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Introduced by: Council Member Kent Harding
Date: February 14, 2012
Action:
Vote:

CITY OF BETHEL, ALASKA

Resolution # 12-05

A RESOLUTION BY THE BETHEL CITY COUNCIL REQUESTING THE GOVERNOR
AND LEGISLATURE TO APPROPRIATE UP TO $20,000,000 FOR THE
CONSTUCTION AND IMPROVMENTS TO THE SEWAGE LAGOON

WHEREAS, the Bethel City Council believes that properly planned, constructed, installed,
operated, and maintained wastewater treatment systems are essential to the health
and safety of the Bethel residents;

WHEREAS, adequate sanitation facilities promote the health and welfare of the citizens of this
city by preventing the pollution of ground and surface water;

WHEREAS, a properly constructed and maintained sewage lagoon will prevent a public nuisance
of discharge overflow onto ground surface water and odor being emitted from an
outdated facility;

WHEREAS, by definition, a Wastewater Sewage Lagoon is a shallow body of water in which
organic wastes are decomposed by bacteria in the presence of free oxygen;

WHEREAS, strengthening and expanding the outdated sewer lagoon has been a number one
priority for the City of Bethel since 1992;

Whereas, the Bethel City Council desires to eliminate hazards to the public health by
minimizing pollution of water supplies and hazards to recreational areas and to
minimize disease transmission potential;

Whereas, the Bethel City Council is requesting assistance from the Alaska Legislature to
eliminate and prevent health and safety hazards by providing funds for the design,
construction, installation, operation, and maintenance of on-site wastewater
treatment systems;

NOW, THEREFORE, BE IT RESOLVED that the Bethel City Council hereby requests the
Governor and Legislature to appropriate up to $20,000,000 (Twenty Million Dollars) for FY 2013
construction and improvement to the sewage lagoon as outlined in the City of Bethel Water and
Sewer Facilities Master Plan.
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Introduced by:  Council Member Kent Harding
Date: February 14, 2012
Action:
Vote:

ENACTED THIS 14™ DAY OF FEBRUARY 2012 BY A VOTE OF _ IN FAVOR AND
_OPPOSED.

Joseph A. Klejka, Mayor

ATTEST:

Lori Strickler, City Clerk
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Similar to Water Loop C, water leakage at the pitoriface connections is estimated to be reduced,
which means that a large quantity of water will not need to be heated, treated and pumped.
Maintenance call outs for this Loop should also be greatly reduced. Cost savings due to the
reduced leakage and reduced callouts are estimated to be $60,000 per year and $12,000 per
year, respectively. By reducing the Water Loop A into two loops, pumping power will also be
reduced, resulting in an annual power savings and associated O&M cost savings.

6.3. WASTEWATER TREATMENT UPGRADES

6.3.1. Project Need

The existing wastewater treatment system consists of two unlined stabilization ponds; a primary
cell and secondary cell with a combined area of 60 acres. Presently, this volume is adequate
for current usage, as well as for the 20 year horizon based on population projections. However,
these ponds are reaching their hydraulic capacity due to infiltration of surrounding groundwater
and the accumulation of sludge.

Currently, the stabilization pond effluent is pumped to the tundra twice a year. Once before
freeze up and once immediately after the Spring thaw. This is done to maximize the storage
capacity of the ponds in order to hold the Winter wastewater load. Despite pumping the ponds
nearly dry in the Fall, the ponds need to be pumped before the Spring thaw in order to prevent
the ponds from overflowing in an uncontrolled manner and possibly collapsing the containment
berm.

In the past, the City’s “end of pipe” effluent quality data for years 2005 and 2006 exceeded the
EPA’s and State of Alaska's maximum levels for Total Suspended Solids (TSS), Biological
Oxygen Demand (BOD) and Fecal Coliforms. Additional usable storage volume is needed to
hold this wastewater for a longer time in the Spring so that biological degradation can occur. In
addition, the installation of seasonal aeration units will ensure more rapid and effective
wastewater treatment since oxygen is needed by the bacteria to allow their respiration reactions
to proceed more rapidly.

In addition to the problem of insufficient storage volume, the effluent is presently discharged to
the tundra north of the existing stabilization ponds in a drainage system that eventually makes
its way to Brown’s Slough, which runs through Bethel. A more controlled treatment scheme is
warranted to provide a higher level of treatment and/or the effluent should be routed through a
different drainage basin.

6.3.2. Project Alternatives

Several types of wastewater treatment concepts have been developed in the past. Foremost is
a Membrane Biological Reactor (MBR) treatment plant. Another concept to improve treatment
by mechanically aerating the stabilization ponds has been investigated. These project costs
have been estimated by others in past years and have been considered in this report with the
costs converted to 2010 dollars to account for inflation. This report also considers an alternative
involving a new stabilization pond to provide usable storage and a wetlands treatment system to
provide additional treatment of the effiuent as well as the option of increasing the existing usable
volume by lining the berms and dredging the accumulated sludge.

A summary of these altematives and estimates of their costs are shown in Table 6.4-1.
Compared to the previously mentioned alternatives, rehabilitating the existing stabilization
ponds and utilizing the existing wetland treatment system is expected to be less costly in terms
of both capital costs and annual operations and maintenance. However, acquiring the land to
the north will need to be negotiated and completed, which is an unknown at this time.
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TABLE 6.4-1 Preliminary Evaluation of Wastewater Treatment Alternatives

Alternative

Environment
al Impacts

Land
Requirements

Capital
Cost
(Million
$)

Annual

O&M
Costs
(Million
$)

Present
Worth
(2030)

(Million

$)

Advantages

Disadvantages

MBR

Effluent
meeting all
standards is
discharged
to river.

APDES
permit
required.

Minimal. Can
be located on
existing land

owned by the
City of Bethel.

$19.685

$0.885

$58.409

Effluent
quality can be
higher than
other
alternatives

Capital and
O&M costs
are highest of
all
alternatives.
Possible
failure and by-
pass of
system if not
operated and
maintained

properly.

Mechanical
Lagoon
Aeration

Energy is
used to run
the aerator
motors.

Minimal. Can
be located on
existing land

owned by the
City of Bethel.

$17.335

$0.564

$45.709

Somewhat
improved
treatment
performance
can be
expected at
the lagoon
discharge
point.

On its own,
aeration does
not solve the
problem of
insufficient
storage over
the winter
months.

New tundra
pond and
wetlands
treatment

Discharge
point o the
environment
varies

Land will need
to be acquired
for this
alternative.

$11

$0.01-
$0.02

$22.4

Lower capital
and O&M
costs.
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systems depending Pumping is
upon which required to
wetland transfer
treatment effluent to the
option is new
pursued. stabilization
New or pond.
revised
APDES Significant
permit will be land area is
needed in required.
either case. Land
acquisition
may be time-
consuming
and possibly
unsuccessful.
It may be
technically
challenging to
define the
rational basis
of design o
the
satisfaction of
ADEC.
Rehabilitate | Effluent Land will need | $7.0 0.0075 | 14.2 Significant
existing meeting all to be acquired land area is
lagoons, standards is | for this required.
purchase discharged alternative. Land
and enhance | to river. acquisition
existing may be time-
wetlands APDES consuming
area to north, | permit and possibly
add wind | required. unsuccessful.
powered
aeration It may be
units, line technically
berms and challenging to
dredge the define the
ponds rational basis
of design to
the

satisfaction of
ADEC.

Appendix E contains a life- cycle cost analysis for project alternatives.
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6.3.3. Project Description

At this time, the preliminary order-of-magnitude cost estimates indicate that increasing the
usable volume in the existing lagoons and utilizing the existing wetland treatment system would
be the most economical alternative assuming the land acquisition challenges can be overcome.
The concept of a lined pond was not pursued because of the likely presence of permafrost and
the settling and tearing of the liner that may occur in thaw-unstable soils. A summary of the
design criteria for a new stabilization pond and wetland treatment system are shown in Table

6.4-2, below.

TABLE 6.4-2 General Wastewater Design Criteria

2008 Population 5,665
2030 Design Population 6,650
Design Per Capita Wastewater Flow gal /cap - day 50
Design Per Capita BOD Load Ibs BOD / cap - day 0.15
Design Wastewater Flow gpd 332,500
Design BOD Load Ibs BOD / day 1,000
Stabilization Pond Sizing Criteria
Design BOD Load Ibs BOD / acre - day 20
Design Hydraulic Detention Time days 8 months
Design Pond Area acres 50
Existing Total Pond Area acres 60
Additional Pond Area Required acres 0
Design Usable Storage Volume gal 121.4 million
Existing Usable Volume gal under evaluation
< 90 million
Additional Usable Volume Required gal under evaluation

Wetland Treatment System Design Criteria

Design Hydraulic Load gal / acre - day under evaluation

This report identifies three potential options for locating a new stabilization pond/wetland system
as shown in Drawing 4 and outlined in Table 6.4-3. The least costly option in terms of O&M
costs is Option 1 — utilizing the existing natural wetlands just to the north of the existing
stabilization ponds. Option 3 is the most costly in terms of O&M as the effluent has to be
pumped some 8,000 feet to this location. A preliminary review of the land ownership
information is provided in Drawing 3, in Appendix F.
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Table 6.4-3 Preliminary Evaluation of Stabilization Pond/Wetland Treatment Sites

Alternative | Environ- Land Capital Annual | Present | Advantages
mental | Requirements Cost O&M Worth
Impacts (Million $) | Costs (2030) | Disadvantages
(Million | (Million
$) $)

Option 1 Located Land 7 .01 115 Located closest
on fand acquisition Estimate is to existing
that is required. order of wastewater
presently magnitude ponds. Minimal
subjectto | See Drawing 4 | only. Cost pumping
sewage and Appendix | for land distance to the
discharge. | F acquisition new pond and

has been wetland

estimated. treatment
system.
Effluent from
treatment
system
continues to
discharge to
Brown'’s Slough
and run through
Bethel.

Option 2 Loss of Land 11 0.015 13.3 Discharge
natural acquisition Estimate is drains away
tundra. required. order of from the City of

magnitude Bethel.
See Drawing 4 | only. Cost Discharge is
and Appendix | for land more directly to
F acquisition the Kuskokwim
has been River.
: estimated.

Option 3 Loss of Land 12 0.02 15.0 Discharge
natural acquisition Estimate is drains away
tundra. required. order of from the City of

magnitude Bethel.

See Drawing 4 | only. Cost Located furthest

and Appendix | for land from the

F acquisition existing ponds
has been and requires an
estimated. 8,000-foot long

force main.
Discharge is
more directly to
the Kuskokwim
River.
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The main purpose of rehabilitating the existing ponds is to provide more usable storage. In
addition, these improvements will serve to improve the effluent quality as well. In combination
with a wetland treatment system, the improvement in effluent quality would be significant.

Operationally, the existing stabilization pond/wetland treatment system would function in a
manner similar to the present system except the pond effluent would be pumped constantly
through the summer and at a slower rate than the present Fall/Spring pumping approach.
Wetland treatment systems can be adapted from an existing natural wetland or a constructed
wetland. Constructed wetlands have performed in the Lower 48 states for 30 years without
signs of diminished treatment capability and recent projects in Alaska are proving as durable. In
Alaska, constructed wetlands must cope with slower treatment rates due to the cooler and
shorter duration summers. Nonetheless, wetland treatment systems can and do function in this
environment, typically as an additional step associated with a stabilization pond. Construction is
straightforward, incorporating a bentonite liner between non-woven geotextiles covered by
topsoil. This creates a root zone for cattails, softstem bulrush, calla lily, and sedges, all
indigenous to Alaska.

In addition, an analysis of the possibility of power generation using wind turbines or other
alternative options to provide power for the new sewage effluent pumps has been prepared and
is attached in Appendix D. Wind energy is a pollution-free, sustainable, and inexhaustible form
of energy. It does not use fuel, it does not produce greenhouse gasses, and it does not produce
toxic or radioactive waste.

6.3.4. Scope and Cost Estimate

The existing stabilization ponds are in a dynamic equilibrium with the surrounding tundra. When
the ponds are pumped to a level below the natural water level of the surrounding tundra, the
groundwater seeps in. When the water level in the pond is above that of the surrounding
tundra, the pond water seeps out. The situation may be complicated by the presence or
absence of seasonal frost and permafrost. The actual usable storage for holding winter
wastewater can change depending on a variety of natural and operational factors which are still
under evaluation at this time.

The scope of this project includes rehabilitation of the existing stabilization ponds and utilization
of a wetlands treatment system at one of the three possible sites tentatively identified for land
acquisition. For Options 2 and 3, a new pump station is anticipated to transfer effluent to this
wetlands treatment area. These pumps would be from 5 to 20 horsepower depending upon
which site is selected for development. Option 3 is furthest away and requires larger pumps
and more pumping energy. For this preliminary estimate, it is assumed that these will be
electrically-driven pumps and that an extension of the existing power supply from the existing
Bethel Utility Company will be required. The pumps would be located near the location of the
existing discharge structure near the secondary (lower) stabilization pond.

Stand-alone wind powered pumps and a utility interface system for wind powered pumps are
being investigated. However, the preliminary data (not shown) suggests that an electrical power
extension would be most cost effective.

A preliminary construction cost estimate for the Wastewater Treatment Upgrades is
approximately $6,200,000. In addition, approximately $862,000 has been estimated for bid
phase services, project administration and site surveillance. See Appendix G for more detailed
cost estimates. Maintenance call outs for the lagoon will be lowest for this option and should
also be reduced from the current system. Cost savings due to reduced callouts are estimated to
be $10,000 per year.
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6.4. SUMMARY OF OPERATIONS AND MAINTENANCE CosTs

The operations and maintenance cost impacts of the proposed water and sewer projects are
summarized below in Table 6.4-1.

Table 6.4-1 Summary of Operations and Maintenance Costs

No. Project Description Annual O&M Cost Impact
6.1 Water Loop C $60,000
6.2 Water Loop A & B Replacement $72,000
6.3 Sewage Lagoon Upgrade $10,000
TOTAL O&M COST IMPACT $142,000

As can be seen in this summary, a compelling impact of the proposed projects is to reduce
operations and maintenance costs for the City’s water and sewer facilities.

6.5. DESIGN CRITERIA AND REGULATORY REQUIREMENTS

There are several relevant performance requirements which can be expressed as design
criteria, as follows:

GENERAL.:

Design Year and Population. For this project, the designs should be based on high end
populations and flows projected at least to the year 2030, which have been estimated at

6,633.
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 Laver Depth: 2 to 7 feet.

Presence of, Permafrost: Generally continuous.
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WATER PROJECTS:

Materials of Construction. All materials for the water systems must be NSF 61 approved. To
the maximum extent possible all pipelines are to be HDPE arctic pipe with a minimum of 3
inches of insulation. All materials and design features are to be carefully chosen to be
appropriate for arctic conditions.

Flow Capacity. The new pipelines and pumping systems must have sufficient capacity to
handle peak flows in the design year. For water distribution, the design shall avoid major

pressure deviation from average operating pressures.

Maximum Pressure. Maximum pressures shall not exceed the pressure class for the pipes
selected. Normal piping for water systems is rated for 150 psi. HDPE water piping is to be
supplied as SDR 11, with a maximum pressure rating of 160 psi at 70 degrees F. For
engineering and design purposes, 150 psi will be used for the maximum water pressure.
Maximum pressure will typically only be a concern when evaluating fire flows or pressures
for hydro-testing.

Residual Pressure. Minimum residual pressures shall not be lower than 20 PSL

Minimum Flow Velocity. The average flow velocity in the new pipelines must be sufficient to
operate the pit orifice systems used to provide added heat to each service connection. The
minimum velocity for this requirement is mentioned in “Cold Regions Utilities Monograph,
Third Edition” as being between 1 and 2 feet per second. Both ends of this range will be
investigated during engineering design. Final design should result in average design
velocities in this range.

Separation Between Water Pipes and Sewers. In accordance with ADEC requirements, all new
water lines and sewers shall be designed and constructed with a minimum horizontal
separation between water and sewer pipelines of 10 feet and a minimum vertical separation
of 1.5 feet. Any deviation from this requirement shall be identified and reported to ADEC,
together with a written explanation and request for a waiver of this requirement.

Fire Flow Capacity. 2-hr. duration at 500 gpm, minimum.

Hydrant Spacing. 500 feet per International Fire Code recommendations.

Water Consumption. Piped Water: 65 gallons per capita per day (65 gcpd). Haul water: 26
gpcd

SEWER PROJECTS:
Sewer Flow Velocities. Sewer design slopes and sizing shall be based on a minimum full flow

velocity of 2 feet per second.
6.6. UNIQUE ENVIRONMENTAL IMPACTS

Water and sewer construction activities will naturally entail the usual impacts of noise, dust,
traffic and community disruptions at times. Project design work shall address any specific
environmental impacts which are identified during the design process.

All projects which involve excavation work involve the risk of encountering archaeological
artifacts from the older cultures which have inhabited the land on which Bethel is built. However,
the Alaska State Historic Preservation Office has determined that there should not be any
historic properties affected.
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Nonetheless, should any artifacts be unearthed as a result of project excavations, work at that
location must cease immediately and the proper authorities must be notified of the situation, in
accordance with the agreed SHPPO requirements.

6.7. LAND REQUIREMENTS AND EASEMENTS

The existing water distribution loops and sewer lines lie primarily in an established right-of-way.
In some locations, the pipelines cross properties where easements were never officially
established. These locations have been identified and easements will need to be officially
obtained by the City of Bethel wherever needed for new pipeline installation. All new water loop
or sewer pipe alignments will be either in the public streets rights of way or along established or
new easements where necessary.

Additionally, effluent that is pumped from the existing sewage lagoons currently runs through a
natural wetlands system located on private property to the north of the lagoons. As such, land
acquisition will be required for this project.

6.8. CONSTRUCTION CONSTRAINTS

All construction work must take place prior to the winter season when excavation, backfilling
and compaction activities become challenging. In addition, some of the service lines in this area
serve important City institutions. Water and sewer service functioning cannot be disturbed for
longer than a couple of hours at a time. The maximum time duration of service interruptions and
hours of shut down shall be defined by the construction contract.

We do not anticipate any hazardous materials, however any contaminated soils encountered
must be transported to an approved site for storage and the appropriate treatment to neutralize
or remove the contamination.

6.9. IMPACTS TO EXISTING INFRASTRUCTURE

The construction of water and sewer lines in the City will inevitably require digging in the street
rights of way and excavations crossing roadways, both for pipelines and for service
connections. Tightly specified materials for compaction and roadway restoration is the only way
to limit this impact in the short term. Improperly restored road excavations will become evident
within a few weeks or months of normal traffic use. In such cases, the contract may be written
to hold the contractor liable for rectification of such problems within one year from the date of

the work (the warranty period).

