipples, PE 93857 - X X X = X X X X -
Male Threads HOPE {FDA) 93859 - X X X - - X - - -
pP 95857 - X X X - X X - - -
PVOF 93858 - X X X - X X - - -
Half Couplings. PE 93840 - X X X - X X X X -
1 female Threads PP 95840 - X X X - X X - - -
PVOF 93841 - X X X - X X - - -

Call your distributor
10 order these NALGENE Industrial Products.
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RESINS

Polyethylene

The polymerization of ethylene results in a branched-chain,
high molecular weighi hydrocarbon. The polyethylenes are
classified according to the relative degree of branching (side
chain formation) in their molecular structures and by
density, which can be controlled with selective caralysts.

The polyethylenes are chemically inert. They have no known
solvent at room temperature.

Strong oxidizing agents will eventually cause oxidation and
embrittlement. Aggressive solvents will cause softening or
swelling, but these effects are normally reversible.

High-Density Polyethylene

HDPE

has minimal branching, which makes it more rigid and less
permeable than LLDPE and gives it superior temperatire
resistance.

Linear Low-Density Polyethylene :
LLDPE

has more branching, resulting in a less compact molecular
structure,

Cross-Linked High-Density Polyethylene

XLPE

is a form of high-density polyethylene wherein the individual
molecular chains are bonded 1o each other (using hcat, plus
chemicals or radiation) to form a three-dimensional polymer
of extremely high molecular weight. This structure provides
superior environmental stress-crack resistance and impact
strength.

XLPE is a superior material for molding very large storage
tanks. Since XLPE becomes a thermoset {not meltable) after
molding, it is not weldable, and fittings must be installed
mechanically on XLPE tanks.

Polyvinylidene Fluoride

PVDF

such as Kynar* 15 a fluoropolymer with alternating CH,, and
CF; groups. It has excellent chemical resistance.

In blower applications PVDF withstands temperatures to
180°F/83°C. It has exceptional abrasion resistance and is
unaffected by ultraviolet radiacion.

Nylon

A form of polyamide plastic. Because of its chemical
structure nylon is very strong and tough, has a very high
temperature resistance limit (300°F/149°C) and excellent
chemical resistance 10 aromatic and aliphatic hydrocarbons,
halogenated hydrocarbons and other similar fuels and
solvents. WARNING: Do not expose nylon tank to acids.
Acids will cause softening, loss of strength and rigidity, and
eventual failure of the tank.

* Trademark of Pennwall Corp.

Fiberglass Reinforced Polyester

FRP

is formed by the reaction of dicarboxylic acids with.dihydric
alcohols which are mixed with glass fibers and cross-linking
chemicals to form a strong, rigid, reinforced thermosetting
(not meliable) structure. FRP 15 an excellent material for
casings Lo support tanks in high-siress applications. FRP is
also used o make housings (or some NALGENE blowers.

Polyvinyl Chloride

pvC

is similar in structure to polyethylene but each unit contains
a chlorine atom. The chlorine atom renders 1 vulnerable o
some solvents, but also makes it more resistant 1o strong
oxidizing acids. The excellent physical and mechanical
properties of PVC make it a choice material for NALGENE
blowers, especially for use in the presence of chromic,
phosphoric, nitric and sulfuric acids in the vapor phase.

Polypropylene
PP

is similar to polyethylene, but each unit of the chain has a
methyl group attached. It is opaque. PP has no known
solvent at room temperature. It ts slightly more susceptible
than polyethylene to strong oxidizing agents, but offers
superior environmental stress-crack resistance and higher
temperature resistance than polyethylene.

Environmental Stress-Cracking

Environmental stress-cracking s the failure of a plastic
material in the presence of certain types of chemicals. This
failure is nof a result of chemical attack. Simultaneous
presence of three factors causes stress-cracking:

« Tensile stress
» A stress-cracking ageni ‘
« Inherent susceptibility of the plastic to stress-cracking

Tensile Stresses

These are set up during some molding and fabrication
processes. Environmental conditions can ad-! tensile stress,
particularly if the tank is inadequately supported. Rotational
molding creates parts that are virtually stress-free, so
rotomolded tanks are less subject to environmental stress-
cracking than fabricated tanks. Use of an FRP casing will
minimize tensile stress from added load and further
decrease the likelthood of environmental stress-cracking.

Common Stress-Cracking Agents

Detergents, surface active chemicals, lubricants, o:ls ultra-
pure water and plating additives such as brighteners and
wetling agents.

Relatively small concentrations of stress-cracking agent may
be sufficient to cause cracking. (Stress cracking agents are
identified in the Chernical Resistance Chart.)

Call your distributor
to order these NALGENE Industrial Products.
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Susceptibility to Stress-Cracking

This varies from plastic to plastic depending on several charac-
teristics of the molecular structure. Cross-linked high-density
polyethylene is inherently more resistant 1o stress-cracking
than either low- or high-density polyethylene. PVDF and nylon
also have excellent stress-crack resistance.

Physical Service Capabilities
Prolonged use of a plastic tank at temperatures above ambient
will shorten tank life. Temperature effects are directly depend-
ent on the characteristics of the plastic resin, specific gravity of
tank contents, tank size and configuration, exterior support
and wall thickness of the tank.

Temperature cycling will shorten tank life. The impact resist-
ance of most rotomolded tanks declines at low temperaturcs.
Cross-linked high-density polyethylene retains much of s
tnpact resistance in low temperature applications.

Ultraviolet (UV) Stabilization

Plastics are attacked and deteriorate when exposed to direct
sunlight. When plastic tanks absorb the sun’s ultraviolet light,
the UV energy excites the polymers’ chains, causing them o
break. The effects are discoloration, embrittlement and even-
tual cracking. Elevated temperatures and oxygen Lend to accel-
erate the deterioration. Those NALGENE tanks listed as suit-
able for outdoor service are protected from UV attack by:
coloring or pigmenting and/or adding internal stabilizers

. which preferentially absorh or dissipate the UV energy. Shad-

ng tanks from the sun will also prevent deterioration.

For assistance in selecting the appropriate tank for a specif-
ic application, see the Tank Resin Selector Guide (pages 4
and 5) or contact NALGENE Industrial Products Group at
(716) 586-8800.

Nao<l

Storage of Sodium "Hypochlorite in Polyethylene Tanks
Some concerns have been expressed to Nalge Company re-
garding the storage of sodium hypochlon[e in NALGENE
polyethylene tanks.

Although polyethylene storage tanks have been used for stor-
age of sodium hypochlorite in the field for many years, there
have been premature failures in very specific locales. We have
reviewed all data available onthe chemistry and technology of
sodium hypochlorite storage, and we have the following in-
formation:

Sodium hypochlorite (NaOCl) has no direct effect on poly-
ethylene. This has been confirmed by resin manufacuurers. It is
suspected though, that contaminated sodium hypochiorite does
cause accelerated deterioration - of polyethylene tanks when
stored over a period of time. Contamination such as trace
metals, e.g. iron, copper, etc., which may be generated from
pumps, plumbing, fittings, etc., or a poor quality {trace con-
tamination) sodium hypochlorite shipment, can cause brittle-
ness and cracking of the polyethylene tanks.

We feel the main contributor to premature failure of poly-
ethylene storage tanks is contamination; the presence of sun-
light catalyzes/accelerates the rate on attack of polyethylene.
Nalge Company recommends the following points for storage
of sadium hypochlosite in polyethylene tanks:

« Heavy-walled tanks should be used
+ Only black tanks should be used
» Preferred material is cross-linked polyethylene (XLPE)

We recommend the following steps to be taken by the end
user:

« Flush/clean tanks periodicailly 10 remove contaminants,
deposits

« Check quality of received NaQCI (chemical analysis/purity)

e Check plumbing, pumps and delivery methods for materials
of construction

» Protect nen-black tanks from sunlight

We wish to emphasize that non-contaminated sodium hypochlo-
rite storage in polyethylene is an acceptable and compatible
combination. It appears that cracking and premature tank
failures occur only when confaminated sodium hypochlorite is
contaminated with trace amounis of metals and subjected 1o
sunlight.

FDA Regulation

The resins used in NALGENE low-density and high-density
polyethylene tanks comply with U.S. Food and Drug Adminis-
tration Reguladion 177.1520. These tanks may be used with the
following kinds of food products:

« Nonacid, aqueous products; may contain salt or sugar or
both (pH above 5.0}

« Darry products and modifications: oil-in-water emulsions,
high or low fat

« Moist bakery products with surface containing no free fat or
oil

« Dry solids with the surface contaming no free fat or gil {(no
end-test required) and under all conditions of use as de-
scribed in Table 2 of FDA Regulanon 177.1520 except for
condition A — high-temperature heat sterilization (e.g.,
over 100°C)

The resin used in NALGENE PVDF tanks complies with FDA
Regulation 121.2593.

Plastic Products For Biotechnology

Knowing whether a plastic is toxic 1o cell culiures is critical
to biotechnology production. To test for cytotoxicity, Nalge
submitted representative molded resin samples to an
independent laboratory.

Samples were evaluated utilizing an MEM Elution Procedure,
utilizing a W.1. 38 cell line. This is a standard cytotoxicity test
for pharmaceutical, medical devices and ophthalmic products
{though it typically utilizes an L929 cell line.)

Resins Non-Toxic To Cell Cultures

Resin Color Product

Cross-Linked High-Density
Polyethylene (XLPE)

High-Density Polyethylene

Natural Tanks

(HDPE) Natural Tanks and Carboys
Low-Density Polyethylene _
{LDPE) Natural Carboys

Polypropylene (PP) Natural Carboys
Polyvinylidene Fluoride (PVDF) Natural Tanks

Contact Nalge Technical Service for details.

Call your distributor
10 order these NALGENE Industrial Products.
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VACUUM SYSTEMS

INTRODUCTION

One of the major concerns throughout
the world is how to protect and save our
environment for future generations.
Protecting and conserving our air and
water resources has become a leading
priority of mankind.

In many parts of the world, droughts are
expanding at an accelerated rate, creat-
ing severe hardships. Presently, there is
enough evidence to indicate that conser-
vation measures of our precious water
resources must accelerate if we are going
to have adequate water supplies as we
enter the next cemtury. '

The use of vacuum to collect and trans-
port sewage, wastewater and other liquids
through a piping network to a discharge
point is a technology that is growing quite
rapidly throughout the world. AIRVAC®,
the world leader in vacuum sewage collec-
tion systems, has been at the center of this
expanding technology.

SYSTEM DESCRIPTION

A Vaeuum Collection and Transport
System consists of three main compo-
nents: (A) the Interface Valve/Sump, (B)
the Vacuum Piping and (C) the Vacuum

Station. .

“ f‘ g B
iqui i RN 4

Liquid flows [

by gravity to i G :

a collection e -

sump. Ata

preset volume

level a pneumatic
signal is sent to

the controlier
which opens the valve. The collected lig-
uid is drawn through the vacuum piping
by a pressure differential at an average of
15 to 18 feet per second.

The liquid is transported to the Vacuum
Station which consists of a eollection tank,
vacuum pumps{2), control panel and
transfer pumps (2). When the collection
tank fills 10 a predetermined level, sensors
aectivate one of the transfer pumps which,
in turn, transports the ligaid 1o a point of

_discharge or treatment.

APPLICATIONS

Since the first patent for Vacuum Sewer
Collection Systems was issued in Germany
in 1886 the primary application for
Vacuum Transport Systems has been in
Residential Communities. However, over
the years a variety of applications have
been developed. Following is a partial list
of applications now in use.

Residential

Rural Communities
Municipal Developments
Private Developments

I.ake Communities

CS0 Separation

Gravity Sewer Replacement
Waterfront Communities
Houseboat Communities
Mobile Home Parks
Temporary Sewage Collection

Industrial

Plant Sewage

Plant Wastewater
Processing Liquids
Condensate Liquids
Exhaust Fluids & Gases
Hazardous Wastes

Eandfill Leachate

Storm Run-off Containment

Commerecial

- Supermarkets

Airports

Prisons

Shopping Centers
Office Buildings
Haospitals

Light Industry
Schools

Transportation
Trains

Train Stations
Planes

Ships

Recreational

Marinas

Ski Resorts

Campgrounds

Portable Restreom Trailers
Individual Posrtable Toilets

» Supermarkets {inset}
Vacuum Systems are userd in
supermarkels to remove con-
densate and washdown water
from refrigeration units and o
discharge wastewater from
flgor drains. A major advan-

tage of this application is the B3

ability to rearrange the piping
network to a different configu-
ration without regards o
fixed gravity floor drains.

™ Residential Communities
The major use of Vacuum
Sewer Systems has been in
residential communitios
where Cornentional Gravity
Sewers may prove to be
expensive. Rock, high water
tables, unstable sails and flat
or hilly terrains contribute to
high construction costs.
Where such conditions exist,
Vacuum Sewers have been
insiafled at a cost savings of
up to 60 percent over Gravity
Sewers. The largest AIRVAC®
Residentiat Vacuum Sewer
System in the United States
has approximately 5000 con-
nections,

W Train Stations
Recent federal regulations
reqguire that all passenger
train cars must have halding
tanks for sewage. This has
created a need for an effec-
tive method ta remove the
sewage from the holding
1anks at the train stations.
A Vacuum Sewage System
offers a quick and efficient
way ta remove the sewage
and discharge it o a
Municipal System.

3
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-4 Industrial Plants
Vacuum Sewer Systems bave Deen used to collect Seware Wough-
out plaol comploxes since 1972, Other applications ane nove cong
ifle e such as condensate coflection and the sansportanen of
processing wastevestern winch can costan hasandous chemicals .

AIRVAC® WORLDWIDE SALES OFFICES

ADVANTAGES

Advantages of Vacuum Systems
Municipalitivs. Developers and Industrial
Firms are looking for the most eost effec-
tive method available to comply with State
and Federal Regulations, In many situa-
tions, Vacuum Transport Systems will
offer the most economical solution.,

Of particular importance to the environ-
ment is the elimination of exfiltration in
Vacuum Fransport Systems. Sinee it is a
sealed system under negative pressure.
there is no possibility of pollutants leaking
into the surrounding gronnd water tables.

