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1.

Executive Summary

1.1.

Introduction

The purpose of this document is to update the City of Bethel’s water and sewer master plan.
The previous Master Plan established the community’s long-term goal to convert the existing
truck-haul water and sewer system to a piped system. This goal remains unchanged;
therefore, this document will not reevaluate truck-haul operations verses piped operations.
However, segments of the community are satisfied with the truck-haul system and/or a piped
system may not be feasible in all areas. Therefore, this document should be dynamic to
allow flexibility in making future decisions at the local level (neighborhood, subdivision, etc.).
The primary need to revise the current Bethel Water and Sewer Facilities Master Plan
Update (Master Plan) includes:

1.2.

Provide design information (preliminary design, hydraulic modeling, and estimated
project costs) so that proposed project phasing and associated project costs can be
better forecasted.

Identify short-term improvements that will reduce the operations and maintenance
costs of the truck-haul water distribution and truck-haul wastewater collection
systems.

Revisit the planning of proposed facility improvements to meet the best needs of the
City’s water and sewers systems.

Reassess project priorities to meet the short-term and long-term needs of the
community.

Objectives and Means

The City of Bethel Public Works Committee developed the following objectives to the City’s
water and sewer master plan:

Maintain or improve the hygiene of individuals.

Maintain or improve community health.

Control costs, individually and to the community.

Make costs and services more equitable over all users.
Continue to meet or exceed federal water treatment standards

Exceed federal water treatment standards if deemed necessary to protect the
environment.

Implement water conservation measures.

Bethel Water & Sewer Facilities 1 CRW Engineering Group, LLC
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The City of Bethel Public Works Committee developed the following means to achieve the
above listed objectives:

1.3.

Construct and operate watering points as sites remote from existing water treatment
facilities to shorten truck haul distances.

Modify existing sewer mains to create evacuation truck-haul entry points with
suitable infrastructure to shorten truck-haul distances. Incorporate same into design
of new sewer force main construction.

Evaluate wastewater treatment options for best cost, best methodology, and
implement.

Correct issues inherent with existing piped systems. For example; poor ASHA water
quality, instances of raw sewage backing up into homes, excessive maintenance,
etc.).

Projects which do not contribute to future piped infrastructure will be given full
consideration if they are consistent with the communities’ aforementioned objectives.

Evaluation of Previous Master Plan’s Strategy

The City of Bethel Water and Sewer Facilities Master Plan Update (Dames & Moore / 1996)
recommended water and sewer improvement strategy included construction of a water
treatment facility within a service area (subdivision) immediately followed by construction of
a piped water distribution and sewer collection system within this service area. The Phase 1
Improvements identified in the 1996 master plan included approximately $29 million worth of
infrastructure:

Upgrade the Bethel Heights Water Treatment Facility. This project was completed in
1999.

A new water treatment facility as City Subdivision (the City Subdivision Water
Treatment Facility). This project was completed in 2000.

A new piped water distribution and sewer collection system within City Subdivision.
These improvements were completed in three project phases (A, B, & C). Phase A
was completed in 2003, Phase B was completed in 2004. Phase C is anticipated to
be completed in 2005.

The following improvements were added to the Phase 1 improvements due to deficiencies
discovered during design:

Decommission the City Center Water Treatment Plant, and replace the piped water
and sewer system within City Center. This system would be connected to the piped
water and sewer system at City Subdivision. These improvements were included in
the Phase A project discussed above, which was completed in 2003.

Upgrade the backbone sewer force main that crosses Ridgecrest Drive between 6"
and 7"Avenue. These improvements are included in the Phase C project discussed
above. Phase C is anticipated to be completed in 2005.

Bethel Water & Sewer Facilities 2 CRW Engineering Group, LLC
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The Phase 1 Improvements began in 1997 and will be completed in 2005. The project
completion schedule was constrained by funding limitations (generally $3.3 million per year).
Project funds were accumulated (“stacked”) until there were enough funds to complete a
specific project.

Through completion of the Phase 1 Improvements the City recognized that the water and
sewer development strategy recommended in the 1996 master plan was having a
detrimental impact on the cost of operating the existing water and sewer truck-haul systems.
The cost of operating a truck-haul water distribution and sewer collection system is directly
proportional to the length of the haul. However, the City’s truck-haul rate structure is not
based on the length of the haul; rather it is based on the number of haul trips and gallons
served. It is assumed that the costs related to the haul distances are balanced out between
short haul distance and long haul distance consumers. However, the water and sewer
development strategy recommended in the 1996 master plan systematically would eliminate
the short distance truck-haul consumers leaving the more expensive long truck-haul
distance consumers.

The water and sewer development strategy recommended in this water and sewer master
plan, recommends that backbone water and sewer facilities be extended to each service
area (subdivision) prior to construction of the piped water and sewer services. The short-
term goal of this strategy would serve to shorten water and sewer truck-haul distances.
Ultimately, these improvements would serve the City’s long-term goal of providing piped
water and sewer services to the entire community.

14 Recommended Strategy

A recommended strategy to upgrade the City of Bethel’'s water and wastewater facilities was
developed to meet both the short-term goal (reduce the operation and maintenance costs of
the truck-haul water distribution and wastewater collection system), and long-term goal
(provide a piped water delivery and wastewater collection system). The strategy, which is
graphically depicted on Drawing 5 and Drawing 6, includes the following improvements in
order of precedence:

1. Upgrade the existing wastewater lift stations and associated force mains to meet
current and future wastewater collection demands. The Main Lift Station and a short
segment of the downstream force main as well as the force main through City
Subdivision were upgraded in 2003/2004.

2. Upgrade the existing Bethel Heights (ASHA/AVCP Housing) piped water distribution
system and sewer collection system.
existing wastewater lagoons.

4. Construct a new water treatment facility to serve the Bethel Airport infrastructure and
development to the west.

5. Extend the wastewater force mains to the subdivisions or service areas. Include a lift
station to accommodate wastewater truck-haul discharge.
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6. Construct booster pump stations with water storage tanks at the subdivisions or
service areas. A water main will be included from one of the three water treatment
facilities. Include a water fill station to accommodate water truck-haul operations.

7. Construct piped water distribution system (which will be served from the above
referenced booster pump stations) and piped wastewater collection system (which
will discharge to the above reference lift station) at each subdivision or service area.

The improvements described under items 1, and 3 through 6 are considered “backbone”
water and wastewater facilities. They provided water treatment and piped water distribution,
as well as piped wastewater collection and wastewater treatment for each subdivision or
service area. These improvements will initially support the existing water and wastewater
truck-haul systems. The operations and maintenance cost of the truck-haul systems will be
significantly reduced because of the shorter travel times these improvements afford. The
“backbone” improvements are considered essential to the City’s water and sewer
infrastructure.

The improvements described under item 2 include upgrading an existing piped water
distribution and sewer collection system. Piped water improvements include correcting pipe
corrosion that is causing pipe degradation and poor water quality; upgrade the distribution
pumps, the high-demand pump, and the distribution system controls; and replace pitot-
orifice service connections that are experiencing significant corrosion. Piped sewer
improvements includes providing automatic stand-by power to all three lift stations; place
sewer pipes in culverts at all road crossings; divert gravity sewer main along Ridgecrest
Drive away from the force main and to the ASHA Lift Station; and correct excessive pile
movement that adversely impact the grade of the gravity mains. These improvements are
considered essential to maintaining the City’s existing infrastructure.

The improvements described under item 7 include piped water distribution and piped
wastewater collection to each residential or commercial service. These improvements are
not considered essential, but are recommended.

An evaluation was completed that estimated operations and maintenance as well as capital
recovery costs for four of water and sewer system improvement scenarios: 1) Existing truck
haul water and sewer systems; 2) Future truck haul water and sewer system for long-haul
operations [based on the 1996 master plan strategy]; 3) Future truck haul water and sewer
systems after “backbone” improvements are constructed; and 4) Future piped water and
sewer systems (all improvements are constructed). A summary of the results of this
evaluation are summarized in Table 1-1 (refer to Appendix N for a detailed evaluation).
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TABLE 1-1

Estimated monthly O&M and capital recovery costs per service for four scenarios of water and sewer
system development at Bethel (interest rate of 3% per annum, and 30 year recovery period)

Monthly O&M Monthly Total Monthly
Alternatives Truck-Haul Scenario Costs Capital Costs Rate

Existing Water and Sewer Truck-Haul $285 $55 $340
Future Water and Sewer Truck-Haul [Based on $377 $66 $443
1996 Master Plan Update Strategy] _

Future Water and Sewer Truck-Haul [Based on $229 $79 $308
2005 Master Plan Update Strategy]

Future Piped Water and Sewer System $188 $26 $214

This evaluation shows that there is a significant impact to the cost to provide water and
sewer truck haul service based on the water and sewer improvement strategy
recommended in the 1996 master plan (the estimated rates would have to be increased
from $340/mo. to $443/mo.) Consumer water and sewer rates would not be reduced to
$214/ mo. until they were connected to the piped water and sewer improvements.

This evaluation further shows that there is a progressive reduction of estimated water and
sewer rates based on the recommended strategy in this master plan. The estimated water
and sewer truck haul rates would be reduced from $340/mo. to $308/mo. once the
backbone improvements are extended to a service area. Ultimately, the rates would be
reduced to $214/mo. once the customers hare connected to the piped water and sewer
systems.

1.5. Project Prioritization and Capital Cost Estimates

A summary of the project prioritization and estimated capital costs for the recommended
water and sewer improvements in Bethel are presented in Table 1-1 (located at the end of
this section). Detailed cost estimates for each project are included in Appendix M. Capital
costs for each project were generated based on actual costs from recently completed water
and sewer project in Bethel and or other Alaskan Communities similar in size to Bethel
(FY2002 to 2004). Each estimate includes a 15% construction contingency as well as 3% for
administration (Bethel/VSW), 5% for project management, 8% for design engineering, and
12% for construction management. All costs are in 2005 dollars. Also included in Appendix
M is a project schedule for the first $30 million dollars in capital improvements as required by
VSW. Additionally, man-hour estimates were developed for the VSWSFY 2006 construction
projects to assist in developing force account staffing needs.

A business plan was prepared for this document and is included under Appendix O. The
business plan was based on the assumption that all improvements, referenced on Table 1-2
have been constructed (assumes entire community is on the piped system).
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Table 1-2
Project Priorities and Capital Cost Estiamtes

ITEM PRESENT CUMULATIVE | VSW-SFY NO. CUMULATIVE
PRIORITY | CODE| NO. DESCRIPTION COST COST FUNDING | YEARS FUNDING
(a) (b) (b) ()
1 S 1 QFC No. Il Lift Station and Forcemain Upgr $4,153,984 2006 1 $10,000,000

i

3 w 1 Bethel Helghts iped Water and Sewer Up:  $2,248,000  $7,604,608 2006 1 $10,000,000

$29,864,288 2008

$3,315,680
$4,416,000
$5,275,648

$4,114,608

SRS

13 S 8 Larson Subdivision Lift Station and Forcem $61,761 424 201112 7 $70,000,000

$3,303,168

$69,111,120

2012 $70,000,000

$80,000,000

$4, 298 240

ey

$77 108 766

i

2013

$2,208,000 $84, 1 96,446 2014 $90,000,000

$5,371,938 $99,533,853 2016

$5,902,734 $111,339,321 2016/17
o 5

$7,076:094 %1 25,491,509 2017/18

$7, 035)844 $136,773,728

8

e

$6 136 32

i
$5,419,734 $159,885,853

$8,362,297 $176,610,446 2022/23

$6,500,375 $190,900,634 2024/25

$8,154,938 2025/26

$204,137,134

$214,3286,134

$5,322,344 $225,742,040 $230,000,000

2028/29

$231,917,080

$3,554,880 $240,000,000

Notes:
(a) S = Backbone Sewer Improvements; W = Backbone Water Improvements; P = Piped Water & Sewer Improvements
(b) Capital costs in 2005 dollars (present worth) +/- 15%
(c) Funding based on fixed rate of $10,000,000 per year
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2. Introduction

2.1. Objectives and Means

The City of Bethel Public Works Committee developed the following objectives to the City’s
water and sewer master plan:

* Maintain or improve the hygiene of individuals.

* Maintain or improve community health.

= Control costs, individually and to the community.

= Make costs and services more equitable over all users.

= Continue to meet or exceed federal water treatment standards

= Exceed federal water treatment standards if deemed necessary to protect the
environment.

.. ® Implement water conservation measures.

The City of Bethel Public Works Committee developed the following means to achieve the
above listed objectives:

Construct and operate watering point as sites remote from existing water treatment
facilities to shorten truck haul distances.

= Modify existing sewer mains to create evacuation truck-haul entry points with
suitable infrastructure to shorten truck-haul distances. Incorporate same into design
of new sewer force main construction.

= Evaluate wastewater treatment options for best cost, best methodology, and
implement.

= Correct issues inherent with existing piped systems. For example; poor ASHA water
quality, instances of raw sewage backing up into homes, excessive maintenance,
etc.)

= Projects which do not contribute to future piped infrastructure will be given full
consideration if they are consistent with the communities’ afore mentioned goals.

2.2. Document Development

Improvements to the City of Bethel's (City) water and sewer system have been primarily
funded through the Village Safe Water (VSW) program, and the Indian Health Service (IHS)

Housing program. In order to utilize these funding sources, the proposed improvements

must conform to a sanitation facilities master plan or a supplemental feasibility study that is
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approved by the City Council. The current documents that direct the City’s development of
water and sewer improvements include:

1. Bethel Water and Sewer Facilities Master Plan Update (1996/Dames & Moore).

2. City of Bethel Solid Waste and Sewage Lagoon Facilities Master Plan Update
(2002/CH2M Hill).

3. Kasayuli Subdivision Water and Sewer Feasibility Study, (2004/CRW).

The City is interested in delineating strategies for the development of the community’s water
and sewer systems. To accomplish this goal, the City has contracted with CRW Engineering
Group, LLC (CRW) to work with the City, the Bethel community, and VSW to update the first
of these documents. The primary need to revise the current Bethel Water and Sewer
Facilities Master Plan Update includes:

* Provide design information (preliminary design, hydraulic modeling, and estimated
- project costs) so that proposed project phasing and associated project costs can be
better forecasted.

* |dentify short-term improvements that will reduce the operations and maintenance
costs of the truck-haul water distribution and truck-haul wastewater collection
systems. ’

* Revisit the planning of proposed facility improvements to meet the best needs of the
City’s water and sewers systems.

» Reassess project priorities to meet the short-term and long-term needs of the
community.

The previous Master Plan established the community’s long-term goal to convert the existing
truck-haul water and sewer system to a piped system. This goal remains unchanged,;
therefore, this document will not reevaluate truck-haul operations verses piped operations.
However, segments of the community are satisfied with the truck-haul system and/or believe
a piped system may not be feasible in all areas. Therefore, this document should be
dynamic enough to allow flexibility in making future decisions at the local level
(neighborhood, subdivision, etc.).

2.3. Master Plan Supplement Objectives

A supplemental objective to updating the Master Plan will be to include a summary of the
recommendations and conclusions from the other two planning/study documents (items 2
and 3 above) to create a single reference document that outlines the entire goals and
objective for the City’s water and sewer system.
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3. Community Profile

3.1. Community History

Bethel was first established by Yupik Eskimos who called the village "Mumtrekhlogamute,"
meaning "Smokehouse People," named for the nearby fish smokehouse. The purchase of
Alaska by the United States in 1867 had little effect on the region. The Moravian Church
took over the Russian Orthodox Church's role in the area. The Moravian Mission in Bethel
was completed in 1885 by missionaries Henry Hartmann and W.H. Weinland. The
missionaries subsequently changed the village name to Bethel.

At the time of the Alaska purchase, fur trading in the area was light; however, Russian fur
traders were eventually replaced by American traders. There were 41 people in Bethel
during the 1880 U.S. Census. At that time, it was an Alaska Commercial Company Trading
Post. The community was moved to its present location due to erosion at the prior site. A
post office was opened in 1905. Before long, Bethel was serving as a trading, transportation
and distribution center for the region, which attracted Natives from surrounding villages. The
trading post in Bethel, run by Alaska Commercial Company, did not become robust until
1907.

Around 1907, W.R. Buckman, an early mineral prospector, created the first reliable and
available maps of the upper reaches of the Kuskokwim River and in the Holitna Basin,
spurning interest in the area. Irregular trade was established in 1907 between Seattle and
Bethel. The Kuskokwim River became a major trade artery to the Interior and profits for the
Alaska Commercial Company increased significantly.

By 1911, the gold boom was declining and by 1930, the thirty-plus gold operations had
scaled down significantly. In 1933, the Roosevelt administration raised the price of gold,
which lead to a flurry of activity in the gold operations. The coming of World War Il, however,
caused war-time shortages and increased operation and maintenance costs. By the late
1950s, gold mining was nearly abandoned in the Kuskokwim River Delta area.

The City of Bethel was incorporated in 1957. Since then many federal and state agencies
have maintained regional offices there.

3.2. Physical Description

3.2.1. Location and Access
Bethei is located at the mouth of the Kuskokwim River, 40 miles iniand from the Bering Sea.
It lies in the Yukon Delta National Wildlife Refuge, 400 air miles west of Anchorage. It lies at

approximately 60.79° North Latitude and -161.75° West Longitude. (Sec. 09, TOO8N,
RO71W, Seward Meridian.) Bethel is located in the Bethel Recording District.

The State-owned Bethel Airport is the regional transportation center, and is served by two
major passenger airlines, two cargo carriers, and numerous air taxi services. The airport
ranks third in the state for total number of flights. It offers a 6,398' asphalt runway and 1,850'
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gravel crosswind runway. Two float plane bases are nearby at Hangar Lake and H-Marker
Lake.

The Port of Bethel is the northern-most medium-draft port in the United States. A small boat
harbor, dry land storage, and up to 5,000 feet of transient moorage on the seawall is
available. River travel is the primary means of local transportation in the summer, and it
becomes a 150-mile ice road to surrounding villages in the winter. A barge service based in
Bethel provides goods to the Kuskokwim villages. There are 25 miles of local roads. Winter
trails are marked to Napaskiak (1.1 mi.) and Akiachak (19 mi.)

3.2.2. Climate & Weather

The average precipitation is 16 inches/year. The average snowfall is 50 inches. The
temperature in the summer ranges from 42 to 62°F and in the winter from -2 to 19°F. Based
on data from 1949 to 2000, there is a 10 percent probability that fall freeze will occur before
September 2 and a 50 percent probability that it will occur before September 16. There is a
50 percent probability that spring thaw will occur after May 25 and a 10 percent probability
that it will occur after June 9 (Western Regional Climatic Center, 2001).

3.2.3. Geology & Sail

Bethel is situated on a modern floodplain. The geology in this area is made up of
unconsolidated floodplain alluvium and silt deposits (Selkregg, 1974). Mud, silt, sand, and
organic matter comprise the floodplain alluvium. Silt, sandy silt, and some organic matter
make up the silt deposits.

The soil is characterized as poorly drained, medium loam, medium erosion potential, with a
peat surface layer. The surface layer consists of poorly drained, non arable fibrous peat.
Disturbance of the peat surface mat by removal, tearing, or compression can result in
melting and subsidence of the frozen soil, sometimes irreversibly. If the underlying mineral
soil is exposed, erosion can occur.

Underlying the delta in the area of Bethel is a shallow permafrost table. The permafrost
ranges from moderately thin to thick. The maximum depth to base on the delta is 600 feet.
The temperature of the permafrost ranges from 23 to 30°F, but may be higher. Locally,
permafrost is absent around large bodies of water (Selkregg, 1974).

3.2.4. Wildlife, Vegetation & Wetlands

Bethel is located in moist tundra. Vegetation in this area is characterized by a wide variety of
low-growing shrubs, herbs, grasses, and sedges rooted in a continuous mat of mosses and
lichens. Cotton grass is common in depressions and poorly drained areas. Dwarf shrubs
including crowberry, birch, willow, and blueberry are found on slightly raised areas
(Selkregg, 1974).

Fish living in the freshwater surrounding Bethel include arctic char, lake trout, dolly varden,
rainbow trout, arctic grayling, northern pike, sculpin, whitefish, burbot, stickleback, and
blackfish.
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Birds in the area consist of an abundance of geese and 15 species of ducks. Other bird
species present include arctic tern, black brant, old-squaw, swan, pintail, teal, falcon, eider,
scoter, merganser, dipper, semipalmated plover, sandpiper, phalarope, loon, and grebe.

Larger wildlife are generally not present on the Yukon-Kuskokwim Delta. Smaller mammals
which are common to the area include red and Arctic fox, land otter, mink, marten, short-
tailed weasel, lynx, beaver, muskrat, and snowshoe and Arctic hare (Selkregg, 1974).

3.2.5. Endangered Species & Critical Habitats

According to Ellen W. Lance, with the Endangered Species Program of the U.S. Fish and
Wildlife Service, there are no federally listed endangered species or critical habitats in the
area.

3.2.6. Surface Hydrology

The principal feature of the surface hydrology in Bethel is the Kuskokwim River. The
drainage area of the Kuskokwim River is 50,000 sq. miles (Selkregg, 1974). The Kuskokwim
River flows out of the Kuskokwim Mountains for a distance of 540 miles to the Bering Sea.
The river is free flowing from May to October. Tidal backwaters from the Bering Sea
influence the river but saltwater does not penetrate as far upriver as Bethel. The range of
velocity in the river is 0.8 to 2.2 feet/second (Dorava and Hogan, 1995).

In addition to the Kuskokwim River, Bethel is surrounded by ponds, small lakes, sloughs,
and marshes. The marshes occur in old river beds, suggesting previous flow patterns of the
Kuskokwim River.

3.2.7. Groundwater

Groundwater is the main drinking water source for the City. Groundwater is abundant and is
located in the deep subpermafrost silt, sand, and pebble deposits west of the Kuskokwim
River in a confined aquifer and in permafrost-free areas along the east side of the river. The
subpermafrost groundwater probably flows toward the southwest, similar to the flow of the
Kuskokwim River (Dorava and Hogan, 1995).

Shallow groundwater exists under the thaw bulbs of surrounding water bodies and the
Kuskokwim River. Shallow groundwater probably flows in the direction of the topographic
gradients (Dorava and Hogan, 1995).

3.2.8. Flooding, Erosion & Seismic Hazards

Bethel experiences some flooding annually by the Kuskokwim River (US. Army, 1993). Ice
jam and subsequent stream overflow is the major cause for flooding. In May 1985, the flood
depth was between 3 and 4 feet, resulting in the flooding of several homes. In 1988, the
flood depth was approximately 5 feet and 600 homes were reported as flooded.

In the 1960s, river bank erosion necessitated moving the fuel tanks and rebuilding the dock.
The U.S. Army Corps of Engineers helped the City to construct a 3,000-foot-long bulkhead
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to prevent erosion. By 1971, however, the bulkhead had been undermined by scour and
was no longer effective.

In the 1970s, the City used junked cars to shore up the banks. The Alaska Department of
Environmental Conservation (ADEC) put an end to this practice due to possible
contamination of the river. In 1982 and 1984, sheet pile walls were built to help prevent
erosion along the banks. This has aided some in slowing down the process of erosion
(Dorava and Hogan, 1995).

3.3. ldentification of Major Stakeholders

The entire community is a stakeholder regarding existing and proposed water and
wastewater facilities; however, major stakeholders can be identified as landowners that are
located adjacent to major facility improvements (such as existing and new water treatment
facilities, water storage tanks, water booster stations, wastewater lift stations / dump
stations, wastewater treatment lagoons, wastewater treatment plant). Drawing 3 — Land
Status Map identifies major land owners in Bethel. Identification of major stakeholders that
will be impacted by the proposed improvements will be developed during detailed design of
the proposed improvements.

3.4. Governmental Structures

Bethel is a second-class city and has a council-manager form of government. The City
Council is made up of seven residents who are elected at large. A Mayor and Vice Mayor
are selected from and by the City Council. The Mayor serves as the ceremonial head of the
city and the presiding officer at all council meetings. A City Manager is appointed by the
Mayor and City Council to run the daily business of the City and to oversee all sections of
the government. Three of the council members are elected in even numbered years and
four are elected in odd numbered years. City elections take place in October of each year.

An organizational chart of the current Public Administration structure for the City of Bethel is
provided in Figure 3-1.

The Department of Public Works (DPW) operates and maintains the City’s sanitation
systems. DPW is directed by the Public Works Director under the direction of the City
Manager.

The Finance Director is responsible for directing the financial operational, audit procedures,
and accounting practices relating to sanitation operations, billing, accounts receivable, and
payables.

The overall utility management by the City is efficient and effective in ensuring that adequate
services are provided to residents. The City employs a structured administrative process in
which the responsibilities and duties of each position are clearly defined.
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City of Bethel
Mayor & City Council

City Manager
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- . . . . . Port of Parks and .
Administration Finance Fire Planning | | Police Bethel Recreation Public Works

[ I I

Plaming | | Purchasig | | Corinagon
Building Vehicle Road Utilities

Maintenance Maintenance Maintenance Services Solid Waste

FIGURE 3-1
City of Bethel Governmental Structure

3.5. Demographics

The U.S. Census Bureau, Census 2000 indicates there are 5,471 people that make Bethel
their home. Table 3-1 list the percentage of ethnic groups within the total population. The
median age for residents of Bethel is 29, base on census data for 2000 (DCED, 2001).

TABLE 3-1
City of Bethel Demographic Summary
Race Percent of Total Population
Alaska Native or American Indian 62
White 27
Asian 3
Black or African American <1
Native Hawaiian or Other Pacific Islander <1
Other Race <1
Two or More Races 7

Source: U.S. Department of Commerce, U.S. Census Bureau, Census 2000
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3.6. Economy & Financial Profile

Bethel is the regional center for the 56 villages on the Kuskokwim Delta. Businesses in
Bethel provide transportation, medical care, and other services to the outlying villages.
Barged food, fuel, construction supplies, and miscellaneous goods are distributed
throughout the region by boat and plane.

The most stable sources of wage employment in Bethel are government services,
transportation, and construction. Government jobs make up 50 percent of the employment.
A table identifying the top ten employers in Bethel for the year 2002 is included on the
following page (CEDS, 2003).

Service industries and government provided the most job growth for Bethel. Health care, led
by the Yukon Kuskokwim Health Corporation (YKHC), has the greatest area of job growth in
the service sector, while local government realized additional job growth. In fact, Federal
and State employment actually decreased over the last 10 years. Employment in education
grew significantly due to reductions in class size and increased enrollment. Public
administration also increased due to expanded activities among tribal groups like AVCP,
AVCP Housing and the Orutsararmiut Native Corporation (ONC).

TABLE 3-2
Top Ten Employers in Bethel (2002)

EMPLOYER EMPLOYEES
Lower Kuskokwim School District 1,142
Yukon Kuskokwim Health Corporation 1,110
Association of Village Council Presidents (AVCP) 306
AVCP Housing Authority 134
Non-School Personnel 122
City of Bethel 113
Coastal Villages Seafoods Inc 113
Bethel Community Services Inc 112
Alaska Commercial Company 97
Alaska Dept. of Health & Social Services 86

Also important to Bethel's employment diversification is the steady growth in private sector

jobs particularly in transportation and service jobs which provide services both to Bethel
residents and to residents of the Bethel and Wade Hampton census districts.

Commercial fishing is an important source of income; according to the DCED Alaska
Community Database, 205 residents hold commercial fishing permits, primarily for salmon
and herring roe net fisheries. In addition, native arts and crafts are a growing trade. Poor fish
returns since 1997 have significantly affected the community.
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The basic subsistence economy is derived from fishing, hunting, and gathering. The smaller
communities in the Bethel Census are very dependent on wild food harvests. According to
Alaska Department of Fish and Game (ADF&G) surveys, residents of the City of Bethel
show less dependence on wild food because a cash economy predominates in Bethel.

According to the Bureau of Economic Analysis (2000), income from all sources into the
Bethel census area is $305.6 million. Personal income in the City of Bethel is estimated to
comprise over half the regional income. The City of Bethel, however, has the second lowest
poverty rate in the Bethel census area. Fifty-nine percent of Bethel area income is from net
earnings from payroll jobs and self-employment. The City also receives local revenue from
taxes, licensing and permitting, service charges, and local enterprises. Outside revenue
comes from federal operating budget, state revenue sharing, state safe communities
budget, state fish tax sharing, and other state revenues.

The 2000 U.S. Census estimates a per capita income of $20,267 for the community. The
median household income is estimated at $57,321 and approximately 11.2 percent of
people in the community are below the poverty level. These numbers are based on a
sample, and are subject to sampling variability. The percent of all households sampled in
the City of Bethel was 24.1%.

3.7. Public Facilities, Services & Housing

Some of the public facilities in the City of Bethel include the hospital, youth center, senior
center, library, cultural center, city hall, pool, schools, and churches. Industrial services
include the Bethel Municipal Airport, fuel tank farm, Bethel Utilities Company power plant,
dock, port and warehouses, water treatment plants, sewage collection facility, sewage waste
disposal site, and fish processing facilities. Bethel also has a fire department police
department, and an ambulance service.

Bethel has 6 schools with 87 teachers to serve 1,328 students. These schools are under the
jurisdiction of the Lower Kuskokwim School District.

Roads throughout the City are well maintained and snow-removal is performed when
necessary. Roads have required some amount of repair to fix damage caused by the heavy
loads transported by the water and sewer trucks. Within the corporate boundary of Bethel,
there are 25 miles of roads and state highway.

As of 2000 there were 1,990 homes in Bethel, 1,741 of which were occupied. 749 homes
were privately owned and 992 homes were renter occupied. Most of the homes were
detached single family dwellings. Housing continues to run in short supply. As Bethel has
grown, there has also been a shift in demand towards more single and two bedroom units
and less higher-density apartment buildings. Based on the population projections in the
1997 Bethel Comprehensive Plan, a requirement of nearly 1,200 additional dwelling units
was estimated. Assuming an average residential density of four units per developed acre,
and accounting for physical constraints to land development, the plan predicted the phased
development or redevelopment of approximately 400 acres would be needed for residential
over the next 20 years.
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Existing and planned house locations as well as an inventory of present facilities in the
community are depicted in Drawing 2. A more detailed discussion of present facilities and
future improvements is included in the next section of the report.

3.8. Powér Supply & Fuel Storage Facilities

Power is supplied by the privately owned Bethel Utilities Corporation. Electrical power is
derived from diesel fuel and has a 12,600 kilowatt capacity. The City power plant is located
west of the YKHC Regional Hospital. The utility utilizes power cost equalization (PCS) and
subsequently charges 21.4 cents/kilowatt-hour for power.

There are three bulk fuel tanks owned by separate entities. Bethel Utilities Corporation is the
owner of a 51,000-gallon tank.

3.9. Transportation Facilities

Bethel has two dominate transportation facilities; the Bethel Airport and the Pot of Bethel.
Bethel is the hub for air and barge cargo for other communities in the area.

According to the DCED Alaska Community Database, the state-owned airport is served by
two major passenger airlines, two cargo carriers, and numerous air taxi services. The airport
ranks third in the State for the total number of flights. The asphalt runway is 6,398 feet long
and the gravel crosswind runway is 1,850 feet long. The airport recently underwent a $7
million renovation and expansion. Two float plane bases are located nearby at Hangar Lake
and H Marker Lake.

The port of Bethel holds the record as the northern-most medium-draft port in the U.S.
Seafaring barges from Anchorage and Seattle can dock at the deep sea port during ice free
months, generally from May to November. River barge service based in Bethel provides
goods to villages along the Kuskokwim River.

Within the corporate boundary of Bethel, there are 25 miles of roads and state highway.

3.10. Land Use, Ownership & Status

Land use in Bethel has been strongly influenced by physical factors, land ownership, the
availability of land for development, and historical development patterns. Physical limitations
to development include the presence of permafrost, surface drainage problems, wind
direction, and the proximity of the Kuskokwim River and subsequent erosion and flooding. A
mixed land use pattern has been traditionally acceptable to the community. There is a
Bethel "downtown" or core commercial area; although over the last 10 years there has been
pressure to locate commercial uses along the major roadways.

3.10.1. Land Owners

A land status map has been included in Drawing 3. Additional land maps and information
have been included in Appendix E.
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3.10.2. Federal

Under the 1971 federal Alaska Native Claims Settlement Act (16 USC B 1601 et seq.),
commonly referred to as "ANCSA", 161,280 acres were conveyed to the Bethel Native
Corporation (BNC) by the federal government. A search of the joint Bureau of Land
Management (BLM) and State of Alaska Department of Natural Resources (DNR) land
records database yielded numerous federal information pertaining to the City. There are 41
federal records available on the database representing various areas in the City of Bethel,
all of these have been included in Appendix E and are readily available on the BLM/DNR
website should they be required. There are 4 federally owned lots along the easternmost
portion of Fourth Avenue, these lots are presently unoccupied.

The Bureau of Indian Affairs (BIA) also has a 27-acre land allotment for their Bethel
Administration site. This allotment is located directly west of the Bethel Municipal Airport.