There will also be short term impacts to the level of service enjoyed by water and sewer service
customers. Also, during any prolonged water service interruptions, the contractor shall provide
advance public notices to the affected houses and altemative water supply in the form of a
water truck, bottled water, or similar. For any sewer service interruptions, the contractor shall
provide advance public notices to the affected houses.

6.10. CosT ESTIMATE

The proposed projects are anticipated to be accomplished over a period of four years. Detailed
construction cost estimates for these projects are included in Appendix G.

This estimate is a budgetary type of estimate, which is prepared by taking an informed estimate
of the quantities of work or services required and applying current known or estimated unit rates
to the work or services. On top of this estimated amount, a contingency of 10% to 20% is
added to cover inaccuracies in both the work and unit cost estimate, as well as unknown
fluctuations on the construction market.
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discoloration from old pipes that need to be replaced, occasional unwillingness of customers to
pay the electricity costs associated with keeping circulation pumps going (to keep pipes from
freczing in winter), and conflicts with traditional trail routes (pipes are located above-ground for
cost savings and ease of maintenance). Property owners recetving piped water service (or living
within 1,000 feet of a fire hydrant connected to the piped system) enjoy lower insurance rates,
but also tend to use more water than customers receiving hauled water. Residents have also
complained that the above-ground pipes are ugly ("N obody wants them in their yards.”) and
inconveniently block some trails.

Though high, rates for water and sewer services have not always kept up with the costs of
providing these setvices. Duting public planning discussions, residents expressed equity
concerns about the division of customers paying by volume (piped metered and hauled) versus
those on the piped system (un-metered), and suggested that all customers on the piped system
be metered and chatged by volume of water used. As one resident pointed out, “We have people
going to a relative’s house to do laundry because they’re on the piped system, so it doesn’t
matter how much water they use. That isn’t tight.” To address these concerns, a priority for the
City should be to conduct a rate study to determine the most equitable and fiscally responsible
rate structute, and to provide a clear explanation of these results with the general public.

Priority Projects Underway

1. Sewer force main and service lift station upgrades. Force main upgrades along Chief
Eddie Hoffman Highway, at City Subdivision, and the utility corridor from 7" Avenue to
the sewer lagoon, and upgrades to lift stations QFC #2, the Trailer Court, and QFC
Store. Paid for with USDA Rural Development funding. This project is nearly complete.
Contractor: CH2MHIilL '

2. City Complex manholes. Some of the manholes near the Courthouse ate sinking and
teating apatt the piping connected to them. Public Works will pull them above ground.
Estimated to cost about $275,000, this project is scheduled for this coming summer and
will be paid for with City funds.

3. Bethel Heights piped water distribution upgrades. Pipes for A, B, and C loop will
have to be teplaced to address the high iron content in the water. Estimated to cost over
$2 million. This project is on hold until funding is secured.

% 4. Wastewater lagoon. The lagoon is the Public Works Department’s highest future

priority; USDA Rural Development has refused to fund any other Bethel projects until
completed. The project is currently in the planning stage, and will probably take two to
three years to construct due to Bethel’s shozt construction window (4-5 months). The
project is estimated to cost about $20 million. Contractor: Larsen Engineering.

5. Bethel Institutional Corridor piped water distribution upgrades. The Bethel
Institutional Corridor Water System Phases 1 and 2 is the second highest priority after
the Bethel wastewater lagoon. A feasibility study for piped water was recently done for
the Bethel Institutional Cotridor, in the City Subdivision area serving multiple
institutions along the Chief Eddie Hoffman Highway (Contractor: Larsen Engineering).
A full cost analysis and rate study will be needed before further action is taken on this

pro;ect‘

Bethel Comprehensive Plan Update PUBLIC FACILITIES AND SERVICES 8-7
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CITY OF BETHEL

p.O. Box 388 » Bethal, Alaska 99559
543.2297 — Area Code 907

RESOLUTION #703

WHEREAS, health concerns are of the highest priority in the
thinking and work of the Bethel City Council, and

WHEREAS, the maintenance and continued functioning of the
Sewer Lagoon is essential to the health and safety of the entire
Community of Bethel, and

WHEREAS, we have experienced failures recently in the Sewer
Lagoon, and

WHEREAS, there is a construction program designed to
strengthen the existing Sewer Lagoon and protect against further
failures as well as expand the capacity of the Lagoon to
accommodate our needs, as projected, well into the next century,
and

WHEREAS, there is need to acquire land for the expansion of
the Lagoon and that land is presently in control of the Bethel
Native Corporation, and

WHEREAS, Bethel Native Corporation has indicated a
willingness to assist the City of Bethel in the Sewer Lagoon
project by making the desired land available, and

NOW THEREFORE BE IT RESOLVED that the City of Bethel
formally requests the assistance of the Bethel Native Corporation
to convey the needed land under the provisions of 14(c)(3) of the
Alaska Native Land Claims Settlement Act.

7
PASSED AND APPROVED THIS R DAY OF 77&%&4/ , 1992.

Vote: Unanimous approval

&%Ma 4? ;Zuﬁ7éigﬁf

%ﬁmes H. Feaster III, Mayor
ATTEST:

W G

?é#e Elam, City Clerk

“Deep Sea Port and Transportation Center of the Kushokwim”

P61



P62




CITY OF BETHEL

P.0O. Box 388 ¢ Bsthal, Alaska 99558
5432297 —Area Coda 807

RESOLUTION #7185

A RESOLUTION REQUESTING CAPITAL FUNDING THROUGH THE STATE OF
ALASKA, VILLAGE SAFE WATER PROGRAM.

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

WHEREAS, The Council desires to provide adequate sanitation facilities for the
residents of Bethel, Alaska, and has determined the sewer lagoon project to be the
Number 1 priority for the community, and

WHEREAS, The Department of Environmental Conversation/Village Safe Water
Program, hereinafter called VSW, can provide the technical assistance necessary to
improve the sewer lagoon problem, and

NOW THEREFORE BE IT RESOLVED, that the Council hereby requests the
Governor appropriate $1,850,000 through the VSW Program to design and build the
sewer lagoon expansion project,

BE IT FURTHER RESOLVED, that the Council hereby anthorizes VSW or its
representatives to enter upon or cross Community Land for the purposes of assisting the
City in carrying out this sewer lagoon project.

I, the undersigned, hereby certify that the Council is composed of seven (7) members, of
whom seven constituting a quorum were present and that the foregoing resolution was

PASSED AND APPROVED by the Council of Bethel, Alaska, this 22nd day of
September, 1992,

VOTE: 7 Yeas; 0 Nays

%{//}w, /3/ }M jZIZ*

J ;(mes H. Feaster, III

Mayor
ATTEST:
Vet Ao Ut
ﬂne Elam, City Clerk Council Member

“Deep Sea Port and Transportation Cenier of the Kuskokwim”
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CITY OF BETHEL

P O Box 388 - Bethel, Alaska 85559
907-543-2087
FAX # 543-4171 Presented by: City Manager Hunter
Date: February 14, 1995
Action: Passed
Vote: 5-Yes, 0-No

RESOLUTION #95-10

A RESOLUTION OF THE BETHEL CITY COUNCIL ACCEPTING A GRANT FOR
SEWAGE LAGOON CONSTRUCTION COMPLETION

WHEREAS, the City of Bethel requested an appropriation from the 1994 Alaska
State Legislature through the Village Safe Water Program for funds to apply toward
financing the completion of construction the sewage lagoon; and

WHEREAS, the Alaska State Legislature made an appropriation in the amount of
$500,000 (five hundred thousand dollars) for this project; and

WHEREAS, the Village Safe Water Program has made these grant funds available
to the City of Bethel through Grant Number 16715.

NOW, THEREFORE, BE IT RESOLVED that the Bethel City Council hereby accepts
Grant Number 16715 in the amount of $500,000 for funds to apply toward financing the
completion of construction of the sewage lagoon; and

BE IT FURTHER RESOLVED that the Bethel City Council hereby authorizes the
City Manager to sign all grant documents and administer the grant in accordance with its
conditions on behalf of the City.

PASSED AND APPROVED THIS 14TH DAY OF FEBRUARY, 1995,

Allan Wintersteen, Mayor

ATTEST:

Mrinie Lk

Connie Tucker, City Clerk

City of Bethel
Resolution #95-10
Page 1 of 1 Page

“Deep Sea Port and Transportation Center of the Kuskokwim”
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Introduced by: City Manager Herron
Date: August 31, 2004
Action: Adopted
Vote: 4-2 (Williams, Rodgers)

CITY OF BETHEL, ALASKA

RESOLUTION # 04-32

A RESOLUTION REQUESTING CAPITAL FUNDING THROUGH THE STATE OF
ALASKA, VILLAGE SAFE WATER PROGRAM, SFY2006 CAPITAL
CONSTRUCTION QUESTIONNAIRE

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

WHEREAS, the Council desires to provide adequate sanitation facilities for the residents of
Bethel, Alaska and has determined the project to be number one priority for the
community;

WHEREAS, the Department of Environmental Conservation/Village Safe Water Program,
hereinafter, called VSW, can provide the technical assistance necessary to improve
the sanitation facilities’ problem;

NOW THEREFORE BE IT RESOLVED that the Council hereby requests the Governor and
Legislature to appropriate up to $10,000,000 included in SFY2006 Capital Construction
Questionnaire through the VSW Program to design and build Bethel Water and Sewer
Improvements (Service construction management and administrative services for the water and
sewer improvement projects in the City of Bethel Water and Sewer Facilities Master Plan
Update, dated July 2, 1996),

BE IT FURTHER RESOLVED that the Council hereby authorizes VSW or its representatives to
enter upon or cross community land for the purposes of assisting the Council in carrying out
this sanitation facilities’ improvement project.

BE IT FURTHER RESOLVED that the Council will cooperate with the provisions of needed
agreements entered into between the Council and VSW, and that said provisions will be duly
carried out by City of Bethel's Administration.

PASSED AND APPROVED THIS 31° DAY OF AUGUST 2004,

-

ATTEST: R. Thor Williams, Vice- Mayor

g ﬂ[//)&d . // W/&f/

Selena Malofk, City Clerk

City of Bethel, Alaska Resolution #04-32
Page 1 of 1
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Introduced by: City Manager Baird
Date November 8, 2006
Action: Passed
Vote: Unanimous

CITY OF BETHEL, ALASKA

RESOLUTION #06-29

A RESOLUTION ACCEPTING VILLAGE SAFE WATER FUNDING FROM
DEPARTMENT OF ENVIRONMENTAL CONSERVATION DIVISION OF WATER IN
THE AMOUNT OF $8,500,000 AS PART OF GRANT OFFER #07E156

WHEREAS, the City of Bethel wishes to accept Grant Offer #07E156 from the State of Alaska
Department of Environmental Conservation in the amount of $8,500,000 as
provided for by the Village Safe Water Act (AS46.07);

WHEREAS, this grant will be used to finance the construction of the QFC #2 lift station,
installation of approximately 3,170 linear feet above ground force from main lift
station to the existing sewage lagoon, and the remodeling of both the standby
generator building and the second floor of the Bethel Heights water treatment
facility;

WHEREAS, the scope of work also provides for a portion of the design and construction of
the sewage treatment facility;

WHEREAS, the resulting water and sewer improvements are valuable for the overall quality
of life for the citizens of Bethel.

Now, THEREFORE, BE IT RESOLVED that the Bethel City Council accepts the Village Safe Water
Grant Agreement #07E156 in the amount of $8,500,000 for the City of Bethel from the
Department of Environmental Conservation Division of Water in support of the cooperative
efforts to develop sustainable sanitation facilities.

PASSED AND APPROVED THIS 8™ DAY OF NOVEMBER ZOOC»SY WANIMOUS VOTE

IN FAVOR. ﬁ L

Daniel C. Leinberger, Mayor

ATTEST:

M el

/
Sandra’Modigh, City\Clerk

City of Bethel, Alaska Resolution #06-29
Page 1 of 1
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Introduced By: City Manager Baird
Date: May 22, 2007
Action: Passed
Vote: 5-0

CITY OF BETHEL, ALASKA

RESOLUTION #07-21

A RESOLUTION REQUESTING CAPITAL IMPROVEMENT PROJECT (CIP)
FUNDING THROUGH THE STATE OF ALASKA,
VILLAGE SAFE WATER PROGRAM.

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

WHEREAS, the Department of Environmental Conservation/Village Safe Water Program,
hereinafter called VSW, may provide assistance necessary to address the following
sanitation facility construction needs in the community: Mechanical Wastewater
Treatment Facility Improvements,

WHEREAS, the Council desires to provide adequate sanitation facilities for residents of the
community and has determined the above reference project to be the highest
priority for sanitation facility planning for the community.

Now, THEREFORE, BE IT RESOLVED that the Council hereby requests the Governor and
Legislature appropriate $10,000,000.00 through the VSW Program to complete the construction
project identified above.

BE IT FURTHER RESOLVED that Wally Baird, City Manager is hereby authorized to negotiate,
execute, and administer any and all documents, contracts and agreements required for granting
funds to the City of Bethel and managing funds on behalf of this entity, including any
subsequent amendments to said agreements.

BE 1T FURTHER RESOLVED that the Council hereby authorizes VSW or its representatives to enter
upon or cross community land for the purposes of assisting the Council in carrying out this
construction project.

BE IT FURTHER RESOLVED that the Council will cooperate with the provisions of needed
agreements entered into between the Council and VSW, and that said provisions will be duly
carried out.

PASSED AND APPROVED THIS 22" DAY OF MAY, 20 - L

Daniel C. Leinberger, Mayor

T e —

Sandra Modigh, CisdClerk

City of Bethel, Alaska Resolution 07-21
Page 1 of 1

P71



P72




Introduced by:  Council Member
Middlebrook
Introduction Date: July 10, 2007
July 24, 2007
August 14, 2007
Action: Passed
Vote: 6-0

CITY OF BETHEL, ALASKA

Resolution # 07-24

A RESOLUTION BY THE BETHEL CITY COUNCIL CHOOSING TO PURSUE
CONVENTIONAL WASTE WATER TREATMENT FACILITIES

WHEREAS, the high price of utilities is burdensome and detrimental to most of the
citizens of Bethel;

WHEREAS, it is not the desire of the city to have the citizens of Bethel pay the price for
producing higher than regulatory compliant effluent;

WHEREAS, it is simply the desire of the city to produce regulatory compliant effluent at
the lowest possible operating and maintenance costs;

NOW, THEREFORE, BE IT RESOLVED that the City shall not pursue the MBR (Membrane
Bioreactor) mechanical wastewater treatment plant at this time.

NOW, THEREFORE, BE IT FURTHER RESOLVED that the City will pursue a plan to use
any available treatment processes to produce regulatory compliant effluent at the
lowest operating and maintenance costs. Because of volatile energy costs, total energy
usage is to be a consideration in any possible designs. The design and operation of
other treatment facilities such as those in Kodiak, Anchorage and other Alaskan
communities may be used as examples of how such facilities can and do work.

ENACTED THIS 14" DAY OF AUGUST, 2007 BY A VOTE ©F B:IN FAVOR AND 0
OPPOSED. h

Daniel C. Leinberger, Mayor

I

Sandra Modighi, City Cledd

City of Bethel, Alaska Resolution #07-24
1of1l
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Introduced by: Don W. Baird,
City Manager
Date: July 24, 2007
Action;  None
Vote:

CITY OF BETHEL, ALASKA

Resolution #07-26

A RESOLUTION BY THE BETHEL CITY COUNCIL
APPROVING THE WASTE WATER TREATMENT FACILITY
AS A PART OF THE BACKBONE WATER & SEWER IMPROVEMENT PROGRAM
OF THE CITY OF BETHEL FINAL BUSINESS PLAN

WHEREAS, the State of Alaska Department of Environmental conservation, Division of Water,
Village Safe Water (VSW) Program is currently funding the City of Bethel’s Water &
Sewer Capital Improvement Program;

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

WHEREAS, the City is currently upgrading the community’s backbone water & sewer
infrastructure, improvements are anticipated to be completed in 2010;

WHEREAS, the final “backbone” facility needing to be upgraded is construction of a mechanical
wastewater treatment facility to replace the deficient facultative sewage lagoon;

WHEREAS, replacing the facultative sewage lagoon with a mechanical wastewater treatment
facility will have an increase in operations and maintenance costs;

THEREFORE, BE IT RESOLVED THAT the Bethel City Council hereby approves and accepts
the City of Bethel Business Plan that includes the increased operations and maintenance
costs of the mechanical wastewater treatment facility.

PASSED AND APPROVED THIS DAY OF APRIL , BY A
VOTE.

Daniel C. Leinberger, Mayor
ATTEST:

Sandra Modigh, City Clerk

City of Bethel, Alaska Resolution #07-26
lofl
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Introduced by: City Manager Foley
Date: August 11, 2009
Action: Passed
Vote: 4-0

CITY OF BETHEL, ALASKA

Resolution # 09-33

A RESOLUTION TO ADOPT A PHASED APPROACH TO INCREASING
WATER AND SEWER RATES AND REDUCE OPERATON AND
MAINTENANCE EXPENSES AND PAY FOR WATER AND SEWER
ENTERPRISE FUNDING SHORTFALLS WITH GENERAL FUNDS

WHEREAS, the City of Bethel “City” will comply with conditions set forth by the
USDA/RD Office in order to obtain grant funding for water and sewer
infrastructure development;

WHEREAS, the City will pursue a phased development of its rate structure to charge
rates reflective of cost;

WHEREAS, general funds will be used in lieu of increased rates until such time that
water and sewer enterprise revenues cover all the costs;

NOW, THEREFORE, BE IT RESOLVED that the Bethel City Council hereby supports a
phased approach to increasing water and sewer rates and reducing
operation and maintenance expenses and will use general funds to pay for
the water and sewer funding shortfall until such time that the rates cover
the costs.

ENACTED THIS 14 DAY OF AUGUST 2009 BY A VOTE OF 4 IN FAVOR AND 0

OPPOSED.
/. /%/
ﬂe e\K/a, Mayo
sz iz 10D

Lori Strickler, City Clefdd

City of Bethel, Alaska Resolution #09-33
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Introduced by: | Finance Committee
Date: | July 14, 2009
Action: | Passed
Vote: | 7-0

CITY OF BF THEL, ALASKA
Resolution #09-30

INCREASING THE CONTRACT WATER RATES.