Other advantages include:
Eliminate infiltration

Lise narrow and shallow trenches
Use small diameter plastic pipe

No eleetricat hookups at valves

Lilt eapabilities up 1o 30"

One person can service system
Eliminate gravity manholds

Standhy gencrator for long power outages
Minimize health risks to servicemen
Multiple homes served by one valve
Control bacteria contamination
Flexibility te revoute pipe above ground
Eliminate nced for dual piping
Reduee construction tine

Eliminate edors due to closed system
High velocity prevents plugging
Minimize environmental impract
Reduee water consumpion

Low Q& M cost

Low installalion cost

Meets explostan-pirool requirements

AIRVACT markets products and teehnology on a worldwide hasis through a network of

Factory and Manulacturers” Representatives and Livensees, These Naewan Sewer

Systems are cnerently in operation in the United States. Canada. Mexico. England.

Holland. Franee, Australia and Japao. MIBVACT is o division of the Ehara Group. an

international mutti-hillion dollar enviconmental equipment manalactueer.

» Monireal Londoirs
Rochester «

Los Augeles o « Tampa

« Amslerdam

= france

Haly »

« Japan {4}

« Singapore

« Sydney




r
b
.
S
]
i
1
H
!
i

>

B ERARA GROUP

0ld .S, 31 North

Post Office Box 528 .
Rochester, Indiana 46975
219-223-3980

Fax 219-223-5566 )

RESEARCH AND DEVELOPMENT

ATRVACE research engineers are constantly working on the devel-
opment of new applications and products for Vacuum Systems as
well as to expand the field of vacuum hydraulics. Te assist in these
activities, AIRVAC® has constructed a Vacuum Transport Syste ‘ ‘
test rig at its Research Center. This rig consists of 3000 feet of Y
plastic pipe (up to 8" diameter), numerous Vacuum Interface
Valves, and multiple Vacuum Stations. A recent development by
AIRVACS research engineers in vacuum hydraulics is a methed to
increase the lift capability of 2 Vacuum Transport System in ex-
cess of 30 feet,

APPLICATION ENGINEERING

AIRVAC® applieation engineers are available te work with consult-
ing engineers 1o provide concéptual design recommendations and
related budget estimates. AIRVACE field technicians are available
during the installation of Vaeuum Transport Systems to assist the
contractor and project engineer in the proper installation of the
system and to assist in the initial start-up. Factory training scliools
are held on a regular basis to train system operators.

MANUFACTURING

AIRVACP manufactures and assembles 1 1/4", 2" and 3" Vacuum
Interface Valves and Controllers along with other related system -
components at its plant in Rochester, Indiana. Prepackaged '
Vacuum Stations are assembled al the factory, rigidly tested and
shipped to the project site for immediate installation. A computer-
ized network coordinates incoming parts, production assembly
and outgoing shipments to insure that the materials arrive on time
at the construction site.

QUALITY CONTROL

The objective of the AIRVAC* Quality Control Department is to
seck the highest standard of quality possible in the Industey. This
objective is attained through decument and design control, receiv-
ing inspection, process and procurement control and the use of
standard operating instructions. A system of accountability and
traceability has been established to provide quick internal or
external response to any problem which may arise. AIRVAC” is
now working toward certification to the accepted worldwide quali-
ty system standard 130 9000. These standards have been adopied
in the European Community and most industrialized countries.

ested in obtaining a budget estimate for a specific project, please feel free to con ;

If you would like more information about AIRVAC® Vacuum Systems or would be :gﬁ}
our office in Rochester, Indiana.

©9/92 AIRVAC™
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.VACUUM SEWER_SYSTEMS

Due to the high costs of conventional gravity sewer

systems and more recently the growing concerns of

future water shortages, the use and acceptance of
alternative wastewater collection systems contlnue to expand
throughout the United States.

At present, the design engineer can choose from three
alternative wastewater collection systems. The available
options are vacuum sewers, pressure sewers and small gravity
sewers. The first two were introduced in the United States
in the early seventies whereas small gravity sewers were
introduced in the mid-seventies.

tox

HISTORY OF VACUUM SEWERS

It is well known that gravity sewers have been in use for
over 2,000 years dating back to early Roman societies. Of .
the three alternative sewer systems in use today, the oldest.
concept is vacuum sewers.

The original patent for vacuum sewers was issued in Germany
in 1886 to an American citizen, Captain Charles Liernur. .
However, it was not until the early sixties that a Swedish
engineer, Joel Liljindahl, invented a vacuum sewer trans-
port system utilizing a vacuum toilet. This design actually
discharged black water (sewage) and gray water (bath,

sink, etc.) from the residence by two different pipes.

In 1971, The AIRVAC Division of Burton Mechanical
Contractors was established in Rochester, Indiana, and they
began developing a vacuum sewer system to collect all
wastewater from the home through one discharge pipe. The
one pipe vacuum sewer system has been proven in operation
and today is the accepted method to design vacuum sewers for
land applications.
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SYSTEM DESCRIPTION AND OPERATION

A vacuum sewer system consists of three major components:
the valve pit package, vacuum service lines, branch lines
and mains and the vacuum collection station.

Raw sewage flows from the home usually through a 4" pipe by
gravity to a wvalve pit package located in the yard, a -
public right-of-way or in the roadway. When approximately
10 gallons of sewage flows into the sump basin, a pneumatic
signal is sent to the controller mounted on top of the
interface valve which opens the wvalve by vacuum. When the
10 gallons of sewage is drawn into the vacuum lines, the

interface valves closes. Sewage is propelled through the

vacuum lines at a velocity of 15-18 feet per second by
energy created from a sewage/air mixture commonly referred
to as 2 phase flow. The mixture and energy created would be
similar to foam produced by shaking a bottle of soda.

Sewage is drawn to the collection tank by the vacuum pumps.
As the tank fills, sensing rods in the tank activate the
sewage pumps which in turn pump the sewage to a gravity
interceptor or treatment plant.

VALVE PIT PACKAGE-

This package consists of a 3" interface valve, pneumatic
controller, fiberglass valve pit and sump basin with '
fiberglass sump cover and valve pit cover. The valve pit
cover can be non-traffic or traffic bearing ut111z1ng
plastic, steel cast iron or alumlnum materials.

Valve-pits are 27" to 36" diameter tapered by 42" in depth.

Sump basins are 30" to 16" diameter tapered by 30" in depth

for homes with no basements. Sump basins with 54" depth are
available for homes with basements. Overall depth of valve

pit and sump basin are 72" or 96" depending on the depth of

the sump basin.

One valve pit package can handle up to four residential
homes or 12 condos or apartment family units. A 3"
interface valve has a capacity of 30 gpm and will pass a 2
7/8" spherical solid. A 2" interface valve is available for
industrial or marina applications.

If more capacity is required, the wvalve can be installed in
a concrete buffer tank to provide additional storage
capacity and a duplex valve system can be furnished to

.
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discharge higher flows. Since the interface valve is
pneumatically operated, no electrical power is required
anywhere throughout the collection system except at the
collection station. If the valve pit floods with ground
water, the interface valve will continue to funetion
indefinitely.

VACUUM SERVICE LINES, BRANCH LINES AND MAYNS

Vacuum lines and mains are laid in narrow trenches just
below the frost line in a saw tooth profile for grade and
upgrade transport and follow grade on down grade transport.
A 0.2% slope is normally maintained between lifts. Maximum
statie 1ift and friction loss is 13 feet measured from the
valve pit package to the collection station.

Service lines are 3" schedule 40 or SDR 21, gasketed or
solvent weld, PVC pipe. “Branch lines and vacuum mains can
be 4", 6", 8" or 10" pipe, gasket or solvent weld PVC pipe.
A 3%, 4% and 6" pipe can be either schedule 40 or SDR 21,
but 8" and 10" pipe should be SDR 21 only. Since there is
no exfiltration with vacuum sewers, some states will allow
water and sewer plpe £o be laid in the same trench.

Valve p1ts have been installed up to three miles from the
collection station utilizing a-saw tooth profile design..
Division valves of the eccentric plug type are recommended
approximately every 1,500 feet in the vacuum mains and at

“each branch line connection. Division valves are used to

isolate and locate a failed interface valve or a leak in the
vacuum 11nes. .

VACUUM COLT.ECTION STATION

The station 'is similar to a conventional sewage lift station
with the addition of two vacuum pumps. Sewage is drawn
through the vacuum mains into the enclosed collection tank
under vacuum. As the sewage rises in the collection tank,
sensing rods activate the sewage pumps. Sewage is pumped
through a force main to the treatment plant.

Vacuum punps can be liquid ring or rotary vane type. Sewage
pumps are conventional flooded suction, dry pit, horizontal
or vertical type. Progressive cav1ty punps can be used in
high head appllcatlons.
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Vacuun tanks can be horizontal or vertical steel or
fiberglass construction. Normally three or four vacuum
mains discharge into the collection tank. A spare sewer
inlet can be furnished for future expansion. -

The collection stations are furnished with automatic
telephone dialers connected to the system operator through a
beeper, utility office, operators residence, etc. A
combination of numbers can be programmed. If there is a
loss of 'vacuum or other service requirements, the operator
is alerted by a phone call. The homeowner is not involved
in an alarm condition. '

In most federally funded projects, a standby generator is
required. If there is a long power outage, the sewage
collection system can remain in operation until power is
restored.

Collection station equipment can be prepackaged and mounted

‘on steel skids at the factory and shipped to the jobsite if

peak flow is below 125 gpm. In a prepackaged station, the
floor plan would be approximately 16' by 22°'.

If the peak flow exceeds 125 gpm, the collection station

‘would consist of .a two story custom designed building. The

basement floor will contain the sewage pumps and collection
tank while the first floor will contain the vacuum pumps,
reserve tank, control panel and standby generator. The
reserve tank is used for extra storage and to prevent
condensation entering the vacuum pumps. Floor plan size
would be about 20' by 24°¢,

Another option used frequently in Europe and Canada is to
install all eguipment in an underground collection station.
To date, only one system has been installed in an.
underground collection station in the United States.

APPLICATIONS

The primary applications for vacuum sewers are rural
communities, recreational lake developments and subdivisions
being constructed in the outlying districts of larger towns
and cities.

£

3
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Other potential land applications, include marinas and
industrial systems consisting of the collection and
transportation of sewage and processing water including
hazardous wastes. Miscellaneous applications would be
shipboard such as cruise ships and navy vessels, commercial

"aircraft and trains. These latter applications normally

utilize vacuum toilets as an integral part of the system.

INSTALTATION

Vacuun sewer systems can be installed with a trencher,
backhoe or trackhoe. Pipe profiles can be accurately laid.
with the use of a laser beam. :

A portable vacuum test rig can be furnished with each :
project. . The purpose of the test rig is-to vacuum test the
lines installed each day. The test consists of applying 24"
of mercury vacuum pressure, allowing to stabilize for
fifteen minutes and then not lose more than 1% vacuum
pressure per hour during the test period.

AIRVAC: furnishes a field supervisor on each project for
whatever time it takes to complete installation. The
purpose of the field supervisor is to act as advisor to the
proiject engineer and contractor.

ADVANTAGES OF VACUUM SEWERS

The major advantages of vacuum sewers over gravity sewers,
pressure sewers and small gravity sewers is the elimination
of exfiltration, continued oxygenation of sewage and the
ability to keep a vacuum sewer system in 100% working order
year in and year out.

With the event of the greenhouse effect, there is a growing
emphasis on protecting our valuable groundwater resources.
Since there is no exfiltration with vacuum sewers, there is
little concern of sewage leaking into the water tables. On
the other hand, gravity sewers, pressure sewers and small
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gravity sewers could be leaking sewage into the water tables
for long periods of time undetected.

Since the vacuum sewer alarm system is designed to alert the
operator to any problem within the system, repairs can and
must be made within a reasonable time frame or additional
problems could develop. On the other hand, components and
the collection lines of gravity sewers, pressure systems and
small gravity sewers may be deteriorating over long periods
of time, but could continue to operate for a number of years
before repairs would become critical and much more costly.

The major advantage of vacuum sewers over gravity sewers is
lower cost, especially when rock, -high water tables,
flatlands or hilly terrain are present. This is primarily
due to the elimination of deep trenches and use of smaller
diameter pipe with vacuum sewers.

Important advantages of .vacuum sewers over pressure sewvers
is the elimination of electrical hookups at the individual
homes, elimination of antisiphoning and air release valves,
connecting up to four homes to the valve pit package,
availability of a standby generator and the elimination of
grease and sand buildup in the sump.

In comparison td*small gravity sewers, the major advantage
of vacuum sewers is the elimination of the septic tank and
-potential odor and corrosion problems.

LIMITATTONS

There are three general limitations in using vacuum sewers.
One is the limitation of head capabilities (maximum 13') and
another relates to the service demands of the system.

When there is an alarm condition such as low vacuum
resulting from a failed valve, the operator must respond
within a reasonable period to correct the problem or the
failed valve can effect other parts of the system. The
third relates to systems under 50 homes. In these cases,
vacuum sewers are usually not competitive to other

alternative systems due to the added cost of the collection
station.

o




Page Seven

CAPITAYL COSTS

The cost of a vacuum sewer system, as with any other sewer
collection system, will be depend on many factors.” In most
cases, the design engineer will perform a cost analysis of
conventional gravity sewers versus ohe or more alternative
systems. Terrain, water table depth, soil conditions,
dwelling densities, etc. will all have an effect on costs.

If the terrain is natural for gravity, it is unlikely vacuun
sewers will be competitive. However, in hilly terrain, high
water tables, rock conditions, and flat lands, the vacuum
sewer can provide savings of up to 50%. As an example, in
the Ohio County, West Virginia, vacuum sewer project, a
gravity system was bid at $2.1 million; whereas, the vacuum
system was bid at $1.2 million. In the Queen Anne’s County,
Maryland, project, vacuum sewers were $7.4 million less than
gravity sewers and $2.3 million less than pressure sewers.
Vacuum sewers can also be cost effective when competing
against the other alternative systems.. The list price of a
standard valve pit package is $1,438.20. This can be
compared to the list price of a standard grinder pump
package of $3,000.00 and up.

O & M COSTS

There has been some misconception that vacuum sewers

- generate high O & M costs. This has been proven to be

untrue in actual field operations. The vacuum collection
station containing the vacuum pumps and sewage pumps would
require the same maintenance procedures as a pump station of
similar horsepower and capacities.