3.10.3. State

The DNR has some land records pertaining to the City of Bethel. Eight Status Plats of the
area as well as a historical index are available from the online database. Twelve State
Surveys also exist.

The State of Alaska owns land used for the airport which includes the 6,398-foot asphalt
runway, 1,850-foot gravel crosswind runway, and related housing and structures. The State
also owns and maintains the highway and numerous roads running through the City.

3.10.4. Region Corporation Land

Calista Corporation’s land entitlement is approximately 6.5 million acres in Southwestern
Alaska, in the Yukon-Kuskokwim River Delta and the Kuskokwim Mountains physiographic
regions. The region’s 56 villages comprised the bulk of the region’s native land selections,
based on the great importance of the land to their subsistence economies, both in terms of
the resources themselves and in preserving access to those resources. Nearly 5 million
acres of the total entitlement is now conveyed to Calista and villages served by the
corporation.

In addition, Calista Corporation holds regional subsurface estate selections in areas of high
mineral potential. The corporation is eligible to make further selections to fulfill its
entitlement. Calista continues to explore, evaluate its conveyances and future selections
and market its mineral lands. A map showing the boundaries of land owned by the regional
corporation is included in Appendix E and depicted on Drawing 3.

In 2001, a long awaited land exchange with the federal government was finalized. Through
that exchange, some of Calista’s subsurface estate and surface land parcels became part of
the Yukon Delta National Wildlife Refuge. Subsistence hunting and fishing rights, as well as
wildlife habitat and conservation values were preserved in the exchange.

No surface estates under the ANCSA 12(b) Land Entitlement have been conveyed to the
village corporations by the Calista Corporation. However the local village corporation owns
predominantly all surface estate encompassed by the City of Bethel through the ANCSA
12(a) entitlement conveyed by the federal government.
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3.10.5. Village Corporation Land

The Bethel Native Corporation (BNC) is the sixth largest Alaskan Native Village Corporation
acting as a for-profit corporation organized under Alaska Law and the pursuant to the
ANCSA land entitlement. The corporation engages in many diverse business interests to
maintain and improve profitability.

The BNC owns all surface estates in the local region ANCSA Section 14(c) allotments. The
corporation has retained approximately 161,280 acres of land within that recently conveyed
to the City in accordance with the ANCSA 14(c) (3) Land Entitlement. The corporation is
presently working with the United States Fish & Wildlife Department as well as the BLM to
resolve the under-selection of ANCSA acreage for BNC. This undertaking is called the
ANILCA Section 1410 process and involves the neighboring BNC villages as well as Calista
Corporation. The BNC Land Committee met in July to finalize the deficiency selections and
will continue to work towards obtaining the full ANCSA land entitlement for BNC.

The City of Bethel’'s Corporate Boundary is shown on Drawing 1.

3.10.6. Tribal

There are no tribal owned lands in the City of Bethel.

3.10.7. Native Allotments

There are several native allotments within the City of Bethel. There are approximately 80
allotments throughout the area potentially impacted by the water and sewer improvement
scenarios presented in subsequent sections. -

3.10.8. Homesteads

There are no homesteads in the project area.

3.10.9. Other Owners

Land use in Bethel consists of residential, commercial, public institution, and public open
space.

Residential land use includes homes, duplexes, apartments, and mobile homes.
Respondents to the house survey conducted had been living in Bethel anywhere from 2 to
62 years, 80 percent having lived in Bethel over 20 years; 84 percent of these respondents
owned their homes.

Commercial land use includes businesses that supply goods and services but are not
involved in manufacturing. Industrial land use areas include the airport, docks, warehouses,
fish processing plants, fuel tank farm, Bethel Utilities power plant, water treatment plants,
solid waste landfill site, and sewage lagoon. These areas are defined as industrial because
of either restricted public access, the presence of heavy equipment, or potential physical
hazards.
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3.10.10. Traditional Use Areas

Bethel has no formally identified areas for traditional use through activities such as berry
picking and plant gathering taking place within the City limits at the present time.

The Orutsararmiut Native Council (ONC), the federally recognized Tribal Governing body for
the community, is concerned with the long-term detrimental effects the proposed above-
ground water and sewer pipes will have on tradition use trails utilized by Bethel residents if
plans for their accommodation are not incorporated through all phases of development. The
trails being referred to are primarily snow machine trials used by residents to travel to
tradition winter subsistence hunting and fishing areas outside the City boundaries, as well as
routine travel associated with regional commerce, social and economic infrastructure
between Bethel and surrounding villages. An additional concern of some residents is how
above ground water and sewer pipes might tend to restrict the movement of pedestrians
about the city. The ONC considers it important that crossings over above ground pipes, at
key location, be incorporated into any current or future design and construction to maintain
snow-machine access to the City Center in the long-term as ongoing development occurs.
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4. Forecasting Augmentation

4.1. Population Projections

Shown below are the historical records for the City of Bethel as provided by the State of
Alaska Department of Community and Economic Development (DCED).

TABLE 4-1
POPULATION RECORDS

YEAR POPULATION YEAR POPULATION
2004 5,830 1960 1,258
2000 5,471 1950 651
1990 4,674 1940 376
1980 3,576 1930 278
1970 2,416 1920 221

The projected population for the City of Bethel is 8,133 for the design year 2024. Data used
for determining the population projection included the 1990 and 2000 U.S. Census Data and
input from the Alaska State Demographer. A linear regression analysis was performed on
the existing data to determine the population trend. The average population growth was
estimated to be 1.6 percent/year.

4.2. Potential Growth Areas

The City is currently experiencing a rapid growth in population; as a result private
development for residential use is presently being developed north (near the Tundra Ridge
Subdivision), northeast (Haroldsen Estates), southwest (Kasayuli Subdivision), and along
the Chief Eddie Hoffman Highway (Blueberry Field Subdivision). Development in these
areas will be included in the planning of water and sewer services for the entire community.

Bethel's 2000 Census housing count was 1,990. The total number of occupied housing in
2000 was 1,741. Seasonal homes excluded, occupied homes accounted for 90.3 percent of
the total. The number of people living in households, as opposed to living in group quarters,
was 5,230. This represents 95.6 percent of the total population in 2000. The average
housing density was 3.65 people/household in 2000. Projecting this density to 2024, 95.6
percent of the population will be living in housing units, and the number of housing units will
total 2,290.

The subdivisions mentioned above are depicted in the Community Facility Inventory Map on
Drawing 2.
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5. Future Projects

5.1. Summary

A summary of recently completed and proposed capital improvement projects for the City of
Bethel is presented in Appendix F. The data in the table is as listed in the Alaska
Department of Community and Economic Development’s (DCED) Rural Alaska Project
Identification and Delivery System (RAPIDS).

5.2. Housing

Future development is anticipated to be concentrated within the following proposed
subdivisions:

Raven Subdivision — A preliminary plat has been proposed for the Raven Subdivision
by the BNC as depicted on Drawing 2. The proposed development is located north
of the Kasayuli Subdivision

Lyman Hoffman Tract — The tract is located on the north, east, and south side of
Larson Subdivision. While there is no preliminary plat available for this development,
it is anticipated that the lots will be approximately 10,000 to 15,000 square feet.

Development in these areas will be included in the planning of water and sewer services for
the entire community.

5.3. Facilities

5.3.1. Community

Apart from plans for a new police station and the new school facilities discussed below,
there are no immediate plans for any community facilities in the City.

5.3.2. Schools

The Lower Kuskokwim School District (LKSD) is the second largest employer in the City of
Bethel. With increasing regionalization, LKSD employment in the City is expected to
increase. The University of Alaska Fairbanks (UAF) Kuskokwim campus also provides
employment in Bethel as well as educational opportunities important in the development of
an economic strategy.

One planned project is the Yuut Elitnauviat People's Learning Center (YE Center), created
through a partnership between the City of Bethel, YKHC, Lower Kuskokwim School District,
the Association of Village Council Presidents, Coastal Villages Regional Fund, and the UAF
Kuskokwim Campus. This partnership intends to provide a vocational training center that
focuses on guiding students (grades 8-14) into career paths in construction, health,
education, and childhood development.
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Bill Ferguson, LKSD superintendent, indicated that there were no major projects planned
other than the YE. Discussion about a new elementary school for the community was
ongoing but nothing substantive has been decided.

5.3.3. Health and Mental Health Facilities

Yukon-Kuskokwim Health Corporation (YKHC) operates most of the health-oriented facilities
in Bethel. YKHC operates a Community Health Services Building which is Bethel's only 3-
story structure and serves as YKHC's corporate headquarters, in addition to a home for
optical, dental, and behavioral health services. YKHC also operates the Yukon-Kuskokwim
Delta Regional Hospital, a 50-bed general acute care medical facility. The single-story
100,000 square foot steel frame structure is fully accredited by the Joint Commission on
Accreditation of Healthcare Organizations. Services located in the hospital include an adult
medical-surgical ward, a pediatric ward, an obstetric ward, as well as outpatient family
medicine clinics, an emergency room, pharmacy, lab, X-ray, and specialty clinics.

YKHC has recently completed the State of Alaska’s first Inhalant Treatment Center, a 16-
bed residential treatment facility serving youth ages 10 through 17 who abuse volatile
substances. The 11,440 square foot building is highly energy efficient, and is located in the
Kasayuli Subdivision.

YKHC also provides employee housing at the Kasayuli Subdivision. Emily Kooch, YKHC
Facilities and Planning Department, indicated that YKHC has limited improvements planned
in the coming years apart from the addition of 8 duplexes this year and 10 duplexes next
year to the Kasayuli Subdivision. Duplexes in the Kasayuli Subdivision typically consist of 2
apartments, each having 3 bedrooms, a living area, dining area, kitchen, laundry room,
arctic entry, utility room, and garage for each side. Each duplex cost approximately
$500,000 dollars to build with funding received from the Health Resource Service Agency
(HRSA).

5.3.4. Commercial Facilities

According to John Malone, Planning Director for the City, there are no imminent commercial
facilities planned for the City.

5.4. Transportation

5.4.1. Roads

Bethel's role as a regional transportation hub dictates the need for quick and efficient
transport of goods and merchandise. This includes a well developed road system;
maintenance of a winter trail system to provide ground access (by snow-machine or four-
wheeler); and efficient access to the port, boat harbor and local seaplane lake bases for
commerce activities to and from surrounding villages. By ensuring that these needs are
taken into consideration and accommodated as future development (such as aboveground
water and sewer lines) occur, goods and merchandise can continue to be readily
transported to surrounding villages by air, water or lands as the prevailing seasonal
conditions dictate. Additionally, roads are considered critical to opening up area for new
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development, especially closer to town, while winter trails maintain traditional access to
subsistence hunting and fishing areas in the surrounding region, along with the previously
mentioned economic aspects.

Allan Kemplan, the ADOT&PF regional planning director for the City of Bethel, provided
some information regarding ADOT&PF projects being planned in the area. Projects
identified for the City of Bethel include the paving of Ptarmigan Street, improvements along
Hangar Lake Road, Oscar Way, Tundra Street (1st Street to end), Main Street (between 1st
and 3rd Street), Ridgecrest Drive (between the E. Hoffman Hwy and Ptarmigan Street), and
BIA Road. ADOT&PF is also planning major improvements to Chief Eddie Hoffman
Highway, the design and right-of-way acquisition of which is scheduled for 2005 with
construction planned for 2006.

5.4.2. Airports

The airport is critical to the Bethel and regional economy. Accordingly, continued
maintenance of existing airport facilities as well as expansion of airport capacity will be
important. The ADOT&PF Bethel Airport Master Plan indicates that aviation-related
transportation industries are the fastest growing industries in the City and add value to the
local economy. There may be a need to explore the creation of an Airport Industrial Park for
outdoor storage, warehousing, transfer facilities, and light industry. Projects proposed for the
Bethel Airport are included in Appendix F.

5.4.3. Ports

Two marine transportation facilities serve Bethel: the Port of Bethel and the small boat
harbor. The City owns and operates the port facilities. The Kuskokwim River is not navigable
by ocean-going barges up-river of Bethel. Port facilities include warehousing, beach staging
for barges, cold storage facilities, stevedoring, and crane services. Additionally, Brown’s
Slough, located adjacent to the cargo dock, east of Oscar Way and Bridge Avenue, is used
by regional residents for mooring boats.

Bethel's port serves more passengers and communities and delivers more goods than any
other mainland port in Western Alaska. Though much of the fuel and cargo are consumed
locally, many Kuskokwim River villages rely on commodities shipped through Bethel.

Bethel also maintains a small boat harbor that consists of five floating docks, a turning
channel, and a passageway to the Kuskokwim River. Moorages used for inter-village travel,
recreation, and subsistence fishing are provided. The harbor has the capacity for 400 small
boats and serves an average 300 boats per day.

5.5. Power & Fuel Storage

Bethel Utilities Corporation (BUC) indicated that they had no immediate plans for future
development of power generation and distribution. However, Lenny Welch, BUC
superintendent, did indicate that Calista Regional Corporation was presently involved in
planning a new power plant to serve the City.
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A new tank farm, being built on property owned by Bethel Native Corporation (BNC), is
progressing as planned towards a 2003 completion date. The facility will be capable of
storing about five million gallons of bulk petroleum products including jet fuel, aviation
gasoline, heating oil and regular unleaded gasoline. The complex, being built by Anchorage-
based Rockford Corporation, will support commercial, aviation, government and individual
consumers in Bethel and outlying villages in the Yukon-Kuskokwim region. The facility will
support year-round fuel sales and delivery activities within the community of Bethel and will
also serve seasonal fuel and general cargo barge delivery services to outlying villages.
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6. Existing Community Sanitation Facilities

6.1. Administration

6.1.1. Financial Status

Budgetary accounting for the City is conducted by the use of a General Fund which finances
the general government, public safety, public works, and community services. Capital
improvements in these areas are currently financed by the use of the Fund Balance. Some
activities within the City are budgeted and accounted for through the use of enterprise funds.
Enterprise funds are designed to provide services and recover the costs of the services by
charging users fees.

Appendix G includes the Bethel City Council’'s Adopted Utility Enterprise Budget for the
fiscal year 2004-2005, which indicates O&M cost estimates for all components of the water
and sewer utility for the City. The Water, Sewer and Sanitation Enterprise Fund has
generally operate at a loss from year to year. Water and sewer rates were increased in 2001
and 2004 to offset these losses.

The City of Bethel currently bills 1,522 customers for water and sewer services (1,192
hauled and 330 piped). Costs of water plus O&M and administration costs are used to
compute user fees. Inflation, profit and replacing equipment are not usually considered.
Fees are dependent on tank size and frequency of service. Utility rates are included in
Appendix D

In the future, revenue required to support the proposed improvements may be obtained by
using a variety of sources including commercial, residential and other facility user fees and
community-generated revenues such as a sales tax. Revenue generated from within the
community will fund the annual O&M costs to operate the system.

6.2. History of Sanitation Imnprovements

Pre-1938 - All residents were responsible for providing their own water.

1938 to 1959 - Albert Schmidt initiated the first water delivery system in Bethel. Water was
distributed from the Kuskokwim River using a tank truck, wood stave holding tank, and small

pump.

1959 - Art Nicholson brought the first commercial drilling rig to Bethel, and drilled water wells
for Kilbuck Elementary School and the National Guard Armory.

1960 - Mr. Nicholson drilled the first water well within the City to serve residential customers
(located within the old fire station, next to the Kuskokwim Inn). The water was treated for
removal of iron and manganese, chlorinated, and distributed via water truck.

1962- - Mr. Schmidt went out of business primarily due to the better quality of Mr.
Nicholson's water.
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Pre-1969 - No organized wastewater collection or disposal was available. All residents were
responsible for disposing of their own honeybuckets in a manner which they deemed
appropriate.

1969 - The U.S. Public Health Service drilled a water well for the Bethel Heights area. This
well has since become the main water source for residential customers within the City
(Bethel Heights Well).

1969 - The original City sewage lagoon was constructed and the City began the first
honeybucket collection program in Bethel. The City purchased their first honeybucket
collection truck and developed a wastewater rate structure.

1970 - Bethel Heights Water Treatment Building was constructed along with a piped water
delivery system for the Bethel Heights community.

1970 - Roy Longbotham and Galen Dirksen bring a second well drilling business to Bethel.
Privately owned water wells become commonplace for most institutional and large
commercial facilities.

1970 - The Bethel Heights Lift Station and Bethel Heights piped wastewater collection
system were constructed.

1971 - The City purchases a water delivery truck and begins water delivery service using
water from the Bethel Heights Well.

1972 - The City purchases Mr. Nicholson's water well and delivery service.

1975 - Bethel Heights piped water delivery system freezes in-place due to city-wide power
loss from electrical plant fire.

1976 - The Main Lift Station, City Subdivision Lift Station, and the cross-town wastewater
trunk line, which ran from the old PHS Hospital to the Main Lift Station by way of the City
Subdivision Lift Station, were all constructed.

1977 - Replacement piped water delivery system constructed for the Bethel Heights
community.

1979- The City Center well was drilled.

1979 - The City began a wastewater holding tank evacuation program and purchased
wastewater evacuation trucks. The City also purchased a second honeybucket collection
truck.

1979 - The Kilbuck Lift Station and wastewater line extension were constructed.

1980 - The City Center Water Treatment Building was constructed along with a piped
system to the City Center.

1980 - The City Laundromat was constructed, and a circulating distibution loop was
connected to the Bethel Heights Water Treatment Plant.

1980 - The City Center wastewater collection pipe system was constructed.
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1980 - The City Laundromat was constructed and connected to the Bethel Heights Lift
Station to provide piped wastewater service.

1981 - The City sewage lagoon and the Main Lift Station were expanded to provide for
growing population needs.

1982 - The Bethel Heights Lift Station pumping system was replaced.

1982 - 6" PVC wastewater lines from the Main Lift Station to the City Subdivision Lift Station
were replaced with 8" steel lines.

1985 - The QFC #2/Trailer Court Lift Station was constructed to provide piped service for the
Trailer Court and an evacuation truck discharge point for Blueberry Subdivision and Nunvak
Estates.

1986 - The AVCP Housing Authority/Ptarmigan Subdivision water project was completed,
extending service northwest from the Bethel Heights water utility lines.

1986 - The AVCP Housing Authority/Ptarmigan Subdivision wastewater project was
completed, extending the Bethel Heights Lift Station service area.

1992 - The Bethel Heights Water Treatment Plant boilers and truck fill points were
upgraded.

1993 - The Bethel Heights Western Addition No. 1/Tundra North piped water expansion
project was completed extending Bethel Heights piped water service.

1993 - The existing sewage lagoon was expanded to meet growing population demands.

1993 - Bethel Heights Western Addition No. 1/Tundra North piped wastewater expansion
project was completed extending the Bethel Heights Lift Station service area.

1995 - All water pipes in the Bethel Heights Subdivision were restored to original grade at
road crossings.

1995 - All wastewater pipes in the Bethel Heights Subdivision were restored to original
grade at road crossings.

1995 - Modifications to the 1993 sewage lagoon expansion were completed.

1995 - The FAA sewage lagoon, located between the State Highway and the Bethel
Municipal Airport runway, was decommissioned.

1995 - Kilbuck Lift Station and Main Lift Station pumps and control systems were upgraded.

1995 - The City Subdivision Lift Station was by-passed with a wastewater pressure main.
This lift station was subsequently demolished in 2000.

1999 — Water treatment upgrades made to the Bethel Heights Water Treatment Plant.

2000 - City Subdivision Water Treatment Plant construction was completed.
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2002 to 2005 - A new piped water delivery and sewer collection system for the City
Subdivision and the City’s Governmental Office Complex was constructed.

2002 - City of Bethel Solid Waste and Sewage Lagoon Facilities Master Plan Update
produced by CH2M Hill.

2004 - Water and Sewer Feasibility Study for Kasayuli Subdivision produced by CRW
Engineering Group, LLC.

2004 - The Main lift station was reconstructed and relocated south further to the south of the
existing facility.

The City’s existing water and sewer infrastructure is depicted on Figure 6-1 and is described
in the following sections.

FIGURE 6-1
City of Bethel’s Existing Water and Sewer Facilities

6.3. Water Treatment Systems

6.3.1. Water Facilities

The City of Bethel currently bills 1,516 customers for water and sewer services (1,261
hauled and 255 piped) and operates two water treatment facilities. The Bethel Heights
Water Treatment Plant (BHWTP) produces potable water for the Bethel Heights Subdivision
piped system, high school, and has capacity to support the City’s truck-haul operations. The
City Subdivision Water Treatment Plant (CSWTP) currently provides water for the City’s
water truck-haul operations, the City’s governmental offices, and piped services to 180
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properties within City Subdivision. The City Center Water Treatment Plant (CCWTP),
constructed to support the City’s governmental offices, was decommissioned and replaced
by the City Subdivision piped water and sewer system became operable.

In 1996, the City of Bethel, in conjunction with the ADEC, Village Safe Water (VSW)
Program, completed an update to the City’s water and sewer master plan that
recommended the existing truck-haul water delivery and sewer collection system be
replaced with a piped water and sewer system.

6.3.2. Supply

The following includes a summary of pertinent data for the existing wells used for public and
private water supply in Bethel.

BHWTP - The wellhead is located inside the BHWTP building and was drilled in 1969. The
well was drilled to a depth of 420 feet belowground surface (BGS) and installed with 8-inch
diameter steel casing. A Grundfos 385-S400-4 6-inch diameter 40 HP submersible pump is
currently installed at 214 BGS and produces approximately 400 gallons per minute (GPM).
The total yearly production from the well in 1995 was approximately 52.4 million gallons.
The maximum capacity of the BHWTP well is unknown due to a limited number of aquifer
tests. A secondary well having a 10-inch diameter casing and identical pump was
constructed outside of the plant in 1998. The pump was set at 211.5 feet BGS.

CSWTP — The wellhead is located inside the CSWTP building. The well, comprised of a 10-
inch diameter steel casing, was drilled to a depth of approximately 500 feet. Within the
casing, a Grundfos 385-S400-4 6-inch diameter 40 HP submersible turbine pump was
installed at about 210 BGS and supplies water at about 400 GPM. The City Subdivision
WTP was intended to have an exterior back-up well but no water was found at the drill rig's
maximum depth so the well was eventually filled with sand, plugged with grout, capped, and
abandoned. '

Private Wells — Numerous residential complexes and commercial facilities utilize private
wells as a source of water. Water from individual privately owned, wells is generally not
treated prior to use.

-

6.3.3. Treatment & Storage

This section provides a summary of the water treatment and storage facilities used by the
City. Locations of these existing facilities are identified on Drawing 2.

BHWTP - The BHWTP provides piped water, to the Bethel Heights piped water system,
LKSD High School and Elementary School, LKSD regional offices, and the City Laundromat.
The BHWTP also has the capacity to provide water for truck delivery to residential
customers.

The original BHWTP was constructed in 1969 by the U.S. Public Health Service. Water
treatment primarily targeted the removal of iron and manganese and provided disinfection.
Raw water was initially mixed with potassium permanganate before being filtered and
disinfected with chlorine. After disinfection, the treated water was then fluoridated. The
plant’s treatment capacity could vary between 256 and 640 GPM, depending on desired iron
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removal efficiency, and contained two pressure filters, with one backwash pump. A 20-foot
by 16-foot portion of the WTP building was built in two stories, with the second story serving
as living quarters for the plant operator.

The performance of the water treatment process was largely regarded as being
substandard, and upgrades to the facility were made in 1999. Improvements to the water
treatment system included the addition of two detention tanks upstream of the filters, a heat
exchanger on the raw water line, new chemical feed equipment, and new pumps and filters.
The plant now has three filters, two backwash pumps, and operates at a constant 400 GPM
capacity. Other improvements included addition of automated valve operators and water
quality monitors, increasing the size of piping, and the removal of the existing 60,000-gallon
and 40,000-gallon storage tanks to make room for the proposed equipment. These storage
tanks were replaced by a 428,000-gallon nominal capacity tank located outside the plant
building.

The current water treatment process contains the basic steps previously used in the existing
treatment system as well as the following enhancements:

= Preheat the raw water to increase chemical reaction rates.

= Inject potassium permanganate (KMnO,) into the raw water to oxidize iron.

= Provide additional contact time to improve the effectiveness of chemical treatment.

= Inject a polymer to improve the coagulation of iron into filterable particles and the
removal of organic material that, when combined with chiorine, leads to production of

disinfection by-products (DBPs).

= Lower the application rate to the greensand filtration process to less than 2.5 gallons
per minute per square foot (GPM/sq ft) of filter media surface area.

= Post-chlorinate and fluoridate the filtered water prior to discharging to the water
storage tank.

= Increase the backwash pump size such that the unit backwash flow rate can be
increased to improve filter cleaning.

= Provide additional water storage volume.
= Provide automated backwash and well pump controls.

The CCWTP treatment system provided iron and manganese removal via two Calgon
greensand filters. Treated water was stored in a tank located adjacent to what is now the
State court house. The CCWTP was recently decommissioned when the City Subdivision
water and sewer systems bypassed the plant to serve the City Center complex. These
facilities now received treated water from CSWTP.

CSWTP - Treatment facilities for the CSWTP are similar to those of the BHWTP, except
that the CSWTP water storage tank has a larger nominal capacity, at about 505,000 gallons
and only one well is used as a water source.
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6.3.4. Distribution

The following discussion describes the different piped and haul systems presently being
utilized throughout the City for water distribution.

ASHA/AVCP Housing (Bethel Heights Subdivision) - Two circulating loops, called Loops A
and B, provide water serve to the Bethel Heights, Tundra North, and Ptarmigan residential
subdivisions. The water lines are pile-supported, and feature insulated arctic pipe
construction with 6-inch diameter Schedule 40 steel carrier pipes. Each loop is served by
duplex 20 HP, 250 GPM circulation pumps. The galvanized coating on the interior of the
pipe has worn off, causing surficial corrosion that appears to be adversely impacting water
quality. Corrosion is also occurring at pitorifice service connections, causing significant
leaking. Additionally, the distribution pumps, high demand pumps, boilers and controls need
to be upgraded, based on an evaluation performed by the City. A corrosion study will be
completed during the summer of 2005 to identify needed upgrades.

LKSD School and City Laundromat - Potable water is provided from the BHWTP. The City
Laundromat and the LKSD school and regional offices are served by two separate
circulating water systems. Both water lines are pile-supported, insulated arctic pipelines. The
City Laundromat pipe has a 2¥2 -inch diameter copper supply line and 1-inch diameter
copper return line, and the LKSD school has a 6-inch diameter steel supply line and 3-inch
diameter return line.

City Subdivision — Water lines served by the City Subdivision WTP consist of water mains
and service lines. The water mains are aboveground 6-inch diameter HDPE pipe, featuring
insulated arctic pipe construction. Certain sections of the water main have a 1%-inch
diameter HDPE circulating glycol line located below the 6-inch diameter water line, which
are used for heating the circulating water line. Each lot is served by water main via a service
line, which stub off the main lines through a service box. Both water and sewer service lines
are usually contained in one arctic pipe. The water service has a 1-inch diameter HDPE
supply and return line, which are also contained in a carrier pipe. The water from the service
line runs through a water service box that feeds the house or is circulated back into the
water main. Leveling sleepers (4x12 pressure-treated timbers) provide the primary support
for the aboveground water mains. The timbers are typically secured to the ground with a
“Duckbill” anchor. The arctic pipe is secured by a steel strap that wraps around the CMP
and attaches to the leveling sleeper.

BHWTP and CSWTP Truck Fill Facilities - Two exterior water truck filling stations with 3 HP
pumps are located at the BHWTP and one exterior water truck filling station with 5 HP
pumps is located at the CSWTP. With the City’s water truck fleet, these truck fill facilities
provide water distribution for most consumers in Bethel.

A fleet of water trucks are employed to distribute water. Trucks and equipment specifications
are designed by the City. Trucks used by the City are typically Ford Sterling LT8500’s with
an estimated design life of 5 to 10 years. Truck components include a 3,500 to 4,000 gallon
capacity tank, chassis, motor, cab, heavy duty suspension, pumps, hoses, valves, and
monitoring equipment.

The trucks consume 80 gallons of diesel fuel a week and are noted by the City as having
poor fuel efficiency. The City is researching the availability and cost of new diesel fuel with
low sulfur to reduce fuel costs in truck operation. Truck tanks are insulated and other
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components are adequately protected versus freezing. Trucks are stored in a 250 by 300-
foot heated, metal clad storage building located on the outskirts of town. Typical
maintenance consists of checking belts, oil, grease, and the like. A small inventory of truck
parts, hand tools, pneumatics and computer diagnostics are on hand for truck service and
repair. Typical spare parts on hand are switches, power steering pumps, hydraulic pumps,
tires, hoses, hose reels, water pumps, hydraulic motors, air filters, oil filters, and lights.

Typical residential water storage tanks are 500 to 1,500 gallons in size. Tanks are ordinarily
accessible from the exterior, or outside confined in a utility area and insulated with fiberglass
and/or urethane foam. Buried tanks are equipped with heat traces to thaw frozen
components. Tanks are built on post and beam or piling with 1%2-inch diameter camlock
fittings for water and 3-inch diameter fittings for sewer. Tanks sizes vary and are normally
built to suit the conditions present at individual homes thereby complicating the City’s
hauling efficiency. City employees do not enter facilities to provide water and sewer service
to residents. Water is pumped into the storage tank until it reaches the overflow.

The City has 25 miles of roads and it takes six days to serve all customers. Service operates
on a scheduled system, usually once per week. Approximately ten minutes are spent
servicing one residence or facility. Service efficiency does not vary from winter to summer.
The City reports that the truck-haul system is closely approaching the point of becoming
inadequate to serve community needs. Fifty people are employed by the system with
various levels of training depending on position.

6.4. Wastewater Treatment & Disposal System

6.4.1. Collection Facilities

The City operates a central “backbone” pressurized sewage collection system (force main)
that extends from the Bethel Municipal Airport, through the business district, and discharges
to a facultative lagoon located north of the City. The piped system serves commercial,
institutional, and some residential facilities located near the sewer force main. Remaining
customers are served via a sewage truck-haul system. The Solid Waste and Sewage
Lagoon Facilities Design Study/Master Plan Update (CH2M Hill, 2002) recommended that
the existing sewage lagoon be replaced with a biomechanical sewage treatment plant.

Wastewater in Bethel is collected and delivered to the sewage lagoon by the following
methods:

= Piped sewage is pumped from several pump stations to the Main Lift Station, then
via pipeline to the lagoon.

=  Wastewater is pumped into trucks from individual collection tanks at commercial or
residential customer locations.

= Honeybuckets of waste are left at the lagoon by individuals for disposal by the City
staff.

The City's piped sewer collection system consists of a force main trunk served by
pressurized laterals. Sewer flows collect at the Main lift station and are then pumped into the
sewage lagoon. Aside from the Main Lift Station, the other lift stations in the system are:
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Kilbuck lift station, FAA lift station, Quick Food Center (QFC) No. 2 lift station, and Alaska
State Housing Authority (ASHA or “Bethel Heights”) lift station. Other significant sources of
flow entering the collection system include: Lower Kuskokwim School District (LKSD),
BHWTP backwash, CSWTP backwash, City Center complex, Bethel Hospital, FAA service
extension, and the local laundromat. Wastewater flow characteristics in Bethel's
aboveground piping differ from that of a buried collection system because it contains no
infiltration or inflow (1&l).

Following is a discussion of the different components utilized by the City for sewer collection.

Central “Backbone” Sewer Trunk Line - The central sewer trunk line connects the FAA Lift
Station and QFC #2 to the Main Lift Station and terminates at the City sewage lagoon. The
Kilbuck Lift Station sewer collection main ties into the backbone sewer trunk line south of the
Main Lift Stations. The Pacifica Hotel, hospital housing, Building 800, Adult and Juvenile
Correctional Facilities, the Hospital and town houses, Bethel Utilities Company, and the U.S.
Fish and Wildlife buildings all tie into the backbone sewer trunk line between QFC #2 and
City Subdivision. The trunk line is a pressure pipe that generally runs aboveground, with
belowground road crossings. Along Ridgecrest Drive the trunk line are located under the
boardwalk. The trunk line features arctic pipe construction with Schedule 40 steel carrier
pipes variable in size, ranging from 4 to 10-inch diameters.

ASHA/AVCP Housing (Bethel Heights) Sewer Collection System - The ASHA sewer
collection main connects the ASHA Lift Station to the central “backbone” sewer trunk line on
the north side of the BHWTP. Upstream of the ASHA Lift Station, the sewer collection main
collects gravity sewer flow from the Bethel Heights and Martina Oscar Subdivisions. Two lift
stations are located in the AVCP Housing Complex (Martina Oscar Subdivision) and collect
gravity sewer flow, pumping it to the ASHA Lift Station. The sewer collector line is a pile-
mounted, insulated 8-inch diameter, Schedule 40 steel pipe. The sewer service lines are
pile-mounted insulated 4-inch diameter, Schedule 40 steel pipe.