WHEREAS, the City of Bethel currently has established in 2007 a monthly rate of $.016
per gallon; and

WHEREAS, the cost to produce a gallon of water in 2009 is $.0246 per gallon; and

WHEREAS, The Water and Sewer Enterprise Fund is operating at a loss in 2009 due
to increased costs; and

WHEREAS, continued operation with contract rates below cost will result in further
cash losses in the Water and Sewer Enterprise Fund; and

WHEREAS, the City Council has authority to move and direct the City Administration to
revise the contract water rate once per calendar year; and

WHEREAS, the Finance Committee seeks to provide solutions to help minimize the
funding shortfall in the Water and Sewer Enterprise Fund.

NOW, THEREFORE, BE IT RESOLVED, that the Bethel Finance Committee
recommends the Bethel City Council take action to direct the City Administration to
revise the Memorandum of Agreement(s) pertaining to bulk water purchases to reflect a

monthly rate of $.03 per gallon.

ENACTED THIS 14" DAY OF JULY 2009 BY A VOTE OF 7 IN FAVOR AND 0 OPPOSED.

ATTEST: /} | /{u— ///Jj

ﬁs?’h Kfej ké ,u I\}Ey‘or

City of Bethel, Alaska Resolution #09-30
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Introduced by: Lee Foley, City Manager
Date: February 14, 2012
Action:
Vote:

CITY OF BETHEL, ALASKA

Resolution # 12-03 Substitute

CITY OF BETHEL'S REVISED PARTICIPATION IN FY 2012
DENALI COMMISSION’S TRANSPORTATION PROGRAM—WATERFRONT
PROJECT NOMINATION

WHEREAS, the Denali Commission informed the City of Bethel that its FY 2012 Waterfront
Project Nomination to Denali Commission’s Transportation Program requesting
$1,000,000 to dredge the Bethel Small Boat Harbor mooring basin would not be
supported due to lack of full funding to dredge the entire basin and entrance
channel;

WHEREAS, the Denali Commission recommended that the City revise its request and instead
pursue $1,000,000 in funding to replace the north and south boat launch ramps and
scour both ramps at the Bethel Small Boat Harbor;

WHEREAS, the purpose of Resolution #12-03 Substitute is to replace the previous Resolution
12-03 in order to request $1,000,000 from the FY 2012 Denali Commission’s
Transportation Program in order to pay for construction and installation of the north
boat launch ramp and the south boat launch ramp at the Bethel Small Boat Harbor;

WHEREAS, the City’s request for funding would also cover the cost to scour the toe of the north
and south boat launch ramps, as needed, to ensure maximum ramp performance
once installed;

WHEREAS, City Port Director Peter Williams estimated the cost to construct the north and south
boat launch ramps and scour the toes at approximately $1,500,000;

WHEREAS, the remaining $500,000 to complete this boat launch ramp construction project will
come from the following sources: $100,000 in FY 2012 City of Bethel Adopted
Annual Budget - “Denali Commission cash match” line item, and $400,000 from Port
of Bethel unrestricted fund balance;

WHEREAS, the Bethel City Council, in conjunction with the City Finance Department, hereby
commits the $500,000 in cash matching funds identified in the prior section to the
construction of the north and south boat launch ramps and related scouring at the
Bethel Small Boat Harbor;

City of Bethel, Alaska Resolution #12-03 Substitute
10f2
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Introduced by: Lee Foley, City Manager
Date: February 14, 2012
Action:
Vote:

WHEREAS, the City of Bethel pledges to maintain the north and south boat launch ramps such
that they remain functional throughout their expected service life;

WHEREAS, the City of Bethel certifies that it has acquired the real property interests required by
the Department of the Army, and otherwise is vested with sufficient title and interest
in lands to support construction of a Denali Commission-funded project at the Bethel
Small Boat Harbor in Bethel, Alaska;

WHEREAS, the City of Bethel authorizes the Department of the Army, its agents, employees and
contractors, on behalf of the Denali Commission, to enter upon portions of the City
of Bethel lands encompassing the Bethel Small Boat Harbor and its City-owned
environs, to construct and install the north and south boat launch ramps and scour
the ramp toes, as defined in the work plan approved by the City, Denali Commission,
and U.S. Army Corps of Engineers—Alaska District Office, JBER, Alaska;

NOW, THEREFORE, BE IT RESOLVED that the Bethel City Council supports and approves
the U.S. Army Corps of Engineers—Alaska District’s completion of the FY 2012 Denali
Commission Transportation Program nomination form on behalf of the City of Bethel
and the Denali Commission’s change in the request to pursue $1,000,000 in funding
to construct and install two boat launch ramps and scour the toe of each;

BE IT FURTHER RESOLVED, that the Bethel City Council commits $500,000 in cash match to
the north and south boat launch construction project, provided the U.S. Army Corps
of Engineers is awarded the grant from the Denali Commission;

BE IT FURTHER RESOLVED, that the Bethel City Council hereby authorizes City Manager Lee
M. Foley to sign the Authorization for Entry for Construction form that permits the
Department of the Army to enter upon City land and complete the Bethel Small Boat
Harbor boat launch ramp construction project.

ENACTED THIS 14™ DAY OF FEBRUARY 2012 BY A VOTE OF __ IN FAVORAND ___
OPPOSED.

Joseph A. Klejka, Mayor
ATTEST:

Lori Strickler, City Clerk

City of Bethel, Alaska Resolution #12-03 Substitute
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Introduced by: Lee Foley, City Manager
Date: January 10, 2012
Action: Passed
Vote: 6-0

CITY OF BETHEL, ALASKA

Resolution # 12-03

CITY OF BETHEL’S REVISED PARTICIPATION IN FY 2012

DENALI COMMISSION’S TRANSPORTATION PROGRAM—WATERFRONT

PROJECT NOMINATION

WHEREAS, the Denali Commission informed the City of Bethel that its FY 2012 Waterfront

Project Nomination to Denali Commission’s Transportation Program requesting
$1,000,000 to dredge the Bethel Small Boat Harbor mooring basin would not be
supported due to lack of full funding to dredge the entire basin and entrance
channel;

WHEREAS, the Denali Commission recommended that the City revise its request and instead

pursue $1,000,000 in funding to replace the north and south boat launch ramps and
scour both ramps at the Bethel Small Boat Harbor;

WHEREAS, the purpose of Resolution #12-03 is to replace and rescind Resolution #11-35 in

order to request $1,000,000 from the FY 2012 Denali Commission’s Transportation
Program in order to pay for construction and installation of the north boat launch
ramp and the south boat launch ramp at the Bethel Small Boat Harbor;

WHEREAS, the City’s request for funding would also cover the cost to scour the foot of the north

and south boat launch ramps, as needed, to ensure maximum ramp performance;

WHEREAS, the U.S. Army Corps of Engineers—Alaska District estimated the cost to construct

the north and south boat launch ramps and scour the toes at approximately
$1,800,000, the same cost as the previously requested dredging project;

WHEREAS, the remaining $800,000 to complete this boat launch ramp construction project will

come from the following sources: $300,000 in left over dredging design money
awarded by Denali Commission to Corps of Engineers in 2009, $100,000 in FY 2012
City of Bethel Adopted Annual Budget - “"Denali Commission cash match” line item,

WHEREAS, the Bethel City Council, in conjunction with the City Finance Department, hereby

commits the $500,000 in cash matching funds identified in the prior section to the
construction of the north and south boat launch ramps at the Bethel Small Boat
Harbor;

City of Bethel, Alaska Resolution #12-03
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Introduced by: Lee Foley, City Manager
Date: January 10, 2012
Action: Passed
Vote: 6-0

WHEREAS, the City of Bethel pledges to maintain the north and south boat launch ramps such
that they remain functional throughout their expected service life;

NOW, THEREFORE, BE IT RESOLVED that the Bethel City Council supports and approves
the U.S. Army Corps of Engineers—Alaska District’s completion of the FY 2012 Denali
Commission Transportation Program nomination form on behalf of the City of Bethel
and the Denali Commission’s change in the request to pursue $1,000,000 in funding
to construct and install two boat launch ramps and scour the toe of each;

BE IT FURTHER RESOLVED, that the Bethel City Council commits $500,000 in cash match to
the north and south boat launch construction project, provided the U.S. Army Corps
of Engineers is awarded the grant from the Denali Commission, and the City’s
previous commitment to use $500,000 in cash match for the dredging project
proposed to Denali Commission is hereby deobligated;

ENACTED THIS 10™ DAY OF JANUARY 2012 BY A VOTE OF 6 IN FAVOR AND 0
OPPOSED.

Joseph A. Klejka, Mayor
ATTEST:

Lori Strickler, City Clerk

City of Bethel, Alaska Resolution #12-03
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Introduced by: City Manager Lee Foley
Introduction Date February 14, 2012
Public Hearing:
Action:
Vote:

CITY OF BETHEL, ALASKA

Ordinance #12-03

AN ORDINANCE AMENDING THE BETHEL MUNICIPAL CODE
SECTION 1.08 GENERAL PENALTIES

BE 1T ORDAINED by the City Council of Bethel, Alaska, that:

SectioN 1. Classification. This ordinance is of permanent nature and shall be
codified within the Bethel Municipal Code.

SectionN 2. Amendment. Section 1.08 of the Bethel Municipal Code, is amended as
follows (new language is underlined and old language is stricken out).

1.08 General Penalties

Sections:

City of Bethel, Alaska
Page 1 of 3

P85



P86

Introduced by: Mayor Joseph Klejka
Introduction Date January 10, 2012
Public Hearing:

Action:
Vote:

1.08.010 General penalty.

A. Penalty. Unless another penalty is specifically provided by this code for the
violation of any particular provision, any person who violates any of the
provisions or fails to comply with any of the mandatory requirements of this
code, upon conviction, shall be punished by a fine not to exceed three hundred
dollars ($300.00) and the violation shall be treated as an infraction.

B. Procedure. The charge for the violation of a code provision may be brought by a
city police officer, or that city official responsible for the administration and
enforcement of the code provision which has been violated. A person charged by
dispose of an infraction offense by paying the fine set for the violation charged
and pleading “no contact” in person or by mail, or may appear in court to contest
the charge. As an infraction, trial is by the court without a jury, and there is no
right to court-appointed defense council.

C. Separate Violations. Each day of a continuing violation of this code shall
constitute a separate offense.

D. Civil Action Alternatives. In addition to any other remedies or penalties which
may be provided in this code, or may otherwise be available, the city or any
aqagrieved person may institute a civil action against a person who violates any
provision of the code. In addition to injunctive and compensatory relief, a civil
penalty not to exceed one thousand dollars ($1,000.00) may be imposed for
each violation. An action to enjoin a violation may be brought notwithstanding
the availability of any other remedy. On application for injunctive relief and a
finding of violation or threatened violation, the superior court shall grant the

injunction.
1.08.020 Penalty surcharge authorization and collection.

The surcharge required to be imposed pursuant to AS 12.55.039 is authorized and shall
be imposed as a surcharge on penalties imposed for the violation of an ordinance, code
provision, or requlation of the city brought under citation or criminal complaint that
would require a preceding in the Alaska Court system if the defendant were to enter a
plea of not quilty. This surcharge is imposed in addition to any other fine or other
penalty provided by law. The court may impose and collect the surcharge on all
penalties imposed by the court or fines and bail forfeitures that are paid to the court.
The surcharge shall be deposited into the general fund of the state of Alaska in
accordance with AS 29.25.072.

City of Bethel, Alaska . . Ordinance 12-03
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Introduced by: City Manager Lee Foley
Introduction Date February 14, 2012
Public Hearing:
Action:
Vote:

Section 3. Effective Date. This ordinance shall become effective immediately, upon
passage by the City Council.

ENACTED THIS _DAY OF _ 2012, BY A VOTE OF _ IN FAVOR AND _ OPPOSED.

ATTEST:

Joseph A. Klejka, Mayor

Lori Strickler, City Clerk

City of Bethel, Alaska
Page 3 of 3
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City of Bethel Action Memorandum

Action memorandum No. 12-09
Date action introduced: 2-14-12 Introduced by: Mayor Klejka
Date action taken: pproved Denied
Confirmed by:

r S

Approve Mayor Klejka’s re-appointment of Abe Palacios to the

SUBJECT/ACTION: Planning Commission.

N J
Route to: Department/Individual: Initials: Remarks:
X City Manager
X Planning Director

Attachment(s): Application

Amount of fiscal
impact

Account information:

No fiscal impact

Funds are budgeted for.

Funds are not budgeted.

Budget modification is required.

Affected account number:

Action memorandum 12-9 is sponsored by Mayor Klejka at the request of the City Clerk.

Abe Palacios has requested re-appointment to the Planning Commission. If appointed, he would

be appointed to a term of three years.

AM No. 12-09
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Office of the City Clerk
City of Bethel

300 State Highway
Bethel, AK 99559-1388
Phone: (907)-543-1384
Fax: (907)-543-3817

APPLICATION FOR APPOINTMENT TO A COMMITTEE OR COMMISSION

Committee(s)/Commission(s) of interest:

Energy Committee

Parks and Recreation Committee

Finance Committee

Public Works Committee

Port Commission

Pubiic Safety and Transportation Commission

7X_ Planning Commission
All Planning Commissioners are required to provide an Alaska Public Offices Commission (APOC) Statement to the City
Clerk’s Office within 30 days of appointment. Commissioners must continue to provide an updated APOC statement to
the clerk’s office by the 15™ of March annually.

NAME: b /M /%—/»4(: Ly
MAILING ADDRESS: 2 O . 732 5=

RESIDENCE ADDRESS:

HOME PHONE: =~ WORK PHONE:
CELL PHONE: E-MAIL: ,
OCCUPATION: L)fpp o125 Harersee EMPLOYER: 2272 At

1. Do you (or an immediate family member) currently own or operate a business in the City of Bethel?
if so please provide the name and the type of business. /Uo.

Return completed application to the Office of the City Clerk. Page10f2
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2. Areyou (or an immediate family member) a member of a board of directors, officer of, or hold a
management position with, an organization that has financial dealirigs of one thousand dollars or
more in value with the city of Bethel? If so please provide the name and the type of business.

A/ H

3. Do you currently have a direct or indirect financial of business interest with the City of Bethel, to
include contracting, leaseholder, employee? If so please provide the name and the type of business.

Mo

4. Are you a resident of the City of Bethel? ?K Yes __ No If so, for how long? /.5 ?/ZI.

5. Does your schedule permit you to regularly attend required meet_ings:)é_ Yes __No

1 understand that this is a voluntary, appointed position to be confirmed by the Bethel City
Council. | further understand that this application is public information and the merits of my
appointment may be discussed at a publi¢ forum. in addition, my name may bé published in a
newspaper or other media outlet.

| have read Chapter 2.05 of the Bethel Municipal Code regarding Responsibilities of city council
members, municipal officers, appointed officials and employees-conflict of intefest. | agree to comply
with the code and understand that my tenure as a commission/committee member requires such
compliance.

| certify that the information in this application is true and accurate.

Signature of Applicant; )% 4 <<  Date: / '55‘ -2
P
FOR OFFICE USE ONLY
Date Received: |—5 ~2.0\2
Date of Council Approval: : Action Memorandum Number: () ~04

Date Applicant Notified:
Term Expiration: 12X — 31- 2015

Registered voter of the City _/Z§Yes __No

Return completed application to the Office of the City Clerk. Page20f2

P92




City of Bethel Action Memorandum

Action memorandum No. 12-10

Date action introduced: February 14, 2012 Introduced by: City Manager Foley
Date action taken: pproved
Confirmed by:

SUBJECT/ACTION: Acceptance of the Army National Guard Armory Building and land in its entirety while
providing office rental space to the Army National Guard.

Route to: Department/Individual: Initials: Remarks:
X Public Works Director

X Finance Director

X Planning Director

Attachment(s): None

Amount of fiscal impact Account information:
No fiscal impact
Funds are budgeted for.

X Funds are not budgeted. A new account will need
Budget modification is required. to be established as well
Affected account number: as an estimate for

operations of the facility.

The Guard has now determined that they do not have a need to retain any of the
property, or outbuildings, and would like to turn the entire facility over to the City
intact. When notified of this development, the Administration met with BG Bridges and
his staff to discuss the disposition in-depth and jointly tour the facilities.

The following information and data is germane:

o Affiliated Appraisers of Alaska conducted an investigation and analyses of the

property on February 10, 2009, with the following conclusions:

1. The Bethel ARNG Armory Building’s estimated market value is $1,500,000.00
(Cost to build was $580K).

2. The estimated market value of the FMA Maintenance Building is $95,000.00.

3. The estimated market value of the OMS-FMS Building is $235,000.00.

4. The Cold Storage Building situated on Lot 11, Block 7 has an estimated
market value of $55,000.00.

5. The Cold Storage Building situated on Lot 15, Block 7 has an estimated
market value of $145,000.00.

e Major performed since 1986 is as follows:

1. Main Armory Building:

a. The roof and membrane were replaced in 1986. Water stains noted in
earlier inspection were the result of not being cleaned up. The latest
inspection by Public Works personnel noted zero evidence of leakage.

b. $32,705.00 was expended on sewer repairs in 2008.

AM No.12-10 Pagel
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City of Bethel Action Memorandum

Action memorandum No. 12-10

Date action introduced: February 14, 2012 Introduced by: City Manager Foley

Approved & Denied

Date actiontaken: | | & Approved = | &

Confirmed by:

c. In 2010, pilings in front of the overhead door were removed at a cost of
$5,000.00.

d. The fire escape on the front of the building was replaced in 2010 at a cost
of $19,000.00.

e. Side stairways were replaces in 2010 at a cost of $19,000.00.

f. In 2011, $48,375.00 was expended to replace the 3000 gallon fuel tank.

2. OMS-FMS (Garage) Building:
a. The fuel tank was replaced by Alaska Borealis in 2010 at a cost of
$51,727.00
b. In 2010, the freeze pilings were tested by Arctic Foundation at a cost of
$4,432.00.
c. This building is fully equipped, heated, and would be ideal for light vehicle
maintenance, either in-house, or as a rented facility.

3. Metal Storage Building:
a. Arctic Foundation tested the freeze pilings in 2010 at a cost of $5,000.00.

o Diesel Oil Spill:
1. Cleanup and reclamation is almost complete. The NG will complete this
project and have it approved before transferring facility to the City.

o Well Log:
1. NG will provide; document on site.

The NG would also like to return to the City the property on Chief Eddie Hoffman
Highway that was initially granted to them for their new Armory.

They are also willing contribute up to $140,000.00 toward the creation of an Alaska
Territorial Guard Memorial (the Administration is already immersed in the planning
stages for this project and it will eventually be brought before the Council for
consideration).

Obtaining all of the property instead of just the main building, offers the opportunity for
space should the City elect to move forward with a seasonal pool while funding is
solicited for the YK Regional Aquatic Health & Safety Center.

Following council’s initial approval of this transfer via this Action Memorandum,
Administration will draft a non-codified Ordinance outlining the details of the transfer as
well as the property descriptions, as outlined in BMC 4.08.