It is recommended that the controllers be inspected every
seven years and overhauled if required. The interface
valves should operate . up to ten yvears before overhaul is
required. The cost of overhauling an interface valve and
controller including labor would be less than $100.00 in
comparison to a grinder pump of $400.00 to $600.00.

A preventative maintenance inspection of valve pits is
recormended once a year. As for electrical costs, power for
the collection station, when prorated to the number of
dwellings, is comparable to power costs of a pressure sewver.
As an example, in the Ohio County, West Virginia, project,
the power cost averaged $0.66/connection per month.
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SUMMARY

Although the concept of vacuum sewers has been around for
100 years, information about its application as a viable
wastewater collection and transport system has not been
widely promoted among consulting engineers, developers and
regulatory agency personnel.

Due to educational efforts from several sources, this trend
is beginning to change as more and more engineers become
aware of the positive features of vacuum sewers and the
performance of the systems that have been in operation since
1974. :

Robert E. Langford
ATRVAC

P.0O. Box 508

Rochester, Indiana 46975
219/223-3980




VALVE PIT PACKAGE

STANDARD HOME PLUMBING VENT IS
NOT ADEQUATE TO PREVENT,K VACUUM
FROM PULLING TRAPS DRY.

' ’ , INSTALLED

ADDITIONAL 4" VENT

___ON GRAVITY LINE
REQUIRED BY VACUUM B
SYSTEM. TO BE INSTALLED )}
BEYOND ANY PLUMBING :
ENTRANCES,

IN RIGHT OF WAY.

L 3" AIRVAC VALVE INSTALLATION -

ROADWAY—\

4" SCHEDULE 40.- OR..SDR2! .-
PVC - PIPE REQUIRED:FOR:: ~»7
GRAVITY LINES. NO -POCKETS
MAY BE PRESENT ON VALVE
VENTED THROUGH  GRAVITY LINE.

VACUUM MAIN




0.2% SLOPE

, VACUUM MAIN
02% SLOPE

45°ELBOWS

DROP BETWEEN LIFTS = 80% PIPE DIA.
OR 0.2% FALL WHICHEVER IS GREATER

UPGRADE TRANSPORT

TT=TI=7T=77T = 7TT=T=7 == 7=/ /= ==

‘.“

0.2%SLOPE
0.2% SLOPE T

VACUUM MAIN o

DROP BETWEEN LIFTS = 80% PIPE DIA. FLOW
OR 0.2% FALL WHICHEVER IS GREATER

- LEVEL GRADE TRANSPORT

LAY SEWER TO A FALL
OF NOT LESS THAN
0.2%. DO NOT ALLOW

" POCKETS TQ FORM.

DOWNGRADE TRANSPORT FLow

- VACUUM SEWER PROFILES
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VACUUM SEWER SYSTEMS
IN COMPARISON TO OTHER
SEWAGE COLLECTION SYSTEMS

Vacuum sewers are mechanized systems of wastewater transport. They utilize
differential air pressure to create flow, as opposed to gravity-induced flow of
conventional wastewater collection systems. In this respect, a vacuum sewer
system is essentially a negative pressure system. However, thefe are
considerable differences between vacuum or negative pressure transport and
the technology of positive pressure transport. Consider the essential elements of
the optional systems available to the design engineer today.

{a)  Tothe homeowner a gravity system is an uncomplicated
system consisting of a network of underground piping that flows
continually downhill eventually arriving at some sewage termination point
(Fig. 1). Indeed, where the topography is appropriate, some systems are
that simple. However, uniess the sewage is being allowed to outfall into a
natural body of water, it must first empty into a pumping station (Fig. 2),
from where it is pumped into a treatment facility. Generally, gravity
systems are not that simplistic, and may need a number of [ift stations
along the way in order to avoid the deep trenching that would normally be
necessary with flat or undulating terrain (Fig. 3). For this reason, many
gravity sewer systems are really mechanized systems and not "natural"

systems. Pipe sizes usually start at 8" diameter and get progressively
larger.
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FIGURE 1 - CONVENTIONAL GRAVITY
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FIGURE 2 - CONVENTIONAL GRAVITY WITH LIFT STATION
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A variation of conventional gravity sewers are referred
to as small gravity sewers. These systems utilize a
septic tank to collect the settleable solids and
grease. The septic tank effluent flows by gravity from
the septic tank to small diameter gravity mains at the
street (Fig. 4). If the ground is flat or hilly, pump-

ing stations will be required as with conventionai
gravity sewer systems.

HOUSE ROAD GRADE
<7E
L MAIN
GRAVITY SEPTIC GRAVITY
LATERAL TANK LATERAL
C.0.

C.0.

RIVER OR LAKE

-

-
- e————

C.O0.= CLEAN OQUT

FIGURE 4 - SMALL GRAVITY SEWERS




{c) Pressure sewers eliminate the need to lay pipe to
hydraulic grade lines. However, in this instance, a
grinder or effluent pump is usually required at every
sewage input point to pump sewage into the network of
pressure collection mains (Fig. 4). The pressure mains _
eventually empty into a gravity manhole or treatment -

N

facility.
HOUSE ROAD
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GRAVITY Lﬁ o
SEWER FORCE
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TREATMENT
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FIGURE 5 - PRESSURE SEWERS USING GRINDER PUMPS
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The positive pressure sewer system may eliminate some or all lift stations
of a gravity system and substitute small diameter plastic pipe for large
diameter tile and concrete pipe. This is done at the expense in most
situations of requiring electrically operated mechanical equipment at every

sewage input point to the collection system.

(d)  The vacuum sewer system (Fig. 7) requires a main col-
lection station or pump station similar {o that of the
other systems. Unlike other systems, it also requires
vacuum pumps at the collection station to maintain a
vacuum in the collection mains feeding the station.

The 3%, 4", 6" or 8" diameter PVC collection mains are
laid in a saw tooth profile. The system requires a
normally closed valve at each sewage input point to
seal the vacuum lines so vacuum can be maintained. The
valve opens automatically when a given quantity of sew-
age has accumulated in the collecting sump, admits the
sewage into the mains and then closes. This valve is
entirely pneumatic in its control and operation. The
differential pressure between local atmospheric pres-
sure and the vacuum pressure on the immediate down-
stream side of the valve controls and operates the
valve automatically.
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GRAVITY LATERALS

AIRVAC® &
A .
. g&fﬁs VALVE / FROM 2 HOMES

ALL CONNECTIONS
ENTER OVER TOP OF MAIN

GRAVITY LATERALS
FROM 2 HOMES

-, ALL CONNECTIONS MUST
) ENTER OVER TOP OF MAIN.




1 A vacuum sewer collection system closely resembles a water distribution
system, only the flow is in reverse (Fig. 10). The analogy would be
complete if the sewage valve was manually operated by the homeowner
similar to a water faucet in the home. With proper design, equipment
selection, installation and operation and maintenance, a vacuum sewer
collection system can perform equal to a water distribution system in

dependability. .
WATER PRESSURE SYSTEM
WATER WATER TANK
erss i (+)PRESSURE
) —:\ K WATER PUMP
Qe

fl €€

VALVES

VACUUM SEWERAGE SYSTEM

SEWAGE PUMP

SEWAGE COULECTICON
" TANK (— ) PRESSURE

FIGURE 10 - WATER PRESISURE SYSTEM/SANITARY VACUUM SYSTEM
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Vacuum sewer systems of various types have been used since 1882 Some of

these early systems required special water closets and fixtures installed in the
homes.

In 1970, the AIRVAC 3" valve was developed to collect the sewage from
conventional plumbing fixtures installed within the homes. The valve-is designed
to pass any solids that will pass through U.S. made water closets. The AIRVAC

valve is designed to operate indefinitely when its chamber or pit is flooded with
groundwater.

A 2" model of the successful 3" valve was introduced in late 1982. This 2" valve is
used for industrial applications, sewering campgrounds, marinas, as a urinal
valve on ships and as a sump valve in vacuum collection stations.

Since 1970, the AIRVAC system has been effectivgly used in numerous )
applications including townships, schoois, industrial complexes, comfort stations,
private housing developments and marinas.
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The
'ENVIROVAC
system
approach

The maximum banellts of ENVIROGVAC's
vacpumioliat coliection syslem can babesi
achiaved by a thorcugh evaluation of eash
appllcation whether it be & atralght forward
stand-alone modulé or a system for a muk
tipts Buliding labor camp.

Beceuae of the aignificant advantages of {n-
corperating ENVIRCOVAC vecuum toilat ol
taction ayatem in an original building
deelgn, it 18 Important that thls aystem be
avaluated as a valuabie arehiteciurai too! to
reduce bullding costs, slmpltlfy constryc.
tion and 1o spaec up building complation,

In addition o dramatic watar sevings, the
use of ENVIROVAL = vaguum iollet colles-

If you face any of these problems:

{
tien syatam offers many significant ego-
nomic benefits such aa; radyoed overat
projoct conatruction time; smaller water
treatment plants; simplifiad and loss sxpen-

sive plping (natallation; simpiifled bullding.

daslgn; stc.

Our sysiem approach takes thaes factors
and many mare Inte conslderition so cur
final recommendations will meat the moat
demanding economic and angineering anal
ysie. The combination of appilcation sngls
nearing, ralladle, high-parlorhancs harg-
wara, Inalailation suparviyion dnd operator
training reauits In 8 succesabul Installation
and & aatlatied custamer,

« desalling water .
* rook, corat of sand ;

« jack of watar * limlted water supply
+ hauling water « fiat tarrain
s high waler tabie * hauling sewage

Labor Campa-largs, muitiple bullding som-
plaxes or a fow dormiterias bouting tha
labor forca for a camote projset, _
Aupld Daployraent Facilitias-military, firs
fighting and dlsasters.

Driil Gites—oll or gas drilling prolecta whers
porsonnol afe located at tha site.
Minling-~-remots mining sites whara pro-
ductlon and administeative parsonnel ilve
and work,

~ And are inveived o the deslgn or operation of:

Lerge Production Pleante-the-location of
tollet facilittes in ramols areel of a large
plant are typlosily ise axpensivh to provide.
Relacatable Restroome-thode facilities
providing compiete sanitation garvicus that
can be axsily and quickly moved to different
sites without connecling to a spwer.
Office Buildings-requiring self-contatned
watar and sswage systams.

Consider the important ENVIROVAG
vacuum toiiet system benefits:

2 pint water flush

Ag the lllustration shows, there is a dra-
matis difterence in tha volume of water taad
nthe ENVIROVAC vacuum toilel comparsd
to the conventional gravity flush tollat, The
ENVIROVAC 3 pint flush toilet otlers thase
signifisant beneflis:

4

Giavity 8 gallon {fush

’_“.l-‘!':.’—“'... Ay

BNVIROWAC 3 pint flusn

+ 0% raduction In sewage volums
(tollet function}

= d0% total sewage reduction when
leundry, shower, kitchan and othar gray
water is Includag

« smalior sewage treatment planta

* roduoed hydraulic loading to axialing
treatrent plants

= dramatic reduction in potabld water
raquiramants :

« gmailer watar treatment plants

+ smaller diametor water lineg

= reducad water atorage facilities

Upward flushing capahllity

in contrast with tha downward fiush of &
gravity tiush toilat, ENVIROVAL's vacuum
fiush 10Kt can fiush vartically §p to 20 fust,
This gives conaldarable ﬂox*lllty in the
deosignh of offlces, dormltorle
modules, ¢t8.

Addiilenal cost and Instaliation benafils

InGlude: .

« {iush up Into avarhaad vacuum sowar
plping N

» ponetrafion of floor aliminay

+ placement of all utilities inc ¥ ting

, festroom

. Small dlamioter piping

» amailar diametar weter aupply plping
inzide ana outslde building -

= amailer diameter sewer plping Inelde and
outsids buitding

= lower matarial and labor colip for water
and sewar plping \nstallation!

* no toltet vent piping :
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3 pint, vacuum
flush toilet
operation

System
operation

~

ALRSKE WINTER INC.

Controls for 1oilat flugh cycle are igoated in
1he hask of tha tollel and ere not gubmerged
in watar, The differential pressure batwaan
the vacuum maintatnad by tha vacuum sye-
tam and atmospherlo prasaure provides the
driving torea for the fiushing action and the
oparation of automatis flush meéchanism
controis.

I rd4354800 H.klg

A bullt-in mamery device doashot aliow the
iollat to ha tiushed unlessthsrt laatigasti?
Inches vacuum. {1 the button j& depresaed
whan thera (g {483 than 12 Indhes vacuum,
the memory device stores thb signal and
upen 12 inches or greaise vacyum the tollat
automatically llushaes,

When tha pushbution {8 pressed, a timing
mechartsm In the pnaumatic contrels
apans the discharge vaive for aboyt 3 sec-
onds, A at atmespheric prossure forces
tha sswaga through the dischargs vaive and
inte the vacaum piplng. This air also re-
moves odor, and alrborne bacterla and vi-
ruses from the surrounding area.

A sacond timing mechanist supplles wash:
down water to the bowl at the same time the
discharge valve opens. Tha waler valva
stays open 4 seconds longer than diacharge
valve it provide a pool of watar In the bowl.

The tolist Is ageln ready for uee, Total oper
giing time ... 7 saconds. Total water
used .. . 3 plnig (0,375 galiony) a reduclion
at ovar 0%,

BLACK WATER
PirE

Elactrie motor 1 drlven vacuum pump 2

malntaing vacuum on steel vecuum tank 3.

by removing alr {rom vasuum tank through
ling 4 &nd then discharging to atmosphere
through line 5. User presses button @ on
toilet to fiysh. Discharge valve T opens eb
Iowln?‘ atmosphetic progeurs (o force sew.
age through piping 10 the veGuum tank.
Fresh water ciaans bowl and alsc enters the
vacuum lina B passing on to tha vecuum
{ank, Discharge valve T ¢losse and fresh
water refilla toilat bow! reaervolr. Yote!

alapsad time is 7 saconds before totlet in
ready for reuss, .