Kilbuck Sewer Collection Main - The Kilbuck sewer collection main collects pressurized
sewer flow from the AC Store, Bethel Native Corp. offices, Tundra Women's Coalition, and
the Tundra Center. This line originates from the Kilbuck Lift Station which collects sewer
from the National Guard Armory and Kilbuck Elementary. The Kilbuck sewer collection main
ties into the backbone sewer trunk line near the intersection of Ridgecrest Drive and 6™
Avenue. The Kilbuck sewer collection main runs aboveground, with belowground road
crossings. The sewer collection main is an insulated 4 inch diameter, Schedule 40 steel

pipe.

City Subdivision Sewer Collection Mains — The City Subdivision sewer collection main
collects sewer flow from the residential development within City Subdivision and the City
Center complex; which includes City office, new PATC, old PATC, Cultural Center, KCC,
KYUK radio/television studios, Veterans of Foreign Wars post home, Fire Department,
Courthouse and Bethel Trading Company. Each City Center facility that is served by the
piped sewer system has its own package lift station. All buildings have the same system with
the exception of the new PATC. Both types of package lift stations utilize duplex 2 HP
submersible grinder pumps and control systems. The main line for sewer is operated by an
aboveground force main, ranging from 2 inches to 10 inches in diameter. The force main is
constructed of HDPE and is urethane foam-insulated, having a CMP jacket for protection.
Similar to the water main, certain sections of the force main also have a 1%2-inch diameter
HDPE circulating glycol line. Service lines stub off the main lines through a service box.
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Both water and sewer are contained in one arctic pipe. The sewer service is a 1%-inch
diameter HDPE line and is contained in a carrier pipe. The sewage from each lot is emptied
to a grinder pump that pumps out to the force main through the sewer service line. Leveling
sleepers (4x12 pressure-treated timbers) are the primary support for the aboveground water
mains. The timbers are typically secured to the ground with a “Duckbill” anchor. The arctic
pipe is held in place by a steel strap that wraps around the CMP and attaches to timber
leveling sleeper.

FAA Lift Station — The FAA Lift Station is located on the Chief Eddie Hoffman Highway at
the entrance to the FAA housing complex. This lift station collects sewer from the FAA
housing complex. One wet well is comprised of approximately 3,300 gallons and features
duplex 3 HP submersible grinder pumps, control systems and wet well panel mounted
heater. The influent collector line is an insulated 8” gravity line. The discharge truck line is
an insulated 4-inch diameter, Schedule 40 steel pipe. Based on the Sewer CAD modeling
effort the FAA Lift Station discharges approximately 54 GPM at 50 feet TDH at peak flow. At
peak flow the lift station currently has approximately 30 GPM of additional capacity.

QFC #2 Lift Station - The QFC #2 Lift Station is located opposite the Chief Eddie Hoffman
Highway from Quick Food Center #2. This lift station collects sewer from the Bethel Trailer
Court, Bethel Prematernal Home, and Bethel Community Serves pipe systems, as well as
evacuation truck discharge from Blueberry Subdivision, Nunvak Estates, and all airport
facilities. It is connected to the upstream FAA lift station by the FAA force main constructed
in 1996. One wet well is comprised of approximately 5,350 gallons and features duplex 10
HP submersible grinder pumps, control systems and a wet well panel mounted heater. The
influent collector line is an insulated 3-inch diameter, Schedule 40 steel pipe. The discharge
trunk line is an insulated 6-inch diameter, Schedule 40 steel pipe. Based on the Sewer CAD
modeling effort the QFC #2 Lift Station discharges approximately 210 GPM at 62 feet TDH
at peak flow. The lift station is at capacity, to keep the lift station wet well from flooding the
truck-haul operator must visually monitor dlscharge into the lift station wet well to ensure that
flooding does not occur.

Kilbuck Lift Station - The Kilbuck Lift Station is located northeast of the Kilbuck Elementary
School maintenance shop. Sewer from Kilbuck Elementary School and the National Guard
Armory flows into the lift station. The Alaska Commercial Store, Bethel Native Corporation
office building, Tundra Women's Coalition on 6th Avenue, and some residences are
connected to the sewer collection main between the Kilbuck Lift Station and the central
sewer trunk line. One wet well is comprised of approximately 3,350 gallons and features
duplex 3 HP submersible grinder pumps, control systems, and a wet well panel mounted
heater. The influent service line is an insulated 4-inch diameter, Schedule 40 steel pipe. The
discharge collector line is an insulated 4-inch diameter, Schedule 40 steel pipe. Based on
the Sewer CAD modeling effort the Kilbuck Lift Station discharges approximately 103 GPM
at 31 feet TDH at peak flow. At peak flow the lift station currently has approximately 65 GPM
of additional capacity.

ASHA (Bethel Heights) Lift Station - The Bethel Heights Lift Station is located immediately
west of the ANICA general store and collects gravity flow from ASHA/AVCP Housing
Complex (Bethel Heights and Martina Oscar Subdivision). One wet well, approximately
6,000 gallons, duplex 5 HP submersible grinder pumps and control systems, and a wet well
panel mounted heater make up the lift station. The influent and discharge collector lines are
insulated 8-inch diameter, Schedule 40 steel pipe. The lift station is capable of a discharge
of 100 GPM at a total head of 35 feet (CH2M Hill, 1995). The lift station is operating at

Bethel Water & Sewer Facilities 34 CRW Engineering Group, LLC
Master Plan Update April 2005



capacity. Standby power is provided by the Bethel Heights Water Treatment Plant; however,
the standby power must be manually started.

AVCP #1 and #2 Lift Stations - The AVCP #1 and #2 Lift Stations are located within the
Martina Oscar Subdivision and collects gravity sewer flows from the homes in this
subdivision and pumps the sewage flows to the ASHA Lift Station. The AVCP #1 Lift Station
is 100 A, 120/208 V, 3 Phase. The AVCP #2 Lift Station is 100 A, 120/240 V, 1 Phase. The
lift stations are operating satisfactorily; however, they both lack standby power. Standby
power improvements are proposed in 2005.

Main Lift Station - In 2004, a “new” Main Lift Station was constructed south of the BHWTP
and the City Laundromat, replacing the existing Main lift station located next to the water
treatment plant. All piped wastewater in Bethel flows through this lift station, from either the
central sewer trunk line, Bethel Heights Lift Station, laundromat, or LKSD School. The new
lift station includes variable speed pumps with a total capacity of 1,940 GPM. Space has
been provided for a future third pump, which could increase the capacity to 2,130 GPM. ltis
estimated that this lift station has sufficient capacity throughout the 20 year design life of the
facility. The influent trunk line is an insulated 8-inch diameter, Schedule 40 steel pipe. The
discharge trunk line is an insulated 10 inch, HDPE pipe.

6.4.2. Treatment & Disposal

Primary treatment is provided through the City sewage lagoon is located north of the DPW
building, adjacent to the solid waste site.

The existing lagoon consists of two non-aerated cells. The original lagoon configuration
included only one cell of approximately 30 acres. In 1993, a second cell was added to the
west side of the lagoon, along with baffle curtains to address short-circuiting concerns.
Baffle curtains in the lagoon cells increase detention time by preventing short circuiting of
sewer flow. The existing baffles rise and fall with the water level of the lagoon. During
lagoon drawdown, the baffles sag and sometimes stick or freeze in a sagged position. When
the water level rises, it can rise above the level of the baffles and flow over the baffles,
creating short circuiting in the lagoon. Short circuiting reduces the treatment time for
removing BOD and TSS from the pumped effluent.

Wastewater flow into the lagoon is not metered on a continual basis. However, there are
pump run time records for two submersible pumps that operated in the former Main lift
station that can be used to estimate average daily wastewater flows, when nominal pump
performance characteristics are assumed. Because truck-haul records for sewage are not
available, water haul records have been used to roughly estimate the volume of wastewater
hauled daily to the lagoon.

The existing sewage lagoon is designed for 455,000 GPD influent flow. The lagoon is
designed for 9-month retention time, or approximately 124.5 million gallons influent storage.

The lagoon is pumped twice each year. It is initially pumped after seasonal thermal turnover,
in June or July, to reduce the amount of erosion of the lagoon cell walls caused by wave
action and static head. The lagoon is also pumped in the fall-September or October-to
discharge the waste. Each pumping period lasts approximately 20 to 30 days. The annual
volume of sewage pumped from the lagoon is more than 200 million gallons. In 2000, the
amount pumped from the lagoon totaled approximately 250 million gallons. The total annual
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influent volume is 93 million gallons. The excess volume being pumped from the lagoon is
attributed to precipitation and groundwater seepage. Seepage into the lagoon, while
supported by pump records, may not be visually obvious because the seepage rate through
the underlying silty sand surrounding the lagoon is fairly slow. Groundwater seepage into
the lagoon is assumed to be significant. It is believed to be caused by a hydraulic gradient of
the groundwater table surrounding the lagoon, and forcing water into the lagoon.
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7. Community Need for Upgrades

7.1. Health & Safety Concerns

The primary health and safety impacts of the project would include the potential for
improved sanitation conditions, and the reduced chance for a human disease event.

Although the current water supply and level of water treatment produces high quality potable
water, the current means of water distribution may not be the most effective in preventing
water contamination. The current sewer collection system, the storage of sewer at
residences for prolonged periods of time and possible instances of spillage during pumping
by haul operators may also heighten the risk of disease spreading throughout the
community. Though a truck system is regarded more adequate than a honey bucket or
small-haul system from a sanitation standpoint, a piped system is considered the most
sanitary in terms of distributing clean water to residents and minimizing human contact with
sewage.

Truck-haul systems also present inherent safety risks like potential truck accidents and
operating mistakes like spills. Fatalities have been experienced in truck-haul served
communities when trucks have accidentally collided with pedestrians due to icy roads or
operator negligence. Haul trucks are often weigh over 3,000 pounds when operating and
consequently have decreased mobility in extreme arctic conditions. A piped system would
remove this type of safety risk although some injuries have also been experienced when
snowmobiles and vehicles have collided with aboveground arctic pipes.

The purpose of this study is to provide the beneficial sanitation alternatives that address
existing concerns to health and safety that may be attributable to the current condition of
facilities.

The adequacy of the current sewage treatment and disposal system also requires
evaluation of potential expansion to account for future development of residences and
facilities. In this regard a fully piped sewer system would better limit the potential for
exposure to human wastes.

7.2. Environmental Concerns

Environmental concerns related to the existing system would be those associated with truck
exhaust and noise. Currently the City experiences continuous operation of large water and
sewer haul trucks during the day, and consequently related noise and smoke due to these
vehicles causes a disturbance to residents. Similarly, aboveground piped systems have
been a source of criticism by some residents in terms of being unsightly and a hindrance at
times to pedestrians. Neither system poses a significant threat to the environment but both
should be evaluated in regards to potential impacts during construction and operation.
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7.3. System Growth Capacity

Currently the primary method to distribute water and collect sewer is though the truck haul
system. The ultimate goal of the City is to convert this system to a piped water distribution
and sewer collection system. The proposed improvements must include a phased approach
that reduces the current truck haul costs by providing remote truck-fill water stations and
sewer dump station that would be ultimately used to serve the piped water and sewer
system. The following paragraphs discuss the system growth capacity of existing water and
sewer systems. :

7.3.1. Water Treatment Systems

The water treatment capacity of the existing BHWTP is 400 GPM with a water storage
capacity of 428,000 gallons. The plant is currently operating at approximately 56 GPM
average daily flow to serve the existing piped system. There is ample treatment capacity at
the BHWTP to serve additional expansion; however, the water storage tank capacity is
limited to the existing piped system (Bethel Heights piped water system, LKSD High School
and Elementary School, LKSD regional offices, and the City Laundromat).

The water treatment capacity of the existing CSWTP is 400 GPM with a water storage
capacity of 505,000 gallons. The plant is currently operating at approximately 69 GPM
average daily flow to serve the existing piped system and truck-haul operations. There is
ample treatment capacity at the CSWTP to serve additional expansion; however, the water
storage tank capacity is limited to the existing piped system (City Subdivision and City
Center).

Further expansion of the water distribution system from the BHWTP and the CSWTP would
require additional water storage to account for fluctuations in flow and to accommodate fire
flow. Based on the water distribution modeling effort completed for this report the BHWTP
and the CSWTP could support a piped water distribution system to serve development east
of Ridgecrest Drive (Mission Lake area, the “Avenue” area, Harbor areas, and the
development around the new YKHC offices) as well as development around the Hospital.
However; additional water storage tanks, booster pumps, circulation pumps, and water
heating systems would be needed to serve these areas.

7.3.2. Water Distribution Systems

The existing water distribution systems have been designed to support local development
only. Expansion of these systems is limited. The primary constraint to expanding the existing
piped distribution system is the capacity of the existing water storage tanks to support peak
water demands and fire protection needs. There is no property available at the BHWTP to
install another water storage tank; therefore another water storage tank would have to be
installed remotely. The City had indicated an interest to purchase the lot west of the CSWTP
to expand the CSWTP to install a water storage tank to support expansion to the south
(around the Hospital).
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7.3.3. Wastewater Treatment Systems

The existing unlined treatment lagoon meets current NPDES requirements only because of
the high volume of dilution water caused by the seepage of groundwater into the lagoon.
The current lagoon is not large enough to treat current BOD loading. A generally accepted
guideline for sizing a lagoon in subarctic environments, based on BOD loading, is 10 Ib / ac-
day. The current loading on the system is about 12 Ib / ac-day and is expected to reach 17
Ib / ac-day by year 2021. A new biomechanical wastewater treatment facility is proposed.

7.3.4. Wastewater Collection Systems

FAA Lift Station and Force Main — The FAA Lift Station currently discharges approximately
54 GPM at 50 feet TDH at peak flow, which allows for an additional capacity of
approximately 30 GPM. This flow rate is substantially less than the required capacity of 400
GPM to support truck-haul operations. Increasing the capacity of this system is controlled
by the diameter of the force main and not the pumps. Therefore, in order to increase the
capacity of this system the force main must be increased from 4-inch diameter to 6 and 8-
inch diameter pipe. Once this is completed the existing pumps can be replaced with higher
capacity pumps.

QFC #2 Lift Station and Force Main — The QFC #2 Lift Station discharges approximately
210 GPM at 62 feet TDH at peak flow, which includes flows from the FAA lift station/force
main and an existing truck dump station. The City currently discharges sewage from truck-
haul operations up to 400 GPM at average daily flow. When peak wastewater flows are
occurring, the City must gradually meter in truck discharge and wait for the pumps to convey
the volume accumulated in the wet well before continuing with further truck discharge.
Additionally, significant wastewater flows enter the force main system downstream, including
the Hospital and backwash from the CSWTP. The QFC #2 lift station and force main is
currently operating at capacity. Therefore, in order to increase the capacity of this system
the force main must be increased from 6 to 8-inch diameter and 10-inch diameter pipe.
Once this is completed the existing pumps can be replaced with higher capacity pumps.

Kilbuck Lift Station and Force Main — The Kilbuck Lift Station discharges approximately 103
GPM at 31 feet TDH at peak flow. At peak flow the lift station currently has approximately 65
GPM of additional capacity. This flow rate is substantially less than the required capacity of
400 GPM needed to support truck-haul operations. Increasing the capacity of this system is
controlled by the diameter of the force main and not the pumps. Therefore, in order to
increase the capacity of this system the force main must be increased from 4-inch diameter
to minimum 6 and 8-inch diameter pipe. Once this is completed the pumps can be changed
to higher capacity pumps.

The ASHA and AVCP #1 & #2 Lift Stations — The ASHA Lift Station and the AVCP #1 & #2
Lift Stations are currently operating at its design capacity but additional capacity is not
anticipated to be needed. However, the lift stations and associated force mains were
constructed in the 1970’s and 1980’s. At some point this system will need to be
replaced/upgraded. The system will be evaluated in 2005 to determine needed upgrades of
the systems.

Main Lift Station and Force Main — In 2004, a new Main Lift Station was constructed south of
the BHWTP and the City Laundromat. It is estimated that this lift station has sufficient
capacity throughout the 20 year design life of the facility.
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8. Design Criteria & Analysis Update

8.1. Drinking Water System Design Criteria

The design criteria values used in the preparation of this study are listed below. .
Consideration and confirmation as to the applicability of these criteria should be made
during the design of all future improvements.

Design Period: 20 Years beyond design year

Design Population (Year 2024)

City of Bethel (2.5% growth rate): 9,400 people (Year 2024)

Water Consumption:

Piped Water and Gravity Sewer: 65 gallons/capita/day (GCPD)

Haul Water and Sewer: 26 GCPD

Fire Flow: 500 GPM.

Residual Pressure: 20 PSIG (minimum).

Hydrant Spacing: 500 feet (maximum).

Water Storage:

Reserve Volume: 3-day supply of Average Daily Demand
(ADD).

Fire Supply: 2-hour duration at 500 GPM (minimum).

Equalization Volume: Max Daily Demand (MDD) less 8 hours
of well pump output.

Disinfection: 1 Log inactivation.

Water Treatment: Treatment objectives shall be in

accordance with applicable, current
ADEC drinking water regulations, some
of which are summarized below for Year

2004:
Total Iron (Fe): < 0.300 mg/L.
Total Manganese (Mn): < 0.050 mg/L.
Total Arsenic (As): < 0.010 mg/L.
Total Trihalomethanes (TTHM): < 0.080 mg/L (Stage 1 D/DBP Rule).
Five Haloacetic Acids (HAA5): < 0.060 mg/L (Stage 1 D/DBP Rule).
True Color: < 15 color units.
Tastes and Odors not objectionable.
Disinfection Residuals: per ADEC.

Distributed Volume-to-Total Filtered Volume Efficiency: > 95%.
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Chemical Feed:

Comply with State drinking water regulations as amended by community-specific
ADEC stipulations for disinfection residual, fluoride residual and others.

Provide multiple feed points for operational flexibility.

Anti-siphons and flow switches required for fluoride chemical feed pump, with a
standby automatic shut-off control in event of flow switch failure.

Heat water prior to chemical injection as needed and as previously indicated by
pilot testing to sufficiently accelerate chemical reactions and avoid or minimize
other adverse effects like DBP formation, CO. bubble formation and excessive
energy consumption.

Provide 20 to 40 minutes detention time for chemical reactions prior to direct
filtration, unless pilot testing previously indicates that a shorter or longer period is
required for optimum treatment.

Employ only chemicals that are certified by National Sanitation Foundation (NSF)
for safe use in drinking water.

Pressure Filters for Direct Filtration Application:
Provide minimum of two filters.

Provide multi-layer media configuration optimized to remove iron, manganese,
arsenic and organics to comply with applicable State drinking water regulations.

Conduct a pilot study to demonstrate and verify optimum media configuration and
chemical feed dosing regime.

Avoid use of proprietary filtration media products.
Unit filter rate ranging between 1.0 and 2.0 GPM/ft? of media surface.

Provide air scour system to prevent formation of mud balls and media caking and
improve backwash cleaning.

Size filters based on maximum day demand (MDD).

Provide a backwash pump flow rate up to 15 GPM/ft? of media surface to fluidize
and expand media bed by 40 to 50 percent of original volume, taking into
account temperature and viscosity of backwash water.

Pressure Pumps - Design based on peak hourly demand (PHD) with step-up
pressure and hydropneumatic system to efficiently accommodate fluctuations in
water distribution demand.

Water Heating System - Maintain temperature of return water from distribution
system @ 45 to 55° F.

Water Storage Tank:
Bolted or welded steel tank with vertical side shells.
Minimum 5 inches of insulation on exposed tank surfaces.
Tank inlet and outlet shall be located to minimize short-circuiting.

Tank inlet shall provide pinch valve diffusers at pipe end to improve circulation of
stored water.
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Backwash Surge Tank (base working volume on maximum backwash rate x
maximum duration rate x number of filters x 1.25 [for freeboard and non-draining
volumes]):

Maximum filter backwash rate: 15 GPM/FT?

Duration of maximum rate backwash: up to 15 minutes or time needed to pass 3
times the side shell volume of the filter in water through the media.

Welded steel tank with vertical side shells.
Exterior: minimum 5 inches of insulation on exposed tank surfaces.
Interior: insulation not required; however, condensation ring is required.
Circulation Systems:
- Size systems to meet peak hourly demands.
- Locate circulation pumps on return ends of loops.
Plant Process Pipe (for potable water applications):
< 3-inch diameter: Schedule 80 PVC or Schedule 40 stainless steel.

> 3-inch diameter: Schedule 10 stainless steel or coated, epoxy-lined Schedule
40 steel.

Size piping based on velocities not to exceed 6 ft/sec, except in case where
degree of floc shearing would otherwise be detrimental to filtration process,
wherein velocities shall not exceed 2 ft/sec.

Emergency Standby Generator - Required as back up for power outages.

General - Provide floor-mounted, powered, alternating backup for major equipment
components.

Tankage and pipeline interior materials and linings — Complying with NSF 61, as
applicable for tanks and for pipelines, including fittings and instruments.

Water Treatment Process Facilities Design:

Comply with current edition of Recommended Standards for Water Works (i.e.
“Ten States’ Standards”) as minimum guidelines, and with applicable State
drinking water and water quality regulations.

Provide due consideration of recommendations and suggestions made by City
and State O&M personnel, including YKHC and VSW remote maintenance
worker staff.

Water Distribution (for local systems):
Water Demand Peaking Factors:
Maximum Day Demand (MDD): PHD + 1.75

Peak Hour Demand (PHD): 125 + (1.2 x (N-50)), where N is the
number of dwellings served (per
ADEC design criteria for small
~ systems.

Minimum Pressure: 20 PSIG
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Maximum Pressure: 100 PSIG

Minimum Pipe Diameter: 6 inches.
Circulation loops: - Provide minimum 2 ft/sec. flow rate for water distribution loop
circulation.
Mean Annual Temperature: 29.1°F.
Mean Minimum Temperature: 0°F.
99% Design Temperature: -46°F.
Mean Annual Precipitation: 16 inches.
Mean Annual Snowfall: 55 inches.
Design Thawing Index: 3,200 °F —days.
Design Freezing Index: 4,400 °F —days.
Design Wind Speed (3 sec gust): 120 miles per hour.
Seismic Load: Per current edition of International
) Building Code.
Ground Snow Load: 40 PSF.
Active Layer Depth: 2 to 7 feet.
Presence of Permafrost: Generally continuous.

8.2. Wastewater Design Criteria

Future wastewater flows are summarized in this section, which is referenced from the City of
Bethel Solid Waste and Sewage Lagoon Facilities Design Study/Master Plan Update
(2002/CH2M Hill). Refer to this document for a detailed analysis of the wastewater design
criteria and approved recommendations.

Future wastewater flows are based on projected populations for both truck-hauled and piped
wastewater. Capital improvements projects that increase the number of people on piped
sewer are also accounted for in the wastewater projections. Peaking factors multiplied by
the average annual flow are used to determine the volumes of flow that pumps and
treatment equipment sill have to handle in the future. Waste characteristics such as BOD
and TSS are also calculated.
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8.2.1. Piped System Flows

Table 8-1 summarizes the waste loading and flow projection to the Years 2021 for the piped

system.

TABLE 8-1

City of Bethel Piped Collection System Wastewater Loads for Year 2000 and Projected for Year 2021

Piped Wastewater Unit 2000 2021/2024
Flow
Average Annual GPD 168,421 252,499
Summer Peak Week GPD 207,160 252,499
Winter Peak Week GPD 185,265 277,750
Per Capita Flow Average Annual GPCPD 54 54
BOD
Average Annual Ib/d 356 534
Summer Peak Week Ib/d 440 660
Winter Peak Week Ib/d 390 590
Concentration mg/L 254 254
Loading Per Capita ppcd 0.15 0.15
TSS
Average Annual Ib/d 439 657
Summer Peak Week Ib/d 540 810
Winter Peak Week Ib/d 480 725
Concentration mg/L 312 312
Loading Per Capita ppcd 0.19 0.19
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8.2.2. Truck Haul System Flows

Table 8-2 summarizes the waste loading and flow projection to the Years 2021 for the piped
system.

TABLE 8-2
City of Bethel Truck-Hauled System Wastewater Loads for Year 2000 and Projected for Year 2021

Hauled Wastewater Unit 2000 : 2021/2024
Flow
Average Annual GPD 86,082 94,786
Per Capita Flow Average Annual GPCPD 26 26
BOD
Average Annual Ib/d 449 495
Concentration mg/L 626 626
Loading Per Capita ppcd 0.14 0.14
TSS
Average Annual Ib/d 547 602
Concentration mg/L 762 462
Loading Per Capita ppcd 0.17 0.7

8.2.3. Total Influent Wastewater Projections

The year 2000 estimated wastewater loading is 255,000 GPD, or 93 million gallons / year.
The anticipated year 2021 wastewater loading is 350,000 GPD, or 128 million gallons / year.
This estimate takes into account population growth and an increase in flow from capital
improvement projects. It also takes into account the increase in frequency in backwashing
the filters at the water treatment plans, assumes the hospital wastewater flow remain
constant. Table 8-3 summarizes the waste loading and flow projection to the Years 2021 for
the piped system. Additional wastewater design criteria are presented below:

Wastewater Collection:
Gravity Sewer Main:

Manhole Spacing: 300-foot maximum.
Pipe Size: 8-inch diameter minimum.
Minimum Slope: 0.4 %.
Force Main:
Minimum Pipe Diameter: 2-inches.
Flow Velocity: 3 to 6 feet per second.
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TABLE 8-3
City of Bethel Total Wastewater Loads for Year 2000 and Projected for Year 2021

Parameter Unit 2000 2021/2024
Total Bethel Population 5,560% 7,419
Piped Sewage Customers 2,215 3,774
Hauled Sewage Customers 3,345 3,646
Average Wastewater Flow GPD 255,000 350,000
BOD
Loading Ib/d 810 1,100
Concentration ° mg/L 380 355
TSS
Loading Ib/d 990 1,300
Concentration ° mg/L 465 435

#The 2000 U.S. Census data actually reflects 1999 population data for Bethel. The population in 2021
is computed-based on a 1.6 percent annual growth rate.

® The biochemical oxygen demand (BOD) and total suspended solids (TSS) coming into the sewage
lagoon were measured from June 14, 2001, to June 29, 2001.
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9. Previous Master Plan Evaluation of Water
and Wastewater Facility Inprovements

9.1. Introduction

As previously discussed, the City of Bethel Water and Sewer Facilities Master Plan Update
(Dames & Moore / 1996) established the community’s long-term goal to convert the existing
truck-haul water and sewer system to a piped system. This goal remains unchanged;
therefore, this document will not reevaluate truck-haul verse piped water and wastewater
systems.

Additionally, the City’s wastewater treatment and disposal options were previously evaluated
and documented in the City of Bethel Solid Waste and Sewage Lagoon Facilities Master
Plan Update (2002/CH2M Hill). The findings of this document remain unchanged; therefore,
this document will not reevaluate wastewater treatment and disposal options.

This section provides a summary of the finding of the above referenced documents as well
as additional study information related to water and wastewater facility improvements in
Bethel.

9.2. Water Source, Treatment and Storage

The water sources at the BHWTP and CSWTP are water wells (each with a capacity of 400
GPM) that tap into a permafrost-confined aquifer located over 400 feet below ground
surface (BGS). A groundwater source is anticipated for future systems because of the
following advantages relative to using a surface water source:

= Groundwater has relatively constant water properties (i.e., temperature and water
quality), generally allowing for uniformly-applied treatment processes.

* Groundwater treatment regulations are generally simpler than that for surface water
sources, thereby allowing less-sophisticated treatment technologies.

= Water source is protected from surface water influence and contamination by a 400
to 500-foot thick layer of permafrost.

= Groundwater is plentiful in the Bethel area, contained within a large pressurized
aquifer that causes the static water level to rise close to the ground surface, which
greatly mitigates pumping power needed to convey water through the treatment
process to storage.

Groundwater characteristics are relatively uniform throughout the Bethel area. Based on
typical groundwater data, water treatment would need to address the following water quality
issues:

Moderately high iron concentrations (2 to 9 mg/L). Iron is regulated as a secondary
contaminant (i.e. not known to be toxic if consumed) and is readily removed by using
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oxidation and filtration. Iron contributes to the brown color of water, which causes stains in
clothing, hair and plumbing fixtures. Iron also feeds iron bacteria that can grow within
distribution systems when disinfectant levels are lacking.

Moderately high manganese concentrations (0.05 to 3 mg/L). The presence of manganese
is nearly always associated with presence of iron. Manganese is also listed by the State as
a secondary contaminant, and like iron contributes to water color and consequent staining.
Manganese is generally more difficult to remove by oxidation than is iron, but is readily
removed using greensand media in a properly operated filtration process.

Moderately high arsenic concentrations (0.02 to 0.03 mg/L). A recent reduction in regulatory
levels places arsenic levels normally encountered in Bethel’s groundwater above the
allowable maximum. Arsenic levels had previously fallen well below the previous maximum
level. Fortunately, arsenic can be readily removed by adsorption to oxidized iron, which is
removed by filtration.

Disinfection by-product (DBP) formation from moderately high organic concentrations (no
test results for TOC, DOC or UVA254). New regulations require maximum concentration
limits on various DBPs, like trihalomethanes (THMs) and haloacetic acids (HAAs). These
compounds form when various disinfectants, most commonly chlorine, combines with
organic molecules present in the groundwater. THMs and HAAs are suspected carcinogens
when consumed in high concentrations for long periods of time and therefore any
consumer’s chronic exposure to them causes regulatory concern.

Slightly high true color from organic concentrations (10 to 20 color units). Color levels are
regulated as a secondary contaminant because the presence of any discernable color in
potable water might cause some consumers, particularly those who live in remote
communities, to obtain better-looking water from non-potable sources. Hence color, like
odor, is a palatability issue. Dissolved organics contribute color to Bethel’s water in minor
degree, and is ordinarily removed by using coagulation or adsorption processes.

With exception to DBPs, the processes at both BHWTP and CSWTP target and successfully
treat groundwater for the above issues. At the time of writing this master plan, the City
recently completed two pilot testing studies aimed at meeting current regulations related to
DBP levels using the direct filtration (coagulation, flocculation and filtration) processes
currently employed at both treatment plants.  In these studies, summarized in Bethel
Disinfection By-Product (DBP) Bench Test Report (NTL Alaska, Inc./Aug 2004 and March
2005), the City targeted the reduction of organic precursors prior to chlorination by testing
the efficacy of various polymers as coagulant aids. In full scale testing of three of the more
promising polymers, organic material removals improved, resulting in lower DBP levels.
However, usage of only one polymer resulted in DBP levels that complied with current
regulations. In addition, the solids loading on filters were observed to increase, thereby
reducing filtering durations between backwashings. During implementation of the polymer
showing the best removal of organics, filter durations were shortened by turbidity
breakthrough, and not with the differential pressure mechanism ordinarily experienced in the
current treatment process. Using this polymer will somewhat change the manner in which
the plant currently operates by requiring more frequent filter backwashing, based on
increasing filter effluent turbidity levels.

With the processes at both plants currently able to produce water of high quality using
simple, industry-tested technology, the Department of Public Works (DPW) has expressed a
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commitment to using this approach in new water treatment plants (WTPs). As DPW
continues to work with engineers in exploring ways to optimize and enhance the existing
process, either to improve water quality and treatment efficiency or to meet new regulations,
such enhancements would also be incorporated in newer plants as they are constructed.
Standardization among treatment plants would continue to be a priority.

Accordingly, DPW anticipates that new WTP configurations would be progressively
improved versions of that implemented at BHWTP and CSWTP. In this manner, the City
could benefit from operator familiarity among the various WTPs. All operators employed by
the City could readily stand in for each other during personnel absences, thereby .
maintaining a high level of operational reliability. Centralized inventories of consumabiles,
parts and equipment could more efficiently serve all WTPs, as well. In contrast, providing
radically different WTP configurations would require specialized expertise and equipment
that could not benefit well from personnel and material interchangeability. DPW has
expressed a desire in gradually implementing newer, potentially more effective treatment
technologies in a prudent manner that all WTPs would incorporate, rather than operate
WTPs configured to dramatically different technologies. Operating fewer, larger regional
WTPs would facilitate like-kind improvements made to all of the City’s water producing
facilities. In this regard, a new WTP might not employ a process configuration significantly
different from that currently used at BHWTP and CSWTP. However, the City’s continuing
pursuit to successfully treat DBPs at BHWTP and CSWTP will bear out the practicality of
this objective.

In recent pilot testing, it was made apparent that while the current direction filtration process
was able to comply with the Stage 1 Disinfectants/Disinfection By-Products (D/DBP) Rule,
backwashing frequencies would also increase (as expected)—from about once per 20 to 30
hours of filtering (depending on type and dosage of oxidant used) to about once every 10 to
12 hours. In addition, the cost of chemicals would increase because the best performing
polymer is relatively expensive. Nevertheless, for the near future, the pilot testing results
represent a solution to meeting the Stage 1 D/DBP Rule.