AM No.12-10 Page 2




City of Bethel Action Memorandum

Action memorandum No. 12-11

Date action introduced: 2-14-12 Introduced by: Mayor Klejka

Denied

Date action taken:

Confirmed by:

Approve The Training And Travel Request For The City Clerk To
Attend The International Institute Of Municipal Clerk’s Annual

SUBJECT/ACTION:
Conference.

N\ J
Route to: Department/individual: Initials: Remarks:
X City Manager
X Finance Director
Attachment(s):
Amount of fiscal Account information:
impact

No fiscal impact

$3,500 Funds are budgeted for. 10-52-545

Funds are not budgeted.
Budget modification is required.
Affected account number:

Action memorandum 12-11 is sponsored by Mayor Klejka at the request of the City Clerk.

The City Clerk is requesting training and travel approval to attend the [IMC Conference which
will provide the City Clerk training specific to the Clerk’s Office. Additionally, this conference
would provide continuing education points to the City Clerk as she works on obtaining her
Master Municipal Clerk designation.

If approved this training opportunity would interfere with the May 22" Regular City Council
Meeting. The City Clerk’s Assistant will be available for the council meeting as well as general

day to day duties.

AM No. 12-11 Page 1
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City of Bethel Action Memorandum

Action memorandum No.

12-12

Date action introduced:

2-14-12

Introduced by:

Mayor Klejka

Date action taken:

Denied

Confirmed by:

/ S
Approve Mayor Klejka’s appointment of Pat Jennings to the Port
~Commission. ‘
SUBJECT/ACTION:
N 2
Route to: Department/Individual: Initials: Remarks:
X City Manager
X Port Director

Attachment(s): Application

Amount of fiscal
impact

Account information:

No fiscal impact

Funds are budgeted for.

Funds are not budgeted.

Budget modification is required.

Affected account number:

Action memorandum 12-12 is sponsored by Mayor Klejka at the request of the City Clerk.

Pat Jennings has requested appointment to the City’s Port Commission. If appointed Mr.
Jennings would fill one of four Commission vacancies for a term of three years.

AM No. 12-12
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Office of the City Clerk
City of Bethel

300 State Highway
Bethel, AK 99559-1388
Phone: (807)-543-1384
Fax: (907)-543-3817

APPLICATION FOR APPOINTMENT TO A COMMITTEE OR COMMISSION

Committee(s)/Commission(s) of interest:

Energy Committee

Parks and Recreation Committee

Finance Committee

Public Works Committee

Port Commission

Public Safety and Transportation Commission

Planning Commission

All Planning Commissioners are required to provide an Alaska Public Offices Commission (APOC) Statement to the City
Clerk’s Office within 30 days of appointment. Commissioners must continue to provide an updated APOC statement to
the clerk’s office by the 15" of March annually.

O = ’
NAME: T (3T~ R asD
Y
MAILING ADDRESS: }Seyn
RESIDENCE ADDRESS:
- !

HOME PHONE: * .~ - ==~ WORK PHONE:
CELLPHONE: — -~ E-MAIL:

OCCUPATION: ﬁ\?&)’x\i %D‘?ﬁl\g@?. EMPLOYER: 'y | Pt NOAY

1. Do you (or an immediate family member) currently own or operate a business in the City of Bethel?
If so please provide the name and the type of business.

N

Return completed application to the Office of the City Clerk. ' Page 1of 2
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2. Areyou (or an immediate family member) a member of a boaid of directors, officer of, or hold a
management position with, an organization that has financial dealings of one thousand dollars or
more in value with the city of Bethel? If so please provide the name and the type of business.

N

3. Do you currently have a direct or indirect financial of business interest with the City of Bethel, to

include contracting, leaseholder, employee? If so please provide the name and the type of business.

g

4. Are you a resident of the City of Bethel? __ Yes }[No If so, for how long? 3 Lﬁ Y r$k

5. Does your schedule permit you to regularly attend required meetingsi_}_\\(es __No

I understand that this is a voluntary, appointed position to be confirmed by the Bethel City
Council. | further understand that this application is public information and the merits of my
appointment may be discussed at a public forum. In addition, my name may be published in a
newspaper or other media outlet. »

I'have read Chapter 2.05 of the Bethel Municipal Code regarding Responsibilities of city council
members, municipal officers, appointed officials and employees-conflict of interest. | agree to comply
with the code and understand that my tenure as a commission/committee member requires such
compliance.

I certify that the information in this application is true and accurate.

Signature of Applicant: (\f}}) Date: "y J, / /&
N !

FOR OFFICE USE ONLY
Date Received:
Date of Council Approval: Action Memorandum Number:
Date Applicant Notified:
Term Expiration:

Registered voter of the City _Yes __ No

P100
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City of Bethel Action Memorandum

Action memorandum No. 12-13

Date action introduced: 2-14-2012 I fcroduced by: Mayor Joseph Klejka

Date action taken: pproved Denied

Confirmed by:

r N
SUBJECT/ACTION: Approvg The Pre'llmmary Grant Application Subrmss:on
Regarding The Liquefied Natural Gas (LNG) Project.
N , s
Route to: Department/Individual: Initials: Remarks:
X City Manager
X Finance

Attachment(s): Phase 1 Application for Emerging Energy Technology Grant to Alaska Energy
Authority AEA-11-027; Potential Benefits to Alaskans from State-Owned Gasline/LNG Project.

Amount of fiscal Account information:
impact

No fiscal impact at this point in No fiscal impact.
the project. If approved, minimal

staff time would need to be
provided.

Funds are budgeted for.

Funds are not budgeted.
Budget modification is required.

Description of the Project

PDC Harris Group LLC, is interested in working with the City of Bethel to bring Liquefied
Compressed Natural Gas (LCNG) to this region. The collaborated effort would first consist of PDC
Harris Group applying for an Emerging Energy Technology Grant (EETG) which is due the first
part of March 2012 and would require the approval of the council. Following the competitive
review of the application, the Alaska Energy Authority may award a grant to perform the first
stage of the project, which consists of capital cost estimate, operating costs estimates and a

consumer gas pricing structure.

After the completion of step or stage one, PDC Harris Group and the City of Bethel would look
for additional funding through state and federal granting options to perform stage two. Stage
two would include Proof of Concept Demonstration and Confirmation of Economics (grant 3).
This stage would include a LNG Storage depot, barge, gasification and offloading systems,
storage vessels, pressure letdown stations and low/medium pressure distribution piping. Also
during this stage one or more home furnaces or boilers would need to be converted to gas-firing
and a diesel engine-generator converted to gas/diesel blending with appropriate metering.
Additionally, it is the intent of this project to use City facilities as part of the test project
meaning conversion of some city owned facilities.

AM No. 12-13

P101



City of Bethel Action Memorandum

Action memorandum No. 12-13
Date action introduced: 2-14-2012
Date action taken:
Confirmed by:

Mayor Joseph Klejka
Denied

The third stage of the project is expected to be funded by additional state or federal grants or
through municipal bonds. This stage would be large scale development and further build-out in
Bethel and to the satellite villages.

Application History

In 2008, the Denali Commission released a public solicitation entitled the Emerging Energy
Technology Grant (EETG). This competitive solicitation, with a total funding opportunity of S4M,
(which has grown to 8.5 M for the 2012 application period) targeted alternative and renewable
emerging energy technology proposals such as Liquefied Natural Gas (LNG) from Alaska
applicants. The goal was to develop technology having the potential of widespread deployment
in Alaska to reduce energy costs for all. A maximum of 1.5M is awarded by the Alaska Energy

Authority, per project.

In 2009 Council approved Resolution 9-26 supporting a joint application for a liquefied and
compressed natural gas pilot study and projects as a bridge solution to high energy process in

rural Alaska.

In 2009 the application was not considered due to a technicality. PDC Harris Group LLC, also
issued an application in 2011 on behalf of the joint collaboration which was approved by the
Bethel City Council through AM 11-15. During the 2011 round of applications, over 50
applications were submitted. The application process for 2011 was put on hold until March of
2012.

City of Bethel Contribution

If the current council determined to move forward with the partnership, the City should expect
to designate one employee who would work with PDC Harris Group a few hours every month.
The City would also be responsible for the flow of funds however PDC Harris Group would
prepare the reporting document and present them to the City of Bethel for submission.

General Information

On behalf of PDC Harris Group, Mike Moora would be willing to meet with the council to provide
additional information on the history of the project as well as the benefits in moving forward.
This however could not take place until late March.

AM:No. 12-13 Page 2
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IM No. 11-03 Introduced by: City Manager
o Date introduced: 02-22-11 | Date action taken

Amended actions:

Verified by:

CITY OF BETHEL CITY COUNCIL INFORMATIVE MEMORANDUM

TITLE: Emerging Energy Technology Grant (EETG)

Agenda Introduction Date:2/22/2011
Originator: City Manager Foley

Routed to: Department Signature/Date

REVIEWED BY MAYOR ERIC MIDDLEBROOK:

FUNDS AVAILABLE i yes &

Account name/number:

Attachments:

SUMMARY STATEMENT:

In 2009, the Denali Commission released a public solicitation entitled the
Emerging Energy Technology Grant (EETG). This competitive solicitation, with a
total funding opportunity of $4M, targeted alternative and renewable emerging
energy technology proposals such as Liquefied Natural Gas (LNG) from Alaskan
applicants. The goal was to develop technology having the potential of
widespread deployment in Alaska to reduce energy costs for all. Council
approved Resolution 09-26 in June 2009 in support of a liquefied and
compressed natural gas pilot study and project as a bridge solution to high
energy prices in rural Alaska. A copy of that resolution is attached to this IM.
Alaska Senate Bill 220 passed in 2010 established the EETG that is administered
by the Alaska Energy Authority and is funded from a wide variety of sources. In

City of Bethel
Page 1 of 2 IM 11-03
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IM No. 11-03 Introduced by: City Manager

Date introduced: 02-22-11 | Date action taken

Amended actions:

Verified by:

order to receive grants from the fund, the benefitting project must be for the
research, development, or demonstration of a new energy, or conservation
technology, or the improvement of an existing technology, with the reasonable
expectation the technology will be commercially viable within 5 year. The
deadline for submission of applications for the second round of grant
consideration is March 2, 2011. Although the City is not prepared at this time to
move forward, this IM is meant to keep Council members up-to-date on the
program and to allow for consideration of participation in future rounds.

City of Bethel
Page 2 of 2 IM 11-03
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Introduced by: Vice-Mayor Middlebrook
Date: June 09, 2009
Action: Passed
Vote: 6-0

CITY OF BETHEL, ALASKA

Resolution 09-26

A RESOLUTION IN SUPPORT OF A LIQUIFIED AND COMPRESSED NATURAL
GAS PILOT STUDY AND PROJECT AS A BRIDGE SOLUTION TO HIGH ENERGY
PRICES IN RURAL ALASKA

WHEREAS: The supply of affordable energy across the board for heating, transportation,
electrical production and other uses is one of the most essential resources for a

healthy, prosperous community and region;

WHEREAS: The current situation in the YK Delta concerning energy can be described as
desperate;

WHEREAS: Given that current wind-diesel projects have demonstrated penetrations of around
25% of electrical usage in the form of displaced fuel. Continued work and
development is needed to achieve very high penetrations, and to alleviate the
need to keep 100% of diesel back up available on a moment’s notice;

WHEREAS: It will be many years before alternative energy sources can provide significant
energy relief across the board to the community and the region for heating,
transportation and other needs;

WHEREAS: A bridge solution to go from our current energy situation to a sustainable long
term energy solution is desperately needed

NOW THEREFORE BE IT RESOLVED: That the City of Bethel supports a liquefied and
compressed natural gas pilot project such as has been proposed by the PDC Harris Group in its
grant application (AEA-09-004) to the Alaska Energy Authority.

ENACTED THIS 9" DAY OF JUNE 2009, BY A VOTE OF 6 IN FAVOR AND 0 OPPOSED.
M VA
ph Kf'eijayor

City of Bethel, Alaska Ordinance #09-26
1of2

ATTEST

i il

ofh Strickler, City Clerk
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Phase 1 Application for Emerging Energy Technology Grant
to Alaska Energy Authority AEA-11-027

submitted by: City of Bethel & PDC Harris Group LLC
17 March 2011

El Paso’s Sun Metro LCNG fueling station completed 2002 (North Star)
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LCNG as a Bridge to Reducing Energy Costs Prices in Rural Alaska®

Table of Contents

TADIE OF CONTENTS crvveeireesieecireasesesssess s e sesabs s et ns s sra e st sh4sas st o bR R bk saESba s sEE RS0 aEA bt sh e et s i
PPOJECE THEIE v evt ettt ettt e e e s s 1
FUNG GIANTEE e ceveeeeeevstesstess et evesesesssaessserssaeses o ssre s sassossas et e s0s b sas s shs s veR bt aEa et ens e pab s nesnm s s b 1
ENgINEEriNG CONLIACTOT .ovviviirierererrrtstesisesestre ettt st n s 1
CONLACE INFOIMBLION crvvereereveverrrererressseseissesseirsis st es s rarssabes s e s enrare s s s s s s esss e s s s sss s ab e s nsssa s s s 1
Project Cost INfOrMatioNn ...ceecvieireierririreicrsec it e e s 1
Previous Application to AEA or Denali COMMISSION ..orervririrririimsisiiiin v 1
1.0 TEChNICAl SUMMAIY cveererermsiisisssrmnsrressnresssesssssesesnessnssrssssnersssssssssscssssssassssnnssorssssusresinnes 1
1.1 introduction & Project Description ..o 1
1.2 Innovation & Technical CONCEPL ittt e 1
1.3 Technical Readiness & Intellectual Property ... e eceiereesnes 2
1.4 ECONOMIC REAAINESS «.cuverieeireiereeere sttt e b e bn e e s et s b s n e sre e ea s 2
2.0 project MethOOIOBY «.vevereererrerrmreririrsesisesiniee st s ens s s 3
2.1 OBJECLIVES c.veiicreeeecssetirese bbb et s e s 3
2.1.1 ~ Phase 1 - Concept Design & Supply Chain Economic Model ... 3
2.1.2 Phase 2 — Proof of Concept Demonstration & Confirmation ..., 3
OF ECONOITICS wvrevieeeeseesteesusiseesssesaessessssssssseasessessssssensseseestessaras ssea st sabasbsassnbaes b e b e e s esben b et s b e s b anans suns 3
213 Phase 3 — Large Scale Development......ciecnnicnccnncnenns e 4
2.2 SCREAUIE cvieeeseeeeeectrceeere st e be s s s esee s se s s rassssbesresbson b e b s bssas smebseab e s R e s s be st s e e e b e s b e s beemt s s 4
2.3 SIEE & FACKHTIHIES 1evvesemeerressersriesieessessesssenssnnesssssssssesaesstssscsst e sessesan s et ae b aassassanarasasssanssasannens 4
2.3.1 e Torz 1 110 ) s A UUTRR U O U OO PO O TPU ISP PP TO PN 4
2.3.1 St SUILADITILY eveererrreraeertrecere ettt s e s ss e st st 4
2.3.2 Environmental Permitting & Code ANalysis ... s 4
2.3.3 SIEE CONEION cvrvreveeieretsisteeeseseseseaebesesesesesesaeese s et s st ek essesa bbb s b b e b b s bR e AR R e b e b e 4
3.0 Project Team Capabilities....c.cormiierrrririresieerie e s 5

! Page count discussed with AEA Program Manager and approved as necessary to develop project narrative.

P108




AEA-11-027 LCNG as a Bridge to Reducing Energy

City of Bethel Costs in Rural Alaska Non-Canfidential
3.1 T AN O DOSTLIO o0 sosssuvsussasssnssmsinssiss nesharisn fon immens nuesesnems sesssereresssssss simmss s Fiases s s v omerssrss 5
3.4.1 OFBANIZATION «..veiiic e et 5
3.1.2 QUANTICALIONS cuvvsinsusmessnssivasamasssnssnsssssesensmsrsrorsssssassnsasssssssssssmssssssssessssss siommomnmrnsosenmessesnen 5
4.0 FINANCINE PIAN covorersmsmsssnessesmsesssssssimesmsssmmsissivrns rossesesnsomemssvssssssugssvesssns ises sesssssssssmssssins 5
4.1 PrOJEC IMALCH ...t 5
5.0 MarKet & BENEFitS ...ccvveiriiiieiieriicceee et 6
5.1 Market DefiNItion & SIZe ........coueieeeirereuetcieieie et 6
5.2 Potential PUblIC BENEHT . .cuemuusrsssssmmsiniimmmssmnsacssnessrsssnssreress ssesasssmns s s inessstasssson s s 6
6.0 Proof of ElGIbility .veveveveeecieeceiieseseseeeee e 6
7.0 APPENDICES irissovsoesmsvssmmsssomisiissonssisersevaressserengs esvsrersessssssssssses s s seosssssesss mmmeams e e 6

P109




AEA-11-027 LCNG as a Bridge to Reducing Energy Non-Confidential
City of Bethel Costs in Rural Alaska

TITLE PAGE

PROJECT TITLE:

Liquefied & Compressed Natural Gas (LCNG) as a Bridge Solution to Reducing Energy Costs in
Rural Alaska

ENGINEERING CONTRACTOR:
PDC Harris Group LLC

CONTACT INFORMATION:

Eric Middlebrook, Mayor

City of Bethel

PO Box 1388

Bethel, AK 99559

(907) 543-4075
emiddlebrook@cityofbethel.net

Michael W. Moora, General Manager
PDC Harris Group LLC

2700 Gambel! St, Suite 500
Anchorage, AK 99503

(907) 743.3263
mikemoora@pdceng.com

PROIECT COST INFORMATHON:
Requested Amount: $ 635,161

Matched Amount: $ 214,434
Total Amount: S 848,595
% Match: 25.2%

«

FREVICUS APPLICATION TO AEA OR DENALL COMBISSION

#

An earlier version of this project application was submitted in 2008 under AEA-09-004, for the
Renewable Energy Grant Program. At that time, PDC Harris Group and Orutsararmuit Native
Council were the applicants. As this application involved natural gas in Bethel, it was eliminated
due to the presence of renewable resources in Bethel (wind).
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1.1 Introduction & Project Description
< “Provide a 1-2 paragraph description of the project”

Our proposed project addresses the largest contributor to sky-rocketing fuel costs in remote Alaskan
communities — petroleum derived diesel fuel and fuel oil — by substituting lower priced and more
environmentally acceptable natural gas. As stated in the project title, we envision this fuel substitution
concept as a bridge to longer-term renewable solutions for remote Alaska communities. Renewable energy
projects in Alaska’s villages have the potential for reducing a crucial reliance on petroleum distillates, but
not eliminating it. Our team proposes to conduct concept design and feasibility level analysis in Bethel to
demonstrate the economic feasibility of transporting Liquefied Natural Gas (LNG) to a remote community,
storing the fuel as Compressed Natural Gas (CNG) in commercially available pressure vessels on-site, and
distributing the gas for use in existing furnaces, boilers and a diesel engine-electric generator set via low
pressure piping, much like that used within in lower 48 communities and Anchorage. Since LCNG2 storage,
delivery and dispensing technology is commercially available, Phase 1 of the project involves developing a
firm understanding of the supply chain economics for this initiative.