Sink and Urtngls

Stnk waatafl nd uring; waate 10 gravity flow
10 iMerface valve 14, Whan interface valve
has suffioient Houid wasts voluma o ac-
tivate, Inturince valve opene and sawage
pasess 0 vacuum tank in ine 12 Interface
valvecloses automaticaliy aftet 2-4 saconds
and 18 ready for reuse,

0
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Typical
ENVIROVAC
system
applications

Labor camp
facillties
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In arcier 10 provids the most cost-effactive
sanltation faclittiea for & remots lebor
camp, both ¢apital cost and oparalicnal
Henafits ahould be evaluated. ENVIROVAGC
will have & beneficlal iImpact on the failowing:

= installatlon coel ¢ water consumption

* pyliding deslgn = enargy use

* watar & waris * fture expaneion
treatmant cost « maintenance uost

« dlsposat method

Whather the camgp g ¢comalned In a targs
aingle structure or comprisad of multipie
buildings, ENVIROVAC providas the most
Nexibie eanitary systoms avallable, Be.
cause the ENVIROVAC aysiem ragulres no
grevity 10 tranaport sswage, the feliowing
advaniages a&fe conalatent in all types
of structures:

* oumnp staticngd and ajectors siiminated

» graater dooign flextbllity In locating
vanitary facilities

» ancicesd plpe spage under bulldings
afiminaied

« o plping nead be pinced in the ground
fioat jolst space

* vaguum pipa may be run in ovarhead
ytitity spacee

+ dramatically reduced instaitation
labor cost

The Inatailea ¢ost of en ENVIROVAC gys-
tem becoumes parllculacly atfractive be.
cause the ayeiem adapts so well toany fype
ot cangiruetion. Factory bullt modules,
targe steel modules, or shte bullt structures
il benefit from the following:

» ameii dlamater plpe (1% "3}

+ nearly flat pipe proflie

+ no elactricai or compresaed gir lines

* pre-pipad and pre-wirsd vacuurm cantral
atatian

+ heal {racing of sewar linas vikually
eliminated

+ allows ot aily fasiory inatalled piping

Furthar, ENVIROYAC has proventa beoper
ationally sfficlent. Bacause wastavoiume e
80 dramgtloaliy reduged, Mechanical
syatema have baan kept vary glmple, can-
traliy grouped, and axtremely durabis. The
rezultis & cemp tha! experiences the fottow-
ing oparational ésadrancas:

¢ 40-50%% lowe: water consumption

¢+ lower ansrgy ues -

+ raduced water and wasts tregiment
GOBLY

» reduced mainténance costs -
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- i In large construclion projects whera cen-
Se',f cont_a| l:lEd trailzed 6 Hise faciilties are neaded,
office bU“dlng muit)-slory offics bulldings equippad with

waler and wastawaler storage &re often
necessary.

A8 shown in Lha iiugtration, max|mum
utilization of tha first flotr space Is possible
because both water storage and tha EN-
VIRGYAC vacuum cantral cotlaction sysiem
are locatad cut-of-the-way on the second
ftoor. Small dlameter vacuum lines are
plagedin walis and run abeva faise sellings
with other ullliiles,

- i . Tha cost of lecating cenvanlent rastroam
SElf contamed faclilties In & ferge warahouse, in a new
restroom modute plant expanaion, in a remaote preduction o

: warehouse faciiity s aften prehibliive

fOf pl’OdUCt ion or becauee of the cosl of running & sewsr &nd
i welar lina. ENVIROVAC's compact skig

warehouse buﬂd!ngs. mounted raslzoon moduie can ba saghy

ano quickiy placed anywhere !t is nuscad.

When the self-contained water system is
provided ae pert of the moduls, the only
hookup required is powar. Thesa mocules
ara dagigned to provide trom 200 1o thoy-
sands of uaes whiie dramatically redusing
water and sewage hauling cogts. The 3 sint
fluah allows the water and sewags tanks to
ba 80% smealiar . . . Hkswise, hauling costs
are roducet 50%,

i As deplotad in the Hustration, ENVIRD-
MOb}le restroom VAC's moblle reatrdom systeme arg soms

pletaly portabie and can be squipped with
&0 onborrd water supply systam, Many
mdeia are avallable ranging from 2 tollets
10 completa men's ang women's toliet and
showsr modais, Thege restrooms can pros
vida from 200 to thousands of veas batween
gorvlcing and can be aasily and qulckiy
maved to diHarant sites without connecting
G a gawer, ENVIRCVAC's mablia festiooms
areruggedly designad and eonatructed with
quality matariais and componenis for mia
imum misintenenca and long itte.
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| Sewer Comparisons

‘. In ftat terrain of in long, single asd doubls

i X Fl&t te.rrgtlnl story bulidings, gravity systemas typically re-
long piping quire the usa of multlple lift stations,
runs With vacuum sswar mains, iift statione are

_ aliminated. The cost of laying vacuum
: gawar malns in tha ground Is refaiively Inex-
i penaiva bacause of the shietlow gxcavalion
} requited, in bulldings, vacuummalng canbe
; convanlentiy placed ahove callings or In

wallg, Floor to celling dimengions zan be
‘ kept to a minimum eince thare is no ¢lcpe re:

‘. guiremont,

H Faor those sites whare high water tablo (a3 &

‘ H lgh Wat er problam, gravity sewar irenchas lypically re-
table quiite costly dewatering and stadliizatlon

procadures, Shalfow vecwum mains alim:
Inate or minimize gewalieting and trench
gigbiliration procadures.

i whather i be unforéean obstructions intna
ObStrUCtFOﬁS ground such as large bouldars, out-grop-
ping of rocks, or in butidings . . . air supply
runs, water mains, the cost o rerouting
gravily sawers I expsnelve and lims con-

suming.

With the vertical {ift capabl!ity of ENVIRD-
VAC's vaguurty malns, obstructions sie eas-
lly, inexpensively pasaad ovaer, unger, or
arpund, resufting in minimum calay and
alimination of extra cuats.

i in tha case of in-ground gravity sawar
Exflltrationl malns, exiflitration {leaking plpas) can con-
Infiltration taminate the surrounding area {aquliter,

water source, lakes andrivers). [nfiltration s
also & sarious probiem with gravity sower
malne which ¢an ceuas treatmant plants to
b hydraulisally overioaded,

Vanuum sewst maing ace fatlsafe , ., flelg
testad and operated under vasuum cons
ditlong, A broken main a1 worst, resiitg inin
- tHitration of alr or watar . . . naveran cuttion

of sewage.
Gravity sawer maing wrs typicaily 8" 1o 14*
' Large V.S. diameter, ate expangive 10 Install and ax-
small pipes 1and project completien time.

Vacuum sawar maine ranging from 27 to §¢
are typloal. Labor coate, matertal costs and
Iinstallation time are dramatigally lowar
than gravity syatems.

Lt

L il poe=t

Vaouum

Gravity
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Early planning
with
ENVIROVAC
will save
more than
just water.

Economic Impact

ALASKA WINTER INC.

QPT7Z433285 F.E8

Suliding design with gravity mains must
always take inlo agcount floorto-cailing
dimensiona to allow for proper slope, exten-

- alve venl piping, etc. Typically ail other

machanigals are daslgned around gravity
malng. With the ENVIROVAC vecuum sys-
1y, vAcuLm Mains con be placsd in calling
or floors or wharaver the other bultding
utlitties are pleced. Thig raduges butding
conslruction time and coste, and glves
mugh mora dasign flexibility.

Buliding design for sretic conditlona pre-
sonte apecial probiemé for gravity systems
such 83 heating of the space beneath the
budiding in ordar 10 prevent plpe and pump
station freere-up. Since vacuum mains do
not raquire continuous slope, they are sasily
BuditInto wall or calling cavities of & buliding
thus minimizing the need {0 heat trece
Sewear pipe.

Maintensncs

With most typleal gravity syatems consider
able mechanical ang siactrical mainte-
nance of pump statlons ts required, Withithe
ENVIRGVALC vacuum loilet collection ays.
fam, maintanance is enly required &1 the
vacuum central Iddated In a ecntroiled
hasdted snvironmant, usually in the sams
bullding er ares of the treatment plant.

Disposel options

Tha uss of tha ENVIROVAC vecuum tollet
syslem givés much more Hexib!ily In select:
Ing & dlaposat option thal bast sults the
spaclilec scenomic and environmental con-
ditions, Bocause ot the dramstic redustion
in bewege voluma, it may ba aconomig to
haul away the sawage to a centrallzed treat-
mant Tacility, The size and type of treatment

“plant may atao be affectad when reduced

hydrauiic ioad Is considered.

Expanalon

in thoss situstions where & labor camp
or facillty t8 expanding, the use of the
ENVIRCVAC vacuum tollet syalam aliows
att-peak pumping to treatment plant there-
by ellminating or dramaticelly redut!ng the
naad for sxpanding the wastewatar ireat.
mant fagiiity. New saniiary factitios can be

aaeily connacied to an exlsting vacuum
main without the need for Il statlons cor
alectriesl hodk-up.

Water supply

The usa of the ENVIROVAC vacuum tollst
system resuito In 00% reduction in sewage
voluma from office lype complexes of about
40%: total sewags raduction fiom & typlosl
jabor camp where laundry and klichen
waztewater I8 inciuded, Water supply ra-
quiremants are simiarly reduced providing
tha foliowing sconomic benefita; reduced
number of waterwslls, reduced watar haul.
Ing coots, reduced water starage require.
ments, reduced size ¢f walef tréatment
plant and recuced pipe size In the water
distribution network,

Enargy

With the advantages of overgll water reduc.
tion, the pumping power cost to operate
both the water and wastewataer systoms
fhroughout a facility 1s raduced. It ig less
axpansive to provide stand-by power te an
ENVIROVAC vacuum central than to & typ-
lcal graviiy eyetom where powar has to run
to muitiple |11t stations. in arctlc or celd
weather reglons the enargy raquirad for
heated iif1 stations la sliminaied. Heat
traclng of sewer pipe is minimal wher the
ENVIROVAC system i5 used.

Wastowater trealment

in those cases whars wastewaler must be
hauled away from the site, the use of the
ENVIROVAC vacuum tollet aystem dramat-
ically teduges the amount of eewage 1@
be hayled.

This 18 possible because of the cramaiic
watar savings of the ENVIROVAC 3 pint
vacuum flush tollet and the capability of the
systern 10 store 5ewage for disghargs ta the
freatmant piant during otf-peait perlods.

Ratea-fit

The adaition of an ENVIROVAC vacuum

tollet systam to an existing buliding Is eas-
ty accomplished because plping can be
placad in cafitngs along with other uttities.
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ENVIRCVAG
total system
responsibility

Design englneering

Manufacturing

Field engineering

Start-up and
operator training

Whether yolr project is inthe concept stage
or hardling drawings, ENVIROVAG engi-
neers will work directiy with you to provida
detalied or generalized daslgn recom-
mandations, economic analysls or & com-
piata sysiem proposai.

The resuits of our comprehensiva quedity .

contro] program arg that avary system and
component will work proparly on startup
and in strict accordance with specifica.
tione. Our customers aré Kept up-to-gate on
produgtion snd dalivery by our saies and
manufacturing atatf, We believa thig close
communloation is an assantlal part of our
total aystem rasponeibillty,

ENVIRQVAG will provide qualifled person-
nel on-sita to insure proper installation and
Interfece ¢l 2omponsents with other project
eystems. Foliow-up fleld engineering is
slso avalinbie for avaluation of existing
ENVIROVAG systams whara axpansion Is
beltg considared.

Startup services can ba providad, As partof
start-up sarvices, ENVIRCOVAC will Instruct
cperating parsonnel in the operation and
maintenance of tha system. Comprahansiva
opearating and maintanance manuals are
provided for each project.

ENVIROVAC INC.

1260 Turret Drive InCanada: Vacusan Systems, Lid,

Ruockford, IL 81111
895/654-8300, Talex 267-415

Toll Froe; 800-435-6651 (excapt IL, H!, AK}

Form 2004383 Printed inU S A

Calgary, Alberls, Canacla
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IPC Advanced Wastewater Treatment Systems

What is IPC?

{PC, or Independent Physical Chemical, is our name for the
reliable, factory built, advanced wastewater treatment system
developed by Met-Pro Corporation's Systems Division. De-
signed by Met-Pros’” experienced team of engineers, the IPC
system has become well known around the world, for producing
a high quality effluent from the day it goes into operation.
Additionally, it's known for its unique abilities to overcome the
shoricomings of other treatment methods when treating domes-
tic or industrial wastewaters where steady state or variable flow
conditions exist.

Space—-Time—Reliability

The IPC system is self-contained, factory built, and easily
installed. Each system combines the performance of primary,
secondary and tertiary treatment into one compact, flexible and
iniegrated system that reguires a minimum amount of space.

Delivery of each factory built IPC system is fast and efficient,
arriving at the site pre-piped and pre-wired-—ready for trouble
free start up. Years of experience and proven technology have
made the IPC Wastewater Treatment System the most reliable
and self-contained system in the industry today, one thats

backed by unmatched, field proven, modern physical-chemical |

treatment processes that Met-Pro Corporation's Systems
Division has refined.

Capacities
e Standard IPC systems are available for flows of 15,000 to
300,000 gallons per day.

Treatment Capabilities {(Domestic Wastewater)
« §9% BOD removal
s 98% suspended solids removal
* 96% phosphorus removal

How Does IPC
Operate?

Chemical coagulation, settling, adsorption, filtration and disin-
fection are all incorporated into this compact system. The
chemical addition, coagulation, setiling and filtration steps re-
move suspended and floating solids and phosphorus. Adsorp-
tion by granular activated carbon provides removal of soluble
organic materials. Finally, disinfection permits safe discharge of
the effluent. Each of these steps are automatically controlled
and assure that the IPC system produces an effluent -low
in suspended solids, phosphates and organic matter. (See
Diagram}

Operator Attention

Because the IPC system is practically self-sustaining, the
need for operator attention is minimal. in fact, the few require-
ments necessary to assure the IPC system's superior effluent,
are chemical make-up, sludge disposal-and general mechani-
cal mainienance.

Mixer Mixer

Coagutant
Chemical Feed
System
=2

|

Sludge Rake Drive

Flash
Mixer ‘—Q Flocculation
. Mixer
Flash Mix
2one | I

-4-~—Scum Removal

v

Raw
Waslewater

Flaocculation Tank I

To Wasle

Cilarifier

Constant flow is assured by an equalization basin ahead of the system and a
positive displacement pump which delivers the influent for treatment. The wastewater
enters a flash mixing step where the coagulant is added and then flows into the
fiocculation stage where the pH is automatically adjusted and precipitation of the
suspended solids and phosphorus occurs.