As the community population continues to increase, the City may consider implementing
potentially more-efficient and more-effective technologies as they continue to develop.
Conventional filtration might be explored as a way to prolong filter runs by separating most
of the coagulated solids in chemically-treated water prior to filtering. Although backwashing
and chemical costs might not relatively decrease using this method, significant
improvements in plant effluent DBP levels might be achieved. Nanofiltration might also be
reviewed as well, as costs of replacing filter membranes becomes more economical for
smaller remote communities. In any case, a cost-benefit analysis should be performed to
compare the relative life cycle costs of the various technologies available in the future.

When made effective, the upcoming Stage 2 D/DBP Rule will require that DBP testing be
based on Locational Running Annual Average (LRAA), rather than a simple running annual
average (RAA) of an aggregate of monitoring locations within a community currently used in
the Stage 1 Rule. In the LRAA method, annual averages are measured relative to individual
monitoring sites throughout a community’s distribution system previously deemed critical
under an Initial Distribution System Evaluation (IDSE). If conditions in such remote locations
happen to generate higher levels of DBPs than that resulting from Stage 1 monitoring, then
the water treatment process will need to be adjusted such that the monitoring site conditions
comply with the D/DBP Rule. In this manner, the Stage 2 Rule has the potential to
effectively become a more stringent regulation. As of writing this master plan, only
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communities having populations larger than 10,000 people will be required to comply with
the Stage 2 Rule. The U.S. Environmental Protection Agency (EPA) has not yet determined
if or when smaller communities will need to follow suit.

Water storage facilities would be needed throughout the community in order to provide the
following primary functions:

= maintain a sufficient supply of potable water for public consumption when treatment
processes are suspended on a routine or emergency basis;

= maintain a sufficient supply of water for fire fighting and distribution system
maintenance purposes;

= equalize large water demand fluctuations during the course of a day or season;
= provide sufficient disinfection contact time.

Water storage tanks, when elevated, are also used to maintain static pressure within the
distribution system. This function would not necessarily be used at Bethel, as the
distribution system would likely be a circulating type pressurized by pumps.

Large community storage tanks in northern regions are typically constructed of wood, metal,
or concrete and can be located either inside or outside of a WTP building. The use of wood
for storage tanks has only been used in a few locations and represents some of the first
water tanks installed in the north. Wood storage tanks commonly leak and are subject to
bacterial growth on the interior of the tank. Concrete tanks require a cost effective supply of
high quality aggregate and cement mix, as well as firm foundations to support the weight.
Due to their high cost of construction and often the lack of suitable aggregate or poor
foundation conditions, concrete tanks are not very common in rural Alaska. Steel tanks,
either bolted or welded, are generally the preferred alternative. Bolted tanks can be quickly
erected and in small sizes are usually less expensive than welded tanks, but have a greater
potential for leaks. Tanks must be supported on foundations that take into consideration the
added weight of the water and the possible thermal impacts caused by constructing a warm
tank over frozen ground. Tanks constructed outside of buildings are typically insulated to
prevent water freezing and consequent damage to the tank.

No other specific options are discussed for water storage, as it is assumed that adequate
conventional storage will be needed regardless of the water distribution system alternative
selected. Typically, the storage tank should provide a sufficient volume of water to meet the
aforementioned functions relative to the population size of service area. The size of storage
tank might be initially limited by funding, but on a regional scale would ultimately be similar
in scale to that used at CSWTP, a welded-steel type, approximately 60 feet in diameter, 24
feet high, with a 505,000 gallon nominal capacity.

The CSWTP tank is insulated with a 5-inch thickness of extruded polystyrene, and installed
on a gravel foundation pad with thermal tubes to keep the underlying soils frozen. Stored
water is heated by circulating water through a heat exchanger located inside the WTP
building. Once initially heated by the treatment process, the water inside an insulated
storage tank requires relatively little additional energy to maintain a certain temperature due
to its heat capacity.
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9.3.

Water Distribution

Relative to truck haul systems, piped systems offer the following primary advantages:

Water is less prone to becoming contaminated. Sanitation conditions significantly
improve when handling and inter-vessel transfer is minimized.

O&M costs are generally lower. Labor effort and equipment deterioration is
significantly reduced when water conveyance is provided by pumps and pipelines
directly from the WTP to customers.

Primary disadvantages of piped systems are as follows:

Capital costs of piped systems are generally much higher than that for truck haul
systems. Recent experience has shown that it takes several years of funding
accumulation to pay for the design and construction of piped systems.
Consequently, utility development is very slow.

Piped systems are more prone to freezing, being exposed to cold weather for
extended time periods. In arctic and sub-arctic environments, heating is needed to
prevent freezing.

The previous master plan document evaluated truck-haul verses piped water delivery and
sewer collections methods; which concluded that piped systems were generally preferable
for Bethel. Therefore; no evaluations will be made in this study to explore water distribution
and wastewater collection by means other than piped systems. However, it is anticipated
that some portions of the community will remain on the truck-haul system because of
technical constraints and/or because it is the desire of the community.

Piped water distribution networks can either be conventional pressure “on-demand” systems
or circulating systems:

Conventional Pressure Systems: consist of a pipeline filled with water that is at-rest
under static pressure. Water flows only when a pressure differential is created along
the pipeline, such as by opening a valve or operating household water fixtures. In
general, the cumulative consumption of water within a community keeps water
flowing to some degree, although such flow is very low during periods of minor
usage, like late nights and early mornings. Conventional pressure systems are
generally used in warmer climates or where direct burial can prevent static water
from freezing in the pipelines. Due to the presence of permafrost and cold winter air
temperatures, a conventional static pressure system, aboveground or belowground,
would be prone to freezing and is not considered appropriate for use in Bethel.

Circulating Water Systems: are generally considered the most reliable piped
distribution system for preventing freezing in cold region applications. Circulating
systems consist of a looped, insulated water main that operates under continuous
pressure, in which heated water is circulated. Circulation is typically provided by
pumps located at the return end of the loop. The pumps replace the energy lost by
friction when water flows through the pipe loop. Continuous circulation at sufficient
velocity, in conjunction with heat added between the return and supply ends of the
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loop, keeps water from freezing. One disadvantage in using circulating systems is
that the entire system often must be shut down for repairs or maintenance.

Water service lines to facilities are circulated for the same reason as the water main. This
objective can be accomplished with the use of a small circulating pump and “pitorifices,”
scoop-like pipe fittings that protrude into a water main and divert water into and out of the
service loop. Being passive devices, pitorifices will provide variable rates of circulation
depending on flow rates in the main. Insufficient velocity in the main will tend to cause
insufficient velocity in the service loop, which can lead to freezing. Accordingly, circulation
pumps are installed to provide continuous circulation to and from a facility, at velocity rates
that discourage freezing. In extremely cold climates, service lines are often installed with
heat trace as an extra measure of safety. The heat trace is used as a contingency in case
the water line freezes and needs thawing. Similar to facilities served by piped water in City
Subdivision, circulation pumps, pitorifices and heat trace would be likely used at new
facilities.

9.4. Sewer Collection

Similar to water distribution systems, the City intends to use piped systems to collect
wastewater and convey it to the treatment facility. Until the City can fund and construct a
piped collection system that would serve all subdivisions, the truck-haul system would
continue to be employed as a primary means of transporting wastewater, gradually being
phased out as piped construction progresses.

Generally the City could provide one of three types of piped systems for waste water
collection: gravity, pressure or vacuum. Each type of system is briefly described below.

Gravity Systems: Gravity sewer systems are most commonly used and offer the lowest O&M
costs among the aforementioned types. Wastewater water flow is provided by gravity—
consequently, no power is needed for fluid transport. However, use of gravity sewers is
limited by topography. Generally, a sufficient elevation gradient of the ground surface is
needed to avoid excessive sewer burial depths. In addition, a sufficient pipeline gradient is
needed to regularly produce wastewater flows high enough to convey deposited solids. Flat
topographies do not facilitate long sewer runs. Lift stations are commonly used in larger
gravity collection systems, but generate additional O&M costs. Gravity systems can be
placed aboveground, but in variable terrain, require structural supports to maintain pipeline
slopes. Piles are ordinarily used as supports in poor soils to withstand local frost heaving.
Therefore, gravity systems have limited use in Bethel

Pressure Systems: Pressure systems can circumvent grading difficulties imposed by highly
variable or flat topography. Pressure-systems are so-called because wastewater flow is
provided by pumps located in central and individual lift stations, which pressurize the
particular pipe lengths conveying the discharge. Generally, local areas of frost heaving do
not adversely affect pressure system operation. Although capital costs for aboveground
pressure systems are generally lower than that for conventional gravity systems, O&M costs
are generally higher because of the requirement for pumps.

Vacuum Systems: Vacuum systems are similar to pressure systems in that the
transportation of wastewater is accomplished by mechanically creating a pressure
differential along the length of sewer pipelines. Whereas a pressure system produces this
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differential using positive pressure, a vacuum system does the same using negative
pressure. Vacuum systems tend to be more limited by topography variation than do
pressure systems, because the pressure differential is ordinarily much smaller than that for
pressure systems. The vacuum method requires that the entire development served be
configured for vacuum conveyance. In aboveground applications, capital costs for a
vacuum system are typically less than that for a buried gravity system, but more than a
pressure system. O&M costs of early vacuum systems were typically greater than other
piped collection systems. However, recent upgrades and improvements to vacuum
technology have reportedly lowered O&M costs to be more comparable.

Lacking the topography needed for a gravity system, and using aboveground piped
systems, the City currently operates pressure systems at the Bethel Heights and City
subdivisions, and in the central force main that collects all piped wastewater flows for
discharge into the lagoon. Given the variable terrain throughout Bethel and the distance to
transport collected wastewater to treatment facilities, gravity or vacuum piped systems are
not feasible options to serve the community. Further, using a piped system similar to that
already employed, the City would take advantage of incremental costs from being able to
expand from a regionally-sized facility, rather than implementing a new type of system
currently lacking any existing infrastructure and supporting facilities. '

9.5. Evaluation of Aboveground vs. Belowground Piped Water

and Sewer System

In 1997, the City of Bethel and VSW evaluated aboveground verses belowground piped
water and sewer system for City Subdivision. The results of this effort is documented in a
technical memorandum entitled, Bethel Water and Sewer Project—Buried Pipe Alternative
Analysis (CH2M Hill / 1998). The study concluded that a belowground system was
technically feasible, but that an aboveground system was more economical to construct,
operate, maintain and replace at the end of its useful life. In general, the presence of warm
permafrost, heaving conditions and poor structural soil would require special, relatively
expensive belowground construction to help the pipe foundation function sufficiently.
Aboveground systems are typically preferred for arctic environments due to lower capital
costs, ease of construction, and access for maintenance, repair, and additions. They do,
however, have aesthetic issues and greater potential for damage relative to buried systems.
Being exposed to colder temperatures in winter, aboveground systems typically require
more freeze protection than belowground systems.

Depending on soil conditions, aboveground piping systems can be supported in a number of
ways including steel piling, trestle structures and wood sills. Steel piles generally provide
the most reliable support when designed to resist soil movements, and are used when
maintaining pipeline grade is critical. However, elevating pipelines tends to constrict vehicle
and pedestrian movements. Use of wood sills tends to minimize this impact, but is more
subject to soil movements. Consequently, wood sills are used for pipelines that function
more or less independently of varying grades, like pressure systems and force mains.
Trestle supports are surface-founded structures, generally constructed of pressure-treated
wood, and used to elevate pipelines above wet areas, where sill supported pipelines would
otherwise sink. A combination of the three support systems would be used in Bethel.’
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9.6. Wastewater Treatment & Disposal Options

As previously discussed, the City’s wastewater treatment & disposal options were previously
evaluated and are fully documented in the City of Bethel Solid Waste and Sewage Lagoon
Facilities Design Study / Master Plan Update (CH2M Hill/2002). This section provides a
summary of the finding of this effort.

9.6.1. Oxidation Ditch

The oxidation ditch process is an extended aeration activated sludge process that uses an
aeration basin configuration similar to a race track. Benefits include combined wastewater
treatment and sludge stabilization, simple and reliable operation, and less maintenance than
full conventional systems. Disadvantages are less efficient aeration equipment than diffuser
technology and correspondingly higher electrical costs for producing the oxygen necessary
to reduce waste loads. Additionally, the system requires two identical systems to provide
redundancy, which would impact the building size, again making this system less desirable
for the City.

9.6.2. Sequencing Batch Reactor

The sequencing batch reactor (SBR) is a relatively new technology that has been developed
to use a “batch” mode rather than continuous flow treatment. One basin is used for both the
aeration and sedimentation phases; thus mixing, aeration, and settling are intermittent. The
advantages of SBR treatment are the elimination of separate secondary clarifiers, sludge
return (RAS) pumps, and large settling area. They eliminate short circuiting problems and
are relatively simple to operate. The major disadvantage is the size and number of the
reactor tanks, which require a large building envelope.

9.6.3. Lined and Aerated Lagoon

The aerated lagoon alternative is developed here to explore the options for reusing the
existing facultative lagoon. The existing facultative lagoon requires new baffles and a liner to
eliminate the infiltration of groundwater. Once lined, the lagoon has sufficient volume to
provide partial wastewater treatment. Additional treatment for BOD reduction can be
provided with the addition of 20-20 horsepower surface aerators. The second half of existing
Cell 2 can be used as a settling pond to settle out solids. A primary clarifier may be
necessary upstream of the lagoon to reduce influent BOD and solids loading to the lagoon.
Figure 9-1 is a layout of the lined aerated lagoon alternative.

The advantage of an aerated lagoon alternative is that it utilizes the existing lagoon. The
disadvantage is the cost of importing suitable material required to line the lagoon and the
power cost to operate the surface aerators, making this option impractical. Table 9-1
summarizes the costs for this alternative.
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Lined Aerated Lagoon
TABLE 91
Lined and Aerated Lagoon Costs
Annual O&M Present Worth Costs
Summary of Present Worth Costs Project Costs? CostsP (20-Year Period)
Lined and Aerated Lagoon $57,300,000 $686,000 $67,000,000

aAn order-of-magnitude project cost estimate is +50 percent/ -30 percent. These costs include engineering and

administration cost estimates in 2002 dollars.
bOperation & Maintenance (O&M) costs averages dredging every 5 years.
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9.6.4. Conventional Treatment (Activated Sludge)

Conventional treatment consists of primary treatment, secondary treatment, and solids
handling. Primary treatment alone for this application is inadequate in treating BOD to meet
permit requirements. Figure 9-2 illustrates a conventional treatment schematic.

Secondary
Clarifiers
Primary Aeration Basins
Bar Screen Clarifier
Influent
P P >|
RAS
Disinfection
Dewatered Solids to , Solids
Landfill
Belt Filter —>
Press Effluent
FIGURE 9-2

Conventional Treatment (Activated Sludge) System Schematic

Primary treatment significantly reduces solids from the waste stream. Secondary treatment
optimizes the function of the bacterial population already present in the wastewater, further
reducing the amount of BOD and solids present in the liquid waste stream. Solids handling
thickens the solids that have been separated from the liquid waste stream in the primary and
secondary treatment systems. The blended solids are dewatered to a suitable dryness for
landfill disposal.

An equalization tank, not shown in Figure 9-2, is included in the process flow stream to
dampen hydraulic peaks in the plant, and thus reduces the size of the treatment equipment.
The tank would be located outside and insulated. The solids handling equipment includes a
sludge blend tank, a belt filter press, pumps, and chemical equipment to enhance
dewatering. Equipment, aeration basins, and clarifiers are located indoors to reduce
maintenance during the winter. Large outdoor aeration basins and clarifiers would not be
appropriate for Bethel because the cold temperatures would make maintaining heat in the
aeration basins and clarifiers cost prohibitive.

The advantages of a conventional activated sludge treatment system is the automated
processes, which minimize operator time. Also, the equipment can be located inside a
structure, thus reducing operator and maintenance costs because of extreme weather.

The disadvantages of a conventional treatment system is the operator training required.
Also, the aeration basins and clarifier are larger than more efficient treatment systems such
as the membrane bioreactor, contributing to higher building and heating costs.
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Table 9-2 summarizes the costs for conventional activated sludge treatment.

TABLE 9-2
Conventional Treatment System Costs

Annual O&M Present Worth Costs
Summary of Present Worth Costs Project Costs? Costs (20-Year Period)
Conventional Treatment System $13,800,000 $502,000 $1 9,300,000

aAn order-of-magnitude project cost estimate is +50 percent/ -30 percent. These costs include engineering and
administration cost estimates in 2002 dollars.

9.6.5. Membrane Bioreactor Treatment (Activated Sludge/MBR Treatment)

Membrane bioreactor systems (MBRs) are suspended growth activated sludge treatment
systems that rely upon membrane equipment for liquids/solids separation (no secondary
clarifiers) prior to effluent discharge. MBRs are still considered an emerging wastewater
treatment technology in the United States. They are known for their ease of operation and
good effluent quality. MBR’s have been operated successfully around the globe at small
treatment plants similar to Bethel’s.

Figure 9-3 is a schematic diagram of the MBR system. Flow equalization, not shown, would
be included to dampen the impact of diurnal peak flows and reduce the number of
membranes that would otherwise be required.

One advantage of MBR systems is the extremely long solids retention times (SRTs), in the
order of 30 to 70 days. A long SRT creates a stable system that is less likely to experience
operational upsets and significantly reduces solids (sludge) compared to that of
conventional treatment systems.

Membrane Bioreactor

Bar Screen
Influent > Effluent
P — >
E: >
Belt Filter
Press
Dewatered
Solids to
Landfill
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FIGURE 9-3
Membrane Bioreactor Treatment System Schematic
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Another advantage of MBR systems is the high mixed liquor suspended solids (MLSS)
concentrations. High MLSS allows for a smaller bioreactor volume compared to conventional
treatment, reducing building cost and future heating costs. Also, MBR systems eliminate the
need for secondary clarifiers, thus eliminating most of the conventional treatment process
complexity.

One disadvantage of the MBR is the use of low efficiency course-bubble aeration, required
to control membrane fouling. In addition, filter units must be replace every 7 to 8 years and
operator training is necessary. Also, there are no installed MBR systems in Alaska to
establish system performance under Alaskan conditions.

Table 9-3 summarizes the costs for this alternative.

TABLE 9-3
Membrane Bioreactor Treatment System Costs

Annual O&M Present Worth Costs
Summary of Present Worth Costs Project Costs? CostsP (20-Year Period)

Membrane Bioreactor System $9,100,000 $435,000 $16,400,000

2An order-of-magnitude project cost estimate is +50 percent/ -30 percent. These costs include engineering and
administration cost estimates in 2002 dollars.

bNote that the Filter Elements must be replaced every 7 to 8 years at a cost of $480,000 each period.

9.6.6. Disinfection Alternatives

The existing permit for the City’s sewage lagoon requires monitoring of fecal coliforms.
Currently, there is no disinfection facility at the lagoon.

The Alaska Department of Environmental Conservation (ADEC) may require disinfection in
the future. Several alternative disinfection systems are discussed below.

UV Disinfection

Ultraviolet (UV) disinfection is a physical process in which the water is passed through a
zone of UV light. The germicidal light penetrates the outer structure of the cell, alters the
DNA molecule, and causes the cell to die.

The major advantage is the elimination of hazardous chemicals. Also, there are no
potentially toxic by-products or residuals, and medium-pressure arc tubes are unaffected by
fluid temperature. Also, UV can be used effectively with and MBR conventional treatment
system.

The disadvantage is that more frequent analysis of treated water may be required to prove
the performance of the system.
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Chlorine Disinfection

Chlorine can be purchased as a liquid, gas, or can be generated on-site using brine and
electricity. The Typical range of chlorine demand for moderately fresh sewage is 10 to 12
mg/L.

Chlorine Gas

Six 1-ton chlorine gas cylinders would be required for the City. Because of the substantial
regulatory requirements, chlorine gas was not considered as a disinfection option.

Delivered Sodium Hypochlorite

Sodium hypochlorite can be barged in 55-gallon drums. However, long-term storage of
sodium hypochlorite is not recommended because it deteriorates in 2 to 3 months. For this
reason, sodium hypochlorite was not considered as a disinfection option.

Calcium Hypochlorite

Calcium hypochlorite is used currently at both water treatment plants as a disinfectant. It
comes in granular and tablet form. The tablet form of calcium hypochlorite was considered
as a disinfection alternative with a tablet chlorine-feed system.

The advantages of calcium hypochlorite is that the chemical can be flown in via air cargo
from a supplier in Anchorage. Also, the system is easy to operate and operators are familiar
with it.

The disadvantage is that the chemical comes in plastic pails, which require disposal.

Onsite Chlorine Generation

The onsite chlorine generation process results in the production of dilute sodium
hypochlorite (NaOCI). The only imported product for the process is salt. Food-grade solar
salt is mixed with water to create a saturated brine solution (30 percent).

The advantages are that only salt, water and electricity are required to produce sodium
hypochlorite. Also, the disinfection system provides the effectiveness of chlorine without the
danger of storing or handling hazardous materials. In addition, sodium hypochlorite
generated on-site is less than 1 percent chlorine solution and thus does not degrade like
commercial sodium hypochlorite. The total operating cost is less than conventional
chlorination methods. And on-site generation of sodium hypochlorite allows the operator to
produce only what is needed and when it is needed.

The disadvantage is that solution strength of on-site generated NaOCl is only 0.8 percent,
as compared to the 12 to 15 percent of conventional purchased hypochlorite, which can
result in the need for increased storage tank size.
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Project costs for these disinfection alternatives are summarized in Table 9-4.

TABLE 9-4
Disinfection Alternative Costs

Annual O&M Present Worth Costs

Summary of Present Worth Costs Project Costs? Costs (20-Year Period)
UV Disinfection $610,000 $22,000 $920,000
Calcium Hypochlorite $60,000 $73,000 ‘ $1,100,000
On-site Sodium Hypochlorite Generation $310,000 $41,000 $890,000

aAn order-of-magnitude project cost estimate is +50 percent/-30 percent. These costs include engineering and
administration cost estimates in 2002 dollars.
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10. Evaluation of Water and Wastewater Facility
Improvements

10.1. Introduction

As discussed in Section 9, the previous water master plan documents established the
following water and sewer improvement goals for the City of Bethel:

* Provide water treatment facilities similar to water source, treatment and storage
facilities at the existing Bethel Heights Water Treatment Plant (BHWTP).

= Replace the existing water truck-haul delivery system with a piped water distribution
system.

= Replace the existing wastewater truck-haul collection system with a piped
wastewater collection system.

= Replace the existing facultative wastewater treatment lagoon with a biomechanical
wastewater treatment plant.

These goals remain unchanged; therefore, this document will not reevaluate these water
and sewer alternatives. The purpose of this section is to evaluate short-term improvements
that will reduce the operations and maintenance cost of the existing truck-haul water
distribution and truck-haul wastewater collection systems while still meeting the long-term
goal of serving the community with piped water and sewer.

10.2. Water Source, Treatment and Storage Options

The City of Bethel Water and Sewer Facilities Master Plan Update (Dames & Moore / 1996)
established a development plan that included the construction of a new water treatment
plant with a piped water distribution system for each service area. Twelve service areas
were defined for the City (refer to Figure J-1), but two service areas were shown with no
development. Hence, ten water treatment plants were proposed. Phase 1 of the
development plan included upgrading the existing BHWTP and construction of a new water
treatment plant to be located within City Subdivision (called “City Subdivision Water
Treatment Plant” or CSWTP). A piped water distribution system was also proposed for City
Subdivision (identified as Service Area 1A on Figure J-1). During design of these
improvements, the City realized that the water treatment process was more complex than
originally anticipated, thereby significantly increasing projected capital and operations costs.
The production capacities of the BHWTP and the CSWTP were established at 400 GPM, to
allow for future expansion of their served areas. As the realization of increased costs
became more concrete among City officials and engineers, it was decided that these plants
would provide treated water source to additional service areas, thereby reducing the overall
number of water treatment plants needed to serve the City. The water modeling analysis
prepared for this document (refer to Appendix K) indicates that only three large water
treatment plants are required to meet the capacity needs of the City. A third future water
treatment plant is proposed to be located near the Bethel Airport to serve west Bethel.
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The estimated capital costs, O&M costs and equivalent annual life cycle cost for each option
is included in this evaluation. The design life of the improvements for all options is 20 years
and the design life factor, using an interest rate of 4%, is 0.0736. All costs are in 2005
dollars.

Two options were considered. Estimated capital cost and operations & maintenance costs
are included under Appendix I. The primary components of each option are described
below.

Option 1 — Construct a small water treatment plant at each of the 10 Service Areas
referenced in the original master plan update:

Primary Components: Construct a well as water source, water treatment plant and water
storage tank sized for the capacity needs of a piped water distribution system for each
service area. The layout as proposed in the original master plan is depicted on Figures J-1,
K-1, and K-2. The water treatment capacity as well as the required size of the water storage
tanks for each service area is shown on Drawing 5. Each water treatment piant would be
similar to the BHWTP and the CSWTP. The WTP building structure would feature “pre-
engineered” construction, which is comprised of regularly spaced steel moment frame bents
enclosed by pre-insulated metal panels. A concrete slab-on-grade foundation is assumed,
founded on insulated soil kept frozen by thermal siphons. The water storage tank would be
welded steel with pre-insulated outer panels. The water storage tank would be supported by
frozen soil using thermal siphons as well.

Estimated Capital Cost: $42,876,000
Estimated Annual O&M Costs: $5,336,000
Equivalent Annual Life Cycle Cost = ($42,876,000 x 0.0736) + $5,336,000 = $8,492,000
Advantages:
= Slightly lower estimated capital cost.

= Would reduce truck-haul costs by reducing travel distance between service area and
existing truck fill point. Could serve truck-haul operation to other services areas.

Disadvantages:
= Significantly higher estimate O&M cost.
= Significantly higher equivalent annual life cycle cost.

= [ncreases complexity of water system including the number of needed certified water
treatment plant operators.

Option 2 — Construct three large region water treatment plants with water mains and
booster pump stations to serve each of the 12 service areas:

Primary Components: Construct three large water treatment facilities including a water
source well and water treatment plant sized for the capacity needs of several service areas.
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Each service area would include a booster pump station and water storage tanks sized for
the specific needs of the services area as shown on Drawing 5. Each water treatment plant
would be similar in configuration as described under Option 1.

Estimated Capital Cost: $44,167,000
Estimated Annual O&M Costs: $3,001,000

Equivalent Annual Life Cycle Cost = ($44,167,000 x 0.0736) + $3,001,000 = $6,252,000

Advantages:

= Significantly lower estimate O&M cost.
= Significantly lower equivalent annual life cycle cost.

= Would reduce truck-haul costs by reducing travel distance between service area and
existing truck fill point. Would serve truck-haul operation to other services areas.

Disadvantages:
= Slightly higher estimate capital cost.

= Would require above grade pipes be constructed between the water treatment plants
and the booster pump stations located at each service area.

10.3. Water Distribution Options

As previously discussed the City of Bethel Water and Sewer Facilities Master Plan Update
(Dames & Moore / 1996) established the community’s goal to convert the existing truck-haul
water distribution system with a piped system. This goal remains unchanged; therefore, this
document did not reevaluate truck-haul verses piped delivery systems. The recommended
strategy presented in the 1996 master plan included construction of a water treatment
facility within a service area (subdivision) immediately followed by construction of a piped
water distribution and sewer collection system within this service area. The Phase 1
Improvements identified in the 1996 master plan included approximately $29 million worth of
infrastructure:

= Upgrade the Bethel Heights Water Treatment Facility. This project was completed in
1999.

= A new water treatment facility as City Subdivision (the City Subdivision Water
Treatment Facility). This project was completed in 2000.

= A new piped water distribution and sewer collection system within City Subdivision.
These improvements were completed in three project phases (A, B, & C). Phase A
was completed in 2003, Phase B was completed in 2004. Phase C is anticipated to
be completed in 2005.
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The following improvements were added to the Phase 1 improvements due to deficiencies
discovered during design:

= Decommission the City Center Water Treatment Plant, and replace the piped water
and sewer system within City Center. This system would be connected to the piped
water and sewer system at City Subdivision. These improvements were included in
the Phase A project discussed above, which was completed in 2003.

= Upgrade the backbone sewer force main that crosses Ridgecrest Drive between 6"
and 7"Avenue. These improvements are included in the Phase C project discussed
above. Phase C is anticipated to be completed in 2005.

The Phase 1 Improvements began in 1997 and will be completed in 2005. The project
completion schedule was constrained by funding limitations (generally $3.3 million per year).
Project funds were accumulated (“stacked”) until there were enough funds to complete a
specific project.

Through completion of the Phase 1 Improvements the City recognized that the water and
sewer development strategy recommended in the 1996 master plan was having a
detrimental impact on the cost of operating the existing water and sewer truck-haul systems.
The cost of operating a truck-haul water distribution and sewer collection system is directly
proportional to the length of the haul. However, the City’s truck-haul rate structure is not
based on the length of the haul; rather it is based on the number of haul trips and gallons
served. It is assumed that the costs related to the haul distances are balanced out between
short haul distance and long haul distance consumers. However, the water and sewer
development strategy recommended in the 1996 master plan systematically would eliminate
the short distance truck-haul consumers leaving the more expensive long truck-haul
distance consumers.

The water and sewer development strategy recommended in this water and sewer master
plan, recommends that backbone water and sewer facilities be extended to each service
area (subdivision) prior to construction of the piped water and sewer services. The short-
term goal of this strategy would serve to shorten water and sewer truck-haul distances.
Ultimately, these improvements would serve the City’s long-term goal of providing piped
water and sewer services to the entire community.

An evaluation was completed that estimated operations and maintenance as well as capital
recovery costs for four of water and sewer system improvement scenarios: 1) Existing truck
haul water and sewer systems; 2) Future truck haul water and sewer system for long-haul
operations [based on the 1996 master plan strategy]; 3) Future truck haul water and sewer
systems after “backbone” improvements are constructed; and 4) Future piped water and
sewer systems (all improvements are constructed). A summary of the results of this
evaluation are summarized in Table 10-1 (refer to Appendix N for a detailed evaluation).
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TABLE 10-1
Estimated monthly O&M and capital recovery costs per service for four scenarios of water and sewer
system development at Bethel (interest rate of 3% per annum, and 30 year recovery period)

Monthly O&M Monthly Total Monthly
Alternatives Truck-Haul Scenario Costs Capital Costs Rate

Existing Water and Sewer Truck-Haul $285 $55 $340
Future Water and Sewer Truck-Haul [Based on _ $377 $66 $443
1996 Master Plan Update Strategy]

Future Water and Sewer Truck-Haul [Based on $229 $79 $308
2005 Master Plan Update Strategy]

Future Piped Water and Sewer System $188 $26 $214

This evaluation shows that there is a significant impact to the cost to provide water and
sewer truck haul service based on the water and sewer improvement strategy
recommended in the 1996 master plan (the estimated rates would have to be increased
from $340/mo. to $443/mo.) Consumer water and sewer rates would not be reduced to
$214/ mo. until they were connected to the piped water and sewer improvements.

This evaluation shows that there is a progressive reduction of estimated water and sewer
rates based on the recommended strategy in this master plan. The estimated water and
sewer truck haul rates would be reduced from $340/mo. to $308/mo. once the backbone
improvements are extended to a service area. Ultimately, the rates would be reduced to
$214/mo. once the customers hare connected to the piped water and sewer systems.

Preliminary design/hydraulic modeling (refer to Appendix K), estimated capital costs (refer
to Appendix M), and estimate O&M costs (refer to Appendix N) were prepared for the
water distribution strategy recommended in this master plan.

10.4. Wastewater Collection Options

As previously discussed the City of Bethel Water and Sewer Facilities Master Plan Update
(Dames & Moore / 1996) established the community’s goal to convert the existing truck-haul
wastewater collection system with a piped system. This goal remains unchanged; therefore,
this document did not reevaluate truck-haul verses piped delivery systems. Refer to the
previous section for the evaluation of impacts various water and sewer development
strategies have on water and sewer truck-haul rates.

Preliminary design/hydraulic modeling (refer to Appendix L), estimated capital costs (refer
to Appendix M), and estimate O&M costs (refer to Appendix N) were prepared for the
sewer collection strategy recommended in this master plan.
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10.5. Wastewater Treatment and Disposal Options

As previously discussed, the City’s wastewater treatment & disposal options were previously
evaluated and are fully documented in the City of Bethel Solid Waste and Sewage Lagoon
Facilities Design Study / Master Plan Update (CH2M Hill/2002). This document recommends
that the City of Bethel replace the facultative wastewater lagoon with the biomechanical
wastewater treatment plant (refer to Section 12.5 of this report).

This section evaluates the option of providing a biomechanical wastewater treatment plant
within each service area (Option 1) verses providing one large biomechanical wastewater
treatment plant with lift stations and force mains (Option 2) to collect wastewater flows from
each service area. The evaluation was based on the Service Area 5A (Kasayuli Subdivision)
because of the extensive information available on this service area. Additionally, it is
considered a “worst case” scenario because it will have the longest force main. Generally,
the equivalent annual life cycle cost for Option 1 will remain relatively the same for each
service area; however, the equivalent annual life cycle cost for Option 2 will be lower for
other service areas (since the force main lengths will be shorter).