1.2 Innovation & Technical Concept
o “Explain how the project is a viable innovation in Alaska”

The LCNG technology described here is commercially-proven, robust and expanding at a rapid pace outside
of Alaska. It requires low developmental risk to bring it to Alaska’s remote communities for use in space
heating and power generation. Bringing this technology to Alaska is a logical extension of the present
system of barging liquid fuels to dozens of remote villages. LNG is a commaodity traded world-wide, in a
vibrant high-growth market. There is currently a surplus of natural gas in the U.S., and it is likely that future
export of LNG to the world market may become a reality, both for the lower 48 and Alaska. Taking
advantage of a commodity with significantly lower pricing pressure than petroleum-based fuels represents
the primary innovation of this initiative.

Likewise, CNG technology is commercially viable and used extensively in many parts of the world for taxi
cabs, short-haul trucks, buses and even locomotives. CNG is dispensed in over 30 states in the US. While
not proposed as part of this project, CNG as a motor fuel for rural Alaska may be significant game-change,
in terms of cost savings, and emissions reductions.

The innovation associated with this project is based on the combination of the following elements.

Bridge Solution: LCNG conversion is a bridge solution; offering a short term solution to high energy prices
before long-term alternative solutions can be placed on-line. LCNG further enables wind or solar-based
projects, which must have firm back-up capacity for periods where the primary resource is unavailable.

Operating cost savings: Based on very significant disparities in pricing between natural gas and petroleum-
derived distillate fuels, there is an opportunity to deliver a substantially less expensive substitute fuel to
remote communities. Not only is this cost advantage expected to last for decades, but may grow with

? Defined as the integrated use of liquefied natural gas (LNG) & compressed natural gas (CNG).

1
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time®. CNG dispensed in the lower 48 on a limited basis is already approximately 50% lower per unit of
energy than gasoline and diesel fuels. (Refer to the analysis presented in Appendix A)

Low Retrofit Costs in Alaska’s Villages: Existing furnaces, boilers and even diesel-fueled engine-generators
can be converted to run on natural gas; potentially saving significant capital expenditures over other
technologies.

Scale-able Statewide: The economic and technical findings from this project are directly applicable to larger
or smaller applications. Hardware components that are commercially available for this ‘Pilot Scale’ Bethel
system, are applicable for a ‘Semi-Commercial’ scale for the surrounding regional communities, and then to
‘Full-Scale’ service to remote villages throughout Alaska,

GHG Emissions Reduction: This substitute fuel is cleaner burning (compared with diesel and fuel oil), with a
significantly lower carbon footprint. Natural gas combustion emits approximately 40% less CO, than an
equivalent heat release from gasoline.

13 Technical Readiness & Intellectual Property
o “Please provide evidence to assign a Technical Readiness Level (TRL)...”

The following table summarizes the commercial readiness of the LCNG technology to be used for the
project. A simple average of the estimated TRL values shown yields an overall value of 8.8. There is no
doubt that all technical elements of this project are commercially-demonstrated, and can be applied in a
remote Alaskan setting.

LNG production and market size Fully-commercialized for ~50 years 9
LNG storage & transport Fully-commercialized for ~50 years 9
LNG-CNG conversion Wide-spread world-wide, over 200 stations in CA. 9
CNG storage Same as other merchant gases, ~90 years 9
Conversion of burners, oil to gas Fully-commercialized for ~30 years 9
Conversion of diesel engines to Commercially developed to moderate market, 8
gas/diesel mixture proven viable

With the possible exception of the technology for diesel engine conversion, there are no anticipated
barriers to deployment with regard to intellectual property rights. The diesel technology can be licensed
from a variety of suppliers. The development strategy for this project does not identify the production of
intellectual property, and it will not be necessary to develop specific technology for use of LCNG in Alaska.

1.4 Economic Readiness

While demonstrating the technical feasibility of supplying LCNG to a remote Alaskan location is not
necessary, the same claim cannot be made for the economics of this initiative. As noted in Section 1.2, the

® Eroding natural gas pricing, even prior to the recent economic downturn, is indicative of an increasing surplus of natural gas in the
lower 48, which will likely increase the disparity in $ per BTU between these commodities for many years.

2
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pricing advantage of LNG versus diesel fuel is obvious, but this comparison is based on data specific to bulk
volumes of LNG delivered to locations that do not represent the supply chain for this application. The initial
phase of project development therefore focuses on identifying the capital and operating costs of this chain,
and translating these estimates to a realistic business perspective — return on investment (ROI). An
appropriate ROl is the key to attracting investment capital and creating a sustainable business. Phase 1 of
the project is aimed at characterizing ROI for demonstration-scale development in Bethel, as well as the
magnitude of fuel cost savings.

2.1 Objectives
% “Explain the project objectives and how they will be achieved”

The project will be developed in three (3) phases, as described in the following paragraphs. Funding for first
phase is the subject of this application.

2.1.1 Phase 1 — Concept Design & Supply Chain Economic Model

This phase entails developing concept level design components for the demonstration scale system
described in Phase 2. The design will be developed to the extent necessary to solicit vendor quotations for
major equipment services, and develop a parametric (factored) capital cost estimate. This estimate, along
with estimated operating costs will be used as the basis for developing pro forma rates of return driven by
inputs of a) consumer gas pricing structure, and b) LNG purchase price. The basis for transportation costs
from point of LNG custody transfer will be Bethel. Preliminary assessment and long-lead project permitting
will also be conducted in Phase 1.

From the standpoint of AEA’s project phasing (developed in Section 2 of the RFA), this phase is considered
to be Phase 1, Pre-Deployment Activities. A Commercialization Plan will be developed to encompass the
findings from the economic model and the path forward for Phase 2. Additional activities for this phase of
development will include preliminary negotiation of an LNG purchase agreement, site assessment for LNG
depot facilities and storage facilities in Bethel, initiating long lead permit applications, and developing a
Financing Plan for the subsequent Phase.

2.1.2 Phase 2 — Proof of Concept Demonstration & Confirmation of Economics

Initial Phase 2 tasks are considered Phase II/TRL 9 using the AEA project phasing classifications. LCNG
hardware components (to be installed in Bethel) will include a) LNG storage depot”, b) CNG storage vessels,
c) CNG pressure letdown stations and low/medium pressure distribution piping, d) space heating furnaces
or boilers converted to gas-firing and e) a diesel engine-generator converted to gas/diesel blending with
appropriate metering. A suitably-sized LNG supply barge, capable of serving communities that receive
diesel/fuel oil by barge, will also be built.

The Phase 1 cost estimates and economic models will be updated with actual costs as LNG is purchased,
larger volume agreements are negotiated, and the commercial-scale equipment is installed and operated in
Bethel. Based on the revised ROI for large scale development, the Commercialization and Financing Plans
will be updated as they apply to Phase 3 enhanced scale development. A report will be generated following
a suitable operating period, providing validation detail identified in AEA’s Phase Il Post Deployment.

Y ING storage may be located remotely from Bethel, depending upon permit restrictions and safety considerations. CNG storage
will be provided as part of the infrastructure in Bethel.
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2.1.3 Phase 3 — Large Scale Development

As with the prior phase, if the economics for further development prove feasible, and sufficient funding is
acquired, the next phase will be undertaken. Phase 3 will involve further build-out in Bethel both to more
users in Bethel, and to advance CNG distribution to satellite villages, to demonstrate a hub distribution
model.

2.2 Schedule

Refer to Appendix B for the preliminary project schedule.
2.3 Site & Facilities
2.3.1 Location

e “Explain where the work will be accomplished.”

Bethel will be the primary basis for each of the three (3) phases of the project. Phase 1 will consist primarily
of engineering, permit application and economic modeling and will take place primarily in Anchorage.
Phase 3 will involve expansion from Bethel as a hub to satellite village users, as well as possible other
applications, depending on the success of commercializing the technology.

2.3.1 Site Suitability
X “Show that the site has the requisite infrastructure and technical resources...”

The site of Bethel is an ideal location for demonstrating the LCNG concepts described, since a} it is remote
and barge accessible, b) is dependent on petroleum-based fuels for which pricing history is well known, c)
the city council has indicated their commitment to participation, and willingness to donate land for storage,
and d) satellite villages in the surrounding area can serve as a platform for demonstrating hub-satellite
economics for LCNG deployment.

2.3.2 Environmental Permitting & Code Analysis
e “Indicate the permits needed...and the potential permitting hurdles.”

LNG transport and commerce is highly regulated, based on the risk associated with the large volumes
transported internationally. The Department of Homeland Security, US Coast Guard (USCG) is responsible
for regulatory authority of ports, waterfront facilities and navigable waterways as they apply to LNG
operations. State regulations involving a Coastal Zone Consistency Determination will also likely require a
permitting effort. Additionally, there are regulations that may be directly applicable as promulgated by the
US EPA, US DOT, Federal Energy Regulatory Commission, Fish and Wildlife Service, US Army Corps of
Engineers, or Bureau of Ocean Energy Management, Regulation and Enforcement. There may also be a
Right of Way permit, if an LNG pipeline must cross private property. A significant portion of our Phase 1
budget is dedicated to identifying the regulations and guidance to formulate a permitting plan. Long lead
permitting will be initiated during the latter portion of Phase 1, and carry over to Phase 2.

As stated previously, the project does not involve hardware installation until Phase 2; no land is required
for the first phase work. The City of Bethel owns/operates real estate, buildings and combustion equipment

necessary to demonstrate the technology for fuel conversion. Diesel engine conversion will be
demonstrated on a small unit which will be installed on city-designated property. Appendix C provides an
indication of the city’s commitment to this project.
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Team Composition

< “Briefly relate the qualifications of the team and their respective responsibilities”

3.1.1 Organization

The project team for Phase 1 is comprised of project managers, engineers, designers, cost estimators and
permitting personnel. Refer to Appendix D for the preliminary project organizational structure. The City of
Bethel will provide one part-time project manager to support the project, and represent city interests. PDC
Harris Group will provide the project management, design expertise, cost estimating and the economic
modeling developer. Steigers Corporation will be responsible for project permit acquisition. We will also
contract with Messrs. Jeff Lowenfels and Wayne Lewis as special consultants for permit acquisition and

LNG purchase agreements. Both Wayne and Jeff were instrumental in developing and permitting Yukon
Pacific’s planned LNG liquefaction and export terminal in Valdez. Appendix D also provides key staff
resumes.

3.1.2 Qualifications
Refer to Appendix D for summary-level resumes for the team identified in the organizational chart.

Additional information regarding experience is available at www.pdcharrisgroup.com and
www.steigers.com.

L RIFER S A
ANCING BPLAN

“Provide a short narrative to explain how the project will be financed.”

As stated, this grant application applies only to Phase 1 of the LCNG project. The corresponding Budget
Form is provided in Appendix E. The project team will provide matching funds of $214,434 during Phase 1
of the project. Additionally, the project participants will apply for federal or other 3™ party financing upon
award of an AEA grant to offset these in-kind donations.

Assuming Phase 1 economic modeling indicates an acceptable ROI for negotiated ranges of LNG cost, and
also gives a clear indication of reduced consumer energy costs, Phase 2 of the project will be financed with
a combination of state and federal grants, and the private debt and equity markets. Depending on the
condition of the municipal bond market at the time, the feasibility of issuing bonds for the demonstration
project or the formation of a city owned ufility may be investigated at that time. Additionally state and
federal incentives in the form of tax credits oFFeduced rates Wit b& Sought. It is hypothesizéd that funding
for Phase 3, assuming it is shown to be feasible, will be financed from a combination of bond, private equity
or debt markets.

Both Phase 2 and 3 financing plans will depend on the outcome of financial modeling in Phase 1, as well as
on market conditions. In aggregate, the volume of LNG to supply rural Alaskan villages is insignificant when
compared with outside markets, and commercialization will likely involve a combination of private
financing and government incentives.

4.1 Project Match

Matching funds commitments are presented in Appendices E and F.
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5.0 BAARKET & BENEFITS
5.1 Market Definition & Size

The ultimate market focus for the project is any Alaskan community which is not on the state road system,
and relies on barge delivery of diesel and fuel oil. This includes communities that currently (or in the future)
rely on wind generated power with diesel-fired backup capacity. Initially Bethe! will represent a typical
community where the technology will be deployed to demonstrate proof of concept for typical fuel users,
and provide realistic supply chain cost data. Attractive findings in Phases 1 and 2 may lead to expansion of
LCNG state-wide to the conversion of boilers, furnaces and diesel generators which rely on high-priced

petroleum based fuels.
5.2 Potential Public Benefit

Appendix A emphasizes the potential cost savings that may be transferred to residential customers,
communities, or rural utilities. The magnitude of fuel cost reductions for space heating, and power
generation will be assessed during Phase 1 of the project.

The potential for rapid implementation relative to other renewable alternatives makes the LCNG concept
more attractive. Enhanced reliability of burner and engine components, following conversion to natural gas
is also an economic benefit.

Indirectly, should LCNG technology spread beyond Bethel, the demand associated with increased use of
LNG will foster the economies of scale associated with bulk purchase, i.e. lowered costs to all users. Future
interior mining projects, reliant on large power generation systems may also benefit.

Public health will benefit from the applications of LCNG technology, based on a reduction in primary air
pollutants SO,, hydrocarbons, metals (e.g. mercury, lead), and particulates. Reductions in CO, emissions
will assist in meeting future climate change goals, and may also result in valuable emissions credits as

future revenues.

Conversion on a larger regional or state-wide scale may be assumed to result in the conversion of tug or
barge drive systems from diesel to natural gas, yielding additional public health and climate change
benefits. Elimination of diesel/fuel oil spills are also a benefit to local residents, as the quality of ground

water and surface water are protected.
.0 PROOF OF ELIGIBILITY

The City of Bethel qualifies as a local government entity. Appendix G contains a copy of PDC Harris Group’s
Alaska business license,

7.8 APPENDICES

Appendix A — Comparison of LNG and Diesel Fuel Pricing Data
Appendix B — Preliminary Project Schedule

Appendix C — City of Bethel Resolution & Action Memorandum
Appendix D — Organization Chart & Key Resumes

Appendix E - Budget Form

Appendix F — Certification of Matching Funds

Appendix G — PDC Harris Group Business License
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Appendix A
Comparison of LNG & Diesel Fuel Pricing Data

1. Bethel Energy Supply Considerations

Presently Bethel is supplied energy in the form of No. 1 fuel oil, by periodic barge shipments
handled by Crowley Marine. Pricing of fuel oil for Bethel and surrounding communities has
been volatile since 2008, owing to the instability in world financial markets, and a general
economic recession. Quoted prices reported for 2008, during which time crude oil peaked to
$147/barrel, indicate a delivered price for No. 1 heating oil of $4.78 ($4.12 FOB refinery) to
$5.91 ($5.04 FOB refinery) per gallon, of which approximately $0.66 to $0.87 per gallon was
attributed to transportation cost1.

A more recent analysis? indicates a 2009 range of $3.95 ($2.78 FOB refinery) to $6.14 ($4.57
FOB refinery) per gallon, with transportation contributing $1.17 to $1.87/gallon. During this
period, crude oil was trading between $58 and $70/barrel. While the fuel price lifted at Alaska’s
refineries declined approximately 55% from ‘08 to '09, the cost of transporting it to Bethel
doubled.

2. Comparison of Diesel and LNG, US and World-Wide

Table 1 provides a recent snapshot of the dramatic differences in pricing between diesel fuel
and LNG, when both fuels are placed on the same basis ($/million BTU).

TABLE 1
COMPARISON OF RECENT DIESEL AND LNG PRICING, $/MILLION BTU

LNG

Date

$/MM BTU

Comparison

Several points regarding the data in Table 1 should be emphasized:

>  The diesel fuel costs quoted for both US average wholesale, and Anchorage wholesale
are not on a landed basis (i.e. delivered to buyer’s destination), while the LNG values
represent the landed price at the stated destination. Thus the diesel prices should be
increased by $1.00 to $2.00/galion (approximately $7.50 to $15.00 per million BTU) to
reflect recent shipping costs from Alaskan refineries to Bethel users.

! Northstar Gas, ‘White Paper, Rural Alaska Fuel Logistics’ undated
2 Ibid.
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>  The highest priced LNG, delivered to So. Korea and Japan, is between 52% and 60% of
the wholesale diesel price for the corresponding period, FOB Anchorage, i.e. not
delivered.

>  The lowest priced LNG, delivered to the US during this period, is approximately 20% of
the cost of Alaska diesel. This decline in US pricing reflects the remarkable impact of
shale gas development, with LNG near price parity with that of pipeline gas for the first
time.

>  Europe and many parts of Asia are also benefiting from declining LNG pricing. Apparently
LNG purchase contracts in the latter region are indexed to a greater extent to petroleum
pricing than the remaining market.

Monthly pricing trends for wholesale diesel FOB Anchorage between March 2003 and

November 2010 are plotted in Figure 1, following. These data were acquired from the Energy

Information Agency, in units of $/gallon and converted to $/MMBtu. Obviously the steep

increases in petroleum derived fuels during the Middle East/Northern Africa cultural upheaval

beginning in February 2011 are not captured by these data.

Figure 2 includes the addition of pricing data for AK LNG (Nikiski liquefaction plant) landed in
Japan. LNG pricing (for Japan) did not respond 1o the needle peak of diesel pricing in 2008,
though the trend clearly indicates a price increase that more closely tracks that of diesel fuel
beginning in March 2009. The latter is likely explained by a renegotiated contract, with
enhanced indexing to petroieum pricing.

Figure 3 adds a synthesized trend® for the pricing of diesel/fuel oil delivered to Bethel, based on
data supplied by Alaska Department of Commerce, Community and Economic Development
(DCCED), as well as Northstar Gas Company (local Bethel distributor). Certainly it is
recognized that pricing for large volumes of LNG landed in Japan does not address the true
supply chain cost for bringing small volumes to Bethel. The comparison nonetheless points to
the potential for large savings for substituting LCNG for diesel in rural Alaska.

Figure 4 differs from Figure 3 by the addltlon of average prlcmg for LNG Ianded in the Iower 48
from liguefaction plants in Trinidad, i
Egypt, Qatar, Peru, Norway, Yemen, and
Nigeria. Significant pricing differences
between US exported LNG (landed in
Japan) and US imported LNG are not
noted until March 2009, which probably
arises from the combined impacts of a
renegotiated export contract, and the
declining US market for LNG
importation.