The waste stream then enters the clarilier where the majority of suspended solids
and any floating materials are separated and removed. Two stage upflow granular
carbon contacting foflows, providing removal of soluble organics. Filtration and
disinfection complate the treatment. Where necessary, because of waste character or
regulatory requirements, a different treatment sequence can be developed ulilizing
Met-Pro's pre-engineered components.

Treated
Wastewater

Carbon
Adsorber
#2

Carbon
Adsorber

1 Pressure

Filter

Chiorine Contact
Tank

Chiorine

o

£

£
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What are
applications of IPC?

« Small Communities Construction Sites

« Recreational Areas Portable Camps

+ Schools * Roadside Rest Stops
+ Industry + Pilot Plants

These are just a few of the many IPC system uses . . . the
applications are unlimited!

Whether your particular application is for constant industrial
wastewater flow, or a weekend resort where the flow varies, the
Maet-Pro IPC system is ideal. That's because of its unique ability
to operate in an on/off mode while stilf producing a high quality
effluent—an ability not found in any other system. When reloca-
tion or off season periods occur, the unit can be turned off—
then re-started with minimum effort—and produce an effluent
that will meet the most stringent requirements. Additionally, the
compact design permits simple transport from one location 0
another, if required.

Flow Variation and
Expansion

Daily flow variations experienced at schools and factories or .

peak weekend or holiday flows at campgrounds, ski-resorts,
and roadside rests can easily be handled through the balancing
effect obtained with the customer instalied equalization basin.
Subdivisions located beyond existing sewer lines can be ser-
viced with these systems, even when only a few homes are
occupied during initial construction, And when the flow ap-
proaches the capacity of the first [PC system, additional units
can easily be installed, operating in parallel, to handle the
increased flow.

Jse of Effluent |

Reuse of the high-quality effluent is possible, for vehicle
washing, toilet flushing, irrigation and other non-potable applica-
tions. This is particularly atiractive in water short areas or where
the cost of water is high, making the {PC system ideal for
construction, geological survey or well drilling sites.

Pilot Plants

Consulting engineers can utilize the IPC system to evaluate
the potential of physical chemical treatment for larger flows, by
employing these integrated processes as a pilot plant. The
pre-engineered package permits evaluation of a variety of unit
processes—individually or collectively—with a minimum of up-
front-design time.

Met-Pro's Series 12000 {PC Systems fit many applications.
Please confact our representatives or the Sales Department in
Harleysville, Pennsylvania for application assistance on your
particular projects.

The Model 12015 System, installed in the Shenandoah
National Park, is treating up to 15,000 gallons per day of waste
that is predominately laundry in nature but also contains
domestic sewage =nd kitchen wastes from a rest area and
restaurant. The system is located at Thornton Gap near Luray,
Virginia.

This industrial IPC wastewater system is installed at the
Minnesota Mining & Manufacturing Company, Nekoosa, Wis-
consin. The plant is treating paper finishing waste, and is
designed for a flow of 35,000 gallons per day.

This Model 12050 IPC system has been furnished as part of
an EPA funded demonstration project to prove suitability of
relocatable wastewater treatment systems. It provides for a
variety of treatment flow patterns for festing purposes.




‘General Information

The IPC Advanced Wastewater Treatment Systems are com-
pletely pre-assembled on skids, piped, wired and finish painted
for simple installation in the field.

The number of skids and the arrangement of equipment has
been carefully engineered by Systems Division to minimize
runs of pipe and conduit, and to facilitate plant operation. The
following table provides information that wilt assist you in the
preliminary selection of a plant to suit your needs.

Determining Plant Capacity

Since an IPC system is physicai-chemical in nature, hydraulic
loading is of more importance than organic loading. Whenever
possible, plant capacity should be based on actual flow mea-
surements or water meter readings. With normal domestic
sewage, the following data may be used as a guide for deter-
mining plant capacity.

Plant Shipping
Capacity Weight e :
(Gals./Day) (ibs.)
5,000 11,000 Luxury
10,000 1 12,000 Homes | Medium
15,000 1 14,000 Small (cottages)
25,000 1 19,000 Apts. Luxury
35,000 1 20,000 Small
50,000 2 23,000 Motels, Hotels
75,000 2 27,000 Trailer Parks
100,000 4 37,000 Faclories
150,000 4 47,000 Construction Camps
300,000 8 84,000 Schools

Other Systems Division Products

FACTORY BUILT WATER TREATMENT PLANTS (Request
Bulletin 2000) )

ideal for use in State & National Parks, construclion camps,
mobile home parks and rural subdivisions. Pre-piped and pre-
wired to minimize instaliation expense, these units economically
provide potable water with unsurpassed reliability.

CUSTOM BUILT WASTEWATER TREATMENT SYSTEMS
{Consult Factory)

Factory built systems utilizing integrated unit processes
necessary for the specific wastewater in question. Examples
are acid/alkali neutralization, emulsion breaking, metal finishing,
pilot plants, etc.

GRAVITY AND PRESSURE FILTERS (Request Bulletin 6000 &
8000)

For removal of suspended matter from raw water and waste-
water, May be used independently or with flash mixing, floccula-
tion and clarification for color removal or for turbidity reduction.
Various filter media are available, depending on application.

CARBON ADSORPTION COLUMNS (Request Builetin 10000}
For removal of soluble organic materials from wastewater as
part of physical/chemical system or for tertiary applications
following the secondary stage of sewage treatment. Available in
down-flow or up-flow models, with or without air fluidization, the

design provides optimum contact of liguid wuth the granular
activated carbon, without channeling.

METAL FINISHING WASTEWATER TREATMENT SYSTEMS
{Request Bulfetin 13000)

Factory built systems are available for batch or continuous
treatment of acid-alkali, cyanide and chrome bearing waste-
waters. Complete packages including effluent clarification and
filtration are also available.

CLARIFIERS (Reqguest Bulletin 9000}

For use wherever settieable solids must be removed from
raw waters or wastewaters. Standard sizes 4’ to 26’ in diameter
available. Units up to 10" in dia. shipped completely assembled.
Larger units shipped in sections, marked for simpie field
erection.

SLUDGE DEWATERING AND TRHICKENING (Request Bulletin
17000)

Factory built, automatic centrifuge systems are capable of
thickening most municipal and industrial siudges to 15-20%
solids by weight. These systems are furnished complete with
electrical controls, centrate holding tank, centrate return pump
and solid bowl centrifuge. In addition, gravity thickeners are
available up to 26 feet in diameter.

©COPYRIGHT 1985 MET-PRO CORPORATION, SYSTEMS DIVISION R

t‘!ELl';’TELQ Systems Division

160 CASSELL ROAD » BOX 144 - HARLEYSVILLE, PA 19438
(215} 723-6751 « Telex 846-424

03-10-5802 685

ALASKA PUMP & SUPPLY, INC.
If it Flows, We Move Il

. 261 East 56th Avenue. ... .. -
ANCHORAGE, AI_A.SKA g9518 . -
(907) 5633424 FAX: (907) 5625449 -
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ESTIMATED Assuming the {oilowing raw sawage composition:

88%¥3TING BOD 250 mg/i

, Suspanded Solids 250 mq/l
Tolal Phosphates ag P 8 mg/!

and progucting an affluent containing:

800 7.5 mg/l or less
Suspended Solids 5.0 mg/l or less
Tatal Phospt-ates as P -8 mg/l or lass

the projected chemical costs, by item. would be:

' Cost/Ib. Cost per 10400
Cast ftem Dose/Loading Qr Qther Unit Gallons Treated

Coagulant 230 mg/l $0.10 $0.20
gH Carrection 120 mg/i .18 .15
Activaled Carbon .28 /1000 gal. T2 18

. Disinfectant : 3 mgit 36 009

{thloring gas)

Electricity : D8 kwahr. 3
Total , ‘ $0.679

The basis for these eslimatad costs of operation gre aa follows:

1. The cost per pound Is based on the quantity of chemlicals that would be purchased fora
50,000 gpd plant,

2. The plant is designed for high levels of BODs, suspended solids and phosphata removal.
Removal of chemical or nnrugenous oxygen demand may affect thess cosls.

3. The costs outlined above incliuda chemical and power congumption of the basic Met-Pro
12000 Saries piant. Operating costs far auxiliary equipment, operator's wages, heat, light
and maintenance, amaortization, etc. are not included.

© 1982 METPTI) CORPURATION _ 5a062 482
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City of Alakanuk - Sanitation Facilities Master Plan

Conceptual Construction Cost Estimates

Individual Holding Tanks Option I - Above-Ground Water and Sewage Tanks
Assumptions:
An experienced superintendant will be hired to run the job and supervise the local labor.

1.
. Above-ground plastic or fiberglass 500 gallon tanks will be used for both water storage and sewage collectton.
. Adequate labor and heavy equipment is available in Alakanuk 1o install the tanks.
. Both water and sewage tanks will be placed in the same 6 foot by 10 foot insulated enclosure adjacent to each home.

. There are 115 occupied households. 21 additional homes will be built by HUD this summer. Thete are approxiamtely 20 businesses

(L S ]

o =X h

4/13/93 8:15

or public buildings which will also require tanks. Total number of tanks required is approximately 156 each, water and sewage.
Low water use plumbing fixtures will be instailed. ’

Superintendant {Anc)
Foreman
Operator/Mechanic
Laborer

Plumber (Anc)
Mecheanic (Anc)

35-40
18-22
14-18
10-14
25-35
25-35

. New sewage pumping and water delivery triucks will be required.

. The bathroom and kitchen of each home will be plumbed for water and sewer.
. Labor and equipment will be available at the following rates.
Range (3 per hr)

Range ($ per hn)

Electrician {Anc} 25-35
Loader 60
Backhoe 45
Dozer 50
Pickup Truck (VSW) 0

10. Construction materials will be shipped from Anchorage or Fairbanks through Nenana downriver, using the Yutana Barge Company at the
following approximate rates.

12. Sixteen laborers will be required.
Cost to Install Oné Water and One Sewage Tank
Quantity

Material Type:

Materials:
Tank {water)
Tank (sewage)

Rate per 100 Pounds

Lumber, Manholes, Plumbing Fixtures, Miscellaneous
Construction Materials. etc.
Vehicles and Heavy Equipment

Tanks

Windows, Doors, Insulation, Prefab Roofs, etc.
11. It will take approximately 16 weeks (based on 40 hours per week) to complete the project.

Home Plumbing Supplies

Lumber

Mise. Construction Supplies
Heating System Supplies

Labor & Equipment:
Superintendant (Anc)
Foreman
Operator/Mechanic
Laborer

Plumber {Anc)
Mechanic (Anc)
Electrician {Anc)
Loader

Backhoe

Dozer

Pickup Truck (VSW)
Misc. Equipment
Subsistence

Freight:
Type 1
Type 2
Type 3
Type 4

1

O gy

LS

[2.3
th

Unit
each
each
each
each
each
each

hour
hour
hour
hour
hour
hour
hour
hour
hour
hour
day

each
hour

100 pounds
100 pounds
160 pounds
100 pounds

Unit Cost

3823

3823

$2,000

$1,000

$500

$500

Materials Subtotal

$40
§22
$18
$14
$35
$35
$35
$60
$45
$50
$0
$250
$10
Labor Subtotal

$30
$40
$50
$70
Freight Subtotal

$30
$40
$50
$70

Extended Cost

Subtotal For One Home {water & sewer)
City total (156 homes or businesses)
Sewage Pumping Truck and Water Delivery Truck
Design and Construction Management (10%)
Countingency (15%)

Total

$823
5823
$2,000
$1,000
$500
$500

$160
$83
$36
$910
$140
30
$140
$120
$0
$0
$0
$250
$120

$1,500
$0
$150
$350

(Type 1)
(Type 2)
(Type 3)
(Type 4)
$5,646
$1,964
$2,000
$9,616
$1,499,160
$150,000
$164,916
$272,111
[ $2,086,000 |

DAMES & MOORE
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City of Alakanuk - Sanitation Facilities Master Plan

Conceptua! Construction Cost Estimates

Individual Holding Task Option 2 - Above-Ground Water and Buried Sewage Tanks
Assumptions:

1.
2,

R

10. Construction materials will be shipped from Anchorage or Fairbanks through Nenana downriver, using the Yutana Barge Company at the

An experienced superintendant will be hired to run the job and supervise the local labor.
500 galion tanks will be used for both water storage and sewage collection. Plastic or fibergalss tanks will be used for water. Steel
tanks will be used for sewage. The average length of the service line from the taak to the home will be 20 feet.

. Adequate labor and heavy equipment is available in Alakanuk to install the tanks.
. The water and tank will be placed in a 6 foot by 6 foot insulated enclosure adjacent to each home.
. There are 115 occupied households. 21 additional homes will be built by HUD this summer. There are approxiamtely 20 businesses

or public buildings which will also require tanks. Total number of tanks required is approximately 156 each, water and sewage.

. Low water use plumbing fixtures will be installed.
. New sewage pumping and water delivery trucks will be required.

The bathroom and kitchen of each home will be plumbed for water and sewer.

. Labor and equipment will be available at the following rates.

Range ($ per hr) Range ($ per hn)

Superintendant (Anc)  35-40 Electrician {Anc) 25-35
Foreman 1822 Loader 60
Operator/Mechanic 14-18 Backhoe 45
Laborer 10-14 Dozer 50
Plumber (Anc) 2535 Pickup Truck (VSW) 0
Mechanic (Anc) 25-35

following approximate rates.