The estimated capital costs, O&M costs and equivalent annual life cycle cost for each option
is included in this evaluation. The design life of the improvements for all options is 20 years
and the design life factor, using an interest rate of 4%, is 0.0736. All costs are in 2004
dollars.

Two options were considered. Estimated capital cost and operations & maintenance costs

are included under Appendix J. The primary components of each option are described
below.

Option 1 — Construct a small wastewater treatment plant at each of the 10 Service
Areas referenced in the original master plan update:

Primary Components: Construct a wastewater treatment plant, disinfection facilities,
discharge point for the capacity needs of a piped wastewater distribution system for each
service area. Each wastewater treatment plant would be similar to the wastewater treatment
plant described under Section 9.6, but on a much smaller scale.

Estimated Capital Cost: $3,770,000

Estimated Annual O&M Costs: $77,000

Equivalent Annual Life Cycle Cost = ($3,770,000 x 0.0736) + $77,000 = $354,000
Advantages:

=  Would eliminate the aboveground force main pipes.

=  Would reduce truck-haul costs by reducing travel distance between service area and
existing truck fill point. Could serve truck-haul operation to other services areas.

Disadvantages:

= Higher estimated capital costs
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= Significantly higher estimate O&M cost.
= Significantly higher equivalent annual life cycle cost.

* Increases complexity of wastewater system including the number of needed certified
water treatment plant operators.

* Multiple discharge points would have to be addressed with the community and
regulator agencies (not included in this evaluation).

Option 2 — Construct one large region wastewater treatment plant with lift stations
and force mains to serve each of the 12 service areas:

Primary Components: Construct one large wastewater treatment facility including a
wastewater treatment plant, disinfection facility, discharge point sized for the capacity needs
of all the service areas. Each service area would include a lift station and associated force
main sized for the specific needs of the services area as shown on Drawing 6. The
wastewater treatment plant would be the same as described under Section 12.5.
Estimated Capital Cost: $3,123,000
Estimated Annual O&M Costs: $12,000
Equivalent Annual Life Cycle Cost = ($3,123,000 x 0.0736) + 12,000 = $242,000
Advantages:

= Lower estimated capital costs

= Significantly lower estimate O&M cost.

= Significantly lower equivalent annual life cycle cost.

= Would reduce truck-haul costs by reducing travel distance between service area and
existing truck fill point. Would serve truck-haul operation to other services areas.

Disadvantages:

* Would require aboveground force main pipes be constructed between the lift stations
and the wastewater treatment plants.
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11. Pubic Involvement Process

11.1. Methods to Gain Community Input & Direction

Public meetings, a house survey, and workshops with the Bethel Public Works Committee
and the Bethel Finance Committee were the primary methods used to communicate with the
community to gain input from local residents on expectations regarding water and sewer
facilities. In the process of preparing this study, CRW conducted several site visits to the
community. Minutes and trip reports from the site visits are included in Appendix B.

A house survey was mailed to all users on the water and sewer system of the City. The
survey was used to gain further insight into the present water and sewer system as well as
obtain feedback from residents on the prospect of new facilities. The survey results may be
found in Appendix B. ‘

Regular input was also received from various members of the City staff, the Bethel Public
Works Committee, and the Bethel Finance Committee during the completion of the study.
The City of Bethel, Department of Public Works was very helpful in providing information
particular to the existing system and also assisted in relaying feedback from present users
of the system. The Consultant worked closely with the Bethel Public Works Committee and
the Bethel Finance Committee in identifying and evaluating alternatives; as well as
developing the project priorities for the proposed improvements. Both committees presented
a resolution to the City of Bethel Council recommending the project priorities for the first $30
million worth of projects (6 projects).

11.2. Identification of Community Goals & Objectives

11.2.1. Site Visits & Community Meetings

A site visit and community meeting was held on August 24, 2004 in Bethel to present the
findings of the 35% document. Eight residents attended the meeting, three of them provided
comments. Generally, individuals would like to see piped water and sewer in the community;
however, they would prefer it to be below grade.

A presentation was made to the City of Bethel Public Works Committee on October 19,
2004 to present the findings of the 35% document. Additionally, follow-up meetings (via site
visits or teleconference) were held with the Bethel Public Works Committee on November
16, 2004, December 21, 2004, March 1, 2005, and March 15, 2005 to discuss project
recommendations and prioritizations. Project meeting were also held with the Bethel
Finance Committee on January 27, 2005 and March 24, 2005 to discuss project
recommendations and prioritizations. Trip reports and meeting summaries are included in
Appendix B.

A site visit and two public meetings were held on March 29 and April 5, 2005 in Bethel to
present the findings of the 65% document and present the proposed strategy for water and
sewer development in Bethel as well as the recommended project priorities that were to be
presented in the 95% complete document. Additionally, Village Safe Water made a
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presentation on management options available to the City of Bethel. A complete copy of the
PowerPoint presentation is included in Appendix B.

A presentation of the 95% complete submittal of the Bethel Water and Sewer Facilities
Master Plan Update was made to the Bethel City Council on April 12, 2005. The City of
Bethel Council approved the document, by resolution, on April 26, 2005. A copy of the
resolution is included in Appendix A.

11.2.2. Community Survey & Results

Residents currently on the City’s water and sewer system were sent a survey questionnaire
with the purpose of acquiring feedback on the current system as well as comments on
proposed improvements. The survey was sent out along with the newsletters announcing
the public meetings and project progress.

There were 324 responses received from the community survey. The following list
- summarizes pertinent information received from the surveys:

* Respondents have been living in Bethel anywhere from 2 to 62 years, 80 percent
have lived in Bethel over 20 years. Eighty-four percent of respondents are planning
to live in Bethel for the next 5 years.

= All respondents live in houses, 84 percent own their own homes.
= Al homes have plumbing and fixtures to varying degrees.

» Nine percent of respondents have piped water and sewer, rating the service between
“fair” and “very good”. Respondents report to pay between $101 and $150 per month
for the service.

» Other respondents who receive service from the truck-haul system rate service
between “Fair’ and “Very Good” with one or two rating the system as “Poor”. All
respondents receive service on a scheduled basis. There is a large variation in tank
size, consumption, fees, and frequency of service among these respondents.

A more complete tabulated summary of data and comments received is included in
Appendix B.

11.2.3. Formal Public Comments

One formal letter was received providing comments to the 95% complete submittal of the
Bethel Water and Sewer Facilities Master Plan Update. The letter was provided by the
Orutsararmiut Native Council (ONC) and dated April 28, 2005. The comments were included
in the final document. A copy of the letter is included in Appendix B.

Bethel Water & Sewer Facilities 69 CRW Engineering Group, LLC
Master Plan Update April 2005



12. Recommended Water & Wastewater Facility
Upgrades

12.1. Introduction

A recommended strategy to upgrade the City of Bethel’'s water and wastewater facilities was
developed to meet both the short-term goal (reduce the operation and maintenance costs of
the truck-haul water distribution and wastewater collection system), and long-term goal
(provided a piped water delivery and wastewater collection system). The strategy, which is
graphically depicted on Drawing 5 and Drawing 6, includes the following improvements in
order of precedence:

1. Upgrade the existing backbone wastewater lift stations and associated force mains
to meet current and future wastewater collection demands. The Main Lift Station and
a short segment of the downstream force main as well as the force main through City
Subdivision were upgraded in 2003/2004.

2. Upgrade the existing Bethel Heights (ASHA/AVCP Housing) piped water distribution
system and sewer collection system

3. Construct a new biomechanical wastewater treatment facility and decommission the
existing wastewater lagoons.

4. Construct a new water treatment facility to serve the Bethel Airport infrastructure and
development to the west.

5. Extend the backbone wastewater force mains to the subdivisions or service areas.
Include a lift station to accommodate wastewater truck-haul discharge.

6. Construct booster pump stations with water storage tanks at the subdivisions or
service areas. A backbone water main will be included from one of the three water
treatment facilities. Include a water fill station to accommodate water truck-haul
operations.

7. Construct piped water distribution system (which will be served from the above
referenced booster pump stations) and piped wastewater collection system (which
will discharge to the above reference lift station) at each subdivision or service area.

The improvements described under items 1, and 3 through 6 are considered “backbone”
water and wastewater facilities. They provided water treatment and piped water distribution,
as well as piped sewer collection and wastewater treatment for each subdivision or service
area. These improvements will initially support the existing water and wastewater truck-haul
systems. The operations and maintenance cost of the truck-haul systems will be significantly
reduced because of the shorter travel times these improvements afford. The “backbone”
improvements are considered essential to the City’s water and sewer infrastructure. The
backbone sewer improvements are depicted on Figure 12-1 and the backbone water
improvements are depicted on Figure 12-2. Both figures are located on the following page.
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FIGURE 12-1
Proposed Backbone Sewer Improvements

FIGURE 12-2
Proposed Backbone Water Improvements
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The improvements described under item 2 include upgrading an existing piped water
distribution and sewer collection system. Piped water improvements include correcting pipe
corrosion that is causing pipe degradation and poor water quality; upgrade the distribution
pumps, the high-demand pump, and the distribution system controls; and replace pitot-
orifice service connections that are experiencing significant corrosion. Piped sewer
improvements includes providing automatic stand-by power to all three lift stations; place
sewer pipes in culverts at all road crossings; divert gravity sewer main along Ridgecrest
Drive away from the force main and to the ASHA Lift Station; and correct excessive pile
movement that adversely impact the grade of the gravity mains. These improvements are
considered essential to maintaining the City’s existing infrastructure.

The improvements described under item 7 include piped water distribution and piped
wastewater collection to each residential or commercial service. These improvements are
not considered essential, but are recommended. These improvements are depicted on
Drawing 5 and Drawing 6.

The recommended upgrades are more particularly describéd in the following paragraphs.

12.2. Recommended Water Source, Treatment & Storage Option

Based on the water modeling effort completed with this report, one additional water
treatment facility will be needed to serve development west of the airport (Larson
Subdivision, Kasayuli Subdivision, Bethel Airport development, and the proposed Raven
and Hoffman subdivision developments). For the purpose of this report, this water treatment
facility is called the “West Bethel Water Treatment Plant” (WBWTP). The existing water
treatment facilities, BHWTP and CSWTP, have adequate capacity to serve the remaining
needs of the community.

The WBWTP will be located on City owned property located near the Bethel Airport as
depicted on Drawing 5. The WBWTP will have a capacity of 99 GPM and will initially include
an 80,000 gallon water storage tank and truck fill facilities. This initial configuration will
significantly reduce water truck-haul operations in west Bethel. Ultimately pressure pumps
and circulation pumps can be added to the facility to distribute water via a piped water
distribution system to Larson Subdivision, Kasayuli Subdivision, Bethel Airport development,
and the proposed Raven and Hoffman subdivision developments.

A booster pump station will be constructed at each subdivision or service area. Initially each

booster pump station will include a water service pipe (from one of the three water treatment
facilities), a water storage tank, and a truck-haul water fill station. Later, when a piped water
distribution and wastewater collection system is funded, the booster pump station will house
the pressure pumps, circulation pumps, high demand pumps, heat trace, controls and other

ancillary improvements.

12.3. Recommended Water Distribution Option

The current truck-haul water distribution systems will remain in place until all “backbone”
water and sewer improvements have been constructed. Once the “backbone” improvements
have been completed the piped water distribution system can be constructed within each
subdivision or service area to replace truck-haul service.

Bethel Water & Sewer Facilities 72 CRW Engineering Group, LLC
Master Plan Update April 2005



12.4. Recommended Wastewater Collection Option

The current truck-haul sewer collection systems will remain in place until all “backbone”
water and sewer improvements have been constructed. Once the “backbone” improvements
have been completed the piped sewer collection system can be constructed within each
subdivision or service area to replace truck-haul service.

12.5. Recommended Wastewater Treatment & Disposal Option

The following are recommended changes to the City’s future wastewater treatment and
disposal system:

= A pilot plant study was conducted in 2004 to consider the treatability and feasibility of
using a membrane bioreactor and/or primary treatment system to treat the
wastewater (CH2M HILL, 2004). The study looked at the ease or difficulty of
operation, the impacts of the cold (5 degrees C) wastewater on the treatment
capacity, and the solids dewatering capability of the sludge produced. The results of
the study indicate that the MBR system can reliably function as the core biological
treatment process for the Bethel wastewater treatment plant (WWTP). By itself, the
process can meet anticipated ADEC-permitting requirements. The combination of a
MBR system and UV disinfection will provide adequate removal and inactivation of
microorganisms and viruses.

= ltis now time to initiate grant funding requests for a new WWTP to replace the
existing lagoon system.

= Locate the new WWTP near the existing lagoon to utilize the existing discharge
location, reduce the amount of effluent piping modifications, and facilitate landfill
solids disposal.

Figure 12-3 shows the location of the new wastewater treatment facility. Table 12-1 lists the
capital, operation-and maintenance, and 20-year present worth costs of the wastewater
treatment and conveyance alternatives. The order-of-magnitude level capital costs in Table
12-1 include construction, engineering, and city administration costs in 2002 dollars.

Bethel Water & Sewer Facilities 73 CRW Engineering Group, LLC
Master Plan Update April 2005



'NPDES
gﬁ-‘wem

o

&

NEW TREATMENT
FACILITY INSIDE
MANUFACTURED
BUILDING

FIGURE 12-3
Recommended New Wastewater Treatment Plant Facilities

TABLE 12-1
City of Bethel Wastewater Treatment and Conveyance Alternatives

Annual O&M Present Worth

Capital Costs Costs for 20-Year
Alternatives Costs? (see notes) Period
Wastewater Treatment Alternatives
MBR Treatment (Pretreatment, MBR, Solids $9,100,000 $435,000¢ $16,400,000
Handling, and Building®)
Wastewater Disinfection Alternatives
UV Disinfection $610,000 $22,000 $920,000

Notes:

a An order-of-magnitude project cost estimate is +50 percent/-30 percent. These are “Project Costs,” which
include construction, engineering, and City administration cost estimates in 2002 dollars.

bThe building costs that are included provide for a pre-manufactured building on a slab on grade that will also
provide space for the solid waste equipment and office.

¢Kenai WWTP is a similar size and pays power and gas of $200,000 /year at $0.09/kwh versus $.14/kwh in
Bethel (or $308,000 at Bethel costs)
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12.6. Transportation |mpacts

With planning and incorporation of proactive measures to address issues raised in
maintaining access for traditional trails, the recommended improvements are not anticipated
to negatively impact existing transportation facilities. In fact, construction of the “backbone”
water and wastewater improvements will improve vehicle traffic concerns, since truck-haul
travel distances will be significantly reduced.

Additionally, rather than being created or viewed as an obstruction, with adequate planning,
utility easements for aboveground piped water and sewer lines could serve the dual benefit
and purpose of accommodating long-term protection for winter access corridors to the City
Center. Pedestrian boardwalks also have high potential to be “piggy-backed” in the same
way, not only for the basic aspects of foot traffic; but also as bike or jogging trails for health,
recreational, and other practical purposes. Another beneficial factor would be the reduction
of safety concerns directly associated with pedestrian, and bike traffic along the road
shoulders (exemplified in the current boardwalk between the community college and
hospital constructed in 1985 on top of the waste heat line; and the boardwalk along
Ridgecrest Drive between 6™ Avenue an ASHA Subdivision).

12.7. Management & Operations Impacts

The City of Bethel will need to hire a certified water treatment plant operator and a
wastewater treatment plant operator respectively once the West Bethel Water Treatment
Plant and the Wastewater Treatment Facility are constructed. Otherwise, in the short-term, it
is anticipated that the proposed improvements will have little impact on current management
and operations. In the long-term, once the piped systems replace the truck-haul system,
positions will need to be retrained and/or lost.
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13. Preliminary Cost Estimates for Upgrades

13.1. Capital Cost Estimates & Construction Phases

A summary of the project prioritization and estimated capital costs for the recommended
water and sewer improvement phases are presented in Table 13-1 (located at the end of
this section). Detailed cost estimates for each project phase are included in Appendix M.
Capital costs for each project phase were generated based on actual costs from the recently
completed City Subdivision Water and Sewer Improvements (SFY2002 to 2004). Each
estimate includes a 15% construction contingency as well as 28% for program
management, administration (City of Bethel and VSW), design engineering, and
construction management. All costs are in 2005 dollars.

13.2. Capital Cost per House Served

The estimated capital cost per house served to construct the “backbone” improvements is
$41,645.

The estimated capital cost per house served to construct all improvements is $109,646.

13.3. Operating Cash Flow

Estimated operating cash flow requirements were prepared for three points in time during
development of the recommended water and wastewater improvement program. Detailed
operations and maintenance cost estimates are included in Appendix N and are
summarized in the following paragraphs. All costs are in 2005 dollars and include a)
operations and maintenance costs (labor, electric, fuel, materials, supplies, etc.); b) repair
and replacement costs (replacement of major equipment such as trucks, pumps, air
handling units, boilers, etc.); and c) annual reserve account (5% of O&M for unanticipated
costs). These costs do not include capital recovery of the initial VSW grant funded
improvements that are anticipated to last beyond the 30 year evaluation period (pipe lines,
water treatment facilities, wastewater treatment facilities, booster pump stations, water
storage tanks, lift stations, etc.).

1. Existing truck-haul and limited piped water delivery and wastewater collection
system. The total annual estimated operating cash flow needed to operate the

existing truck-haul and limited piped water and sewer system in Bethel is
$6,438,000. This equates to an estimated monthly cost per service of $340.

2. Truck-haul and existing piped water delivery and wastewater collection after the

“backbone” water and sewer improvements have been constructed. The total annual
estimated operating cash flow needed to operate the truck-haul and existing piped

water and sewer system in Bethel after the “backbone” water and sewer
improvements are constructed is $8,010,000. This equates to an estimated monthly
cost per service of $308 (note there is an increase in population and the number of
services from scenario 1).
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3. Piped water delivery and wastewater collection after all improvements have been
constructed (assumes entire community is on the piped system). The total annual
estimated operating cash flow needed to operate the piped water delivery and
wastewater collection system after all improvements are constructed is $3,926,000.
This equates to an estimated monthly cost per service of $151. However, it should
be noted that each service will incur additional electrical charges to operate the water
and glycol circulation pumps, which are estimated to be $63. Therefore, the total cost
to each service for comparison purposes is $151 + $63 = $214 per month.

This evaluation shows there is a reduction in the overall cost of providing water and sewer
services to the community as development of the recommended options proceeds.

13.4. Project Priority Schedule and Funding for First $30 Million
Worth of Improvements

13.4.1. Anticipated Funding

The City of Bethel is currently completing the Phase 1 Improvements that were
recommended under the City of Bethel Water and Sewer Facilities Master Plan Update
(D&M/ 1996). The final Phase 1 Improvement project is anticipated to be completed during
the Summer/Fall 2005 using the VSW SFY 2005 Capital Improvement Grant. It is
anticipated that there will be approximately $1 million remaining from these funds that were
originally anticipated to be used to start the design of the Phase 2 Improvements that were
recommended in the 1996 master plan. However, the City of Bethel has requested that
VSW reprogram these funds to start the design of the improvements recommended in this
document. In May 2005 VSW approved this request.

Prior to the VSW SFY 2006 Capital Improvement Grant request funding was typically limited
to approximately $3.0 million per year. However, beginning with the VSW SFY 2006 Capital
Improvement Grant allowable funding requests were increased to $10 million per year. This
increase was justified because Bethel is considered a “regional hub community”. It is
anticipated that the VSW SFY 2006 Capital Improvement Grant for the City of Bethel will be
approved in the amount of $9.075 million by July 2005. It is anticipate that these funds will
be available September 2005.

In the past, the City of Bethel's grant application request through the Alaska Native Tribal
Health Consortium’s Sanitation Deficiency System (SDS) have been unsuccessful because
the proposed improvements based on the 1996 master plan did not score well. However, it
is anticipated that upgrading the backbone water and sewer systems proposed in this
master plan document will score well. The City of Bethel, with the assistance of the Yukon-
Kuskokwim Health Corporation applied for $2.0 million (maximum allowable) grant request
under the SDS program for upgrades to the QFC #2 Lift Station. Approval of this grant
request is pending. If approved the funds should become available by January 2006.

For the purpose of this document grant funding was estimated at $10 million per year using
a blend of VSW and SDS grants.
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13.4.2. $30 Million Project Priority, Fund Requirement, and Schedule

Village Safe Water placed the following constraints on the City of Bethel for the capital
improvement grants:

= The VSW SFY 2006 Capital Improvement Grant ($9.075 million) will be appropriate
July 2005 and must be substantially spent by July 2006 before receiving any VSW
SFY 2007 Capital Improvement Grant.

= Subsequent grant offers must be spent similarly before receiving future funds.

= The City will not be allowed to “stack up” money for future work as previously
allowed.

These constraints place a significant burden on the City of Bethel complete the work as
efficiently and quickly as possible. Therefore, VSW requested that the City of Bethel prepare
a detailed project schedule showing funding needs for the first $30 million worth of projects
(SFY 2006 / 2007 / 2008). Refer to Appendix M for the schedule. Noting the need to
complete the work as quickly as possible, the City has requested that VSW approve
reprogramming of the $1.0 million remaining in the VSW SFY 2005 Capital Improvement
Grant to start the design of the proposed improvements recommended in this report by July
1, 2005. The first $30 million of proposed improvements are depicted in Figure 13-1.

FIGURE 13-1
Priority Map of First $30 million Worth of Recommended Improvements.
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13.5. Bethel Water and Sewer Business Plan

A business plan was prepared for this document and is included under Appendix O. The
business plan was based on the assumption that the piped water delivery and wastewater
collection systems after all improvements have been constructed (assumes entire
community is on the piped system).
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Table 13-1
Project Priorities and Capital Cost Estiamtes

ITEM PRESENT | CUMULATIVE | VSW-SFY [ NO. CUMULATIVE
PRIORITY | CODE| NO. DESCRIPTION cosT cosT FUNDING | YEARS FUNDING
(a) (b) (b) (c)

QFC No. Il Lift Station and Forcemain Upgr  $4,153,984

$4,1563,984 2006 1 $10,000,000

Bethel Heights Piped Water and Sewer Up:  $2,248,000  $7,604,608 $10,000,000

Sall West Water Treatment Plnt

5 Garage / Shop Facility $4,416,000 $35,472,608

3 Kasayuli Subd. Water Station  $5,275,648 $44,435616 2009/10 ‘ $50,000,000

2010/11 6 $60,000,000

11 w 4  Tundra Ridge Subd. Water Station

$4,114,608 $53,181,872

13 S 8 Larson Subdivision Lift Station and Forcem  $3,388,544 $61,761,424 2011/12 7 $70,000,000

15 S 9 Harbor Area Lift Station and Forcemain $3,303,168 $69,111,120 2012 7 $70,000,000

8 Mission Lake Water Station '$4,298,240 $77,108,766

10 Enlarge West Water Treatment Plant $2,208,000 $84,196,446 ~ $90,000,000

$5,371,938 $99,533,853

23 P 4 Mission Lake Area East $5,002,734 $111,339,321 2016/17 12  $120,000,000

S 5

$125,491,500 2017/18

6 Harbor Area East
Nunivak Subdivision East $136,773,728
$149,046,384

$159,885,853

$176,610,446

Notes:
(a) S = Backbone Sewer Improvements; W = Backbone Water Improvements; P = Piped Water & Sewer Improvements
(b) Capital costs in 2005 dollars (present worth) +/- 15%
(c) Funding based on fixed rate of $10,000,000 per year
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14. Funding Options

14.1. Funding Status

The State of Alaska, through the Village Safe Water program, has appropriated $9,075,000
(SFY 2006) to fund water and sewer improvement for the City of Bethel. These funds will be
used to fund the project priority as depicted on Table 13-1 (project priority 1, 2, 3 and a
portion of 4).

14.2. Funding

Various grants and loans are available to cover costs associated with planning, design, and
construction of water and sanitation projects from state, federal, and tribal agencies. Support
is also available for technical training and technical assistance. The following is an
alphabetical listing of grants and loans, their description, and contacts for more information.
The provided web sites are very informative and may answer many questions regarding the
various programs.

14.2.1. Grants

Alaska Science and Technology Foundation Grants

The Alaska Science and Technology Foundation manages this grant for the study and
planning of innovative projects, including sewer and water treatment projects. Research
must demonstrate that the project is technologically feasible and will result in direct and
significant benefits to the state of Alaska.

Contact:

Alaska Science and Technology Foundation
4500 Diplomacy Drive, Suite 515
Anchorage, AK 99508-5918

Phone: (907) 272-4333 Fax: (907) 274-6228
E-mail: info@astf.org

Alaska Solid Waste Management Demonstration Grants

The Rural Alaska Sanitation Coalition (RASC) provides grants in an amount ranging from
$2,000 to $10,000 to Alaska Native Tribes for community-approved solid waste projects. To
be eligible, the Tribe must show a need and document community support and commitment
to the project. Projects range from necessary activities to close an existing site to developing
a new solid waste management plan. Innovative projects that may be modeled by other
communities are encouraged.

Bethel Water & Sewer Facilities 81 CRW Engineering Group, LLC
Master Plan Update April 2005



Contact:

Elizabeth LeBlanc, RASC/Solid Waste Management Program Manager
Rural Alaska Sanitation Coalition

Alaska Native Health Board

4201 Tudor Centre Drive, Suite 105

Anchorage, AK 99508

Phone: (907) 562-6006 Fax: (907) 563-2001

E-mail: eleblanc@anhb.org
http://www.anhb.org/sub/rasc/solidwaste.htmli

Alaska-Specific Social and Economic Development Strategies (SEDS) Projects

The Administration for Native Americans Department of Health and Human Services
provides grants to Native Tribes and rural communities with the goal to improve tribal
governance capabilities and improve social and economic development. Grants may be
used to plan for the development or improvement of water systems and sewer systems.
They may also be used for the development of management, protection, and assessment
plans of land and natural resources, including environmental impact studies. Funding is
available up to $100,000 for individual projects and $150,000 for regional nonprofit and tribal
consortia projects.

Contact:

Christopher Beach, Program Specialist
Department of Health and Human Services
Administration for Children and Families
Administration for Native Americans

370 L’Enfant Promenade SW

Mail Stop HHH 348-F

Washington, DC 20447

Phone: (202) 690-5793 Fax: (202) 690-7441
E-mail: cbeach@acf.dhhs.gov
http://www.acf.dhhs.gov/programs/ana/seds99.txt
http://www.acf.dhhs.gov/programs/ana/index.html

Clean Water Act Indian-Set Aside (CWA-ISA) Grant Program

The U.S. Environmental Protection Agency (EPA) makes this grant program available to
Tribes and Alaska Native communities where 50 percent of the population is Native. Funds
are used to plan, design, and construct community-approved wastewater facilities, including
sewage lagoons, ocean outfalls, community washeterias, and sewer system rehabilitation.
The EPA uses the IHS SDS for scoring applications and prioritizing the funding of projects.

Contact:

Geoff Keeler

EPA Region 10

1200 Sixth Ave. M/S OW-136

Seattle, WA 98101

Phone: (206) 553-1089 Fax: (206) 553-0165
E-mail: keeler.geoff @epa.gov
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http://www.epa.gov/owm/indian.htm
http://www.epa.gov/owm/finan.htm

http://www.ihs.gov
http://www.ihs.gov/FacilitiesServices/AreaOffices/Alaska/AK.asp

Community Block Grant Program (CDBG)

This grant program is managed by the HUD and DCED to provide financial assistance in
areas that address health and safety needs. The grant offers financial resources to
communities for public facility planning, design, and construction. Specific project activities
may include water and sewer facilities construction, landfill construction, acquisition of
property, relocation and demolition, and rehabilitation of structures. Municipal governments
(except Anchorage) are eligible for this program. In addition, 51 percent of the persons who
benefit from a funded project must be of low-to-moderate income. The CDBG applications
are distributed to eligible municipalities in September or October. Applications must be
submitted around December or January (details in application) and awards are made the
following spring.

Contact:

Jo Cooper, Block Grant Administrator
Department of Community and Regional Affairs
209 Forty Mile Avenue

Fairbanks, AK 99701-3301

Phone: (907) 452-4468 Fax: (907) 451-7251
E-mail: jo_cooper@dced.state.ak.us
http://wwwcomregaf.state.ak.mradcdbg.htmi
http://www.hud.gov/progdesc/cdbg-st.html

Community Development Block Grant Program for Indian Tribes and Alaska Native
Villages ‘

The HUD Office of Native American Programs (ONAP) offers grants (maximum $500,000
per applicant) to Tribes or Alaska Native villages for planning and construction of community
facilities, including sanitation infrastructure. The Indian Tribe or Alaska Native village
applicant must show that 51 percent of the persons who benefit from a funded project must
be of low-to-moderate income to be eligible for this program. In the HUD application, the
applicant must describe the community need and how the proposed project will address that
need. Timing for the program varies with the year.

Contact:

Marlin Knight, Administrator

Anchorage Office of Native American Programs
University Plaza Building

946 East 36th Ave. Suite 401

Anchorage, AK 99508-4399

Phone: (907) 271-4603 Fax: (907) 271-3667
E-mail:donna_hartley @ hud.gov
http://www.hud.gov

http://www.codetalk.fed.us
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Denali Commission

The Denali Commission is an innovative federal-state partnership established by Congress
in 1998. The Denali Commission operates in conjunction with the office of the Alaska
Lieutenant Governor to provide critical utilities, infrastructure, and economic support
throughout Alaska in remote areas. The Denali Commission has been accepting proposals
from villages for the construction of washeteria, clinics, and other facilities.

Contact:

Al Ewing, Chief of Staff

Denali Commission

510 L Street, Suite 410

Anchorage, AK 99501

Phone: toll free (888) 480-4321 or (907) 271-1414 Fax: (907) 271-1415
E-mail: ewing@denali.gov

http://www.denali.gov

Drinking Water Infrastructure Grant Tribal Set-Aside Program

The EPA provides funds under this grant program to federally recognized Tribes for projects
that address serious public health risks. The goal of the program is to promote public health
and compliance with the Safe Drinking Water Act. For non-federally recognized tribes, the
IHS may accept projects on the Tribe’s behalf. The EPA uses the IHS SDS for scoring
applications and prioritizing the funding of projects.

Contact:

Dennis J. Wagner, P.E.

US EPA, Alaska Operations Office

222 W. 7th Ave. #19, Room 537

Anchorage, AK 99513

Phone: (907) 271-3651 Fax: (907) 271-3424
E-mail: wagner.dennisx@epamail.epa.gov
http://www.epa.gov/OGWDW/tribes.html
http://www.epa.gov/safewater/tribal/tribsrf.ntm

Environmental Justice Small Grants Programs

The EPA provides funding to Native Tribes and nonprofit community organizations to
address environmental justice issues. Grants may be used to develop, expand, or
implement safe drinking water or solid waste public health programs. Funding is available in
the range of $15,000 to $20,000.

Contact:

Office of Civil Rights and Environmental Justice
Grant Project Manager

US EPA Region 10

1200 Sixth Ave. M/S CEJ-163

Seattle, WA 98101

Phone: (206) 553-8580 Fax: (206) 553-8338
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E-mail: platta.victoria@epa.gov
http://www.epa.gov/oeca/oej/grants.html

Indian Environmental General Assistance Program

The EPA American Indian Environmental Office provides funding and training under this
program for Tribes and Tribal nonprofit groups to plan and develop environmental protection
programs. Such programs may include, but are not limited to, the planning of sewer
collection and treatment facilities.

Contact:

Jean Gamache, Alaska Native Coordinator
US EPA Alaska Operations Office

222 W. 7th Ave. #19

Anchorage, AK 99513

Phone: (907) 271-6558 Fax: (907) 271-3424
E-mail: gamache.jean @ epamail.epa.gov
http://www.epa.gov/Indian

Indian Health Service Facilities Construction Program

The Department of Health and Human Services IHS manages this grant program to provide
financial assistance to Tribes or Alaska Native villages for improving their environment. The
fund may be used for construction, engineering services, and construction management
services for drinking water, sewer, and solid waste projects. The funding is limited to
projects occurring in remote locations with a minimum of five new or “like new” homes
(having an approximate 20-year life span) with electricity and thermostatic controlled heat.