% EJA monthly data for wholesale diesel fuel FOB Anchorage were manipulated to transportation, local distribution
and local distributor profit based on DCCED data.

Appendix A 2

P119



|| N8 uol|Iw/$ ONY 804 ‘2531Q 3[ESB|OYM MY =imm

W

afeloyduy g4 ‘Suidiid
9leS|OYM [and [@saiq WY

Asuyey g0 ¥ s[essjoym
[@sel( Bysely ‘sedlld [an4 papusal]
1 8inbBi4

Appendix A

P120



B00ZJBAL

N1 voljw/$ N

n1g uoljjiw/s

¥ 904 ‘12531Q 3]BS3|OUYM N emiime

‘uedef 0} PRIBAIBQ ONT MY weilesn T

Assuyay 904 ‘Budlid

S|BSIOYM [3Nn4 [3s3IQ NV

ueder ui papue T HNT MY R | B4 wouy Buroud
[8s81( BYSR|Y ‘S801ld |and papual|
2 ainbi4

Appendix A

P121



|ayiag 01 uiddiys

:[ 104 Juawisnipe Suipnpul

4

.| ONV 804 [2n4 |3s31Q VY

= $39[AnQ Auedwo) Y8nolay ] |asaig ¢ ON eysely

1841849 01 PAIBAIBP [B5BI(Q N weijinme ....
(mgInn/$) s1e11ds || Ag saud

N8 uolui/$ “ueder 03 paIandQ ONT AY -

[auyieg o1 AisalleQ 104

Buioud peisnipy % z B4 woy Buold HNT R
|8sal(] exsely ‘saolld [an4 papusi]

£ ainbiy

Appendix A

P122



dilidll

-1BIAL

00z

5| «ON1papuet sn payioduy

9
o

NLENIN/S ‘@dlud Hodwi DN SN papuer .

13432 03 PRUBAI[BP [353IQ N memtimm

1a4yiag 01 Buiddiys : (MBNIN/S) s131195 |1y Aq 20114

S18)In0 Auedwon ySnoay| (ass el
10} JuawWysnfpe Sutpnpu; 13]In0 DY Yl |9ssiq z oN eysely

"INV 804 [9n4 3531 MY

SN Ul pepue] HNT % € Bi4 wol Bupud oNT %
[8s8IQ BYSey ‘seold |an4 pepusl]
¥ a1nbi4

Appendix A

P123



P124

1.3 LCNG —Is There a Hidden Cost Disadvantage?

Critics of this concept will likely point out a logical weakness of our preliminary plan; that a
comparison such as that in Figure above figures does not adequately represent the costs of
purchasing, transporting, and storing LCNG on a scale that represents low volume use in
dispersed Alaskan communities. This may be true, but points back to the question of what is
known about these costs. Very little is known about the supply chain, and this substantiates the
need for this project.

Consider one approach to addressing the real costs of shipping and storing LCNG: Based
upon the published costs of imported LNG landed in the US, assume that LNG is transferred
via barge from a point in Anchorage, much the same as diesel and fuel oil are transported now.
Using published data from both EIA, for wholesale diesel pricing in Alaska, and DCCED, for
delivered diesel pricing in Bethel, determine the $/gallon of liquid fuel which is incrementally
added to handle and transport diesel from Anchorage to Bethel. This value, which averaged
$1.34/gal in 2006-2007*, can then be added to the landed price of imported LNG, to provide a
very approximate picture of the commodity pricing that could be expected if imported LNG was
‘handled twice’ in order to transfer smaller volumes to Bethel. These trends are presented in
Figure 5, following. As will be noted for the trends representing the last 2 to 3 years, the
hypothetical delivered cost of LNG in Bethel is approximately 50% of the equivalent BTUs
supplied as diesel or fuel oil.

1.4 What is the Future of LNG versus Petroleum-Derived Fuel Pricing?

Will the price disparity between natural gas (LCNG) and petroleum distillates continue? Given
the volatility of fuel prices during the period that this application was prepared, no one can
make such predictions with confidence. However, the applicants believe that over the longer
term, natural gas will remain a bargain compared with diesel/fuel oil, for the following reasons:

& The lower 48 states now enjoy a huge surplus of natural gas, primarily as a result of
developing tight sands and shale completion technologies. It is estimated that this
surplus and the reserves brought on-line to replace declining wells will be adequate for
the next 25 years, as a minimum.

& The cost to produce and transport LNG is declining world-wide. Stranded natural gas
reserves are located in numerous tidewater locations, thus ensuring adequate LNG
supply for the long term.

Political and cultural tensions in the Middle East and North Airica are not likely to
subside for many years, heightening the impact of an already tight petroleum market.

Development of US off-shore/Outer Continental Shelf petroleum reserves is currently
stalled, and will likely be permitted in selected areas only; placing further pressure on
petroleum and its derived fuels. World-wide demand for diesel fuel is strong, and supply
surplus is tight. Pricing for gasoline, diesel, fuel oil and other distillates are not likely to
experience advantages relative to natural gas.

4 Wilson et al, “Components of Delivered Fuel Prices in Alaska” AEA June 2008 report incremental cost
increases in Bethel during 2007 of $1.70 per gallon of fuel oil, attributable to transfer, transport, storage
and dealer markup.
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& US Imported LNG + Adjustment to Ship to Bethel
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Appendix C

City of Bethel Resolution & Action Memorandum
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MICHAEL W. MOORA, P.E.
PROCESS ENGINEER

University of Utah, MS Fuels & Chemical Engineering
Drexel University, MS Environmental Engineering
Rutgers University, BS Mechanical/Aerospace Engineering

BACKGROUND

Mike Moora is a registered Process Engineer and Project Manager with over
30 years of experience in a broad spectrum of process and environmental
remediation industries. He has executed projects in diverse areas such as North
Slope production and utility systems, natural gas treatment, synthesis gas
production, flue gas cleanup, RCRA waste treatment, remedial designs/actions,
radioactive waste immobilization, wastewater treatment, synthetic fuels pilot
development, chemicals production and biotechnology development.

Mr. Moora has design experience including: Feasibility and economic analysis,
conceptual design and optimization studies, process design development and
flow sheet simulation, detailed engineering, purchase specifications, project
management, equipment procurement and fabrication inspection, HAZOP
analysis and relief valve design/documentation, operating manuals/operator
training, facility commissioning, technology assessment and due diligence
investigations, air emissions control and air quality permitting.

SELECTED EXPERIENCE

General Manager, PDC Harris Group LLC, Anchorage, AK. Responsible for
business development, project management and operations support for this
energy business-sector joint venture. Business development and project
management work included:

. BP Exploration (Alaska) Inc: numerous power and resource development
projects 2006 to present, including: Project Manager, Liberty Rig Power
Generation Module Cooling System Modifications. Project Sponsor, Central
North Slope Power Generation - Appraise Stage Study. Project Sponsor,
Milne Point Interim Power Generation Appraise Stage Engineering
Services. Pre-concept analysis of gas turbine generator alternatives.
Project Manager, Milne Point Heavy Oil Pilot Power Generation Select
Stage Engineering Services. Concept level analysis of 1 to 1.5 MW
transportable/modular power generation. Project Manager for a generator
replacement project at BPXA’s Milne Point.

. Doyon Utilities, Fairbanks AK: Project Manager, Ft Greely Boiler steam
blow temporary piping design. Piping design, stress analysis, support
design and selection of steam silencer. Project Manager, Ft. Greely Boiler
Upgrade and SCADA system design.

. Municipality of Anchorage, Municipal Light & Power, PI’C for Generation
Engineering Term Contract. Numerous task orders including: Principal in
Charge, Plant 1 Black Start Generator concept and detailed design

o
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services. Project Manager/Lead Process Engineer for Waste Heat Recovery
Project involving rejection of heat from existing and new generation
assets to Anchorage Water and Wastewater utility. Project Manager/Lead
Process Engineer for Unit 3 Fuel Gas Booster Compressor improvements,
Project Manager for feasibility and concept level engineering development
of a 2 x 1 GE 6FA combustion turbine power generation system.

. Chugach Electric Association: Project Manager, South-central Project
Waste Heat Recovery Assessment. Lead specifications development to
support the upgrade of the turbine control system for Unit 5 gas turbine
system at Beluga River Station. Project Manager for Bernice Lake Power
Plant Water Injection System.

LICENSES AND CERTIFICATION

— Professional Engineer Registration, Colorado

— Registered Environmental Manager

—_ University of Alaska, Arctic Engineering Short Course, November 2001
— Currently enrolled in Project Management Institute training for PMP

TECHNICAL PAPERS

"The Design of a Commercial RCRA Incinerator - Where the Regulations Are
Taking Us", Presented at the Colorado Hazardous Waste Management Society,

Fall 1991, Denver, CO.

"Design and Environmental Permitting Challenges for the Ft. Wainwright, Alaska
Power Plant Fabric Filter System”, Presented at the Air and Waste Management
Association Conference, Orlando FL, June 24 - 28 2001.

R Fedich, D McCaffrey, M Moora and R Ungs, “"Upgrade Your Tail Gas Treating
Unit With FLEXSORB SE Plus”, Paper presented at the 2003 Brimstone Sulfur
Recovery Symposia, Vail Colorado, September 2003.

"LCNG - A Bridge Solution to High Energy Costs in Rural Alaska”, Presentation to
the Cold Regions Design Forum, Fairbanks, AK, February 2011.
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Jo Ann R. Small
Senior Process Engineer, PE

Texas A & M University, BS ~ Chemical Engineering

BACKGROUND

Jo Ann Small has over 22 years of experience in process engineering. Her
experience includes the detailed design of grassroots and retrofit projects
involving Sulfur Recovery Units (SRU), Tail Gas Treating Units (TGTU), Sour
Water Strippers (SWS), Amine Units (ARU), petrochemical process units,
upstream oil and gas and industrial facilities.

Ms. Small’s responsibilities have included computer simulation, proposal
development, heat and material balance, process flow diagrams, piping and
instrument diagrams, equipment sizing, refractory material specification,
hydraulic calculations, utilities and chemical/catalyst summaries and safety

systems.

SELECTED EXPERIENCE
Oil & Gas (Upstream)

Zhaikkunai: Process evaluation of Gas Treatment Plant (Stabilizer, Amine,
SRU, Glycol, Deethanizer and Debutanizer) for alternate feeds.

EnCana Oil & Gas (USA) Inc.: Process evaluation of 3 phase separator and
associated piping.
Chevron Mid-Continent Business Unit: Equipment & Line sizing. Equipment to

include
2 & 3-phase separators, heater treaters, tankage and pumps.

Petroleum Refining

Premcor: Schedule A design of new SRU and TGTU Process Engineer.
Marathon Ashland Petroleum: Sour Water Stripper Expansion Study.
Rayong, Thailand: Evaluation of existing SRUs and TGTUs

Lucky Engineering Co., Ltd: Schedule A design of Amine Regeneration Unit.
Koch Refining: Evaluation of existing TGTU with specialty solvent.

Suncor: Schedule A design of new SRU and TGTU.

Premcor: Flare study for possible expansion.

SRM International: Process Design of 10,000 gpd Biodiesel unit. Including PFDs
heat and material balance and equipment data sheets.

1
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ConocoPhillips: Process Design of Sulfur Recovery Unit and Tail Gas Treating
Unit.

Monsanto, Nitro, WV - Expansion of a sulfur recovery unit from a two reactor
unit to a three reactor unit.

Du Pont Company, Deer Park, TX — Process evaluation of an existing sulfur
recovery unit for a new feed.

Allied Corporation, Anacortes, WA - Process study of an existing sulfur recovery
unit for a new feed.

Total Petroleum, Ardmore, OK - Process evaluation of an existing sulfur
recovery unit for a new feed.

CITGO Petroleum Corp., Lake Charles, LA - Process design for the conversion of
a Stretford to a 400 LTD SULFTEN) System.

Valero Refining Co., Corpus Christi, TX - Process design fro a 280 LTD
grassroots SULFTEN System.

Amoco, Whiting, IN - Process design for the conversion of a Stretford to a
SULFTEN System.

Texaco, Wilmington, CA - Process design for the conversion of a Stretford a
SULFTEN System.

Exxon, Big Escambia Creek, AL —- Process design of a grassroots SULFTEN
System.

Champlin Petroleum Co., Wilmington, CA - Process design for the conversion of
a Stretford to a SULFTEN System.

‘Champlin Petroleum Co., Corpus Christi, TX - Process design of an 80 LTD
SCOT Unit.

Husky Oil, Cheyenne, WY - Process study of two existing amine units for new
feeds.

Champlin Petroleum Co., Wilmington, CA - Process evaluation of amine unit
expansion 120 to 200 LTD.

PROFESSIONAL/TECHNICAL TRAINING

CO; Surface Facilities Course, HYSYS, BR&E, TSWEET, ProSim, ProMax, STX &

ACX,
Tray Design Software

PROFESSIONAL REGISTRATIONS

J. Small 2
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TIMOTHY L. WAKEFIELD, JR.
PROJECT CONTROLS SPECIALIST

Colorado State University, BS Industrial Construction Management

BACKGROUND

Tim Wakefield has over 30 years of experience in project control and
management of minerals, power, natural gas and pharmaceutical projects. His
background includes preparation of detailed cost estimates, procurement,
expediting, construction inspections, accounting, subcontract administration,
warehousing, forecasts, cash flows, development and maintenance of
schedules, cost trends, and cost and commitment reporting systems. He has
been involved in a variety of projects including gold, silver, copper, uranium,
nickel, lead, iodine, coal, soda ash, power, natural gas and pharmaceuticals in
Australia, Argentina, Chile, Peru, Guatemala, Namibia, Kazakhstan, Uzbekistan,
Siberia, Tajikistan, Canada, Florida, Indiana, Kansas, Kentucky, New York,
South Carolina, and western United States, including Alaska and Hawaii.
Services were provided in the home office and at numerous job sites.

SELECTED EXPERIENCE

e Project Controls Specialist responsible for planning and cost control for a
new power plant in Indiana. The plant utilizes six LM6000 combustion
turbine generators in simple cycle. Scope also included support to
construction and on-site engineering and administrative services.

e Project Controls Specialist responsible for preparation of estimates and cash
flow forecasts for two proposals to DOE in response to the Clean Coal Power
Initiative Program Solicitation.

e Project Controls Specialist responsible for the capital cost estimate for a 500
MW power plant in California. The plant utilizes two Frame 7FA natural gas
combustion turbine generators in combined cycle.

e Project Controls Specialist responsible for the estimated capital costs and
cash flow forecast included in a study for both new construction and
retrofitting of coal-fired utility power plants. The study included emissions
controls, including SOx, NOx and mercury environmental controls.

e Project Controls Specialist responsible for planning, cost control and capital
cost estimating for the design and construction of two peaker power plants
located on Staten Island, New York, approximately one-half mile apart in the
Bloomfield area and interconnecting with a Consolidated Edison switchyard a
few miles away by way of a single new 138-kV power line. The power plants
are simple-cycle facilities fired on natural gas, each using a Pratt & Whithey
TwinPac combustion-turbine generator plus a Pratt & Whitney PowerPac

Nov 2010 1
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combustion-turbine generator, both with selective catalytic reduction
("SCR"). The combined output at each site is approximately 80 MW.

PROFESSIONAL AFFILIATIONS

The Association for the Advancement of Cost Engineering
Sigma Lambda Chi (National Construction Honorary)

EMPLOYMENT

Bateman Engineering, Inc.
Davy McKee Corporation

Nov 2007 2



DIRECTOR OF PROJECTS

. Environmental Scientis
Corparate Offlce

RELEVANT EXPERIENCE

Rainbow Redevelopment Project, PPL Montana, Great Falls, MT. Senior

Project Manager responsible for management, oversight, technical review,
and development of the environmental compliance program for the
redevelopment of a 100-year-old 60-MW Hydropower facility located on the
Missouri River. Project redevelopment included replacement of all power
generating infrastructure excluding dam replacement or alteration. The
environmental regulatory program included compliance with all federal,
state, and local requirements, including Federal Energy Regulatory
Commission license; Section 401, 402, and 404 Clean Water Act; Section
10 of the Rivers and Harbors Act; Threatened and Endangered and State-
listed sensitive species, coordination with Montana Fish, Wildlife and Parks
regarding an existing conservation easement; coordination for compliance
with Section 106 of the National Historic Preservation Act; as well as
compliance with several Montana Department of Environmental Quality,
County, and other regulatory requirements. Provided oversight and
technical review for all biological data collection, report preparation, and
permit application preparation. Provided client coordination between the
owner, engineer, and multiple subconsultants. Responsible for ongoing
environmental compliance during project construction, including site
inspections and monitoring and assisting the contractor and PPL with permit
modifications and renewals, and new applications for unanticipated project
requirements.

Hyalite Transmission Main and Raw Water Intake Project, Bozeman, MT.

Project Manager responsible for coordinating, scheduling, and assisting with
the environmental regulatory program for replacement of an instream
municipal drinking water intake structure, design and construction of a fish
ladder on the existing dam within U.S. Forest Service land, and construction
of a 3.5-mile-long raw water transmission line for the City of Bozeman. The
project included a comprehensive evaluation of four independent proposed
routes. Coordinated and assisted with the evaluation and QA/QC of the
data collected. Coordinated and assisted with the development of final
project reports. Provided assessment of regulatory requirements
associated with pipeline, fish ladder and intake structure construction.
Developed documentation to complete the Section 404 and 124 permitting
process. Coordinated approval from the U.S. Forest Service specialists,
including the landscape architect, wildlife biologist, fisheries biologist,
botanist, recreation coordinator, and NEPA coordinator. Developed a
Decision Memo for the U.S. Forest Service for NEPA compliance.

Permitability/Fatal Flaw Assessments, Seward, AK, Healy, AK, Bearcreek,

MT, Pinckneyville, IL, Somerset, CO. Coordinated and prepared several
permitting and environmental assessments and fatal flaw analyses for a
variety of power generating facilities. These documents varied in detail and
length to meet the needs of each client. However, each study included an
assessment of all major permits or approvals required for development and
a detailed assessment of the NEPA process These evaluations included
development of preliminary environmental information volumes to assess
applicability of NEPA. Prepared brief reviews for a 12-MW coal-fired power
plant in Seward, Alaska and a 125-MW coal-fired power plant in Bearcreek,
Montana. Also prepared lengthy studies for a 45-MW gas-fired power plant
in Anchorage, Alaska, a 1,500-MW coal-fired power plant in Pinckneyville,
Hlinois, a 200-MW coal-fired power plant in Healy, Alaska, and a coalmine
methane energy recover project in Somerset, Colorado. These evaluations
included an assessment of permitting requirements, difficulty, cost, and
schedule.
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PAUL W. McGUIRE - Senior Environmental Scientist

RE

LEVANT EXPERIENCE cont.