Material Type: Rate per 100 Pounds
Lumber, Manholes, Plumbing Fixtures, Miscellaneous
Construction Materials. etc. $30 (Type 1)
Vehicles and Heavy Equipment $40 (Type 2}
Tanks $50 {Type 3)
Windows, Doors, Insulation, Prefab Roofs, etc. $70 - AType 4

11. Tt will take approximately 16 weeks (based on 40 hours per week) to complete the project.
12. Sixteen laborers will be required.
Cost to Install One Water and One Sewage Tank

Materials: Quantity Unit Unit Cost Extended Cost
Tank (water) i each $823 $823
Tank (sewage) i each $1,045 $1,045
Home Plumbing Supplies 1 each $1,500 $1,500
Lumber 1 each $750 $750
Service Connection Line 20 lineal feet $50 $1,000
Misc. Construction Supplies 1 each $500 $500
Heating System Supplies 1 each $500 $500
Materials Subtotal $6,118
Labor & Equipment:
Superintendant (Anc) 4 hour $40 $160
Foreman 4 hour $22 388
Operator/Mechanic 4 hour $18 $72
Laborer 65 hour $14 $910
Plumber (Anc) : 4 hour $35 $140
Mechanic (Anc) 0 hour $35 30
Electrician (Anc) 4 hour $35 $140
Loader 0 hour $60 $0
Backhoe 4 hour $45 $180
Dozer 0 hour $50 30
Pickup Truck (VSW) 0.5 day $0 $0
Misc. Equipment 1 each $250 $250
Subsistence 12 hour $10 $120
Labor Subtotal - $2,060
Freight:
Type 1 50 100 pounds $30 $1,500
Type 2 0 100 pounds $40 %0
Type 3 5 100 pounds $50 $250
Type 4 5 100 pounds 370 $350
Materials Subtotal $2,100
Subtotal For One Home {water & sewer) $10,278
City total {156 homes or businesses} $1,603,368
Sewage Pumping and Water Delivery Trucks $150,000
Design and Construction Management {10%) $175,337
Costingency {15%) $289,306

Total

[ $2,218,000 |
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City of Alakaouk - Sanitation Faciliies Master Plan
Cenceptual Construction Cost Estimates
Piped Water and Sewer System Option 1 - Buried Gravity/Force Main Sewer & Pressurized Water
Assumptions:

Four kift stations will be required.
Dewatering will be required throughout the project.

Service connections to each home will also be buried,
Approximately 21,000 If of water and sewer main and 12,000 If of water and sewer service connections will be installed.
Water and sewer pipe will be placed in the same trench.

. All pipe will be insulated and heat traced.
. La%or and equipment will be available at the following rates.

Range ($ per hr)

Superintendant {Anc)
Foreman
Operator/Mechanic
Leaborer

Plumber (Anc)
Mechanic (Ane)

35-40
18-22
14-18
10-14
25-35
25-35

Electrician (Anc)
Loader

Backhoe

Dozer

Pickup Truck (VSW)

Range ($ per hr)
25-35
60
45
50
0

. An experienced superintendent will be hired to run the job and supervise the local labor.
. Adequate labor and heavy equipment is availabje in Alakanuk to complete the project.

4/13/93 8:15

10. Construction materials will be shipped from Anchorage or Fairbanks through Nenana downriver, using the Yutana Barge Company at the
following approximate rates.
Lumber, Manholes, Plumbing Fixtures, Miscellaneous
Construction Materials. etc.
Vehicles and Heavy Equipment

Material Type:

Tanks

Windows, Doors, Insulation, Prefab Roofs, etc.

Fill Material

11. The project will take eight years (based on 40 hours per week) to complete.
12. Three operators and six laborers will be required.
Cost to Install One Lineal Foot of Trench

Materials: Quantity
Sewer Pipe 1
Water Pipe 1
Fill material 025
Heat Trace Supplies 1
Misc. Construction Supplies 1
Labor & Equipment:

Superintendant (Anc) 0.2
Foreman 0.2
Operator/Mechanic 0.6
Laborer 1.2
Plumber (Anc) 0
Mechani¢ {Anc) 0.2
Electrician (Anc) 0
Loader 02
Backhoe 02
Dozer 0.2
Pickup Truck (VSW) 02
Misc. Equipment 1
Subsistence 0.4
Freight:

Type 1 0.75
Type 2 0.1
Type 3 0
Type 4 0
Type 5 0.25

<y
If
each/If

hour
hour
hour
hour
hour
hour
hour
hour
hour
hour
day
each
hour

100 pounds
100 pounds
100 pounds
100 pounds

cy

Unit Cost
$50
$50
$13
$10
$20

Materials Subtotal

$40
$22
$18
$14
335
$35
$35
$60
$45
$50

30
$10
$10

Labor Subtotal

$30
$40
$50
$70
$28
Freight Subtotal

Cost to Install One Lineal Foot of Water & Sewer Pipe

Rate per 100 Pounds
$30
$40
$50
$70
$28 (per cy)

Extended Cost
$50
$50

$3
$10
$20

$8
$4
$n
$17
$0
87
$0
312
$9
$10
$0
$10
$4

aggeh

(Type 1)
(Type 2)
(Type 3)
(Type 4)
(Type 5)

$133

$92

$34
5259
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W & S Main

W & S Services
Manholes

Lift Stations
Home Plombing

21060
12000
70

156

If
1f
each
each
each
Subtotal

$259
$259
$10,000
$100,000
$5,000

Design and Construction Management (20%)

Contingency (20%)
Total

$5,439,000
$3,108,000
$700,000
$400,000
$780,000

$10,427,000
$2,085,400
$2,502,480

[ $15,015,000 |
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City of Alakanuk - Sanitation Facilities Master Plan

Conceptual Construction Cost Estimates

Piped Water and Sewer System Option 2 - Abovegronnd Gravity/Force Main Sewer and Pressurized Water
Assumpfions:

I
. Adequate labor and heavy equipment is available in Alakanuk to complete the project.
. Four pump stations will be required.

e

An experienced superintendant will be hired to run the job and supervise the local labor.

All service connections to each home will also be aboveground.

Approximately 21,000 If of water and sewer main and 12,000 If of water and sewer service connections will be installed.
Water and sewer pipe will be placed on wood sills which will be placed directly on the existing ground.

All pipe will be insulated and heat traced.

Fill material will be imported from outside of Alakanuk for road crossings only.

Labor and equipment will be available at the following rates.

Range ($ per hr) Range ($ per hr)
Superintendant (Anc)  35-40 Flectrician (Anc) 25-35
Foreman 18-22 Loader 60
Operator/Mechanic 14-18 Backhoe 45
Laborer 10-14 Dozer 50
Plumber {Anc) 25-35 Pickup Truck (VSW)} 0
Mechanic (Anc) 25-35

4/13/93 8:15

10. Construction materials will be shipped from Anchorage or Fairbanks through Nenana downriver, using the Yutana Barge Company at the

following approximate rates.

Material Type: Lumber, Manholes, Plumbing Fixtures, Miscellaneous Rate per 100 Pounds
Construction Materials. etc. $30 (Type 1)
Vehicles and Heavy Equipment $40 (Type 2)
Tanks $50 (Type 3)
Windows, Doors, Insulation, Prefab Roofs, etc. $70 (Type 4)
Fill Material 328 (percy) (Type 5)

11. The project will take four years (based on 40 hours per week) to complete.
12. Three operators and six laborers will be required.
Cost to Install One Lineal Foot of of Aboveground Pipe

Materials: Quantity Unit Unit Cost Extended Cost
Sewer Pipe 1 If $50 $50
Water Pipe 1 If $50 §s0
Fill Material 0.10 cy $13 $!
Heat Trace Supplies 1 If $10 510
Misc. Construction Supplies 1 each/If $20 $20
) Materials Subtotal $131
Labor & Equipment:
Superintendant (Anc) 0.08 hour $40 - $3
Foreman 0.08 hour $22 $2
Operator/Mechanic 0.24 hour $18 $4
Laborer 0.48 hour $14 $7
Plumber (Anc) 0 hour $35 $0
Mechanic {Anc) 0.08 hour $35 $3
Electrician (Anc) 0 hour 335 50
Loader 0.08 hour $60 35
Backhoe 0.08 hour $45 $4
Dozer 0.08 hour $50 $4
Pickup Truck (VSW) 0.08 day $0 $0
Misc. Equipment 1 each $5 $5
Subsistence 0.16 hour $10 $2
Labor Subtotal $38
Freight:
Type 1 1 100 pounds $30 $30
Type 2 0.1 100 pounds $40 $4
Type 3 0 100 pounds $50 $0
Type 4 0 100 pounds 370 30
Type 5 0.1 cy $25 $3
Freight Subtotal $37
Cost to Install One Lineal Foot of Water & Sewer Pipe $206

DAMES & MOORE



W & S Main

W & 8 Services
Pump Stations
Home Plumbing

21000
12000

156

If $206
If $206
each $75,000
each $5,000

Subtotal

$4,326,000
$2,472,000
$300,000
$780,000

Design and Construction Management (20%)

Contingency (20%)
Total

$7,878,000
$1,575,600
$1,890,720

[ $11,344,000 |
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City of Alakanuk - Sanitation Facilities Master Plan
Conceptual Construction Cost Estimates
Piped Water and Sewer System Option 3 - Aboveground Vacuum and Pressurized Water

Assumptions:
1. An experienced construction foreman and operator/mechanic will be hired to run the job and supervise the local iabor.
2. Adequate labor and heavy equipment is available in Alakanuk to complete the project.
3. The vacuum plant will be located adjacent to the AVEC plant.
4. All service connections to each home will also be aboveground.
5. Approximately 21,000 If of water and sewer main and 12,000 If of water and sewer service connections will be installed.
6. Water and sewer pipe will be placed on wood sills which will be placed directly on the existing ground.
7. All pipe will be insulated.
8. No fill material will be imported from outside of Alakanuk.
9. Labor and equipment will be available at the following rates.
Range ($ per hr) Range ($ per hr)
Superintendant {(Anc) 35-40 Electrician {Anc) 25-35
Foreman 18-22 Loader 60
Operator/Mechanic 14-18 Backhoe 45
Laborer 10-14 DPozer 50
Plurnber {Anc) 25-35 Pickup Truck (VSW) 0
Mechanic (Anc) 25-35

Pickup Truck = $30 per day

4/13/93 10:52

10. Construction materiais will be shipped from Anchorage or Fairbanks through Nenana downriver, using the Yutana Barge Company at the .

following approximate rates.

Material Type: Lumber, Manholes, Plumbing Fixtures, Miscellaneous Rate per 100 Pounds
Construction Materials. etc. $30 (Type 1)
Vehicles and Heavy Equipment $40 (Type 2)
Tanks $50 (Type 3}
Windows, Doors, Insulation, Prefab Roofs, etc. $70 (Type 4)
Fill Material $28 (percy) (Type 5)

11. The project will take 6 years (based on 40 hours per week) to complete.
12, Three operators and six laborers will be required.
Cost to Install One Lineal Foot of of Aboveground Pipe

Materials: Quantity Unit Unit Cost Extended Cost
Sewer Pipe 1 If $50 $50
Water Pipe 1 If $50 $50
Fill Meterial 0.1 ¢y $13 $1
Misc. Construction Supplies i each/If $20 $20
Materials Subtotal $121
Labor & Equipment:
Superintendant (Anc) 0.08 hour $40 $3
Foreman 0.08 hour $22 $2
Operator/Mechanic 024 hour 318 34
Laborer - 0.48 hour 314 $7
Plumber (Anc) 0 hour $35 30
Mechanic (Anc) 0.08 hour $35 $3
Electrician (Anc) 0 hour $35 $0
Loader 0.08 hour $60 $5
Backhoe 0.08 i hour $45 34
Dozer 0.08 ~hour $s50 $4
Pickup Truck (VW) 0.08 day j0 $0
Misc. Equipment 1 each $5 $5
Subsistence 0.16 hour $10 $2
Labor Subtotal 338
Freight:
Type | 1 100 pounds $30 $30
Type 2 0.1 100 pounds $40 $4
Type 3 0 100 pounds $50 %0
Type 4 0 100 pounds 370 $o
Type 5 0.1 cy 528 $3
Freight Subtotal $37
Cost fo Install One Lineal Foot of Water & Sewer Pipe $196
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W & § Main

W & § Services

Vacuum Plant Building
Vacuum Plant Equipment
Home Plumbing

21000
12000
1000

156

If
sf
each

each

Subtotal

$196
$196
$200
$250,000
$5,000

$4,116,000
$2,352,000
$200,000
$250,000
$780,000

Design and Construction Management (20%)

Contingency (20%)
Total

$7,698,000
$1,539,600
$1.847,520

[ $11,085,000 |
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City of Alakanuk - Sanjtation Facilities Master Plan
Conceptual Construction Cost Estimates
Sewage Treatment Facility Option 1 - Construct New Lagoon Near the Existing Landfill
Assumptions:
1. An expertenced superintendant will be hired to run the job and supervise the local labor.
2. Adequate labor and heavy equipment is available in Alakanuk to construct the lagoon.
3. The slopes of the lagoon will be lined with 60 mil HPDE.
4. Half of the total amount of fill required to construct the lagoon dikes will be imported from St. Marys and will be shipped
downriver by barge. The remainder of fill will be obtained in the Alakanuk area.
5. The size of the lagoon is based on the following.

Assume: Sewsage Depth = 12 ft

Freeboard = 3ft

: Berm Slopes = 3:
Volume required = 635 persons(80 gal/day/person)(8 months storage/year)(30 days/month) = 1629947 "3
Top of berm width = 10 ft

Calculated Values: Inside bottom length/width of lagoon = 333 ft
Perimeter Length at Center of Berm = 1550 ft

Cross Sectional Area of Berm = 825 fi"2

Volume of Fill Required to Construct Berm = 47367 yd™3

Footprint Area of Entire Lagoon = 6.51 ac

Perimeter Length of Entire Lagoon = 2130 ft

Surface Area of Inside of Lagoon = 182224 fi*2

6. Labor and equipment will be available at the following rates.

Range ($ per hr) Range ($ per hr)

Superintendant (Ane)  35-40 Electrician {Anc) 2535
Foreman 18-22 Loader . 60
Operator/Mechanic 14-18 Backhoe 45
Laborer 10-14 Dozer 50
Plumber (Anc) 2535 Pickup Truck (VSW) 0
Mechanic (Anc) 25-35

4/13/93 §:15

7. Construction materials will be shipped from Anchorage or Fairbanks through Nenana downriver, using the Yutana Barge Company at the

following approximate rates.

Material Type: Lumber, Manholes, Plumbing Fixtures, Miscellaneous Rate per 100 Pounds
Construction Materials. etc, $30 (Type 1)
Vehicles and Heavy Equipment $40 (Type 2)
Tanks $50 (Type 3)
Windows, Doors, Insulation, Prefab Roofs, etc. $70 (Type 4)
Fill Material $28 (percy)  (TypeS)

8. The lagoon and force main will be constructed in approximately 12 weeks (based on 40 hours per week).
9. The force main to the lagoon will be aboveground.
10. Four laborers will be required.