Contact:

Bill Griffith, P.E., Director

Division of Sanitation Facilities

3925 Tudor Centre Dr.

Anchorage, AK 99508

Phone: (907) 729-3538 Fax: (907) 271-4734

E-mail: bgriffith@anthc.org

http://www.ihs.gov
http://www.ihs.gov/FacilitiesServices/AreaOffices/Alaska/AK.asp

Municipal Matching Grants: Water, Sewerage, and Solid Waste Grant Program

ADEC provides partial grants and engineering assistance to incorporated municipalities for
planning, design, and construction projects in the area of water, sewer, and solid waste.
ADEC mails a survey to eligible communities, which they must fill out to illustrate needed
facility improvements. The Office of Management and Budget (OMB) reviews the surveys
and the Governor chooses suitable projects and requests funding from the State
Legislature.
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Contact:

Dan Garner, Program Manager

Department of Environmental Conservation

Division of Facility Construction and Operation

Municipal Grants and Loans Unit

410 Willoughby Avenue

Juneau, AK 99801

Phone: (907) 465-5144 Fax: (907) 465-5177

E-mail: dan_garner @envircon.state.ak.us
http://www.state.ak.us/dec/dfco/dec_dfco.htm#Operations
http://www.state.ak.us/local/akpages/ENV.CONSERV/dfco/mgr_form.htm

Public Works and Development Facilities Program

The U.S. Department of Economic Development Administration (EDA) funds this grant
program to assist communities experiencing economic distress and whose economic growth
is lagging behind the rest of the country. The program provides financial assistance to
communities for water and wastewater treatment systems, access roads to industrial parks
or sites, port improvements, and tourism projects with the goal of creating permanent jobs in
the private sector. Grants from $200,000 to $2,000,000 are awarded to Tribal governments,
cities, municipalities, boroughs, and public or private nonprofit organizations.

Contact:

Bernhard E. Richert, Jr.

Economic Development Representative

550 W. 7th Avenue Suite 1700

Anchorage, AK 99501

Phone: (907)271-2272 Fax:(907)271-2273/2274
E-mail: brichert@doc.gov
http://www.doc.gov/eda

http://www.eda.gov

USDA Water and Waste Disposal Grants

The USDA Rural Development manages this grant program to rural communities with a
population of 10,000 or less, with priority given to populations less than 5,500,
municipalities, boroughs, Alaska native villages, and nonprofit corporations. The aim of the
program is to bring the cost of water and waste disposal down to an affordable level for rural
community users by providing assistance to construct, repair, modify, expand, or otherwise
improve water supply, water distribution, waste collection, waste treatment, storm drainage,
and solid waste disposal systems. Funding is also available for legal and engineering fees
associated with the development of such systems.

Contact:

John LaVarnway

800 W. Evergreen, Suite 201

Palmer, AK 99645

Phone: (907) 761-7705 Fax: (907) 761-7783
E-mail: jlavarnw @rdmail.rural.usda.gov
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http://www.usda.gov/rus/water/programs.htm#PROGRAMS
Village Safe Water Program

The ADEC Division of Facility Construction and Operation, EPA, and U.S. Department of
Agriculture (USDA) Rural Development Program work together to provide grants to rural
communities: first class cities with a population equal to or less than 600, second class
cities, and unincorporated communities of 25 to 600 people living within a 2-mile radius
(including Indian Reorganization Act governments). The grant program provides financial
and technical assistance to upgrade community-approved water, sewer, and solid waste
facilities to improve public health and compliance with environmental laws. The application
questionnaire is due by October 1 of each year to ADEC.

Contact:

Bill Griffith, Manager VSW

Department of Environmental Conservation
Division of Facility Construction and Operation
Village Safe Water

410 Willoughby Avenue, suite 303

Juneau, AK 99801

Phone: (907) 269-7516 Fax: (907) 269-7509
E-mail: mike_burns @envircon.state.ak.us
http://www.state.ak.us/dec/home.htm#Operations
http://www.state.ak.us/dec/dfco/dec_dfco.htm#Operations
http://www.state.ak.us/dec/dfco/fco_vsw.htm

Water Quality Cooperative Agreements

The EPA manages this program, which funds innovative projects that address requirements
for combined sewer outflows, sludge, and pretreatment. Project grants are awarded in
amounts ranging from $25,000 to $500,000 and matching funding is encouraged. Eligible
applicants include Tribes, nonprofit institutions, state water pollution control agencies, and
local public agencies.

Contact:

Bill Gissel, State Revolving Fund Coordinator

P.O. Box 20370

Juneau, AK 99802-0370

Phone: (907) 586-7620 Fax: (907) 586-7015

E-mail: gissel.bill@epa.gov ’
http://www.epa.gov/OWOW/watershed/wacademy/fundppc.htmli
http://www.epa.gov/OWM/finan.htm

14.2.2. Loans

Alaska Clean Water Fund

The EPA and ADEC manage this low-interest loan program offered to municipalities. The
loans are available for planning, design, and construction of wastewater treatment facilities,
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construction and rehabilitation of sewer collection systems, studying nonpoint source
pollution, managing estuaries, protecting groundwater, and implementing control measures
for combined sewers. Eligible communities can receive a questionnaire in February, which is
due by mid-March.

Contact:

Terriann Lowell

Alaska Department of Environmental Conservation
Division of Facilities Construction and Operation
410 Willoughby Ave. Suite 303

Juneau, AK 99801-1795

Phone: (907) 465-5146 Fax: (907) 465-5177
E-mail: Tlowell@evircon.state.ak.us
http://www.state.ak.us/dec/dfco/dec_dfco.htm

Alaska Drinking Water Fund

The EPA and ADEC manage this low-interest loan program to help finance the planning and
design of drinking water projects and upgrades. Eligible applicants include municipalities
(incorporated political subdivisions) and publicly owned community water systems. Eligible
applicants can receive a questionnaire in February, which is due by mid-March.

Contact:

Terriann Lowell

Alaska Department of Environmental Conservation
Division of Facilities Construction and Operation
410 Willoughby Ave. Suite 303

Juneau, AK 99801-1795

Phone: (907) 465-5146 Fax: (907) 465-5177
E-mail: Tlowell@evircon.state.ak.us
http://www.state.ak.us/dec/dfco/dec_dfco.htm

Alaska Municipal Bond Bank Authority (AMBBA)

The State of Alaska Department of Revenue provides loans to Alaskan municipalities for
financing any capital projects.

Contact:

Deven Mitchell, Executive Director

Alaska Municipal Bond Bank Authority

P.O. Box 110405

Juneau, AK 99811-0405

Phone: (907) 465-2388 Fax: (907) 465-2902

E-mail: ambba@revenue.state.ak.us
http://www.revenue.state.ak.us/treasury/ambba/ambba.htm
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Municipal Loan Program

The ADEC provides low-interest loans and engineering assistance to public and qualifying
privately owned utility systems for drinking water and wastewater projects. The loan may be
used to assist in securing or matching federal grant funds. Program patrticipants receive an
assigned engineer to assist with the project planning, budgeting, design, construction, and
regulatory issues.

Contact:

Dan Garner, Program Manager

Department of Environmental Conservation

Division of Facility Construction and Operation

Municipal Grants and Loans Unit

410 Willoughby Avenue

Juneau, AK 99801

Phone: (907) 465-5144 Fax: (907) 465-5177

E-mail: dan_garner@envircon.state.ak.us
http://www.state.ak.us/dec/dfco/dec_dfco.htm#Operations
http://www.state.ak.us/local/akpages/ENV.CONSERV/dfco/mgr_form.htm

USDA Water and Waste Disposal Loans

The USDA Rural Development provides this loan program to rural communities that are
unable to obtain loans at reasonable rates and terms from conventional lenders. The rural
communities must have a population of 10,000 or less, with priority given to populations less
than 5,500, municipalities, boroughs, Alaska Native villages, and nonprofit corporations. The
loan offers assistance to construct, repair, modify, expand, or otherwise improve water
supply, water distribution, waste collection, waste treatment, storm drainage, and solid
waste disposal systems. Funding is also available for legal and engineering fees associated
with the development of such systems.

Contact:

John LaVarnway

800 W. Evergreen, Suite 201

Palmer, AK 99645

Phone: (907) 761-7705 Fax: (907) 761-7783

E-mail: jlavarnw @ rdmail.rural.usda.gov
http://www.usda.gov/rus/water/programs.htm#PROGRAMS

14.2.3. Training and Technical Assistance

The following is a list of programs that provide funding for training and technical assistance
to communities.

Alaska Training/Technical Assistance Center (ATTAC)

The EPA manages this training and technical assistance program with the aim to enhance
the technical abilities of operators of small public water and wastewater systems. Training
and technical assistance is free to the community. For those applying for continuing
education units, a nominal processing fee is assessed based on the number of credits.
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Contact:

Lee Michalsky, Program Director

Environmental Technology Program

University of Alaska Southeast/Sitka

1332 Seward Ave.

Sitka, AK 99835

Phone: toll free (888) 750-3823 or (907) 747-7755 Fax: (907) 747-7753
E-mail: lee.michalsky @ uas.alaska.edu

http://www.water-alaska.org

Denali Commission

The Denali Commission is an innovative federal-state partnership established by Congress
in 1998. The Denali Commission operates in conjunction with the office of the Alaska
Lieutenant Governor to provide critical utilities, infrastructure, and economic support
throughout Alaska in remote areas. It is charged to lower the cost of living and raise the
standard of living in Alaska by delivering federal services in the most cost-effective manner
possible.

Contact:

Al Ewing, Chief of Staff

Denali Commission

510 L Street, Suite 410

Anchorage, AK 99501

Phone: toll free (888) 480-4321 or (907) 271-1414 Fax: (907) 271-1415
E-mail: ewing@denali.gov

http://www.denali.gov

Operator Training and Certification Program

The ADEC offers onsite technical assistance and training, correspondence courses, and
classroom technical training to certify and advance community water and wastewater
operators. The ADEC provides resources, including a library of training videos, textbooks,
and reference materials. Through this program, the ADEC is also able to collect the
concerns of operators and direct them to the Governor's Water/Wastewater Works Advisory
Board.

Contact:

Ken Smith, Certification Officer

Department of Environmental Conservation

410 Willoughby Ave., Suite 303

Juneau, AK 99801-1795

Phone: (907) 465-5140 Fax: (907) 465-5177

E-mail: ksmith @envircon.state.ak.us
http://www.state.ak.us/dec/dfco/dec_dfco.htm#Operations
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Remote Maintenance Worker (RMW)

The ADEC Division of Facility and Construction and Operation-Operations Assistance Unit
and the EPA offer this program to aid operators of sanitation systems in remote parts of rural
Alaska. Assistance includes reviewing plans for new or upgraded facilities, developing cold
weather preparedness plans, implementing preventive maintenance plans, and providing
onsite help with emergency repairs.

Contact:

Kerry Lindley, Program Manager
Department of Environmental Conservation
Division of Facility Construction and Operation
Remote Maintenance Worker Program
410 Willoughby Ave., Suite 303
~Juneau, AK 99801-1795
Phone: (907) 465-5143 Fax: (907) 465-5177
E-mail: klindley @ envircon.state.ak.us
http://www.state.ak.us/dec/dfco/dec_dfco.htm#Operations

Rural Utilities Business Advisory Program

The Rural Utilities Business Advisory (RUBA) Program provides onsite managerial training
for city managers to improve the management of water and wastewater facilities. Through
the RUBA Program, management assistance and financial training related to water and
wastewater utilities is provided to cities and villages. Regional workshops on financial record
keeping, utility management, and utility planning are offered to many communities in
addition to the onsite visits by RUBA staff.

Contact:

Michael Black , Program Manager

Division of Community and Business Development
Department of Community and Economic Development
550 West 7th Avenue, Suite 1640

Anchorage, AK 99501

Phone: (907) 269-4537 FAX: (907) 269-4563

e-mail: Michael_Black @dced.state.ak.us
http://www.dced.state.ak.us/mra/Mradruba.htm

Wastewater Assistance Program

The ADEC Division of Facility Construction and Operation Assistance Unit and the EPA
work together to provide training to operate and maintain wastewater facilities to extend the
average facility life and protect public health. Program patrticipants also receive onsite
wastewater system evaluation, research on optimal equipment and necessary parts, and
help with discharge permits and laboratory testing. Assistance is available for communities
with a wastewater treatment plant larger that 5 million gallons per day (mgd) and a willing
plant operator.

Contact;
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Van Madding, 104 Assistance Provider
Department of Environmental Conservation
410 Willoughby Ave., Suite 303

Juneau, AK 99801-1795
Phone:(907)465-5142 Fax:(907)465-5177
E-mail: vmadding @ envircon.state.ak.us
http://www.state.ak.us/dec

Bethel Water & Sewer Facilities 92 CRW Engineering Group, LLC
Master Plan Update April 2005



15. References

ADEC. 1999b. State of Alaska Wastewater Disposal Regulations (18 AAC 72).

ADEC. 1999c. State of Alaska Water Quality Standards (18AAC 70).
ADEC. 2001. State of Alaska Drinking Water Regulations (18 AAC 80).

DCED RUBA and HDR ALASKA, Inc. 1999. Alaska Sanitation Planning Guide for Small
Communities.

Affiliated Land Appraisers of Alaska. 1997. Kasayuli Subdivision Land Appraisal.

Arctic Environmental Information and Data Center (AEIDC). 1987. Climatological Summary
of the City of Bethel for Period 1923-1987, University of Alaska.

Alaska Department of Community and Economic Development (DCED). 2000. Community
Profile, Bethel.

City of Bethel and ONC. 2003. Community Economic Development Strategy Plan.

CH,M Hill. 2002. City of Bethel Solid Waste and Sewage Lagoon Facilities Master Plan
Update.

CRW. 2004. Kasayuli Subdivision

Dames and Moore. 1996. Final Report for Water and Sewer Facilities Master Plan Update of
City of Bethel.

Dorova and Hogan. 1995. Overview of Environmental and Hydrological Condition as Bethel,
Alaska.

U.S. Environmental Protection Agency (EPA). 1991. Alternative Wastewater Collection
Systems,. Office of Research and Development, Office of Water.

Local Residents. 2003. Personal Conversation.

Quadra Engineering. 1987. City of Bethel Water, Sewer, and Solid Waste Master Plan for
the City of Bethel.

Selkregg. 1974. Alaska Regional Profiles, Volume lll, Southwest Region.

Smith, D .W. 1986. Cold Climate Utilities Manual; Canadian Society for Civil Engineering.
Uniform Building Code (UBC). 1991. International Conference of Building Officials.

U.S. Army Engineer District. 1993. Alaskan Communities Flood Hazard Data.

Western Regional Climatic Center. 2001. On-line Community Summary: Bethel, Alaska.

Bethel Water & Sewer Facilities 93 CRW Engineering Group, LLC
Master Plan Update April 2005



16. Definitions

Active Layer - The layer of soil that freezes and thaws annually as seasons change (also
called seasonal frost).

Aeration - A treatment process bringing air and water into close contact in order to remove
or modify constituents in water.

Aerobic - A condition in which "free" or dissolved oxygen is present in the aquatic
environment .

Aquifer - A porous, water-bearing geologic formation.

Backwash - The reversal of flow through a filter in order to clean the filter by removal of
material trapped within the water system.

Bacteria - Living organisms, microscopic in size, which consist of a single cell. Most bacteria
utilize organic matter for their food and produce waste products as the result of their life
processes.

Breakup - The melting time at which a) ice on rivers breaks and starts moving with the
current, b) lakes can no longer be crossed on foot, and c) previously frozen mud is soft, and
most of the snow is gone.

Carcinogen - Any substance that produces cancer.

Celsius - Relating to the metric thermometer scale with the boiling point at 100 degrees and
the freezing point at O degrees.

Cold Climate - Those regions where the design of water and sanitation facilities must
consider the thermal design.

Coliform Bacteria - The coliform group of bacteria is a bacterial indicator of contamination.
This group has as one of its primary habitats the intestinal tract of human beings. Coliforms
may also be found in the intestinal tract of warm-blooded animals, and in plants, soil, air and
the aquatic environment.

Colloidal - Any substance in a certain state of fine division in which the particles range in
diameter from about 1.0 to 0.005 micron.

Color - Primarily, organic colloidal particles in water.

Confined Aquifer - An aquifer that is surrounded by formations of less permeable or
impermeable material.

Contact Time - The amount of time that a disinfectant or chemical additive, measured as a
free residual, is in contact with the water.

Continuous Permafrost - An area underlain by frozen ground with no thawed areas except
under large lakes and rivers that never freeze solid .

Bethel Water & Sewer Facilities 94 CRW Engineering Group, LLC
Master Plan Update April 2005



Degree Days - Quantity expressed as the product of "degrees variation from a base" and
"time in days". Example: If the temperature averages 40°F for 10 days, there is an
accumulation of 80 degree-days of "thaw”. (Base for freezing and thawing degree-days is
32°F, and base for heating degree-days usually is 65°F.)

Demand-Use - Reference to the "demand" put onto the system to meet the need of
customers.

Discontinuous Permafrost - An area underlain mostly by frozen ground but containing small
areas of unfrozen ground.

Disinfection - The process used to control pathogenic organisms.

Facultative Lagoon - A lagoon that treats wastes through a combination of aerobic and
anaerobic processes.

Fahrenheit - Relating to an English thermometer scale with the boiling point at 212 degrees
and the freezing point at 32 degrees.

Fill Points - In a truck-haul system, this is the location where a water truck fills its water
tanks; it also refers to the point on individual houses where water is delivered.

Filtration - The process of passing liquid through a filtering medium (which may consist of
granular material such as sand, magnetite, or diatomaceous earth, finely woven cloth,
unglazed porcelain, or specially prepared paper) to remove suspended colloidal matter.

Freeze-up - The transition time when moisture at the ground surface freezes, forming a
hardened surface.

Freezing Index -The integrated number of degree-days colder than the freezing point in a
winter session.

Frost-heaving - The expansion of soil due to the growth within it of an extensive ice lens,
which causes the displacement of the soil surface.

Frost-jacking - When soil, bonded to an object, moves upward through frost-heaving and
carries the object with it; upon thawing, the object does not return to its original elevation.

Frost-susceptible soil - A soil that retains and permits migration of large amounts of water,
encouraging the growth of ice lenses during freezing, from which frost- heaving develops;
also defined as a soil passing more than 3 percent through a No.200 sieve.

Greensand - Naturally occurring silicates of sodium and aluminum that respond as a natural
ion exchange medium. Commonly used as the primary filter medium in a potassium
permanganate, greensand, iron and manganese removal process.

Greywater -Wastewater from kitchen sinks, showers, and laundry, excluding human toilet
wastes.

Groundwater - Subsurface water occupying a saturated geological formation from which
wells and springs are fed.
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Hardness - A characteristic of water, caused primarily by calcium and magnesium ions.
Hardness causes deposits and scale to form on pipes and fixtures.

Head - The measure of the pressure of water expressed as height of water in feet - 1 psi =
2.31 feet of head.

Heating index - The integrated number of degree-days colder than some base figure
(usually 65°F.) during a heating season.

Honeybuckets - A plastic or steel bucket that fits into a bucket toilet.

Hypochlorite - Compounds containing chlorine that are used for disinfection. They are
available as liquids or solids, in barrels, drums and cans.

Milligrams per Liter - A unit of the concentration of a constituent in water. It is 0.001g of the
constituent in 1,000 ml of water. Mg/L has replaced the ppm (parts per million) in reporting
results in water.

Non-Frost-Susceptible Soil - A soil that does not retain water, thereby not encouraging the
growth of ice wedges.

Package Treatment - A treatment system available as Plant prefabricated "packaged” units.
Peak Demand - The maximum momentary flow required of a water treatment plant, pumping
station or distribution system. This demand is usually the maximum average flow in one hour
or less.

Permafrost Soil - Bedrock, or other material that has remained below 32 °F for two or more
years.

Potable Water - Water suitable for drinking. (Physically, biologically, chemically, and
radiologically safe water.)

Precipitate (noun) - A solid substance that can be dissolved but is separated from solution
as a result of a chemical reaction or change in conditions, such as pH or temperature.

Pressure - The force exerted on a unit area. Pressure = Weight X height. In water, it is
usually measured in psi (pounds per square inch). One foot of water exerts a pressure of
0.433 pounds per square inch.

Raw Water - Water that has not been treated and is to be used, after treatment, for drinking
water.

Reservoir - A tank used to hold water.
Residual - What is remaining in the water after a set period of time.

Seasonal Frost Areas - Areas where ground is frozen by low seasonal temperatures and
remains frozen only through the winter; in permafrost this refers to the active layer.

Sequestering Agent - A chemical compound or polymer that chemically ties up (sequesters)
other compounds or ions so that they cannot be involved in chemical reactions.
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Sludge - A semi-liquid substance consisting of settled sewage solids combined with varying
amounts of water and dissolved materials.

Subpermafrost Layer - The layer below the permafrost; which may contain some permafrost
islands.

Suprapermafrost Layer - The layer between the ground surface and the permafrost table;
this layer contains the active layer, year-round thawed areas (taliks) and temporarily frozen
areas (pereletoks).

Surface Water - Water on the earth's surface as distinguished from water underground
(groundwater).

Thaw bulb - A thawed section in the permafrost due to the warming effect of a house, river,
lake, etc.

Thawing Index - The yearly sum of the differences between 32°F and the daily mean
temperature of the days with means above 32°F.

Thermal Insulation - Insulation to resist the transmission of heat.

Total Solids - The solids in water, sewage, or other liquids; it includes the suspended solids
(largely removable by a filter) and filterable solids (those which pass through the filter).

Tundra - Term applied to the treeless areas in the arctic and subarctic; consists of mosses,
lichens, and small brush.

Utilidor - An above- or belowground conduit (not necessarily insulated) that acts as an
enclosed corridor for a network of pipes and cables that supply community services to
individual homes and businesses.

Water Table - The average depth or elevation of the groundwater over a selected area. The
upper surface of the zone of saturation, except where that surface is formed by an
impermeable body.

Water-wasting - The continuous running of water through taps to maintain a flow in the
mains, service lines, and sewers to prevent freezing of the pipes.

Watering Point - A central point for users to obtain potable water for domestic purposes.
Wetlands - General term to name any poorly drained tract, whatever its vegetation.
Zeolite - Natural or man-made minerals that will collect from a solution of certain ions (NaCl

or KMnO4) and either exchange these ions (as in the case of water softening) or use these
ions to oxidize a substance (as in the case of iron or manganese removal).
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Drawings

Drawing 1 - Location Map

Drawing 2 -*Community Facility Inventory

Land Status Map

Drawing 4 - Topography Map of Bethel

Drawing 5 - Proposed Water Distribution System

Drawing 6 - Proposed Sewef Collection System

The following figures were included in the previous Master
Plan Update and are included for information:

Figure J-1 — Service Area Base Map (D&M/1996)
Figure K-1 - Piped Water Distribution System (D&M/1996)
Figure K-2 - Piped Sewer Collection System (D&M/1996)
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Appendix A

Community Resolution Accepting Master Plan Update



Introduced by: Bob Herron, City
Manager
Date: Aprll 26, 2005
Action: Passed
Vote: 7-0

CITY OF BETHEL, ALASKA

Resolution #05-15

A RESOLUTION BY THE BETHEL CITY COUNCIL TO ACCEPT THE BETHEL
WATER AND SEWER FACILITIES MASTER PLAN UPDATE, APRIL 2005.

WHEREAS, the Bethel City Council, is the governing body of the City of Bethel, Alaska,
hereinafter called the City; and

WHEREAS, the Bethel City Council desires to apply for grant funds to provide adequate water
and sewer facilities for the City from the Sate of Alaska, Department of
Environmental Conservation, Village Safe Water Capital Improvement Program; as
well as the Alaska Native Tribal Health Consortium, Department of Environmental
Heath and Engineering, Sanitation Deficiency System; and

WHEREAS, a water and sewer facilities master plan prepared for the City, approved by the
governing body of the City, is required to apply for said grant funds; and

WHEREAS, the City has contracted with CRW Engineering Group, LLC to assist the City in
preparing the Bethel Water and Sewer Facilities Master Plan Update, April 2005,
which was presented to the Bethel City Council on April 12, 2005; and

WHEREAS, the Bethel Water and Sewer Facilities Master Plan Update, April 2005, outlines a
water and sewer improvement development plan that is recommended by the City
of Bethel Public Works Committee and the Finance Committee; therefore be it

NOW, THEREFORE, BE IT RESOLVED THAT the Bethel City Council hereby approves and
accepts the Bethel Water and Sewer Facilities Master Plan Update, April 2005 as presented
by CRW Engineering Group, LLC; be it further

NOW, THEREFORE, BE IT FURTHER RESOLVED THAT the Bethel City Council makes the
water and sewer development strategy, for the first $30 million dollars of proposed
projects, as presented in the Bethel Water and Sewer Facilities Master Plan Update, April
2005 the highest priority.

City of Bethel, Alaska Resolution #05-15
1of 2



introduced by: Bob Herron, City
Manager
Date: April 26, 2005
Action: Passed
Vote: 7-0

PASSED AND APPROVED THIS 26" DAY OF APRIL 2005, BY A UNANMIOUS VOTE.

Tiugh €. Bomeirt

Hugh®yment, Mayor

~ ATTEST:

Sandr& Modigl¥, City Clerk

City of Bethel, Alaska ~ Resolution #05-15
20f 2
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Community Survey Results



City of Bethel
Water & Sewer Facilities Master Plan Update

COMMUNITY WATER AND SEWER QUESTIONNAIRE

July 2004

The City of Bethel, with the assistance of CRW Engineering Group, LLC, are updating the City’s
water and sewer Master Plan. The purpose of this effort is to address changes in the
community and identify necessary changes to future water and sewer improvements. The
information collected from this survey will be used to identify current sanitation conditions in the
community and the need for future improvements. It is in your benefit to voice your opinion on
how Bethel should proceed with water and sewer upgrades. Please take the time to carefully
answer each question. Please return the completed survey in the self addressed stamped
envelope or turn in the completed questionnaire at the meeting discussed below.

To initiate this upgrade, the City of Bethel has scheduled a public workshop meeting to
encourage comments from the entire community. Please plan to attend a Project Workshop
Meeting on August 24, 2004 from 12:00 pm until 5:00 pm in the City of Bethel Council
Chamber. The meeting will be an open-house format. Several project staff personnel will be
available to take your comments and answer any questions you may have.

Your input is important to the planning process. Thank you for your time.

1. In which “general” area of Bethel do you live?

Blueberry Subdivision

Nunvak-Trailer Court area

Tundra Ridge-Uivug Subdivision area

Ptarmigan-Tundra North area

Blueberry Subdivision

Bethel Heights (ASHA)

City Subdivision

“Downtown” Bethel (1°-3" Avenues, Mission Lake, area)
“Downtown” Bethel (4"-7" Avenues, Alligator Acres, area)
East of Brown Slough (small-boat harbor area)

Larson Subdivision

Kasayuli Subdivision

Other (state, federal housing, etc.)

2. How long have you lived in Bethel? __ Years

3. Do you plan to live in Bethel five years from now? 0 Yes 0O No 0O Don’t Know
4. Do you live in a trailer, house, duplex, triplex, apartment, or other?

5. Do you own the home in which you live? 0O Yes O No

6. How many people live in your home?

CRW Engineering Group, LLC 10f4 July 2004



10.

11.

Check all fixtures/appliances that you have

Q Kitchen sink o Washing machine
a  Garbage Disposal a Toilet
a Dishwasher o Hot water heater
a  Tub/Shower a Other
Q Bathroom sink
How do you get you water?
Piped water
Truck delivery (describe your water system and delivery system below)
Private well
Other (explain)
Storage tank capacity: gallons

Service connection location: O Inside O Outside

Is water delivered on a regular scheduled basis, or do you call when service is
required? ‘

O Regular scheduled basis
O Call when service is required

How often is water delivered to your home?

On average, how much water does your household use per week?

a Less than 50 gallons o 301 to 500 gallons

a 51 to 100 gallons a 501 to 1,000 gallons

Q 101 to 200 gallons o Greater than 1,000 gallons
a 201 to 300 gallons 0 Un-metered piped water

How would you rate the quality of water service provided by the City?
O Poor O Fair O Good O Very good 0O Service not provided

What improvements would you like to see? What problems with the water service would
you like to mention?

How do you dispose of your wastewater?

Piped sewer

Truck haul (describe your holding tank and schedule for pickup below)
Pit privy

Other (explain)

Holding tank capacity: gallons

Service connection location: O Inside O Qutside

Is wastewater picked up on a regular scheduled basis, or do you call when
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. service is required?
O Regular scheduled basis O Call when service is required

How often is wastewater picked up to your home?

12. On average, how much wastewater does your household generate each week?

a  Less than 50 gallons o 301 to 500 gallons

o  51to 100 gallons o 501 to 1,000 gallons

o 101 to 200 gallons a Greater than 1,000 gallons
a 201 to 300 gallons o Un-metered piped water

13. How would you rate the quality of wastewater service provided by the City?
0O Poor O Fair O Good O Very good O Service not provided

Any problems with the water service you would like to mention? What improvements
would you like to see?

14. Are you aware of the City Ordinance that prohibits the discharge of grey water
(wastewater excluding toilet waste) to the ground surface?

O Yes O No

15. How much do you currently pay for water services?

o Less than $50/month o $201 to $250/month
o  $51 to $100/month o $251 to $300/month
o $101 to $150/month o $301 to $350/month
o  $151 to $200/month a More than $350/month

How much do you currently pay for sewer services?

o  Lessthan $50/month a 201 to $250/month
o $51 to $100/month o $251 to $300/month
a  $101 to $150/month o $301 to $350/month
o $151 to $200/month o More than $350/month
16. Do you understand how the current water and sewer rates were established?
O Yes O No
17. Do you feel that the current water and sewer rates are fair? (Please explain)

18. The City plans to replace the current truck haul water and sewer system with an above
grade piped water and sewer system. Do you agree with this approach? (Please
explain?)
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19.  The construction of new facilities to expand the current water and sewer systems and
improve water quality will result in additional costs that may need to be passed on to the
consumer. Should this become necessary would you be able and willing to pay a

monthly fee for water and sewer service? 0O Yes 0O No

If yes, what would you consider as a fair price for this service? /month.

What, if any, concerns do you have about future water & sewer system improvements?

21. Would you be willing to provide utility easements across your property for construction,
operation and maintenance of water and sewer improvements?

22, Please list any other comments you would like to make.

THANK YOU FOR YOUR TIME AND INPUT
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CITY OF BETHEL
COMMUNITY WATER AND SEWER QUESTIONNAIRE: SUMMARY OF COMMENTS

The construction of new facilities Would you be willing o provide
. Are you aware of the City The City plans to replace the to expand the current system utlity easements acrass your
What improvements would you | - Any problems with the waste Ordinance that prohibits the Do you understand how the t current truck haul water and may result in additional cost to c bout future W & § orty f tructi
& | like to see? What problems with | water service you would like to i t water and sewer rates Do you feel that the current sewer systern with an above |  the consumer. Would you be oncerns anout Tulure property for construction, Other Comments
¥<] . . . : discharge of grey water current waler an ter and sewer rates are fair? ) - improvements. operation, and maintenance of
£ | the water service would you like | mention? What improvements ter excluding toilet were established? wal grade piped system. Doyou | able and willing to pay a monthly
z ion? ould you like to see? (wasiowaler = y agree with this approach? fee for this service? How much water and sewer
< to mention? w waste) to the ground surface? g pp ? e improvements?
@ would you be willing to pay?
5
24 ]I would like to see all water None. Yes. No. No. The people in the city sup  [No. The aboveground system No It appears that the new system is |Of course if we have to, but we 129 years ago in my coliege environmental
measure, metered. We would have big increases in their looks terrible and |rqpedes use of not energy efficient. This should |don't like it. biology class my professor told us of 4
like to kr;ow if we got water. We electric bill due to the new property. Thg new kind appear§ pe very important beca_use the types of watgr mapagement. 1 ) dumping
get a note if we don't get water system. Some people pay for o cau§e a_ high custorr'\er electric incomes of the'populatlon of raw sewage into rnvgrs 2)treating the
but we don't get a note if we do. water as they use it. Other bill. This did not occur |p the Bethel. .Bethel is the. mo.st sewage wm'1 bacteria and other
We wonder sometimes. people have "unlimited" or Bethel Heights or hospital expensive place to live in Alaska, microorganisms to make the material inert
unmeasured water. Not housing. Those customers do energy wise. then putting it into streams. 3) one ! cannot
equitable. not have increased electric bills. recall 4)Turn the waste into fertilizer and
sell it. In the process the heat given off
from the process is used. Which
management mode do we use?

25 Yes. No. Costs seem high. Costs first please. Yes, $100/month Probable cost. Yes. If it costs more, not interested.

26 |Sometimes chiorine is so strong Yes. No. I wish it was metered to reflect || have strong reservations!! 1) |Yes. Thisis hardtosay, I have great concems about our if it's done with sensitivityto  [Look at sewer treatment: We're increasing
it stings our eyes everywhere in actual usage. | also don't like thatjAppearance - makes Bethel look |depends on what we get forit.  |sewer lagoon. Piped water will  |appearance and effect on lgad tremendously. .Don‘t make

the house. It's not consistent we can no longer have like an oil refinery. 2) No increase load. We need a sewer {property usage. | don't wantto |"improvements” while sacrificing after
) ’ temporary stops while away fromjconfidence in durability - ability to treatment plant but how can we |live in a box i.e. housing. things that are important.
home. High chance of spillage  |withstand major cold spells and afford it?
when filing a full tank, waste of  |function over the long haul.
time (yours), money (mine), and I{Seems "thrown together”. 3)
have old water when coming Expense - major electrical
back! expense of poorly installed heat
tape, grinding pumps. 4)
Encourage water waste - sewer
lagoon won't handle it.