Knik Arm Power Plant Repowering Project, Anchorage,

AK. Project Coordinator responsible for the
environmental compliance effort for repowering a
natural-gas-fired cogeneration power facility in
Anchorage Alaska. Acted as principle contact and
lisison between client and federal, state, and local
agencies. Developed permit applications in accordance
with applicable permitting requirements, including Air
Quality Construction permit application, National
Pollutant Discharge Elimination System Industrial
Wastewater Discharge permit application, Alaska
Department of Fish and Game Fish Habitat permit
application. Coordinated with the U.S. Army Corps of
Engineers to determine the applicability of Section 404
and Section 10 permitting requirements and to minimize
those requirements. Completed a NEPA review, which
included developing a preliminary environmental
information volume to assess NEPA requirements. This
project also required completing a wetlands delineation;
coordinating a site remediation project; preparing,
coordinating, and overseeing a contaminated sediment
sample collection and testing program (including Alaska
Department of Fish and Game and U.S. Army Corps of
Engineers permitting); preparing a Site Investigation
Report to evaluate the results of the sediment sample
laboratory analysis; evaluating water rights; and
completing an Alaska Division of Governmental
Coordination Coastal Zone Consistency Review to meet
the requirements of the Coastal Zone Management Act.
Extensive study of potential impacts to salmonids
(thermal impacts, fish passage, entrainment, spawning
habitat, in-stream flows), impacts to regional airporis
(exhaust plume), dam safety, geologic stability of the
site, public safety, and extensive public involvement
were some of the more significant issues addressed
during the management of this project.

Yankee Gulch Sodium Minerals Project, Parachute, CO.

P140

Assisted with the development of a nahcolite solution
mining operation that included a 1,200-acre 30-year
mine facility on Bureau of Land Management property, a
44-mile-long buried two circuit product pipeline, a
processing and calcining facility, and a railspur for
product distribution. Developed, or assisted with the
development of the following: Colorado Division of
Minerals and Geology Mining and Reclamation permit
(including a reclamation plan), county special use
permits for two counties, a state National Pollutant
Discharge Elimination System permit, Class |, Class liI,
and Class V Underground Injection Control permits,
Bureau of Land Management Mine Plan and revised
Mine Plan, Emergency Response Plan, Pipeline Plan of
Development, a Section 404 Nationwide 12 permit for
the 44-mile-long pipeline, county and Public Utilities
Commission approval for installation of several railroad
crossings, application for several rights-of-way, and
NEPA environmental information support
documentation. Prepared and completed environmental
evaluations to meet requirements for NEPA compliance.
Provided document preparation assistance for
development of an Environmental Impact Statement.
Corporate Offices |

Also developed, or assisted with the development of the
following support documentation: Groundwater and
Surface Water monitoring Plan; Subsidence Monitoring
Plan; Wildlife Monitoring and Mitigation Plan; Stormwater
Poliution Prevention Plan; Spill Prevention, Control, and
Countermeasure Plan; and Environmental Compliance
Document preparation.

Great Falls Area 100kV Generation Interconnection
Replacement Project, PPL Montana, Great Falls, MT.
Senior Project Manager responsible for the
environmental compliance program of a 13.1-mile 100kV
transmission line. The transmission line corridor is part
of five hydro facilities on the Missouri River. Developed
a comprehensive environmental plan to meet all federal,
state, and local regulatory requirements, including Clean
Water Act Section 401 and Section 404 and Rivers and
Harbors Act Section 10. Managed and assisted in the
preparation, technical review, and submittal of
supporting environmental documentation and permit
applications for federal, state, and local requirements,
including FERC compliance. Project development
included close coordination with the project owner,
design engineer and other contractors to develop a
design plan that met project objectives while minimizing
compliance requirements.

Mystic Lake FERC Compliance, West Rosebud Creek, MT.
Senior Project manager responsible for the ongoing
Federal Energy Regulatory Commission license
compliance requirements for the Mystic Lake
hydroelectric facility. Compliance requirements to date
have included coordination with U.S. Forest Service to
develop and complete a riparian vegetation study, a
weed infestation study, a bald and golden eagle study,
and a harlequin duck survey.

Seep Ridge Road Environmental Assessment, Vernal, UT.
Senior Project Manager responsible for the coordination,
oversight, and technical review for the preparation of an
Environmental Assessment for NEPA compliance for a
46-mile-long road reconstruction project. Management
oversight included the completion of biological review,
development of project alternatives, agency
coordination, and cumulative impacts analysis.
Coordinated the development of design alternatives and
mitigation measures o meet the requirements of the
Bureau of Land Management, U.S. Fish and Wildlife
Service, and the State Division of Wildlife Resources for
impacts to vegetation, wildlife, livestock and grazing,
Threatened and Endangered species, and aquatic
resources.

Kalispell Armory Phase | and Phase Il, Kalispell, MT. Staff
Supervisor responsible for completion of a Phase |
Environmental Property Assessment using the ASTM
1527 Standard. Provided project oversight, QA, and
coordination. Following preparation of the Phase 1, it
was concluded that a petroleum release was likely
located within the property. Completed a Phase Il with
continued biannual monitoring, data collection and
evaluation, and reporting.

791 SouthPark Drive Suite 806 | Littleton €O 84128 | 303 799 3433 | www.sfeigers.com
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Appendix F
Matching Funds Certification
The undersignéd do hereby certify that the matching funds specified in the application for

AEA’s Emerging Energy Technology Fund {AEA-11-027) will be provided by PDC Harris Group
LLC, as engineering contractor to the City of Bethel.

2/ &C?//“

Date
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William E. Ward, Executive Director Date
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Alaska Business License# 714078

Alaska Department of Commerce, Community, and Economic Development
Division of Corporations, Business and Professional Licensing
P.O. Box 1108086, Juneau, Alaska 99811-0806

ty

This is to certify that

PDC HARRIS GROUP LLC

2700 GAMBELL STREET, STE 500 ANCHORAGE AK 99503

owned by

PDC HARRIS GROUP LLC

is licensed by the department to conduct business for the period

October 13, 2010 through December 31, 2011
for the following line of business:

54 - Professional, Scientific and Technical Services

This license shall not be taken as perrission to do business in the state without ,
having compliad with the other requirements of the laws of the State or of the United States,

This license must be posted in a conspicuous place at the business location.
Itis not'transferable or assignable.

Susan K, Bell
Commissioner




Spgi?jt_LNG plant, Norway - Compliments of Statoil

Potential Benefits to Alaskans from a State-Owned
Gasline/LNG Project

30 November 2011

Prepared by: PDC Harris Group LLC
2700 Gambell Street
Suite 500
Anchorage, AK 99503
www.pdcharrisgroup.com
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2700 Gambell Street, Suite 500
Anchorage, Alaska 99503
907-644-4716 (voice)
907-743-3295 (fax)

William M. Walker ) 30 November 2011
Alaska Gasline Port Authority

731 N Street

Anchorage, AK 99501

Subject:  Transmittal of LCNG Economic Benefits Study
Transmitted via Email

Dear Mr. Walker:

Attached is Revision 4 of the subject study. If you have any questions or comments,
please contact me at (907) 743-3263 or email mikemoora@pdcend.com .

Best Regards,
¢ Digitally signed by Michaet W. Moora
M M h l W M . DN: cn=Michael W. Moora, o=PDC Harris Group LLC,
' C a e . O O ra .-ou email=mikemoora@pdceng.com, c=US
/ Date:2011.11.30 16:07:00 -09'00'
Michael W. Moora
General Manager
PDC Harris Group LLC

Attachments: 1. “Potential Benefits to Rural Alaskans From AGPA’s Gasline & LNG
Project” Rev 4, 30 November 2011.

C: W Ward
S Theno
AGPA-11.01.01
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This preliminary study was conducted to provide an order-of-magnitude assessment
of the benefits to Alaska communities of switching their primary fuel for space
heating and electric generation from petroleum-derived diesel fuel to natural gas.
For the study, natural gas was assumed to be delivered from a future liquefaction
plant in Valdez aboard barges as LNG®.

Bethel was selected as a representative community for developing cost models
predicting the future retail cost of LNG-derived gas. This community is currently
dependent on barge deliveries of diesel fuel. Bethel has historically experienced
relatively high-cost retail fuels, based upon its remote location, and seasonal

accessibility.

In addition to the work conducted on Bethel, the city gate wholesale cost of natural
gas was estimated for Fairbanks, as an indicator of the approximate savings
available when compared with wholesale diesel/fuel FOB? refinery loading rack.

Five case studies were conducted for Bethel to test the sensitivity of forecasted LNG
and diesel pricing to the following parameters:

v" Wholesale LNG cost, FOB Valdez

v" Method of estimating LNG transport cost & retail markup

v" Future wholesale diesel pricing, moderate vs. high perspective vs. worst
case’ future crude oil price @ $75/barrel

The Bethel costing model forecasts that conversion to an integrated LNG-CNG fuel,
hereafter designated LCNG, will save approximately 25% to 65% over diesel for
cases where a) LNG wholesale cost is equal to that defined by a recent Wood
Mackenzie study® and b) the wholesale cost of diesel fuel remains within the
‘medium’ to ‘high’ ranges, as predicted by Alaskan economists®. The savings range
from $229 million to $886 million over the period 2021 through 2051, when
assuming 100% displacement of petroleum distillates used for space heating and
power generation. The Net Present Value (NPV) of these cost savings range from
$102 million to $397 million accrued over the same period.

One of the Bethel modeling scenarios, aimed at identifying sensitivity to crude oil
pricing, examined retail diesel fuel costs equivalent to crude priced at $75 per

! For Fairbanks delivery, natural gas will be supplied by a regional off-take.

2 Freight On Board, indicating buyer is responsible for transport costs.

3 A worst case from the perspective of the lowest crude price studied by Wood Mackenzie, and
therefore resulting in lower-priced diesel.

4 Wood Mackenzie, “Alaskan LNG Exports Competitiveness Study” 27 July 2011,

> Fay, Saylor & Foster, “Alaska Fuel Price Projections 2011-2030" Institute of Social and

Economic Research, Univ. of Alaska, 2010.
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barrel (in 2021) resulted in a retail cost advantage for LCNG, between 21% to
nearly 42% below predicted retail diesel fuel cost.

Another scenario was modeled where LNG wholesale cost in Valdez is determined in
a similar manner to Wood Mackenzie’s built-up model, but with an additional well-
head gas value of $1.00 per million BTU added to the FOB Valdez cost. In this case,
the savings remain significant, with a predicted nominal value of approximately
$335 million (NPV = $146 million).

A wholesale natural gas cost at a city gate take-off for Fairbanks was estimated @
$5.29 per million BTU, as compared to a predicted diesel fuel cost of $27.23 per
million BTU in 2021, representing a savings of approximately 80%. Based on the
number of oil-fired furnaces and boilers identified in the city by a 2010 survey, and
the average fuel usage per year noted in the same study, and assuming that 100%
of these furnaces/boilers are converted to natural gas, the predicted total value of
the fuel savings from 2021 through 2051 is estimated at over $2.4 billion (NPV of

$1.1 billion).

In addition to cost savings, significant reductions in air emissions will result from
converting from diesel/fuel-oil (or wood fuels in the case of Fairbanks) to LNG-
derived natural gas. On a per fired BTU basis, natural gas is estimated to reduce
emission rates approximately 99% for 5026, 29% for NO,, 99% for PMio’ , and 24%
for CO,, when comparing EPA published emission factors for natural gas versus fuel
oil.

The modeling assumptions for LNG wholesale costs, which duplicate those of the
referenced Wood Mackenzie study for the majority of the case studies, result in
widening cost advantages for LNG over diesel/fuel oil in later years. The model
assumes that the more significant cost components of the built-up LNG cost do not
escalate, resulting in a relatively stable LNG cost over the life of the study duration.
The diesel fuel cost forecasts assume escalation. Thus the model predicts the
difference between forecasted future retail diesel prices and LNG increase from
initiation in 2021 to completion in 2051.

2. INTRODUCTION
2.3 Rural Alaska’s Energy Challenge

From the lean days of 2002, when a barrel of oil averaged approximately $22, to
the maximum of nearly $145 per barrel observed during the summer of 2008, fuel
pricing in remote Alaskan communities increased as dramatically, causing fear,
anger and frustration. During 2008, the summer’s fuel barge deliveries to interior

® Based upon a fuel oil sulfur content of 500 ppm.
7 Defined as particulate matter with aerodynamic diameter less than 10 microns.
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Alaskan villages brought unheard of prices, up $3 to $4 per gallon since the last
year’s delivery, to $7.50 to $8.00 per gallon®.

The result - astounding increases in home heating and electrical costs to rural
villagers - is tied not only to increased wholesale pricing of petroleum-based
distillate, but also the fuel-burning transport ships or air tankers that haul it. Single
family fuel costs, for space heating and cooking range from $300 to $900 per
month, representing an average of 40% of a typical family’s income®. Low per
capita village income, coupled with increased fuel prices of the last several years
have reached the tipping point for some; out-migrating residents from their life-
time home to urban settings in Anchorage, Fairbanks and other less rural
commuhities, in a struggle to reach economic balance.

e e State Gae Line & L Frozect
i %?gﬁ o i

The Alaska Gasline Port Authority (AGPA) has encouraged a state-owned project for
transporting and liquefying 2.7 BCFD of North Slope (NS) gas to serve Alaskans and
the Asian liquefied natural gas (LNG) markets. The integrated project includes a gas
conditioning plant on the North Slope, a large bore gas transmission pipeline
system between the North Slope (NS) and Valdez, a liquefaction and export facility
in Valdez, upstream gas off-take points to serve multiple Alaska communities,
military bases, as well as a lateral pipeline to augment the supply of natural gas to
South Central AK.

2.2.1 Wood Mackenzie Competitiveness Study

A recent study conducted by Wood Mackenzie® indicates a favorable ANS gas to
LNG cost structure relative to competing projects to supply the Asian market,
either planned or underway in Australia, western Canada and the Lower 48.

The following summarizes findings that signal an attractive pipeline to Valdez for

export of LNG.

v "Proposed LNG exports have a substantial cost advantage relative to possible
competing LNG supply Projects.”

v' "“Alaskan LNG exports have a delivered cost structure below
$10/MMBtu....Alaskan LNG could be priced DES between $18.00 -
$46.00/MMBtu through 2050.”

v' "The Pacific Basin market is short of proximate LNG and a number of projects
will compete for long term supply requirements (including Alaska LNG).”

8 Anchorage Daily News, June 4, 2008.
° Wood Mackenzie, “Alaskan LNG Exports Competitiveness Study” 27 July 2011,

3
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v "Royalties (12.5%) and state taxes (starting at 25% post royalties) could
yield $2.4 to $24 billion per year.”

2.2.2 Project Schedule

The Wood Mackenzie study assumes project startup in 2021, which may provide
ample time to align the stakeholders, bring together the myriad of technical and
financial components required to reach an investment decision, and then design
and build this world-class project.

The challenges for LNG developers include many considerations, and “bringing
these elements together to enable the investments and contractual
commitments along the chain to be sanctioned simultaneously demands
dedicated resources over long periods and unity of purpose by the
proponents”*®, Wood-Mackenzie recognizes these challenges in the statement:
“Economics are important, but commercial issues such as the scale of value
chain requirements (pipes, storage, etc.), buyer risk tolerance, financing
arrangements, etc. are critical”.

PDC Harris Group offers no opinion on Wood Mackenzie’s ten year window, and
whether it is sufficient to bring this large-scale project on-stream. It is
nonetheless evident that to do so will take a fully-aligned and focused team of
stakeholders; an initiative which requires numerous enabling steps in order to
facilitate this complex process. It may be possible to pre-build the gas treatment
plant (GTP) and gas pipeline, with the intention of supplying Alaska take-off
points with natural gas, prior to startup of the liquefaction plant in Valdez.
However this operational scenario will require additional engineering analysis, to
determine GTP turndown capacity and alternatively the line pack volume
available for Alaska users, prior to ramp-up of LNG exports.

2.3 In-State Benefits of the Alaska LNG Project

Besides the attractive Wood Mackenzie forecasts for Alaska, including substantial
netbacks to NS producers, the development of a large-scale pipeline/LNG project in
Alaska offers another benefit:

v A cost competitive supply of Alaska liquefied natural gas, produced at
tidewater offers fuel cost savings to rural communities accessible by barge,
currently contending with high diesel/fuel oil pricing.

The referenced fuel savings have heretofore been inferred based on significant
differences in the wholesale price of a BTU of LNG relative to diesel or fuel oil*'.

10 Gas Strategies, “Potential LNG Production From North Slope Gas, May 2008.
™ petroleum News, “Could LCNG Cut Cost of Rural Energy?” 28 February 2010.
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Subsequent sections of this report quantify expected savings. Other benefits to
Alaska communities include:

v" Reduction of diesel/fuel oil tank farm inventories, and therefore a
corresponding reduction in spill and contamination risks

v' For each displaced volume of diesel/fuel oil, significant reductions in
combustion emissions result (SO,, NOx, unburned hydrocarbons, fine
particulate matter, and CO;)

v' For hybrid (integrated) wind-diesel electric generation projects, switching
the backup generation fuel from diesel to LNG-derived gas yields additional

savings relative to diesel fuel firing??,*3.

v' Conversion of users from fuel oil to gas requires minor capital expense;
replacement of boilers and generator drives is generally not required™.

The wholesale price difference between diesel/fuel oil lifted from Alaska refineries,
and Cook Inlet LNG are attractive®, but without an LNG supply infrastructure
specific to small-volume, remote Alaskan users, the real cost structure remains
unknown, and hence these savings have been characterized as potential. This study
represents a preliminary step in defining an LNG supply chain to an Alaska
community, examining wholesale gas costs for Fairbanks, and quantifying the
relative incremental costs for supplying these communities with substitute fuel.

The concept for supplying remote communities with LNG-derived gas involves the
integration of liquefied and compressed natural gas (LCNG). The liquid form (LNG)
of natural gas is approximately 600 times more dense than conventional pipeline
gas distributed at low pressure to residences, and is the optimal phase for transport
in its most energy-dense form over long distances. In this instance, LNG will be
transported from the export docks adjoining the Valdez liquefaction plant, to
various hub or larger village locations for off-loading and storage. Barges with
double-walled and vacuum insulated LNG tanks will be placed in service for this leg

2 Renewable generation capacity must be accompanied by firm generation capacity from a non-
renewable source. To date this backup has generally been diesel generation in rural Alaska.