Materials: Quantity Unit Unit Cost Exfended Cost
Imported Fill Material 28000 (1) cy $13 $364,000
Liner (installed) 10800 sy 315 $162,000
Fence 2130 If $30 $63,906
Force Main to Lagoon 2500 If $50 $125,000
Lift Station 1 each $75,000 $75,000
Land Acquisition 7 ac $1,000 $7,000
Misc. Construction Supplies 1 each $25,000 $25,000
Materials Subtotal $821,906

Labor & Equipment:

Superintendant (Anc) 480 hour $40 $19,200
Foreman 480 hour $22 $10,560
Operator/Mechanic 720 hour 518 $12,960
Laborer 1920 hour $14 $26,880
Plumber (Anc) 40 hour - $35 $1,400
Mechanic (Anc) 40 hour $35 $1,400
Electrician {Anc) 40 hour $35 $1,400
Loader 240 hour $60 $14,400
Backhoe 240 hour $45 $10,800
Dozer 240 hour $50 $12,000
Pickup Truck {(VSW) 60 day $0 30
Subsistence 600 hour $10 $6,000
Misc. Equipment 1 each $10,000 $10,000

Labor Subtotal $127,000

DAMES & MOORE



Freight:
Type |
Type 2
Type 3
Type 4
Type 5

Notes:

500

28000

100 pounds
100 pounds
100 pounds
100 pounds

cy

Subtotal

Design and Construction Management (20%)

Contingency (20%)
Total

(1} 20% factor applied for compaction and/or waste.

$30
$40
$50
$70
$28
Freight Subtotal

$15,000
$0

$0

$0
$784,000

$799,000
$1,747,906
$349,581
$419,497

[ $2,517,000 |
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City of Alakanuk - Sanitation Facilities Master Plan 4/13/93 8:15
Conceptnal Construction Cost Estimates

Sewage Treatment Facility Option 2 - Package Sewage Treatment Plant

Asswmptions:

I. An experienced superintendant will be hired to run the job and supervise the local iabor.
2. Adequate labor and heavy equipment is available in Alakanuk to complete the project.
3. A package, skid-mounted sewage treatment plant will be barged to Alakanuk from Seattle.
4. The package plant will be installed in a new building on City property.
5. The package plant will have a capacity of treating average and peak daily sewage flows for the design population of 635.
6. The effluent from the treatment plant will be discharged to Alakanuk Pass through a gravity freshwater outfall. The outfall will be buried.
7. Labor and equipment will be available at the following rates.
Range (3 per hr) Range ($ per hr)
Superintendant (Anc)  35-40 Electrician {Anc) 25-35
Foreman 18-22 Loader 60
Operator/Mechanic 14-18 Backhoe 45
Laborer 10-14 Dozer 50
Plumber (Anc) 25-35 Pickup Truck (VSW) 0 _
Mechanic (Anc) 25-35 ‘

8. Construction materials will be shipped from Anchorage or Fairbanks through Nenana downriver, using the Yutana Barge Company at the
following approximate rates.

Material Type: Lumber, Manholes, Plumbing Fixtures, Miscellaneous Rate per 100 Pounds
Construction Materials. etc. $30 (Type 1)
Vehicles and Heavy Equipment $40 (Type 2)
Tanks $50 (Type 3)
Windows, Doors, Insulation, Prefab Roofs, ete. $70 (Type 4)
Fill Material $28 (per cy) (Type 5}

9. The project can be completed in 12 weeks (hased on 40 hours per week).
10. Four laborers will be required.

Materials: Quantity Unit Unit Cost  Extended Cost
Package Treatment Plant 1 each $210,000 $210,000
Cutfall to Alakanuk Pass 500 1f $50 $25,000
Imported Fill Material 200 cy $13 $2,600
Sewage Trt. Plant Building 1000 sf $100 $100,000
Mise. Construction Supplies 1 each $10,000 $10,000
Materials Subtotal $347,600
Labor & Equipment:
Superintendant (Anc) 480 hour $40 $19,200
Foreman 480 hour $22 $10,560
Operator/Mechanic 160 hiour 318 $2,880
Laborer 1920 hour $14 $26,880
Plumber {Anc) 160 hour $35 $5,600
Mechanic (Anc) 0 hour $35 S0
Electrician (Anc) 160 hour $35 $5,600
Loader 40 hour $50 $2,400
Backhoe 80 hour $45 $3,600
Dozer 40 hour $50 $2,000
Pickup Truck (VSW)’ 48 day $0 $0
- Misc. Equipment i each 32,000 $2,000
Subsistence 800 hour $10 . $3,000
' Labor Subtotat $88,720
Freight:
Type 1 400 100 pounds $30 $12,000
Type 2 5 100 pounds $40 30
Type 3 270 100 pounds $s50 $13,500
Type 4 50 100.pounds $70 $3,500
Type 5 200 cy $28 $5,600
Freight Subtotal $34,600
Subtotal $470,920
Design and Construction Management (20%) $94,184
Contingency (20%) $113,021
Total [ $678,000 |
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City of Alakanuk - Sanitation Facilities Master Plan

Conceptual Construction Cost Estimates

Sewage Treatment Facility Option 3 - Activated Sludge System

Assumptions:

1

2

3

4.

5.

6

7

Range ($ per hr)

Superintendant (Anc) 35-40
Foreman 1822
Operator/Mechanic 14-18
Laborer 10-14
Plumber {(Anc) 25-35
Mechanic (Anc) 25-35

Range ($ per hr)
Electrician (Anc) 25-35
Loader 60
Backhoe 45
Dozer 50
Pickup Truck (VSW) 0

. An experienced superintendant will be hired to run the job and supervise the local labor.

. Adequate labor and heavy equipment is available in Alakanuk to complete the project.

. A 25,000 galion bolted steel and insulated clarifier tank will be constructed adjacent to the AVEC plant,
A 50,000 gallon bolted steel and insulated aeration tank will be constructed adjacent to the clarifier.

A 1000 sf building will be constructed adjacent to the tanks to house the plant equiprment.

. Effluent from the sewage treatment facility will be disbharged to Alakanuk Pass through a buried gravity freshwater outfall.
. Labor and equipment will be available at the following rates.

5117193 8:47

8. Construction materials will be shipped from Anchorage or Fairbanks through Nenana downriver, using the Yutana Barge Company at the -
following approximate rates.

Material Type:

Fill Material

Construction Materials. etc.
Vehicles and Heavy Equipment
Tenks
Windows, Doors, Insulation, Prefab Roofs, etc.

Lumber, Manholes, Plumbing Fixtures, Miscellaneous

9. The project can be completed in 9 weeks (based on 40 hours per week).

10. Four laborers will be required.

Materials:

Tank Construction Supplies

Plant Equipment

Qutfall to Alakanuk Pass

Imported Fill Material

Sewsge Trt. Plant Building
Misc. Construction Supplies

Labor & Equipment:
Superintendant (Anc)
Foreman
Operator/Mechanic
Laborer

Plumber (Anc)
Mechanic {Anc)
Electrician {Anc)
Loader

Backhoe

Dozer

Pickup Truck (VSW)
Misc. Equipment '
Subsistence

Freight:
Type 1
Type 2
Type 3
Type 4
Type 3

Quantity

1
i
500
2000
1000
1

360
360
120
1440
120

120

1000

150
20
2000

Unit
each $100,000
each $50,000
If $50
oy $13
sf $100
each $10,000
Materials Subtotal
hour $40
hour $22
hour $18
hour $14
hour $35
hour $35
hour $35
hour $60
hour $45
hour $50
day $0
each $2,000
hour $10
Labor Subtotal
100 pounds $30
100 pounds $40
100 pounds $50
100 pounds $70
cy $28
Freight Subtotal
Subtotal
Design and Construction Management (20%)
Confingency (20%) -
Total

Rate per 10¢ Pounds
$30
$40
$50
$70
$28 (per cy)

Unit Cost  Extended Cost

$100,000
$50,000
$25,000
$26,000
$100,000
$10,000

$14,400
$7,920
$2,160
$20,160
$4,200
$0
$4,200
$2,400
$3,600
$2,000
$0
$2,000
$6,000

$30,000
$o0
$7,500
$1,400
$56,000

(Type D)
(Type 2)
(Type 3)
(Type 4)
(Type 5)

$311,000

$69,040

$94,900
$474,940

$94,988

$113,986

[ $684,000 |
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City of Alakanuk - Sanitation Facilities Master Plan
Conceptual Construction Cost Estimates

Sewage Treatment Facility Option 4 - Construct Tundra Pond South of the AVEC Plant
Assumyptions:

I. An experienced superintendant will be hired to run the job and supervise the local labor.
2. Adequate labor and heavy equipment is avsilable in Alakanuk to construct the lagoon.
3. No fill will be imported except for construction of a service road from the vaouum plant to the lagoon.
4. The length of the service road and outfall will be 300 feet.
5. The width of the service road will be 10 feet. A depth of two feet of imported fill will be placed to construct the road.
6. Geaotextile fabric will be placed between the existing ground and the imported {ill.
7. The size of the lagoon is based on the following.
Assume: Sewage Depth = 12 fi
Freeboard = ift
Berm Slopes = 3:1
Voleme required = 635 persons(80 gal/day/petson)}(8 months storagefyear)(30 days/month) = 1629947 i3
o Top of berm width = 101
Calculated Values: Inside bottom length/width of lagoon = 333 #t
Perimeter Length at Center of Berm =~ 1550 fi
Cross Sectional Area of Berm = 825 ft°2
Footprint Area of Entire Lagoon = 6.51 ac
Perimeter Length of Entire Lagoon = . 2130 ft
8. Labor and equipment will be available at the following rates.
Range ($ per hr) Range (3 per hr)
Superintendant (Anc) 3540 Electrictan (Anc) 25-35
Foreman 1822 Loader 60
Operator/Mechanic 14-18 Backhoe 45
Laborer 10-14 Dozer 50
Plumber (Anc) 25-35 Pickup Truck (VSW) 0
Mechanic (Ane) 25-35

5117193 8:47

9, Construction materials will be shipped from Anchorage or Fairbanks through Nenana downriver, using the Yutana Barge Company at the

following approximate rates.

Material Type: Lumber, Manholes, Plumbing Fixtures, Miscellaneous Rate per 100 Pounds
Construction Materials. etc. $30 (Type 1)
Vehicles and Heavy Equipment $40 (Type 2)
Tanks $50 (Type 3)
Windows, Doors, Insulation, Prefab Roofs, etc. $70 {Type 4
Fill Material $28 (percy) (Type 5)

10. The lagoon and force main will be constructed in approximately 12 weeks (based on 40 hours per week).
I11. The force main to the lagoon will be aboveground.
12. Four laborers will be required.

Materials: Quantity Unit Unit Cost Extended Cost
Imported Fill Material 267 (1) oy $13 $3,467
Geotextile Fabric 333 sy $10 $3,333
Fence h 2130 ' 1f $30 $63,906
Force Main to Lagoon 300 If $50 $15,000
Lift Station 1 each $75,000 $75,000
Land Acquisition 7 ac $1,000 $7,000
Misc. Construction Supplies 1 each $10,000 $10,000
Materials Subtotal - $177,706

Labor & Equipment:

Superintendant (Anc) 480 hour $40 $19,200
Foreman 480 hour 22 $10,560
Operator/Mechanic 720 hour $18 $12,960
Laborer 1920 hour $14 $26,880
Plumber {Anc) 40 hour $35 $1,400
Mechanic {Anc) 40 hour 435 $1,400
Elsctrician (Anc) 40 hour $35 $1,400
Loader 240 hour $60 $14,400
Backhoe 240 hour $45 $10,800
Dozer 240 hour 350 $12,000
Pickup Truck (VSW) 60 day $0 $0
Subsistence 600 hour $10 $6,000
Misc. Equipment H each $10,000 $10,000

Labor Subtotal $127,000

DAMES & MOORE
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Freight:
Type 1
Type 2
Type 3
Type 4
Type 5

Notes:

500

(=

267

100 pounds

100 pounds

100 pounds

100 pounds
cy

Subtotal

Design and Construction Management 20%)

Contingency (20%)
Total

(1) 20% factor applied for compacfian and/or waste.

$30
340
$50
$70
$28
Freight Subtotal

$15,000
30
%0

$7,467

$22,467
$327,173
$65,435
$78,521

[ $471,000 ]

DAMES & MOORE
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City of Alakanuk - Sanitation Facilities Master Plan
Conceptual Construction Cost Estimates

Raw Water Intake Structure - Infiltration Gallery
Assumptions:

5117193 §:47

1. An experienced superintendant wiil be hired to run the job and supervise the local labor.
2. The engineer's investigation wiil indicate that construction of a more reliable intake structure will be required.
3. Adequate labor and heavy equipment is available in Alakanuk to construct the infiliration gallery
4. The infiltration gallery will consist of a large diameter, vertical, shallow well.
5. A small insulated wooden pump house will be constructed over the well.
6. The material from the excavation will be mixed 1 to 1 with granular fill material imported from St. Marys.
7. Labor and equipment wilf be available at the following rates.
Range (3 per hr) Range (§ per hr)
Superintendant (Anc) 3540 Electrician {Anc) 25-35
Foreman 1822 Loader &0
Operator/Mechanic 14-18 Backhoe 45
Laborer 10-14 Dozer 50
Plumber {Anc) 25-35 Pickup Truck (VSW) 0
Mechanic (Anc) 25-35
8. Construction materials will be shipped from Anchorage or Fairbanks through Nenana downriver, using the Yutana Barge Company at the
following approximate rates.
Material Type: Lumber, Manholes, Plumbing Fixtures, Miscellaneous Rate per 100 Pounds
Construction Materials. etc. 330 (Type 1)
Vehicles and Heavy Equipment $40 (Type 2}
Tanks $50 (Type 3)
Wincllows, Doors, [nsulation, Prefab Roofs, etc. $70 (Type 4
Fill Material $28 (percy)  (Type 5)
9. Power for the structure is available nearby.

10. The infiltration gallery and pump house will be constructed in approximately 2 weeks (based on 40 hours per week).
11. The infiltration gallery will be focated near the existing intake structure. Relocation of the intake line will not be required.
12. Two laborers will be required.