27 |None, except the workers that Yes. Yes. Very fair except w/ problems this No. Freeze ups on lines and if the | Yes, it's already been done. | Go back and read #19 & #10. | hope you
p'lped’the water line/ sewer line winter when the water line kept city isn't willing to come to help will plan on having complete and thorough
did not complete the pipe work. freezing up. Electricity bill w/ the problem. It's difficult to find inspections that CRW did on each property
Metal is gapped open and not doubled‘;or morg. Trag wgt ] geogli: g»;vlljoels(now how to fix line before freeze up.

i i weren't happy about. & - 6 trip ree ines.
secured with anything. work for the oity.
28 |Piped water. Yes. Yes. No, water should be metered No, they should be part below No, the fee is already overly Put them below grade. Only if below grade.
. and everyone pay the same per |grade. high.
gallon.

29 |The billing portion of all city Yes. No. Unknown. | will still need water trugked to |Already pay monthly. Yukon Fuel owns the property. |The current system obviously requires
charges are not itemized. There the boats, unless there is water upgrade. Any upgrade that would benefit
are often errors in their billing. service at the city dock, petro the local community would also benefit

port, and seawall. YBL. Access to water at the docks 24 hrs a
day would be a great help. The shore side
facilities are currently adequate. We pay
for garbage removal, which works well.
The current charges for water & delivery
are $0.16 per gallon. | don't know how
much higher the local populace will
tolerate.

ilt i i . No. No basis to determine. | can No, above grade pipes are No. Costs too much. Sometimes it |Absolutely NOT. Don't do it. | would rather pay more to

*® l;i:fesagtézl?zg?aﬁen hess e guess/know how | would doit.  JUGLY, & COSTS WILL will not‘work and water will not improve and maintain existing hauled

INCREASE, & water guality and be available. water system. E.g., more haul trucks,

reliability will decrease. better water filtration,
garage/improvermnents for haul trucks. |
would pay up to $100 a month more for
this.

31 City does not let you know Yes. Yes - by council. Too damned high. itis going to be tog damned No. Getting.more and more No. We were better off in Bethe! before
schedule dates. With no notice expensive for low income and expensive. Seems like you are outsiders started in and want to change
tanks freeze and can not be retired people. trying to run off all us old time everything.
pumped. residents who can not afford to

pay.




CITY OF BETHEL
COMMUNITY WATER AND SEWER QUESTIONNAIRE: SUMMARY OF COMMENTS

The Gitv | ) The construction of new facilities Would you be willing to provide

. . Are you aware of the Ci e City plans to replace the to expand the current system -

- W“"’“ improvements would you Any problgms with the wgste Ordin);nce that prohibits ttt‘:e Do you understand how the D teel that th t current truck haul water and may result in additional cost to c £ W utility easements across your

8 like to see? What problerms “{[th water_ service you would ike to discharge of grey water current water and sewer rates o you d eel tha te currefn. , | sewersystem with an above the consumer. Would you be oncems about future W & S pro;?erty for coqstructlon, Other Comments

g the water service yvould you like | mention? What. improvements (wastewater excluding toilet were established? water and sewer rates are fair? grade piped system. Do you - | able and willing to pay a monthly improvements. operation, and maintenance of

2; to mention? would you like to see? waste) to the ground surface? agree with this approach? fee for this service? How much ‘f""‘e’ and se\tnir

g would you be willing to pay? Improverments:

@

32 |Water & sewer people do not get|See water comments. Yes. No. Too high. No. No. Water quality will not improve - |No. Original cost per housing unit in excess of
the budget they need to keep a those currently on piped water cost of house in many cases,; city will not
steady work force to do needed have lousy quality - can't even be able to provide needed maintenance
maintenance & repair & to wash clothes without getting iron over the years. Water quality will decline
purchase new equipment. in clothes. Cost per dwelling AND those above ground pipes are totally

totally out of line. Too high. ugly - unsightly.

33 |Running water & sewer. Continues running water & Yes. No. Not too fair. If this system is cheaper than Yes, $100/month Don't know. Yes. Don't know.

sewer. | hope. we're having now, | agree.
34 Yes. No. No, | get charged for 900 gallons [NO - My observation is that it No. The city puts the cart before the |No. | would like a report on how the present
but usually use less. cost more, 3 or 4 units are on horse. utility system (newly installed in city sub) is
one bill (| may conserve water working, costs to owner, satisfaction report
while my neighbor uses much from those residents.
more - then the bill is avg'd
between us - not fair), electricity
costs rises, pump runs all winter,
| have to pay for line or pump
rprs., equipment to run unit takes
up room in my home, | just spent
almost $1,000 upgrading my
current system for winter
operation, impedes on property.
35 Yes. No. Yes - they were ridiculously Yes - it is so much more healthy. |No. No.
higher when we first started
getting piped water - we can live
with the set rate.

36 |Trucks honking in the morning | Same as other. Yes. Yes. Yes. No, it doesn't look good. But | do {Yes - ? Cost. Appearance. No.
expecting people to run out and understand the benefits.
move their vehicles instead of
pulling their hose.

37 Yes. Yes. No. YKHC, FAA, Trailer Court, |No. Sewer lagoon only so big.  |No. If the current billing system is not |No. Quit stealing from the people.

Fish & Game, BNG, ONC should JOn truck haul you only have revamped to equal out the

be paying their fair share instead jwhat you have in your tank. payment of the people vs.

of passing all the increases to government & business water
the people. sewer will be deeper in the hole.

38 |Eliminate extra high electricity Yes. No. Probably fair. Yes. No. Not more than 1 already pay. |Everything is on top of the Already done.
costs during winter months. s ground spoiling the environment.

39 Yes. No. Alittle too high, but I'm not Yes. Depends. Don't know. Higher water bills Yes. To me (and the truth) the people will just do
complaining. what they want no matter what we say.
40 |Would prefer piped water. Piped sewer. Yes. No. Too high. Yes. Yes, $50/month Why is it in certain areas of town |Need fo ask Fix-It Rentals -
water/sewer prices are so high? |Krieders.
In some areas water is very
brown, makes our white clothes
colored.
A Yes. No. Don't know, unsure what reguiar |{Yes, don't have to worry about  {Yes, $50/month 5555555555555 Not my property.
rate is. running out of water or sewer
tank overflow.
42 Yes. Yes. Yes, | work for the city and its | Yes, much more convenient. Yes -7 There are still households in Yes, if reasonable.
discounted. Bethel without water & sewer
hookup. This is very unsanitary!
43 [Unlimited water for the whole No. No. Too expensive. Yes. Yes, $100/month Yes.
town.




CITY OF BETHEL
COMMUNITY WATER AND SEWER QUESTIONNAIRE: SUMMARY OF COMMENTS

The construction of new facilities Would you be willing to provide
What improvements would you | Any problems with the waste Are you aware of the City The City plans to replace the o expand the current system utility gasements across your
s N . \ Ordinance that prohibits the Do you understand how the current truck haul water and may result in additional cost to .
o | like to see? What problems with | water service you would like to I Do you feel that the current N Concerns about future W & § property for construction,
'E the water service would you like ] mention? What improvements discharge of grey ‘”a‘e.’ current water and sewer rates water and sewer rates are fair? sewer system with an above the consurmer. Would you be improvements operation, and maintenance of Other Comments
3 to mention? woul. d you like to see? {wastewater excluding toilet were established? grade piped system. Do you {able and willing to pay a monthly ’ wa,ter and sewer
- ’ : waste) to the ground surface? agree with this approach? fee for this service? How much N ts?
g would you be willing to pay? Improvements:
&
44 Yes. No | feel we pay too much. | will agree if it brings the price  |Yes, $100/month. If the cost gets too high and the |As long as it doesn’t go throughjWith hooking up to the water sewer system
down. electrical bilt keeps going up. We |my front land. the cost should go down because there
wouldn't be able to pay for our should be any or too much water once on
house or other utilities in the them also we wouldn't have to pay for
house. delivery as | pay $180 a month now and
almost not more for elec. To keep my water]
heated that makes it $400.00 a month just
on utilities alone.
45 |Satisfied with the services. Satisfied with service. Problem? |Yes. No. No. They are too high. Not in the area where | live. No. The continuing expansion of No. Our lot is too small.
Problem?: every time when I'm a |Once again, when I'm a little late customers base without financial
little late with the service with service payment - see #10. input from the subdivisions who
payment (I aiways pay on time cause the city to incur greater
but Post Office delivery is erratic) financial expense to provide
| receive threatening letters that basic services.
our service will be stopped.
46 No. No. No. Yes. Yes, $150/month. COST Yes.
47 {Too expensive, taste bad. Lower price. ’ No. Too expensive. If it is cheaper and better quality. | Yes, $150/month The price will go up and the Maybe.
water will get worse.
48 |Clean clear water. Rust water - | The toilet is rust color. Yes. No. They're not fair cause we're NO COMMIT No. Yes.
rust dishes - can't drink the water| getting rust water to wash up -
- taste like hell and makes our wash clothes - wash dishes -
clothes look like a baby pee on your water sucks!
them. Water sucks in Ptarmigan- :
Tundra.
49 1Pay by the gallon, Pick "Nozzle* {Need written info for driver for  |Yes. No. No, do not get FULL gallons. At |No. Not for Alder St. areas - in  |Need far more info first to decide |N/A N/A
UP DO NOT DRAG it through all |each residence as to how it the rate now, pay by the gallon. |flood plane & not feasible. on this!
the "crap - etc” on the ground!!! lneeds to be evac'd. l.e. extra Why is Swg. rated by tank size
long tank lines need to be vac'd that is larger (by code + 150
dry to prevent spills, keep gak.?) and you can't put any
"suction pumps" repaired -- too more in it than your water tank
mugch filthy smoke -- health holds --not at all fairl! [t's larger
hazard! Constant oil and coolant just because the "suck-truck”
leaks -- they do add up to a large may/not make it that day and
spilll extra water (if delivered) would
overflow it.
50
51 |Will be happy when the piped Can't wait for city - sub to be on |Yes. Yes. Being a city employee, we have |Yes, I'm going to like it. No more |Yes, same as now. Make sure it does not freeze up |Yes. None.
water and sewer is on line soon. [line soon. a set rate which | think is fair. ware & tare on my driveway. in winter or the pipes do not
break from ground shifting.
52 |Better regutar communication Yes. Yes. No. Yes. Yes, $100/month Yes. We were told there would be a decrease in
about what's going on with the charges with piped H20.
system.
53 Yes. No. Certainly are high - however, Direct burial or below grade Yes, $130/month Considering construction costs  |Possibly.
understand the city has only utilities is preferred. are not born by the city, piped
limited areas to collect revenue. water & sewer is a savings to the
city vs. hauled water/sewer.
54 |Not charge $100+ to come back |Be friendly when making No. No. No. Piped people pay less. No |Yes. Cheaper & readily available | Yes, already do. $60/month The number of housing units is  |Yes, can | pay extra to have We need to hook people up to piped
& fill it if ice problem etc. Charge [deliveries; interact with choice who gets hooked up first. |supply of water. { wish city could increasing faster than the city's  |pipes go underground, which |water/sewer faster with large enough pipes
$25 - small amt. Delivery man homeowners/renters. Not a fair system. Weed a per  [bury the pipes. ability to hook units up to piped |would improve my real estate  |to handle jobs. Repair and reinsulate
does not always follow hand gallon charge to be same for alt water/sewer. Cost is only going |value? existing pipes so they function properly and
written instructions clearly posted residents. up, not down. look nice. Rip out old pipes not in use -
- e.g. fill water barrels to the top. don't leave them there as a hazard.
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CITY OF BETHEL
COMMUNITY WATER AND SEWER QUESTIONNAIRE: SUMMARY OF COMMENTS

What improvements would you

Any problems with the waste

Are you aware of the City
Ordinance that prohibits the

The City plans to replace the

to expand the current system

The construction of new facilities

Would you be willing to provide
utility easements across your

unavoidable - driveway
destruction due to large tires on
trucks.

to. Seem high.

destruction to driveways from big
wheels on trucks. If it could keep
quality of water good (i.e. no
rust, etc.). Have to guarantee
against freeze-ups!

produce (less all manpower
needed for deliveries). Nothing
more than what | pay now
though. Shouldn't be a “forever"
charge though.

water.

No - they've taken too much
already! Work w/ what you
have.

P I | . . Do you understand how the current truck haul water and may result in additional cost to "

2 like to see? W.hat problems “{'th water‘ se;v ae you would like to discharge of grey water current water and sewer rates Dto you de€| that ﬂ:e currefn? » sewer system with an above the consumer. Would you be Concerp s about future W & progerty fo(; coqsttructlon, i Other Comments

g the water service _would you like } mention? What'lmproven;ents (wastewater excluding toilet were established? water and sewer rates are fair? grade piped system. Do you | able and willing to pay a monthiy improvements. operation, and maintenance o

E fo mention? woulld you like 1o see? waste) to the ground surface? agree with this approach? fee for this service? How much \{vater and sewer

F e improvements?

2 would you be willing to pay?

@

55 Yes. No. Fair for now. If it doesn’t cost too much more  [No. How much more it will cost'us is |No, not unless we know where
than what we pay now. a concern for older fixed income |and it doesn't spoil our

retirees. property.

56 |Leave it the way itis. No problems. Yes. No. OK. | agree. Yes, $100/month. No concerns. No. No comm.

57 |Better water quality. None. Yes. No. No, | have a friend that's getting |Yes, it would be less of a hassle. [No, no more than what we're Yes. The prices for water and sewer are so
1,000 gallons once a week and paying. high. How would struggling families pay for
only paying $170 a month. I'm higher rates for sewer & water & then get
paying $260 a month for 800 fined for not being able to afford these
gallons once a week. services? By using honey buckets and

dumping them where ever.

58 No. No. Very expensive - | guess they | don't know - the piped water Yes, $150/month Yes.
are fair. - I've seen looks yellow, like

someone peed in it.

59 Yes. No.

60 Yes. No. Getting a senior discount, yes.  |No - know people on piped No. Water may be unusable for Yes, with reservations. See Who would be financially responsible for
water. Their water is unusable cooking/drinking. #22 major repairs to pipes? If there is a sewage
for cooking or drinking. Haul own discharge or spill on my land, who will be
water for cooking/drinking. responsible for cleaning it?

61 Yes. No. Yes. No, too many exposed pipes No. No. Live on BIA hill and will probably not see
cutting off access to peoples piped water & sewer for a long time.
property.

62 |You cannot drink the water, it Yes. No. Yes, if the water was drinkable, Improve - Yes. | already do. | don't really know how much i pay for
tums every thing brown, ruins about the only thing we do with it water services because the city is raising
fixtures. is toilet, shower, and wash the rates by 50%.

clothes. You cannot cook with it.
63 Yes. No. Don't know. No. Yes, $50/month Clean water. : Don't know.
64 |Unfortunately & probably Same as w/ water. Yes. Common knowledge. No. Never asked about it. Don't have anything to compare |Would help w/ delivery & Yes. Whatever the water costs to|Maintenance of pipes & quality of|

Thanks for asking before implementing.

65

Yes.

No.

We just have piped sewage.

Yes, piped service will cost less
in the long run. The city needs to
clear up their accounting system
so they can tell us what it costs
to make water then deliver it to
each significant area of Bethel.
Perform maintenance on the
trucks etc.

Yes. 1-2 cents per galion

Total cost amount consistent for
the entire town.

| would like to see a piped water systemto
the jail facility. | would most likely be a
wash cost wise but | would not have to
baby-sit the treatment system on a daily
basis. The city needs to determine what it
costs to make water at the plant. The city
needs to determine want it costs to deliver
and pipe deliver that water to the customer.
Perform the same analysis for sewage
services then choose accordingly and
adjust to be fair to all customers. JKoh!

66

Metered water on trucks. Pay for
what you use. Think itis
ridiculous to pay for water when
were on vacation. | shouldn't
cost more to have it delivered.

No.

No.

No. UGLY. Makes Bethel look
ugly and obviously doesn't work
very well considering city subs
problems. More expensive, more
problems and freezing pipes.
Increased electricity bills.

Yes. $10/month

NO

Maybe figure out how to improve city subs
problems before doing water throughout
Bethel. Why not underground pipes like
barrow?
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CITY OF BETHEL
COMMUNITY WATER AND SEWER QUESTIONNAIRE: SUMMARY OF COMMENTS

The construction of new facilities Would yois be willing to provide
What improvements would you | Any problems with the waste Are you aware of the City The City plans to replace the o expand t he °“.’fe”t system utility easements across your

@ { like to see? What problems with | water service you would like to Ordinance that prohibits the Do you understand how the Do you feel that the current current truck haul water and may result in additional cost to Concerns about future W & S property for construction

ﬁ the water éervice would you like | mention? What improvements discharge of grey water current water and sewer rates water and sewer rates are fair? sewer system with an above the consq..xr.ner. Would you be improvements operation, and main’(enancé of Other Comments

3 to mention? woul. d you like to see? (wastewater excluding toilet were established? grade piped system. Do you [ able and willing to pay a monthly : wa'ter and sewer

- ’ waste) to the ground surface? agree with this approach? fee for this service? How much i mprovements?

g would you be willing to pay? fmp ’

@

67 |Occasional missed delivery- None. Yes. No. As fair as can be expected. The |lts necessary to save money and|Yes. $50-$100/month. Or Lack of adequate funding to Yes- If | am paid for the Improve communication & information
overall service is satisfactory smaller the tanks the higher the |inevitable. Truck haul is simpler |metered system based on actual |complete construction and pay |easement. dissemination between the homeowners.

cost because deliveries are more|for the homeowner. | agree with |water usage. for maintenance/operations.
frequent. this approach as long as its well

designed and works consistently

in our environment.

68 Yes. No. Both rates are too high. Yes. No. Consumer Cost Yes Give elders more of a break on their total

bill.

69 Yes. No. No because it will increase bills. [No. No. No comment. Done like pipe water it will build up more

Truck haul is better, and it will rust. Truck haul is better.
heip keep rust away.

70 |We have had to buy lots of water Yes. No. No- Because we can drink the  |it might be good if the water Yes. $80/month. If they get us good water and we |Yes. We need good water for the price we pay.
filters and bottled water. The water and the clothes get ruined |wasn't bad. don't have to spend extra money We get sick when we try to drink the water
water is rusty and smells bad, when dishes get rusty. We have for pitcher and tap filters and from tap- we run out of money before the
the clothes get ruined, yellow to buy bottled water for drinking bottled water for drinking, end of the month to buy water from the
even colors get ruined. and cooking and pitcher filters. washing and cooking.. store.

71 |I'd like to first see metered water Yes. Yes. No. Hauled water is subsidizing |Yes- but first meters on trucks  |Yes. $300/month The original design that had Yes. The city council has been handling this
delivery and then metered piped piped systems. Housing and water districts. electrical trace on the new pipes difficult situation admirably. We must go to
water. development further from town was a disaster. a metered system and water districts!

center aren't paying real costs.
Piped customers are getting
unlimited water at cheap rates
and hauled customers are
paying for water they don’t use.

72 |Sometimes the water delivery is |I'm very satisfied with this Yes. Yes. Yes! | have do dissatisfaction Yes. That really a tall order Yes. Not sure/month. I'm concemed about the cost. Everywhere in USA our money/economy
brown but most of the time good {service. They do come back later| with services at present. Just there's so many houses to cover. Every time we have an seems to be heading to
water delivery. whenever the tank is broken. It hate it at winter time. Its only my |But if its done it would be improvement with a them it costs depression/inflation into deficit in fact; more

happened once, | mean the tank worry not o have frozen tank.  |wonderful. land that is not covered by state deficit outiook in improvements in near
froze up. revenues we suffer. Now more future is impossible to do.
than ever since the state money
oil monies not acquiring lots in
order to provide adequate
amount of money to maintain the
whole state revenues in cities.
73 Yes. No. Don't know. So long as | do not have high It depends Increased costs unsure.
electric bills as is occurring in city|
sub where there is now piped
water.

74 |i would like to see the city back || hope you guys working on the No. They're a mystery to me. What an absurd statement to The way this town is builtin a No. We pay plenty now for the  |My biggest concern is that alt Spend some money on gravel
away from the idea that ali of city sub water and sewer pipes make. If you're on piped water -~ |sprawling fashion its amount we receive. moneys are going to go for piped|and realize that roads are the
Bethel is going to be on piped  |let us know the costs per house you can wash cars, water unreasonable to expect that the services. Why are there not wellsjmain delivery vehicle.
water and sewer some day. It for putting that system in place. gardens, dust control etc,etc,etc. fhundreds of millions of doliars located in strategic areas around
would be nice if someone woke |lts shameful how money were For like $120 a month | getmy  |that it would take for piped town to cut down on how far
up a and realized that the roads |spent putting a system in place measly 500 gal a week for 180 a |services is going to be available. trucks have to go. Build sewer
are the main delivery vehicle for |where the majority of the people month. Does that found fair you |When uncle Ted moves on lines with dump station from the
water and sewage disposal. This |did not want it and the cost per know we all feel out of the same |funding levels are going to be far-flung regions of town.
whole master plan idea is so far- |household is extremely high. through and we should be nowhere near their current
fetched!!!l! | cant believe Let's hear some numbers on treated fairly. levels.
anybody buys into it cost per house come out of this

survey.
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CITY OF BETHEL
COMMUNITY WATER AND SEWER QUESTIONNAIRE: SUMMARY OF COMMENTS

What improvements would you

Any problems with the waste

Are you aware of the City
Ordinance that prohibits the

The City plans to replace the

The construction of new facilities

to expand the current system

Would you be willing to provide
utility easements across your

haven't emptied the tank and it
has overflowed. Yuck.

poor for the price we pay.

E like to see? W!'lat problems V\{ith water‘ service you would like to discharge of grey water csﬁeﬁlivl;?sre::glixg‘:'rz:s Do youdfeel that ﬂ:e currefn?r’> :;x:?ts;r:t‘::nh;;r;tz;zz: Tr?ey;ﬁi:ﬁ;‘e?.d&i%??yﬁsé? Concerlns about future W & S pro;?erty for con.struction, Other Comments

g the water service yvo:ld you like | mention? What.lmprovements (wastewater excluding toilet were established? water and sewer rates are fair? grade piped system. Doyou | able and willing to pay a monthly improvements. operation, and maintenance of

E to mention’ would you like to see? waste) to the ground surface? agree with this approach? fee for this service? How much ")’a‘e' and se\tm'a?r

g would you be willing to pay? improvements

&

75 Yes. Water & sewer rates are too No - | think all the pipes are ugly. |No. No.

high! My husband & | earn good
wages but still feel the pinch. 1
fee! sorry for those less
fortunate.

76 Our service is fine. I'm glad we  |Yes. Yes. Unsure- Not really- ugly. Unciear how yes. [ will pay what service costs. only under contested eminent {I'm glad | moved out of city sub.

don't have pipes. reliable, uncertain water quality |l don't want to pay for someone's domain.
my overload sewage lagoon, pipe dreams.
prone to leaks, and spiritually
confinement.

77 Costs are too high. Yes. Yes. No- haul and pay. Sub started Yes- fair pricing. Yes, 120/month. No The water service needs to be privatized.

about more than piped.

78 Yes. No. yes No. Yes | already did that years age |City sub houses are booked up

in fact so a sewer pip to go in with denied access to their own

gravity form across the street. hear table and circulation pump
snitches. That is substandard.
Homeowners and rental
tenants can understand how to
use those.

79 Yes. No. Do not change them they are No- we are in a flood plain area |Yes, 51/month cant do that

fair.

80 Yes. No. Fair, | get service twice a month Yes 72/month No lot is too small and itis a

and it's ok. restricted native allotment

81 |Water quality. Yes. No. Yes. Yes we pay a monthly fee now - $130 Already have No discounts for city employees

82 |Cleaner water, rust and scale No. No. Yes, | believe they are for what it | Yes | do agree. The city should |Yes 200/month Why would the city go with an Yes None
particles. costs to run water and sewer have done this years ago when electric heating system for piped

service. Plus wages for the city |this subdivision was in the water. And not a hear loop
employees. planning. system and has the city looked
at other heating alternatives for
piped water?
83 |Alittle more pure. No. Yes. HELL NO!i! | never been to a Yes! No person should ever yes $30/manth Quality of pipe! Cheap pipes
city when water is so damn have to worry about running out mean future rust!
expensivelll Its one of the main |of water.
reasons why | plan to leave
Bethel! .

84 |Better quality of water. Yes. No. No water should be metered if | Yes with better quality of water  |no City should have done Only if city is agreed to a City has poor water quality.

we are gone for several days improvements many years ago. |monetary easement fee.
less water is used and stil pay
for a full fill up.

85 [New plastic pipes brown rusty Suction is too much during the  |Yes. No. Yes and No. Rates are fine but |yes Already do. what about burying the pipes? already have them Just the color and taste of the water it's
film left on everything from sinks |winter hours. Sucking cold air water sucks. great if you want to color your clothes rust.
toilets and clothes. into vent freezing it up then

sucking all out drain water out to
get air which starts it to stink in
house.

86 Yes. No. No. Rates billed should be based|yes Yes, 300/month Costs will be so high it would be |Yes Truck haul rates shouid be based on actual

on metered water charges. better to go back to honey water/sewer usage.
buckets

87 |The cost is too highfl No. No. No they are extremely high in Yes if it decreases to cost. No. If the cost is going to be even Not if its going to look like the |its 2004, There's got to be a more

comparison to the rest of the greater than it is now, what underground of a city. Id rather |affordable what to provide water/sewer
USA. exactly are the benefits? have trucked service. services.

88 Yes. Yes. No too expensive. yes if its is cheaper No. yes Design systems so that it would be

cheaper.

89 There have been times they No. No. No the quality of the water is yes. Yes. ?/month Will the pipes free in the winter? |Sure
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CITY OF BETHEL
COMMUNITY WATER AND SEWER QUESTIONNAIRE: SUMMARY OF COMMENTS

What improvements would you

Any problems with the waste

Are you aware of the City

The City plans to replace the

The construction of new facilities
to expand the current system

Would you be willing to provide
utility easements across your

g | like to see? What problems with | water service you would like to Ord}nance that prohibits the Do you understand how the Do you feel that the current current truck hagl water and may result in additional cost to Concerns about future W & S property for construction,

a . N " N discharge of grey water current water and sewer rates . sewer system with an above the consumer. Wouid you be . " R Other Comments

£ | the water service wouid you like | mention? What improvements . . X water and sewer rates are fair? : . improvements. operation, and maintenance of

S fo mention? would vou like to see? (wastewater excluding toilet were established? grade piped system. Do you | able and willing to pay a monthly water and sewer

i ’ y ’ waste) to the ground surface? agree with this approach? fee for this service? How much Improvements?

g would you be willing to pay? P '

&

90 Yes. No. Water/sewer rates continue to  jDon’t want it, have talked to No No They need to find a way to
rest b/c the city needs more many others in town who hate it run the same ground pipes or
ways to generate revenues. and not only does it cost them for| something so as not to clog the

water and sewer, their electric yard with pipes.
bilt has sky rocketed to boot.
91 Yes. No. Yes based on communications |yes but hope that the water will |Yes, 220/month. Depends upon specifics of the |Don't at all mind the haul system.
from city council. remain as clean/cleaner as it is proposal.
with the truck haul system.
92 Yes. No. Yes. No, change of broken pips No NO
frozen pipes, destroy landscape.
Discharge of grey water if pipes
break freeze etc.

93 [More filtration before delivery. Yes. No. I need to study future rates and
the feasibility as they come out.

94 Yes. NO. Yes yes. 150/month

95 No. No. No.

96 |l want an unlimited water line. Yes. No. NO! Yes. I'd love to have piped water.}Yes, $300/month yes

97 |Expense- frozen pipes are very |Expenses. Yes. No. need more information Expense, purity , will the pipes | think that it's important for residents to

inconvenient. freeze or break? Management? have as much information as possible
about proposed changes. I'd certainly
appreciate it.

98 |Water to be clear. No. No and they are going up again. yes If we could have clean water so out things

weren't 5o stained

99 |Quality of water is poor instead  |The sewer tank was not emptied | Yes. No. No- those that have piped water |[Yes- but | fear that the quality of |No. | aiready pay too much forvery |Yes

of the sewer tank being emptied. {and caused an overflow. use much more water tank we  |the water would be much worse little.
who have it delivered but they  [than it is now. At least now out
pay much less. water has time to settle before
my whites get put in the wash.

100 |My white and bright clothing are |Clearer water, there's too much |No. No. No- too high for bad water. My  |yes- perhaps if the water were  |yes. §75/month. No. The bills are too high for bad water. |

all yellow from the washing. chlorine. clothes are all discolored. cleaner. dispose my own trash and | am billed for it.

101 Yes. No. For right now they are . | hope  [No. No.

the rates wont go up too high.

102 [ They do a pretty good job of No. No. It hasn't gone into effect yet but | [Yes | agree. Hauling water and  |Yes. $100/month. For Pure clean | think so.

delivering water on time, on hear prices are supposed to go |sewer is a headache. 'msure  |water
schedule. up (by 30%) beginning in Sept. |and | agree as long as it's not

That isn't the best news and I'm |expensive (more expensive) and

not sure where those #'s came |the water quality is as.clean as

form. possible.

103 Because they drag the hose on |Yes. Yes. No b/c | don't use up my water. |Yes yes, $100/month. freezing pipes as long as they don't mess up |1 love my trees and I've worked hard and
the ground they make a mess Don't use 1000 gallons. too much. the city has busted them up twice and
and water is all around my yard. never did anything about it.

104 Yes. No. Yes. Sure. Yes no room for pipes. if necessary and able-

105 Yes. No. They're not equitable in that pipe Jyes Yes. I don't think we have a choice.

users pay less, but truck service
costs the city more, | don’t know.
106 |Lower charges, timely deliveries, Yes. No. No. Much too high. Hard to keep |Yes, this will lower costs yes- $175/month. Will these block off trails/ roads |yes and No. depends on
improve billing system. payments especially when we  |tremendously. used on daily basis? Winter location.
need to call for extra service traifs?
when out of water.
107 Yes. Yes. Yes yes. $300/month Yes
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CITY OF BETHEL
COMMUNITY WATER AND SEWER QUESTIONNAIRE: SUMMARY OF COMMENTS

The construction of new facilities Would you be willing to provide

What improvements would you | Any problems with the waste Are you aware of the City The City plans to replace the to expand the current system utility easements across your
v e X N N Ordinance that prohibits the Do you understand how the current truck haul water and may result in additional cost to -
o | like to see? What problems with | water service you would like to N Do you feel that the current N Concerns about future W & S property for construction,
'E the water service would you like | mention? What improvements discharge of grey.water current water andA sewer rates water and sewer rates are fair? sewer system with an above the consu._xrper. Would you be improvements operation, and maintenance of Other Comments
E to mention? wouf 4 you like to see? (wastewater excluding toilet were established? grade plp‘ed system. Do you {able and willing to pay a monthly : wa,ter and sewer
- ’ waste) o the ground surface? agree with this approach? fee for this service? How much imorovements?
g would you be willing to pay? P )

@

108 |Freeze on winter. Yes. Yes. Yes yes. $400/month yes

109 Yes. Yes. Yes. $300/month Yes

110 |Another option: delivery 3 times Yes. Yes. No. Prices go up- wages stay the|Yes. It keeps rates down. Yes, $120/month. Can be an eyesore yes

a month or every 10 days. same. .

111 Yes. No. yes yes Yes

112 yes $100/month

113

114 |Deliver on scheduled days each |Pickup done on scheduled days. |No. Yes. Somewhat fair. They are yes- but it needs to be Yes. Less than $100/month will delivery price be affordable?

month. changing with additions of new |subsidized to be affordable to all.
customners to water/ sewer lines.

115 Ask the driver to knock on our  |No. No. Yes . Yes Yes $100/month Blocking the by-paths Yes! City of Bethel does excelient work
door if there is a problem out compared to other poor villages who do not
there. have roads.

116 Rusty water. Yes. No. Yes sewer trucks stink. Yes, $100/month If they pay or reduce the price

of service too me.
117 Yes. Yes. Yes- But it may be cost Yes, within reason. $150/month. Yes.
prohibitive.

118 Yes. No. No/ don’t make enough money. |yes, $50/month

119 Yes. No. Yes. $80/month Yes

120 Yes. Yes, Stupidity. NO! Yes. NO.

121 Yes. Yes. No- $150.00 for one 600 gallon  |Yes. Yes. $75/month COST, COST, COST Yes

water is robbery.

122 |Clean pipe line. Yes. No. No. Yes. $100/month Yes.

123 We pay for water that is unsafe |Work on the quality of water we
to drink, cant wash our whites  |pay for the color of my water is
because it changes the color. brown.

124 Yes. No. No, Everyone in the city should |Piease put them below ground. |only if justified. Possibly. | prefer them below

pay the same per gallon. ground.