Materials: Quantity Unit Unit Cost Extended Cost
Imported Fill Material 250 cy $13 $3,250
Waooden Structure 50 sf $20 $1,000
Well Construciton Supplies i Is $2,000 $2,000
Pumps and Appurtenances 1 each $5,000 $5,000
Mise. Construction Supplies 1 each $1,000 $1,000
Materials Subtotal
Labor & Equipment:
Superintendant (Anc) 80 hour $40- $3,200
Foreman 80 : hour $22 $1,760
Operator/Mechanic 80 hour $18 $1,440
Laborer 160 hour $14 $2,240
Plumber (Anc) 40 _hour $35 $1,400
Mechanic (Anc) 4 hour $35 $140
Electrician {(Anc) 40 hour $35 $1,400
Loader 20 hour $60 $1,200
Backhoe . 40 hour $45 $1,800
Dozer 20 hour $50 $1,000
Pickup Truck (VSW) 10 day : $0 $0
Subsistence 164 hour $10 $1,640
Misc. Equipment 1 each $1,000 $1,000
Labor Subtotal
Freight:
Type 1 50 100 pounds $30 $1,500
Type 2 . o 100 pounds $40 %0
Type 3 0 100 pounds $50 $C
Type 4 0 100 pounds $70 $0
Type 5 250 oy $28 $7,000
Freight Subtotal
Subtotal

Design and Construction Management (20%)
Contingeacy (20%}

Total

$12,250
$18,220
$8,500

$38,970

$7,794

$9,353

1 $56,000 |

DAMES & MOORE



-

[—

—J

City of Alakanuk - Sanitation Facilities Master Plan
Conceptual Construction Cost Estimates
Water Treatment Plant Upgrade
Assumptions:

1.
2.
3.

th

An experienced superintendant will be hired to run the job and supervise the local labor.

Adequate labor and heavy equipment is available in Alakdnuk to complete the project.
The existing water treatment piant equipment will be upgraded to treat an average daily flow of 76,000 gaflons and
a peak daily flow of 175,000 gallons.

Range (3 per hr)
Superintendant (Anc)  35-40
Foreman 18-22
Operator/Mechanic 14-18
Laborer 10-14
Plumber {Anc) 25-35
Mechanic (Anc) 25-35

following approximate rates.
Material Type:

. Relocation or expansion of the existing water treatment plant will not be necessary.
. Order of magnitude materials costs to upgrade the system were provided by Alaska Pump & Supply.
. Labor and equipment will be available at the following rates.

Range ($ per hn)
Electrician (Anc) 25-35
Loader 60
Backhoe 45
Dozer 50
Pickup Truck (VSW) Q

Lumber, Manholes, Plumbing Fixtures, Miscellaneous

Construction Materials. etc.
Vehicles and Heavy Equipment

Tanks

Windows, Doors, Insulation, Prefab Roofs, etc.

Materials:
Treatment Plant Upgrade
Mise. Construction Supplies

Labor & Equipment:
Superintendant (Anc)
Foreman
Operator/Mechanic
Laborer

Plumber (Anc)
Mechanic {Anc)
Electrician (Anc)
Loader

Backhoe

Dozer

Pickup Truck {VSW)
Misc. Equipment
Subsistence

Freight:
Type 1
Type 2
Type 3
Type 4

Quantity
1
1

160
160
{3
480
160

30
16

20

400

200

vh oo

Unit
each
each

hour
hour
hour
hour
hour
hour
hour
hour
hour
hour
day
each
hour

100 pounds
100 pounds
100 pounds
100 pounds

Subtotal

Design and Construction Management 20%)

Contingency (20%)
Total

Rate per 100 Pounds
$30
$40
$50
$70

. The work required to upgrade the water treatment plant can be completed in 4 weeks (based on 40 hours per week).

. Three laborers will be required.

Unit Cost Extended Cost

$150,000
$10,000
Materiats Subtotal

$40
$22
$18
%14
$35
$35
$35
$60
$45
$50

$0
$1,000
$10
Labor Subtotal

$30
$40
$50
570
Freight Subtotal

$150,000
$10,000

$6,400
$3,520
5288
$6,720
$5,600
30
$2,800
$960
$0

30

$0
$1,000
$4,000

$6,000
$0

%0
$350

4/13/93 8:15

. Construction materials will be shipped from Anchorage or Fairbanks through Nenana downriver, using the Yutana Barge Company at the

(Type 1)
(Type 2)
(Type 3)
(Type 4)

$160,000
$31,288
$6,350
$197,638
$39,528
$47,433
[ $285,000

DAMES & MOORE
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City of Alakanuk - Sanitation Facilities Master Plan
Conceptual Construction Cost Estimates
Upgrade Existing Landfill

Assumptions:

An experienced superintendant will be hired to run the job and supervise the local labor.

L.
. Adequate labor and heavy equipment is available in Alakanuk to complete the project.
. No fill material will be imported from outside of Alakanuk.
. Ten percent of the existing 3,500 If of fencing will require new materials. The remsinder will require repair only.
. Labor and equipment will be available at the following rates.

h A W M

Range ($ per hr)

4/13/93 8:18

Range (3 per hr)

Superintendant (Anc)  35-40 Electrician (Anc) 25-35
Foreman 18-22 Loader 60
Operator/Mechanic 14-18 Backhoe 45
Laborer 10-14 Dozer 50
Plumber {Anc) 25-35 Pickup Truck (VSW) 0
Mechsanic (Anc) 25-35

following approximate rates.

. Construction materials will be shipped from Anchorage or Fairbanks through Nenana downriver, using the Yutana Barge Company at the

Material Type: Lumber, Manholes, Plumbing Fixtures, Miscellaneous Rate per 100 Pounds
Construction Materials, etc. 330 (Type 1}
Vehicles and Heavy Equipment $40 (Type 2)
Tanks $50 (Type 3)
Windows, Doors, Insulation, Prefab Roofs, etc. $70 (Type 4)
'Fill Material $28 (percy)  (Type 5)
. The work will be completed in one week (based on 40 hours per week).
.. Two laborers and one operator will be required.
Materials: Quantity Unit Unit Cost Extended Cost
New Fence 350 If $20 $7,000
Dumpster Covers 30 each $250 $7,500
Misc. Construction Supplies 1 each $1,000 $1,000
Materials Subtotal $15,500
Labor & Equipment:
Superintendant (Anc) 8 hour $40 $320
Foreman 20 hour $22 $440
Operator/Mechanic 40 hour $18 $720
Laborer 80 hour $14 $1,120
Leader 5 hour $60 $300
Backhoe 8 hour $45 $360
Dozer 20 hour $50 $1,000
Pickup Truck (VSW) 5 day $0 50
Misc. Equiprent i each $500 $500
Subsistence 8 hour 310 $80
Labor Subtotal $4,840
Freight:
Type 1 30 100 pounds $30 $900
Type 2 Y 100 pounds $40 $0
Type 3 o 100 pounds . $50 $0
Type 4 0 100 pounds $70 $0
Freight Sabtotal $900
Subtotal $21,240
Design and Construction Management (10%) $2,124
Contingency (15%) $3,505

Total

[ $27,000 |

DAMES & MOORE
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City of Alakanuk - Sanitation Facilities Master Plan

Conceptual Operation & Maintenance Costs

O&M Costs for One Lift Station

Routine O&M
Operator {1 hour per week)

Major Repair
Pump Replacement (Once per 10 years)
Misc. Repair

Chemicals

Electricity

2.3 hP motor*3 hrs/day running 1ime*0.7457 kWh/hPh

*365 days/yr
Vehicle Maintenance
Heating Fuel
Total

Q&M Costs for Water Treatment Plant

Routine O&M
Operator (30 hours per week)
Parts & Equipment (20% of Labor)
Major Repair (One per Year)
Labor (2 men for | week)
Parts & Equipment (20% of Labor)
Chemicals
Electricity
WTP Equipment (0.30/1000 gallons*50800 gpd)
Circulating Pumps (0.30/1000 gallons*50800 gpd)
Plant Building ($200 per month)
Vehicle Maintenance
Heating Fuel ($1000/month for 8 Months)
Misc.
Total

O&M Costs for Above-Ground Piped System

Routine O&M
Operator {12 hours per week)
Parts & Equipment (10% of Labor)
Major Repair (Three per Year)
Labor (2 men for 1 week per Repsir)
Parts & Equipment 20% of Labor)
Chemicals
Electricity
Vehicle Mzintenance ($100 per month)
Heating Fuel
Misc.
Total

Page 1

Quantity per
Year

52hr

0.1ea
11s

0

0

3175 kWh
0
0

Quantity per
Year

1560 hr
1l

80 hir

ils _

1is

118
11s
1ls

lls
11s

Quantity per
Year

624 hr
lls

240 hr
1lls
0ls
Ols
11s
0ls
11s

Unit Cost

$15

$2,000
$100
$0

$0

$0.40
$0
$0

Unit Cost

$15
$4,680

$15
5240
$10,000

$5,563
$5,563
$2,400

$0
$8,000
$5,000

Unit Cost
$15
$936
315
$720
$1,200

$2,000

5/26/93 16:28

Annual Cost

$780

$200
$100
$0

$1,270
$0
0
$2,350

Annual Cost

$23,400
$4,680

$1,200
$240
$10,000

$5,563
$5,563
$2,400
$0
$8,000
$5,000
$66,045

Annual Cost

$9,360
$936

$3,600
$720

$0

$0
$1,200
$0
$2,000
$17,816

DAMES & MOORE
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0&M Costs for Below-Ground Piped System '

Quantity per
Year
Routine Q&M
Operator (16 hours per week) 8§32 hr
Parts & Equipment (10% of Labor) Ils
Major Repair (One per Year)
Labor (2 men for | week per Repair) 80 hr
Parts & Equipment {100% of Labor) ils
Chemicals ‘ ‘ Cls
Electricity 0ls
Vehicle Maintenance ($100 per month) 11s
Heating Fuel 0ls
Misc. 11s
Total
0O&M Costs for Package Sewage Treatment Plant
Quantity per
Year
Routine O&M
Operator (40 hours per week) 2080 hr
Parts & Equipment (20% of Labor) ils
Major Repair (One per Year)
Labor {2 men for 1 week) . 80hr
Parts & Equipment 20% of Labor)} 1ls
Chemicals 11s
Electricity -
STP Equipment ($0.30/1000 gallons*50800 gpd) 11s
Plant Building ($200 per month) lis
Vehicle Maintenance {$150/month) 1lls
Heating Fue! ($500/month for 8 Months) 11s
Misc. 11s
Total
0&M Costs for Activated Sludge System
Quantity per
Year
Routine O&M
Operator {16 hours per week) . 832 hr
Parts & Equipment (10% of Labor) 1ls
Major Repair {One per Year)
Labor (2 men for 1 week) 80 he
Parts & Equipment (10% of Labor) ils
Chemicals Ols
Electricity
Blowers {0.4/1000 gallons*50800 gpd) ils
Plant Building ($100 per month) 1is
Vehicle Maintenance ($150 per month) 1ls
Heating Fuel ($500/month for 8 Months) 11s
Misc. 11s
Totat

Page 2

Unit Cost

$15
$1,248

515
$1,200
$0

o0
$1,200
$0
$2,000

Unit Cost

$15
$6,240

$15
$240
$10,000

$5,563
$2,400
$1,800
$4,000
$5,000

Unit Cost

$15
$1,248

$15
$120
$0

$7.417
$1,200
$1,300
$4,000
$4,000

Annnal Cost

$12,480
$1,248

$1,200
$1,200
$0

$0
$1,200
$0
$2,000
$19,328

Annual Cost

$31,200
$6,240

$1,200
$240
$10,000

$5,563
$2,400
$1,800
$4,000
$5,000
$67,643

Annual Cost

$12,480
$1,248

$1,200
$120
30

$7,417
$1,200
$1,800
$4,000
$4,000
$33,465

DAMES & MOORE



Q&M Costs for Sewage Lagoon or Tundra Pond

Routine Q&M
Operator (8 hours per week)
Parts & Equipment (10% of Labor)
Major Repair (One per Year)
Labor (2 men for 1 week)
Parts & Equipment (10% of Labor)
Chemicals
Electricity
Vehicle Maintenance
Heating Fuel
Misc.
Total

Q&M Costs for Vactrum Plant

Routine O&M

Operator (40 hours per week)

Pans & Equipment (20% of Labor)
Major Repair (One per Year)

Labor (2 men for 1 week)

Parts & Equipment (50% of Labor)
Chemicals
Electricity

Vacuum Plant ($0.30/1000 gallons*50800 gpd)

Plant Building ($100 per month)
Vehicle Maintenance ($150 per month)
Heating Fuel ($500/month for 8 Months)
Misc.
Total

Q&M Costs for Individual Holding Tank Systems

Home Services

Water Delivery {1 hr each)

Sewage Pumping and Disposal (1 hr each)
Rountine O&M

Operator

Parts & Equipment (25% of Labor)
Vehicle Maintenance

Sewage Pump Truck

Water Delivery Truck

Misc.
Total

Page 3

Quantity per
Year

416 hr
11s

80 hr
11s
0ls
0ls
1l1s
Ols
1ls

Quantity per
Year

2080 hr
1ls

80 hr
11s
Qls

11s
11s
0ls
11s
11ls

Quantity per
Month

2ea
2ea

4hr
1k

lea
1ea
1ea

Unit Cost

$15
$624

$15
$120
$0

$0
$500
%0
$2,000

Unit Cost

$15
$6,240

$15
$600
$0

$5,563
$1,200

$0
$4,000
$5,000

. Unit Cost

$15
$15

$15
$15

310
$10
$25

Annual Cost

$6,240
$624

$1,200
$120

$0

$0
$500
$0
$2,000
$10,684

Annual Cost

$31,200
$6,240

$1,200
$600
30

§5,563
$1,200
$0
$4,000
$5,000
$55,003

Monthly Cost
per Household

$30
$30

$60
$i5

$10
$io0
$25
$180

DAMES & MOORE
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Q&M Costs for Residential Lift Stations

Major Repair
Pump Replacement (Once per 10 years)
Misc. Repair

Chemicals

Electricity
0.25 hP motor*1 hrs/day running time*0.7457 kWh/hPh

*365 daysfyr
Vehicle Maintenance
Misc.

Total

Page 4

Quantity per
Year

0.1 ea
11ls

Unit Cost

$1,500
$150
Jo

$0

$0.40
$0
$50

Annual Cost

$150
$150
$0
%0

$138

$0
$50

DAMES & MOORE