125 |Price Lower. Yes. No. No too high. yes yes, $300/month Yes. How would it be determined who gets
water and sewer first. Or what kind of
schedute and could it be buried.

126 Yes. No. Yes. very much yes, $150/month | lease land where my trailer is.  jHurry up and put the pipe

system in!

127 Yes. No. | should pay for what | use. 1 like, except for the ugly pipes. |yes, $5/month ugly pipes no

128 Yes. Yes. No- Too expensive for the yes. yes, $150/month yes

service provided.

129 Yes. Yes. Yes. No No NO PIPED SYSTEM!! No

130 {Cleaner, | do not drink or cook No. No. No. Too high. yes. Seems easier for all Nao. Water & Sewer costs are too no

with the water. involved. high. Water needs to be better
. quality.

131 | A piped system for ali residents. |Service has been more reliable |Yes. No. No, those who live on the Yes. Not if we already are going to Cost, cost, cost. Certain areas of |yes, within reason. A fairer billing system which reflects the
the last few years before that we outskirts of town should pay have increases in the next few |town such as Kasayuli seem to cost is necessary. Aiso the time to pay bills
had short fills of water and were more because of the additional months. be a priority while other parts are is not reasonable, last month | had 8 days
often skipped for sewage cost to provide service. Those not considered important. between getting the bill and my payment
evacuation. We were then who receive a better service being late.
treated badly when requesting (piped) should pay more for the
service. better level.

132 |Too rusty most of the time- need Yes. No. No- with high costs its frustrating |It would be great to change the |No. They need to control the rust If they pay for it. Like I've been saying - rust problem needs

new pipes or something to fix the but understandabie. existing pipes- who knows how problem in Ptarmigan Housing to be fixed.
rust problem. Whites are tan much rust is in those pipes. pipes- some days it just gushes
from this problem. out brown water.
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CITY OF BETHEL
COMMUNITY WATER AND SEWER QUESTIONNAIRE: SUMMARY OF COMMENTS

to mention?

Survey Number

What improvements would you
like to see? What problems with
the water service would you like

Any problems with the waste
water service you would like to
mention? What improvements

would you like to see?

Are you aware of the City
Ordinance that prohibits the
discharge of grey water
(wastewater excluding toilet
waste) to the ground surface?

Do you understand how the
current water and sewer rates

were established?

Do you feel that the current
water and sewer rates are fair?

The City plans to replace the
current truck haut water and
sewer system with an above
grade piped system. Do you
agree with this approach?

The construction of new facilities
to expand the current system
may resuit in additional cost to
the consumer. Would you be
able and willing to pay a monthly
{fee for this service? How much
would you be willing to pay?

Concerns about future W & S
improvements.

Would you be willing to provide
utility easements across your
property for construction,
operation, and maintenance of
water and sewer
improvements?

Other Comments

e
(]
w

Yes.

No.

Yes.

Only if I can get a price break as
a usage factor.

Yes, $50/month

If | have to maintain a lift station
for water then it would add
additional cost to me. lama
senior citizen.

Utility easements now exist
with only sewer fines.

134

Yes.

No.

| am unsure of faimess but they
are very expensive.

yes if it doesn't take too much
electricity to run it, which may be
a greater cost to me.

yes. ?/month

Improvements might be made
but the cost of it will be too much
for consumers to absorb

possibly, depending on how
much is needed

135 | Do not pipe the avenues or old
town . Either pipe blueberry or
Qugyak-Tundra Ridge next.

They are set up better and the

. Put the pipes underground.
Remote Tank fill locations- for
remote subs.

houses are north the investment

Remote lift stations for dumping-
Airport, Tundra Ridge, Larsons,
Kasuyli, etc.

Yes.

Yes.

Hauled customers shouid not
have to pay so much more than
piped . Meter the pipes. Do not
meter the haul. They are limited
on the usage, If they are
metered, you'll have trucks
running all over town
unnecessarily delivering to
houses already full.

No, the pipes can be buried in a
utility door as in other arctic
communities. The cost of piping
might not be worth it.

yes, $200/month

Pipe the newer subs first, the
houses are laid out better. It is
easier to haul water to the older
parts of town. Closer to fill and
dump smaller tanks. Pipe
Blueberry.

yes.

Work on a better design than the above
ground pipes all over the city sub.

136 |Water is very dark (brown) in

any more. Baby gets a rash
when washed with city water.

color afraid to buy white clothing

Yes.

No.

Yes because people with tanks
pay too much.

Yes. $50/month

| hope to be able to buy white
clothes in the future.

| already have utility pipes all
around my house.

137

Yes.

No.

The government is very good at
starting programs that fail when
turned over fo the public to
support.

Yes, $100/month

| think the cost is prohibitive.

Yes, providing | don't have to
go over the lines.

| do not think the water & sewer act passed
by congress was well thought out for this
country.

138

wash my whites they turn out

If they could try and take the iron
out of the water because when |

yellow. Also, it dry out your skin.

Yes.

Yes.

1 think the price we pay for pipe
water & sewer is a bit high.

Agree.

Yes, $90/month

Get the iron out of the water
because it harsh on your skin.

Yes.

You have to try and improve the iron in the
water. It also taste funny.

139 {Change the old pipes so we
don't get rusted water or install

filter system.

Yes.

No.

No comment.

Yes, above ground seems to be
the most reliable.

Yes, already paying $120/month

Interested to see how the city
sub area fine - then we can
comment.

Yes, if it ensures in-ground
water.

140

Yes.

No.

No. My water is brown. This
causes me to buy harsh cleaning
products for my sinks, washer,
dish washer, toilet, clothing, etc.
it's pretty gross.

Yes, when we had to pay for our
water sewer the price was
CRAZY. | hope you plan on
replacing the pipes to our home.
Most people believe the housing

age of the pipes.

water is so brown because of the

Able - Yes, $109/month. Willing -
No.

| really would like to see an
improvement in the quality of the
water already pay for. | would be
willing to pay for higher bills if ou
water was "worth drinking &
bathing in". Until then | will have
a BIG problem with paying highe
amounts for bad water.

We already do. If you needed
more easements then no.

Tl

1]

Thanks for taking the time for our survey.

1M

Yes.

No.

| think the cost of water & sewer
here is very high compared to
other parts of the country.

to reduce operating costs for the
city and consumers in the long
term- 10 years.

It makes sense if it can be shown|*Hello, we are currently paying a

monthly fee for water and ewer
service. Duht*

| understand that there
currently are easements for this
purpose on my property.

142
completed construction of my
house in March. After | have

will know better.

It's too early for me to say. | only

lived in the house for one winter |

No.

No.

| don't know enough about them
to know if they are fair or not.

Yes.

No. Bethel is too expensive
already.

That | will be responsible
financially for maintaining the
system in working order.

This has already been done.

143
It is irrating when they come

water supply.

Notification of holiday schedule.

earlier than regularly scheduled
and we do not get full use of our

have a cleared 16 foot gravel
driveway for their access!

Driving across our lawn when we|Yes.

No.

Pane 11

Yes.

lessen the value of our property
and home.

No, | think that the above ground
system is an eye sore and would

No.

The project would drag on and
on and be nothing but an eye
sore for many years.

If it was professionally done
yes. However, | have yet to see
much professional work by any
of the city maintenance or
construction crews!




CITY OF BETHEL
COMMUNITY WATER AND SEWER QUESTIONNAIRE: SUMMARY OF COMMENTS

The construction of new facilities Would you be wiling to provide
What improvements would you §  Any problems with the waste Are you aware of the Gity The City plans to replace the o expand the current system utility easements across your

N . N N Ordinance that prohibits the Do you understand how the current truck haul water and may result in additional cost to -

G | like to see? What problems with | water service you would like to " Do you feel that the current N Concerns about future W & S property for construction,

a N . . . discharge of grey water current water and sewer rates X sewer system with an above the consumer. Would you be X X X Other Commentis

£ | the water service would you like | mention? What improvements ) h ) o water and sewer rates are fair? de pined syst Do ble and willing to pa i improvements. operation, and maintenance of

3 to mention? would you like to see? (wastewater excluding toilet were established? grade plp.e sys em. you |a \{w ing 'o pay a monthly water and sewer

- waste) to the ground surface? agree with this approach? fee for this service? How much ]

) L improvements?

H would you be willing to pay?

7

144 |No comment. Yes. Yes. Me & my wife have fixed income [l prefer water delivered. Water is [No. Like | said, me & my wife have |NO I'm happy with water delivery and sewer
and we are both 70 years old.  |not rusty when delivered. | do not fixed income. We can not pay pick up. I'm not happy about city hook up
Some things should be done for jwant water hooked up to city higher water & sewer cost. water. It is too rusty.

Elders that have fixed income. |pipe. Sewer truck is fine.
Do not raise water & sewer price
for Elders.
14511 think it's fine. Yes. No. Yes. No, trucked water works fine. 1 |We aiready do. 1) Design, consider ALL costs. |[NO Again, this is Alaska. Use methods that
had the same system in 2) Focus on good water & work here but keep costs down. Delivery
Fairbanks. Piped water and the sewage, less on piped delivery. works.
electricity needed to keep it from
freezing it too expensive! Piease
stay with delivered water.
146 |Cheaper. Yes. No. Wish they were lower. Yes, won't run out of water. Yes, $200/month. Maybe lower {None. Yes. Costs make it hard to live here.
would be better.

147 |Water that clearer and smell No. No. Yes. Yes, $50/month With pipes water you don't need |Yes. Is it 1958 or what - why does Barrow,
less. We have 2 filters which trucks or drivers - thus it should Kotezbue, and Nome have a water system
help and a Brita filter. cost less in the long haul. and Bethel does not?

148 |Rusty water. No. No. Sometimes | wonder why I'm I'll be happy when my tub, toilet, |Yes, no opinion. | would like to see clean, clear, |This section is up to those with |Piease, Please - | want RUST FREE water.

paying for running water when  |both basins, and my white and free of any kind of stain, & |property.

we don't even use it for cooking |clothes wouldn't be badly healthy water.

or drinking because | don't feel |discolored and stained with rust.

that it's good for our health.

149 | Sometimes miss our house. Appointed time of day, especially}Yes. Yes. NO! The recent increase may Not entirely - see # 22. Able, yes, the same each month. [The above ground pipe system |No, but there's no other choice |Why not several welis instead of one?
in the winter. force those households that But there are plenty that wili not |is an eyesore, as well as very in subdivision that does not Bethel is much too spread out. | don't think

already cannot afford the cost of be able. inconvenient to snow-go travel. | jgive sub-surface rights. it will work. Wells at, for example, Tundra

living to revert back to using think it's also potentially Ridge, City Sub, Blueberry, Kasuyli,

honey buckets. dangerous to off road vehicles & Larson, & Vivik would probably be less

kids climbing on it. costly and look much more attractive than

the current plan. | don't think I've heard of
any research done on that alternative.

150 Yes. No. Yes. We are totally against pipes No. Our sewage pond is too full now |No! | will ieave town before POOR DESIGN JOB!

system in Alligator Acres. and people fiving on the slough ]those ugly pipes cross my
Present piped system inefficient are tired of the 2X yearly outflow. [lawn!

& poorly designed. It encourages

people to use too much water.

151 |None, keep up the good work.  |None, keep up the good work.  |Yes. No. | teel they are fair, 1 just wish | Yes, please expedite the project. | Yes, $200/month. The above ground pipes wili be a]No, | don't have room to spare. |No comments.
had larger water & sewer tanks. burden for my snowmobile

access to my house. They will
also be an eyesore. It aimost
seems like being forced in. |
would rather have truck delivery
than above ground pipes.

152 [Further demineralize the water. |N/A Yes. No. Those of us getting our water Agree whenever it's decided to  {No, not for a while since those  [We still have to rely on getting  jNo. At this point we have put a |Placing the w & s pipes above ground is
hauled pay too much for, or get the job done. getting unlimited water don't pay jour water hauled while lot of money into improving our {really a sight for sore eyes! Please take
rather compared to those as much per month. continuing to pay an outrageous |piece of property. I'm sure that [time to study the possibility of burying the
receiving piped unlimited, water. amount of money for water. there is another way to have us|pipes. How have other cities/villages dealt

hooked up to w & s without w/ broken pipes? We need to upgrade our

having to tear up our property. jtown while at the same time make it look
attractive enough for those of us living
herel
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CITY OF BETHEL
COMMUNITY WATER AND SEWER QUESTIONNAIRE: SUMMARY OF COMMENTS

The Gitv o A The construction of new facilities Would you be willing to provide

, . Are you aware of the Ci e City plans to repiace the to expand the current system -

?"”"‘“ improvements would you Any problfams with the wa ste Ordin);nce that prohibits ttze Do you understand how the current truck haul water and may result in additional cost to utility easements ACross your

@ | like to see? What problems with | water service you would like to ) Do you feel that the current N ith b ih Would b Concerns about future W & S property for construction, Other G N
£ i i ion? What improvements discharge of grey-wate.r current water and‘sewer rates water and sewer rates are fair? sewer system with an above N consgrper, ould you be improvements. operation, and maintenance of er bomments
é the water service w ould you like § - mention Imp (wastewater exciuding toilet were established? grade piped system. Do you [ able and willing to pay a monthly !

Z to mention? would you like to see? waste) to the ground surface? agree with this approach? fee for this service? How much v.vater and sewer

Fy . » improvements?
g would you be willing to pay?
7
153 |Drivers work holidays and Drivers work holidays and Yes. Yes. Yes. Yes, | understand the phases Yes, $50/month. Funding is fimited for Yes. Thank you Utilities Service Dept. for
provide great service! provide great service! may take up to 20 years fo putin improvements and residents wonderful water, sewage, & garbage
place due to funding limitations. have hard time paying for them. disposal at dumpsters. Quyano caqneq
Some percentage should be City of Bethel!
maintained.
154 | Fill water tank full each time. No. No. Yes. Yes, very much so. It is more Yes, don't know. Any improvement to current Yes.
convenient, more sanitary due to water & sewer hauling is
less manual handling. positive.

155 Yes. Yes. | think the system has worked I'm not familiar w/ this! Not sure. 1 don't wish to pay any more for {I'm not surel | am not familiar w/ this plan. The only
well. l.e. pipes customers have a my weekly service. issue I'm aware of is the rate increase
lower rate and hauled customers happening soon. Please inform us as to
obviously pay more. what this expansion of services will be as |

am not informed!

156 |During winter it is poor because [If the workers were being honest | Yes. Yes. Yes, only when they don't double | Yes, it would be better if we had |Yes, $100/month. Bethel should pup pipe water Yes, as long as | won't have to |The workers should be honest and do their

even though your service wasn't |so we won't have to get bilied for charge the service. new piped so there won't be system and sewer and maybe a {deal with truck drivers wholie [jobs right.
in they say fill it up and use our |nothing. Some of us are having problems going one place to monthly charge so we won't on the job even they never fill
water must be leaking or running |hard time so it hurts when they other for water service and have a probiem running outof  |our tanks.
too much and double charge our jdouble charge our service even sewer. water specially to huge size of a
water even though they never fill [though they never did it. family.
it.
157 {More attention to overflow pipes Yes. No. Noll! Discussions w/ friends and {| pay a monthly fee now. Increasing costs of living in rural [No! | have problems with new systems
when filling. family on piped water systems  |$100/month. Alaska is running people out of developed and put in place, and residents
indicate extreme disappointment the region. later finding out that they will be forced to
not only is cost but quality of make increasing higher payments for city
water. High iron content in the services. Those with truck haul at least
housing and trailer court areas have the option of decreasing their service
result in high cost of water filters, schedule. For a professional organization
purchase of bottled water, and operating out of Anchorage, | feel that this
build up in household survey could have been more user friendly
appliances. and respondents would be more willing to
take their time and reply if provided with a
self addressed returned stamped
envelope. What are the costs/benefits of
the truck haul system compared to
expanded or newly developed systems that
are subject to hidden costs and increases
to the customer w/o guarantees of getting
a quality or improved services? Why isn't
water and sewer metered like fuel?
158 |Brown water & rust particles Yes. No. No, we are paying for water that |As long as they use PVC pipes {No. We need potable water coming |Yes.
coming out of faucet. Have to we hardly use. so they don't get the same out of our piped services.
buy drinking water. Just raised problems as we do.
price of water that we don't use.

159 |Better regularity re: time of day | See water comments re: I am now! No. Yes. Yes. Yes, $50/month additional. Freezing, leaks, contamination, |Limited, but yes.

for delivery & evacuation. (One . Jregularity. shutting off water during

day we got H20 at Bam, another absence, changes to my home to
day we gotit in the afternoon. accommodate new system at
Same with sewer) whose expense?

160 {New to our area. Still getting Yes. No. They could probably save alot  |Yes, $100/month If more people were in the Already done that.

used to piped water and sewer. more not delivering the water. system. The amount should
decrease.
161 No. No. The current rates for our water & |1 am living at Kasayuli sub and | |yes, $100/month If they ever make it happen no.
sewer are fair for us. think it will be better to have a
piped water & sewer system.

Paae 13
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) The construction of new facilities Would you be willing to provide

What improvements would you §  Any problems with the waste Are you aware of the City The City plans fo replace the o expand the current system utility easements across your
[ N . - Ordinance that prohibits the Do you understand how the current truck haul water and may resuit in additional cost to X
o | like to see? What problems with | water service you would like to N Do you feel that the current X Concerns about future W & § property for construction,
‘é the water service would you like | mention? What improvements discharge of grey water current water and sewer rates water and sewer rates are fair? sewer system with an above the consurmer. Would you be improvements operation, and maintenance of Other Comments
3 to mention? woul& you like to see? (wastewater excluding toilet were established? grade piped system. Do you }able and willing to pay a monthly . wa,ter and sewer
- ’ waste) to the ground surface? agree with this approach? fee for this service? How much y {57
g would you be willing to pay? Improvemenis:

[

162 |Lots of arsenic in water (29 Find better water source. Yes. No. Yes. NO- it will cost much more - ?. $50/month High cost- usage greatly reduced{Not if | can avoid it. good luck.
parts/b) other heavy metais - water of very poor quality - very poor water quality- waste
when we use evaporator to distill above ground piping ruins treatment inadequate.
water for drinking it's hard to usable land, looks ugly.
remove residue.

163 Yes. No. Yes given the product and fabor |yes Hopetfully it will eliminate yes. $80-100/month Costl I've heard the rates will No

for the truck drivers | feel the freeze in the winter and for double and I'm a little concerned.

rates are fair. myself personally the chances of Also I've heard we will be

running out of water less likely. charged extra for electricity as
well. Though the new system
may be more convenient, if the
rates do double it will be difficult
for a lot of people.
164 Yes. Yes. Yes they are. | believe it would be great No. i don't know of any where that  |yes

people pay certain amounts of
dollars for piped water and
sewer.

165 Yes. No. 1 think they are fair right now and || would agree. Yes. $8/month That they not interfere with Would water quality deteriorate

should rise. snowmobile/ 4 wheeler access tojor improve?
and from city. The plans should
be thought out carefully and
improvements are made to work
effectively and plans be made if
water/ sewer interruptions occur-
to deal with them in a efficient,
timely manner.

166 | Nowhere else but Bethel is water No. No. No! Why are villages rates No! How are villages able to bury{No. Everyone I've talked to plan on  |Yes, If the quality improves! It's about time the city and council
almost $300 a month. That is the cheaper and their pipes are their pipes? This isn't a 3rd world moving within 2 - 5 years due to upgrades to the 21st Century. How about
reason we are looking at underground? it would be town. Or is it? Why are utilities the high cost of everything. Is the upgrading from a 2nd class city to a 1st
moving! Utilities too high! cheaper to go back to the Honey |so expensive? It's about time city using the money made from class so property taxes can be imposed?

Bucket! 118 city employees pay their water & sewer to pay for their Or are all City Council members swayed by
share! including the City own costs? the Business community?
Manager! It would give the city
almost 2,000 more per year.

167 |Pump water, since we have no  |Again, pump system - since no  |Yes. No. It's expensive. It might be for Yes - piped water upgrades improve pipes for winter's Yes, if needed to. [t depends Al for pipe systems.
complaints. complain. delivery water/picking up sewer |everything. weather & children playing - on where they are with their

fair for them. Pretty expensive repavement. project. As long as it's all
compare to anywhere in states. property levels. | suppose that
would be fine.

168 [No improvements needed. No. No. No, need someone to define | will need translator to explain  [Don't know. N/A N/A
Nothing to mention at this time. current rates. the grade piped water & sewer

system to me before | answer
this approach.

169 |Very high iron content. Buy too Yes. No. No. Poor quality water. Yes. No. $75/month. None. N/A N/A
many water filters. Price of water
too high for such poor water.

170 | Cleaner w/ no rust. Yes. No. For lower income people. No, cost wilt go up higher. No. $160/month No.

171 |Will not accept piped water. No problems. Yes. No - ugly, more expensive, and |No. No.

let me repeat - UGLY!

172 |Replace the can over the See previous section. Yes. No. No, | see no reason why it Only if it costs less. No. No.
evacuation pipe to the sewage should cost so much for a truck
tank so the sewage doesn't to drive less than a mile to bring
freezel! water to my house.

173 Yes. No.
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‘ ot The construction of new facilities Would you be willing to provide
. . Are you aware of the Ci The City plans to replace the to expand the current system -

. ?’Vha‘ improvements would yqu Any problfams with the W.a ste Ordin);nce that prohibits ttize Do you understand how the current truck hau! water and may result in additional cost to utility easements across_ your

2 like to see? W!wat problems “{'th water' service you would like to discharge of grey water current water and sewer rates Do you feel that the currefn? | sewer system with an above the consumer. Would you be Concer‘ns about future W & 5 prop erty for coqstructxon, Other Cormments

g the water service yvould you like | mention? What.lmprovements (wastewater excluding toilet were established? water and sewer rates are fair? grade piped system. Do you | able and willing to pay a monthly improvements. operation, and maintenance of

z to mention? would you like to see? waste) to the ground surface? agree with this approach? fee for this service? How much v'vater and sewer

) would you be willing to pay? improvements?

<

@

174 |Don't overflow - is my worst Please dump alll No. No. No, too high. Yes! Unlimited!?! Yes, $130/month. Cleaner, fresher, less chlorine. {Maybe.
nightmare.

175 Yes. No. No, you should pay for what you Yes, $25/month. Contractors over budget. Cost of |You'll do it anyway, why even |Sabotage.

use. freeze up protection. Many ask me?
people won't be able to afford
water & sewer.

176 |Be careful not to overfiow. Good job. No. No. Ok. No, don't feel it would be cost No. Ask landlord. Charges need to be based on actual

effective. usage.

177 Yes. No. Yes, but expensive. Yes, if water quality is good. Yes, $20/month. Yes.

178 |Metered delivery. Yes. No. They are too high - we do not No - too unsightly. Yes, $100/month. The cost to prevent freeze ups  |No - unless | am consulted first.|Meter the water trucks.

use the amount we are charged charged to consumers (City Sub)
for. | keep paying for the water | - electricity.
don't use - over & over.

179 |Water deliver not to drop the Water deliver not to drop the Yes. No. The rates as is are good for now. |If it's feasible in our location - Yes, $179/month. Construction ptanning will need {Yes, should construction Proper planning, excellent labor work
hose on the ground. Sewer man |hose on the ground. Sewer man Do not change the rate. without changing the rates. to be planned to prevent any impact the land owner this should prevent any problems. Maintenance
needs to be more careful notto |needs to be more careful not to liabilities to the land owners. should be a cost considered. |- proper planning to hire highly skilled
drop the hose on the ground. drop the hose on the ground. maintenance crew. A crew with accurate

certifications to accurately fulfill the
responsibifities and duties. MANDATE the
Echo Apartment's Bob, the rental unit
owner, to comply with the regulatory
requirements. Every day he leeks gray
water from his rental units to our private
property. Mandate that his rental units
need to have running water/flush toilets
holding tank for gray water. He should not
be an exception. Bob Graham is the rental
owner for his 7 or 8 units.

180 |Rusty water. Location of well and No. No. No - piped water shouldn't be so |YES - YES - YES Yes, $150/month Yes. Get the city to cut some of the office
sewage lagoon. High prices - much because there is no need workers budgets - not raise the people
Bethel should be ali piped. for service handlers. water rates.

181 {Should be more on time. Twice they pump into the house. |Yes. No. Getting too high. Well, | can't say anything about |Yes, $175/month if | can afford it. | Improvements usually make When a person say no, he is

this. All | know is piped water & problems for iow income family  ftold we'll put you const.
sewer system will increase the who doesn't get aide from

cost. Shut off and reconnection welfare.

may be higher.

182 Yes. Yes. Yes. Only in some areas. Yes, $150/month. The cost. Yes.

183 |1 would like o see it stay as it is. {ji would like to see it stay the Yes. For health issues the city should |No, | think it's a horrible idea, No. Environmental issues were No - too much damage to the  |Please let the public know about the
do not like above ground pipes  |same. subsidize rates for low-income  |there are too many what if's; created with Phase |, the tundra. outcome of this survey.
all over Bethel. famiiies. example broken pipes, frozen increased costs for electricity in

pipes. the winter.

184 [Don't forget the sewer pickup. in Yes. No. Yes, as long as they are not Yes, | want water as need. Yes, $300/month. The system is silt and how it will |Yes. Thank you for the services. We look
the past 5 years it has been increased. be maintained and who is forward to the possibility of having piped
missed at least 7 times. responsible. water/sewer in the future.

185 Yes, No. No, too high. If it will lower my bill for water & |Yes, $100/month total cost: Yes.

sewer. | am worried that with the jwater, sewer, pius additional
additional electrical needs my  |electrical.
total bill will increase.
186 No. No. Not necessarily. Will it be more  {Yes, $50/month. Cost. No.
expensive? .

187 Yes. No. Not really, too expensive. No, invasive to area, destruction |Yes, $?. Not to be so destructive to YES!

of tundra, extrernely unsightly. property. Water/Sewer trucks
have destroyed my culvert.
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The construction of new facilities Would you be willing to provide
What improvements would you |  Any problems with the waste Are you aware of the City The City plans to replace the to expand 'the cu.n.'ent system utllty easements across your

@ § like to see? What problems with | water service you would like to Ordinance that prohibits the Do you understand how the Do you feel that the current current truck haul water and may result in additional cost to Congerns about future W & S roperty for construction

é the water s:ervice \lljvould you like | mention? Wh;,t improvements discharge of grey water current water and sewer rates water and sewer rates are fair? | 5SS system with an above the consumer. Would you be improvements opgrat‘i)on and maintenancc; of Other Comments

3 to mention? woul.d you like to see? (wastewater excluding toilet were established? grade piped system. Do you | able and willing to pay a monthly : wa,ter and sewer

- : ’ waste) to the ground surface? agree with this approach? fee for this service? How much N 157

“E’ would you be willing to pay? improvements

@

188 |Water is always rusty & not Not enough suction on toilet. Yes. No. No, especially because quality of | Yes. We already do! This calls for Change or replace all housing
drinkable - sinks, tubs, & any the piped water is really poor improved quality water to water pipes before increasing
water containers used constantly nowadays. Very rusty & housing homes in Ptarmigan. the monthly rate again. With
get very rusty. undrinkable and laundry always The only means possible would lpoor water quality coming from

has to be done at the be to totally change all our old  |piped water it is unfair to

l.aundromat which costs more pipes first if meters or increase in|increase the monthly rate. This

now than ever! our monthly rate is going to keep |is something that is always not

going up. considered & overlooked when

it come to meetings. We are
the ones to see what the
problem really is with quality of
water because they don't live in
housing area as we dol

189 [Honk horn if vehicles block entry |Same response as Q. 10 Yes. No. NO - Rates shouid reflect usage, | Yes, however, all rates need to  {Yes, a scale that is based on Concern: People will be Yes. Thanks for providing this survey. | would
vs. driving off. This takes a few not delivery patterns. reflect amount of water used, not{usage. overcharged because the like to see the data published once it's
seconds and alerts people vs. the cost of delivery service. This system is poorly managed vs. compiled.
driving off as soon as driver sees seems the fairest plan. well thought out. Bethel has a
blocked driveway. history of poor planning, short

sightedness, and knee jerking
reactions to fiscal problems.
Propose water/sewer rate
increases of such
disproportionate amounts are a
perfect exampie of a city council
scrambling to find quick fixes to
complicated issues & problems.

190 |Metered as | don't use all of my Yes. No. No - too much admin costs that |Yes - but you need a design No. You don't care what it would cost|Maybe, if it is reasonable.
water yet | pay a set fee. pays other city services. similar to the ASHA Bethel the consumer. A necessity we

Heights Loop because the home need.
owner will have high power bills.

191 Yes. No. | pay for water | never use on top |1t will take lots of ideas to do east Can the State or Fed Gov't take |If the cost is less on water &

water | had used. slough. part? | can't see the elderlyon  |sewer.
fixed income, those on less than
minimum wage, or people who
are having a hard time absorb
extra.

192 Yes. No. No. Should be averaged with Yes. Yes, $10/month. Yes.

piped water.

193 [I use a metal water container { want a piped water & sewer No. No. I'm charged a regular rate every |Yes, the standing water coilects |Yes, $60/month. Freezing pipes; maintenance. | do not own any property. The amount charged to customers should
which builds up rust and other  |system. month regardless of whether |  |poliution while a running system be fair and equal to ALL users; every user
sediments that color & pollute needed/used up the water in the |in health beneficial. should be charged.
the water | receive. container or not. That's not fair.

194 Yes. Yes. Yes. Yes. No. No.

195 |Paying extra when we have to Yes. No. ? ? Yes, already paying $130/month. |Maintenance - city. Already piped. Fix this - fix the roads - improve the health
run the water when otherwise it of the city.
would freeze. Paying for water to
go down the drain.
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The construction of new facilities Would you be willing to provide

What improvements would you |  Any problems with the waste Are you aware of the City : The City plans ta replace the o expand the current system utility easements across your
.- . . . Ordinance that prohibits the Do you understand how the current truck haul water and may result in additional cost to ; .
@ | like to see? What problems with | water service you would like to N Do you fee! that the current N Concerns about future W & S property for construction,
'E the water service would you like | mention? What improvements discharge of grey water current water andh sewer rates water and sewer rates are fair? sewer system with an above the consgnjer. Wouid you be improvements operation, and maintenance of Other Comments
3 to mention? woul‘ d you like to see? (wastewater excluding toilet were established? grade piped system. Do you | able and willing to pay a monthly ) wa'ter and sewer
- : waste) to the ground surface? agree with this approach? fee for this service? How much improvements?
g would you be willing to pay? P
@

196 |Piped water. if frozen sewer, have landiord  |Yes. No. Yes, but expensive. But 1 hear  |Yes, it would be fine but sort of  |Yes, but I'm already paying Unsightly but we can work | don't own the property but Thanks for trying to improve the city
take responsibility for extra that employees only pay one ratejunsightly but a good change $130/month. something out. yes, I'd doitif | had the water/sewer situation.
payment to remove wastewater - no matter how many deliveries [none the less. property.
when thawed. they receive. They should pay

more than the base employee
price if they receive extra
deliveries.

197 || have to order 1,000 gallons, but Yes. No. No - should be charged for Yes. Yes, $200/month. Yes.

only use about 600 - 700 gallons. usage throughout city. Piped
Would like water usage metered water users use way more water
for better equality by users. than | do but pay less.

198 |Need waier & sewer pipes here jNo problem. Yes. No. The rates are fair. Very much in favor. | will be very |Yes, $50/month. None. Yes.

in Larson Sub. - running water. happy.

199 {Cost. Cost. Yes. No. Cost seem to be escalating. Yes, should help the city contain {Yes, ?/month. Fair pricing for all customers.

costs.
200 No heat tapes. Yes. No Yes Yes No
201 |Waiting for piped system rates  |Yes No No- too high for level of service. |Yes - more efficient when No. Yes.
are too high. Metered delivery. : installed, should be cheaper.
202 |improve water quality - Yes No No... too many city employees | we don't get increase for Yes. $75/maonth Not to increase payments to
everything over paid customers should get |service. customers.
services increased.
203 |the water is discolored - rusty Yes. Yes The service rates are fair now. Yes. $117/month The flushing on ASHA housing UPGRADE ASHA WATER SYSTEMI!I
and undrinkable. Since we can't drink it and the does not get any better. | still This is an ongoing problem.
discoloration of all white clothing have to scrub rust every 2 days
is stained- tub, toilet and clothes and it costs me money to get
water are rusted. supplies for rust removal.

204 emergency delivery needs to be {No No NO - too high! Yes Yes. ?/month cost of living in Bethel is already |it would depend.
handted with courtesy and formidable. CLEAN WATER A
guidelines. MUST!

205 [More filtration needed. Cant Proper filtration. Yes Yes The rates should be lower to Yes. No. $80/month. The quality is not being improved|No, existing above ground pipe JCut more time to improve the filtration.

wash whites with it without encourage hook up to piped but the rates are going up, this is [is restricting full utilization of my|
staining them. Not fit to drink. service. not right. small property.

206 Drivers never care about Yes Yes Too much. Yes, very much. Yes, $20/month Yes
overfl