13 Existing diesel engines can be converted to operate on a blend of approximately 90 volume %
natural gas without the need for a spark ignition system.

4 Residential forced air furnaces operating on fuel oil may need complete replacement to handle the
conversion, which would not be a minor expense from the perspective of a homeowner. Conversion of
higher output boilers and furnaces are likely to involve a simpler change in burner components, Refer
to Schworer & Fay, ‘Economic Feasibility of North Slope Propane Productions and Distribution to Select
Alaska Communities, UAA ISER, June 2010.

15 Refer to Appendix A for a comparison of market pricing for these commodities.
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of the supply chain, and hauled with tugs; which is logistically similar to the existing
mid-scale line-haul barge system used for moving petroleum distillates to rural

Alaska.

A disadvantage of LNG transport is its energy density relative to conventional
petroleum distillates. LNG is only 60% the energy density of typical diesel fuel, thus
requiring 1.67 volumes of LNG to supply the energy in 1.00 volume of diesel oil.
This disadvantage must be offset by LNG’s wholesale pricing advantage in order to
be a feasible candidate replacing rural Alaska’s primary fuel.

Once an LNG barge reaches a destination port, generally a hub community with
line-haul barge accessibility, the liquid will be off-loaded via centrifugal pump to
pressurized LNG storage tanks (Refer to Appendix B for a flow sheet depicting the
off-load and storage alternatives). Stored LNG, contained at a pressure sufficient
for distribution, will be vaporized using staged heat exchangers and gas-fired
heaters to deliver low pressure gas to nearby residential, commercial or utility

users.

Direct pumping and warming the LNG to the compressed natural gas (CNG) phase
may also take place, to charge a shore-based CNG storage facility. Pumping the
cryogenic liquid to high pressure, followed by vaporization with multi-stage heat
exchangers is an efficient conversion process, and allows the charging of storage
cylinders without the need for less efficient gas compressors. The on-shore
pressure vessels will receive and store the CNG at pressures up to 3600 PSIG. The
stored high pressure natural gas will then be available for:

v Charging of transportable gas cylinders for use beyond the immediate hub
location, including bulk transport to surrounding villages.
v Refueling of CNG powered vehicles at a metered fueling station.

While the storage volume for CNG is approximately 400% of that required for the
same mass of LNG?®, storage in this form requires minimal maintenance or operator
attention. Storage as LNG may not be the optimum choice for relatively small
volumes of gas in a rural setting. It is relatively expensive, and is more operator
intensive, and may require vapor recovery refrigeration or compression to capture
normal boil-off. Nonetheless, there are advantages of LNG versus CNG storage, and
further study is required to determine specific LNG and CNG storage strategies,
when a rural project progresses to the design phase.

For the purposes of this study, it is assumed the LNG is pumped to on-shore LNG
storage as part of the off-loading process. Refer to Appendix B which depicts a line-
haul barge delivery and storage facility.

'8 The density of CNG at 3600 psig is 12.1 Ib/ft3 compared with LNG at 45 to 46 Ib/ft3
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PDC Harris Group has been requested to quantify potential fuel cost savings when
substituting LCNG-derived gas (or pipeline gas in the case of Fairbanks) for existing
diesel/fuel in representative Alaskan communities. Our experience in this involves
developing a pilot program for substituting liquefied and compressed natural gas
(LCNG) in the City of Bethel.

Specific objectives of this study are as follows,
v Use Wood Mackenzie cost predictions as the FOB Valdez LNG cost basis.

v Develop feasibility-level cost models forecasting the retail pricing and cost
savings for substitution of LCNG-derived natural gas in Bethel

v Exercise retail pricing model to assess sensitivity to various input changes
such as crude oil price, FOB Valdez LNG cost and other variables.

v" Estimate the wholesale cost of gas provided to Fairbanks for a representative
city gate off-take. Compare these costs with those forecasted for wholesale
diesel/fuel oil.

0

3 B £ - pe

Bethel was used to establish the retail LNG pricing forecasts. It is important to note
the Bethel case study is developed as a ‘shared’ capital project, in terms of the LNG
loading or transport equipment. Facilities or equipment are assumed to be shared
by three (3) additional communities, and therefore the capital and operating costs
for same are borne 25% by a single community. This assumption can be considered
valid for a pilot or small commercial operation involving a region, but would not
adequately represent the real costs of a single community, or a start-up of a pilot
facility. Greater supply chain cost benefits would of course accrue to users as an
LCNG supply chain expands.

3.3.1 Bethel

Located in Western Alaska, Bethel’s lengthy fuel supply chain is a common
denominator for scores of other villages throughout the state; distant from
supplies produced in Alaskan refineries, and subject to sea ice restrictions for
much of the year. The community is a good example of a remote Western
Alaska hub city which is handicapped by winter ice, and distance from fuel
sources. Diesel/fuel-oil prices in the city are approximately 80% higher than the

17 City of Bethel and PDC Harris Group LLC, “Liquefied & Compressed Natural Gas as a Bridge to
Reducing Energy Prices in Rural Alaska” 17 March 2011, application for grant funding to Alaska Energy
Authority RFP AEA-11-027.
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4.

wholesale refinery rack rates, attributable to delivery (20% of wholesale), sales
tax (flat 6%, or 10% of wholesale), and retail markup (50% of wholesale)*®.

Bethel supports a network of 56 villages in the Yukon-Kuskokwim delta, in terms
of the distribution of food, fuel, medical, and other services. Most of the
surrounding villages receive barged delivery of liquid fuels at a twice per year
frequency using smaller barges that are loaded from larger line-haul barges
arriving from Anchorage. Fuel pricing increases with distance for the various
Bethel satellite villages, and no simple pricing structure can be used to represent
retail pricing in each individual village.

Bethel has approximately 1800 residences, and space heating of residences and
community structures is predominately by fuel-oil fired furnaces and boilers.
Electricity is provided by a private utility using diesel-fired engine generators.
Tank farms for liquid fuels, owned primarily by Yukon Fuel and Crowley Marine,
have approximately 15 million gallons of capacity. Significant area exists along
Bethel’s river wall for additional storage capacity.

3.3.2 Fairbanks

Fairbanks, like rural Alaska communities also suffers from geographic disparities
in energy supplies and costs, based upon a dependency on petroleum-derived
fuel for space heating and electricity production. “A sustained spike in oil prices
this year has aggravated that disparity, increasing the cost of living in Interior
and rural Alaska faster than in Southcentral Alaska. Fairbanks mayors have
suggested the situation cripples any chance at economic development.
Estimates suggest space heating represents two-thirds of the average Fairbanks
businesses’ or household’s total energy costs, and local mayors and assembly
members have lobbied for state assistance on a number of fronts”*°,

There are approximately 31,200 people, and 12,000 occupied residences in the
city?’. The Fairbanks Northstar Borough (FNSB) population is approximately
92,600. Owing to the proximity of Fairbanks to the Flint Hills Resources and
PetroStar refineries in North Pole Township, fuel oil prices are low by comparison
to rural, off-road Alaska communities.

LCKG CASE STUDY, BASIS & ASSUMPTIONS

For the Bethel LCNG case study, the following sections detail the development of
the retail cost models, summarize assumptions, and describe different study cases.

18 Szymoniak et al, “Components of Alaska Fuel Costs: An Analysis of Market Factors and
Characteristics that Influence Rural Fuel Prices”, Institute of Social and Economic Research (ISER),
Univ. of Alaska, February 2010

13 Fairbanks News-Miner, May 19 2011.

20 www.factfinder.census.gov, Source: U.S. Census Bureau, 2005-2009 American Community Survey
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Refer to Section 5 for a discussion of the basis and assumptions for the case studies
developed for natural gas in the Fairbanks market.

4.1 ENG Source

E Description of Assumption E Case Study Variation

To leverage the cost competitiveness of large-scale NS gas processing, transport
and subsequent LNG liquefaction, this study assumes that LNG destined for Alaska
users is lifted from a 2.7 BCFD liquefaction plant at the port of Valdez. Small
volumes of LNG for Alaskan use will be loaded on barges?! on an irregular basis,
and would have no significant impact on the operations of the continuous multi-
train LNG plant; a facility whose revenue will be tied to long term oil-indexed
agreements with Asian buyers.

L2 LING Cost, FOB Valdez

| . - -
{ Description o

welthead cost set @ £1.00/miltion BTU §
!

The Base Case model was developed on the assumption that LNG loaded at Valdez
is valued pursuant to the Wood Mackenzie cost buildup??. An alternative case was
developed based on a more conservative assumption that value of LNG FOB Valdez
is valued using the Wood Mackenzie cost build-up with the addition of a wellhead
value of $1.00/million BTUZ.

21 L ow capacity in comparison to marine LNG tankers, carrying approximately 2-3 million gallons
(5600 to 8400 metric ton).

22 Wood Mackenzie, IBID, page 15.

23 This value was selected based upon current gas sales from Prudhoe Bay gas conditioning facilities
to Alyeska’ s Pump Station No. 1.
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4.3 LNG Transport Costs

 Drescripfion of Assumption f Case Study Varfation %
, af

| Cost to transport and vnioad LG is developed LA
% from order of magnitude capital and operating 3
| fities. |

e e s
cost for new barges and Valdez loading facititics,

Transportation costs include marine line-haul transport from the Valdez export
terminal, as well as loading, unloading, working capital, administration and
insurance costs. The sum of these components equals the landed wholesale price at
the destination terminal, which for Bethel’s current diesel/fuel oil represents
approximately 70% to 75% of the total retail price.

Published data®* specifically addressing the cost of shipping diesel/fuel oil from
refinery loading terminal to the destinations’ tank farm were used as the basis for
estimating shipping of LNG by barge for the Base Case. In this simplified approach,
the published diesel shipping costs are corrected to account for LNG energy density,
i.e. the need to transport the same energy content in more gallons of LNG.

As an alternative case study, more rigorous capital and operating costs were
developed for a) LNG transfer and loading equipment at Valdez, and b) two(2) line-
haul barges. The capital costs were further assumed to apply 25% to the
destination, i.e. the assets are shared with three other potential communities as
part of a larger line-hauling route. Likewise, the operating costs for the LNG barge
berth, pumps and loading arms are 25% allocated to the individual case study
community. The following assumptions apply to the Bethel LNG case study:

v' Capital cost two (2) LNG barges: $40 million x 25% = $10 million (2021 $)

v Capital cost Valdez loading facility (Alaska barge use only): $30 million x
25% = $7.5 million (2021 $)

Capital recovery factor: 10%/year

v Operating cost, Valdez loading facility: $1.5 million/year x 25% = 0.38
million/year (2021)

v Operating cost, barge & tug set, $30,000/day? (2010)

\

24 5zymoniak et al, “Components of Alaska Fuel Costs: An Analysis of Market Factors and
Characteristics that Influence Rural Fuel Prices”, Institute of Social and Economic Research (ISER),
Univ. of Alaska, February 2010.

2 Szymoniak et al, IBID.
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Description of Assumptio

In Bethel, the retail markup from wholesale delivered liquid fuels currently
comprises 25% to 30% of the total retail cost for these fuels. A simplified approach
to estimating the retail markup for LCNG is possible by converting the diesel/fuel-oil
markup reported by ISER?® from units of $/gal to $/million BTU, and assuming the
same value for LCNG, as was assumed for the base case transport cost.

A more rigorous approach to estimating retail markup involves estimating the
capital and operating costs associated with the LCNG storage and distribution
systems which will be installed to store sufficient inventory for the community
between deliveries. For Bethel, where winter ice limits the periods when tug and
barge sets can operate, a nine month inventory is necessary. In ice-free ports, such
as Unalaska, only two to three months of inventory is required.

Capital (Capex) and operating costs (Opex) were developed for the following
components of retail mark-up in Bethel.

4.4.1 Storage & Distribution System Capital Amortization

A new CNG storage facility is expected to have higher capital amortization
charges, relative to existing diesel systems in Bethel, based on the increased
volume and pressure rating required to store the equivalent energy as LCNG.
This relative increase may be offset by reduced maintenance requirements
associated with LCNG.

Factors from the open literature for LNG storage tank costs in $/volume were
used as the initial basis of generating order of magnitude capital costs storage
capacity in Bethel’.

Resulting capital cost estimates for on-site storage are as follows. A capital
recovery factor of 10%/year was used to estimate debt service.

%% Szymoniak et al, IBID.

2/ Capital cost factor from J Powell, "LNG - Market Challenges & Opportunities for Innovation"
Hydrocarbon World, 2007 states $400 per m>. This study used 300% of this factor, to account for a
small scale remote application.
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v Bethel storage Capex: $26.9 million (2021 $)

Distribution system capital for low pressure piping, metering and residential tie-
in were estimated as follows:

v Bethel distribution Capex: $3.9 million (2021 $)
4.4.2 Storage/Distribution System Operation & Maintenance Costs

Operating costs may be expected to be comparable between compressed natural
gas storage and distribution versus the current diesel system. Maintenance costs
should be considerably reduced, as less rotating equipment is required to deliver
CNG-based fuel, and storage vessel maintenance and routine cleaning will be
essentially absent for a gas-based system.

The following was assumed for operating and maintenance budgets for Bethel

v Operating: $1 million/year (2021)
v" Maintenance: 1.5% of capital/year
v Working Capital: 50% of storage volume, interest @ 7.5%/year

4.4.3 Profit & Overhead

This category includes many of the elements common to the transport sector of
the supply chain; overhead labor, regulatory compliance, insurance, and profit
are examples.

v Profit assumed for both locations: 10% of Capex + Opex
4.5 Future Price of Diesel & Fuel-0il in Rural Alaska

ISER developed estimated fuel cost rural forecasts for ~170 Alaska rural
communities, for the period 2011 through 2030 for the Alaska Energy Authority
(AEA). These forecasts were developed for three scenarios: low, medium and high
ranges. This study employed the ‘medium’ cost data for all cases except two; one
each for the two different locations used the *high’ range data.

&.7 Fuel Displacement in Representative Communities

Data published by AEA?® and PND>° were used to establish baseline diesel fuel use
in Bethel. These data apply to space heating and electric generation, and do not
include significant use for marine vessels. The baseline fuel consumption was
escalated by 0.5% per year over the duration of the study period of 2021 to 2051.

28 Fay, Saylor & Foster, “Alaska Fuel Price Projections 2011-2030" Institute of Social and Economic
Research, Univ. of Alaska, 2010. Post 2030 inflation rate of 2.4%/yr. was assumed.
29 AEA, “Statistical Report of the Power Equalization Program, Fiscal Year 2010, 22" Edition, March

2011.
30 pND, “Feasibility Study of Propane Distribution Throughout Coastal Alaska”, August 2005.

5K Moy 11 Rev 4.a00x 12

P162




For this study, it was assumed that 100% of these volumes were replaced by
natural gas derived from LCNG. This approach is overly simplistic, since neither
100% of the diesel for heating, nor 100% of the diesel for power generation would
realistically be displaced by natural gas during the early years of retrofitting.
Therefore the study overstates community-wide fuel cost savings during the initial
stages of conversion from diesel to LCNG/natural gas.

Another contribution attributable to displacing existing diesel/fuel oil use with LCNG
is worthy of consideration. As conversion to the latter occurs in a community, and
the volumes of imported diesel and fuel oil decline, it is likely that their unit costs
will be driven disproportionally higher, based on the inefficiencies of transporting
and dispensing the reduced volumes. This study does not address this potential
cost increase for diesel/fuel-oil users in a community undergoing conversion to

LCNG.
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Energy Information Administration (EIA) predictions! for wholesale distillate fuel oil
(diesel) pricing in the lower 48 for the years 2021 -2035 were used as the basis for
developing comparable values for Fairbanks. An Alaska market surcharge was
added to the forecasted lower 48 costs, based on EIA historical wholesale cost data
(approximately $.23/gallon in 2021). Values for future lower 48 diesel costs for the
years 2036-2051 were estimated based on an annual inflation rate of 2.4% per

year.
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5.2 Future Cost of Nat

nﬂ

Wholesale natural gas pricing at a city gate take-off on the 2.7 BCF/day Alaska Gas
Pipeline was estimated using the built-up cost assumptions developed in the Wood
Mackenzie study, with the following adjustments:

v' Liquefaction, LNG losses and liquids credit contributions set to zero
v Pipeline transport cost prorated based on distance to Fairbanks, adjusted
tariff ~$1.15/million BTU

3 hitp://www.eia.gov/olaf/zec/tablebrowser/ . 2021 - 2035 EIA Petroleum Products forecast,
"Reference Case" and “High Economic case values used for Transportation Fuel, Distillate Fuel Oil
(Diesel Oil).
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5.3 Quantity of Fuel Gil Displaced by Natural Gas

A study conducted in 2010 for the Alaska Department of Environmental Protection
(ADEC)* surveyed residential home owners to compile data on type of heating
equipment employed, and the average quantity of fuel used. The purpose of the
study, from ADEC's perspective was to trend the level of wood use for residential
heating. We used the data gathered on fuel-oil fired furnaces and boilers to
estimate the quantity of fuel that potentially could be displaced by natural gas. The
following factors were used to estimate future displaced fuel quantities.

v' Residences w/ central oil furnaces or boilers in Fairbanks, total: 21,134
v Average oil consumption, gallons/year-residence: 938 gal/yr.

6. MODEL RESULTS
6.1 Bethel Case Designations

The results of the LNG pricing and energy cost savings forecasts are summarized in
the following sections. Table 1 summarizes these cases in matrix format.
Subsequent sub-sections provide a summary of results.

Table 1
Case Study Matrix

Case Future Diesel

Name LNG $ FOB Valdez LNG Transport $ Retail Markup $ $/gal.

- Bethel Cases - =
Bl (Base) | Wood Mac build- Factored from dies iesel m.

32 sjerra Research Inc,, “Report No. SR2010-06-01, 2010 Fairbanks Home Heating Survey, June 21,

2010
33 Crack ratio: ($ diesel/gallon) / ($/barrel crude x 42 gallons/barrel crude), here a historical average

value of 1.18 was determined from cost databases supplied by EIA,

11 Rev 2.000% 14
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&.2 Bethel Case Studies

As detailed in Table 1, five (5) cases were developed to assess the impacts of the
following variables on the predicted retail cost savings of LCNG versus diesel/fuel-
oil.

v" LNG Cost, FOB Valdez

v Basis for estimating LNG transport cost from Valdez to Bethel

v" Basis for estimating retail mark-up

v" Assumed future retail cost of diesel in Bethel
The summary results for all five cases are presented graphically in , as the total of
annual fuel savings over the life of the project (years 2021 to 2051)

15
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Figure 1

Bethel LCNG Delivery, Savings Relative to Diesel Fuel
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All five cases modeled predict significant fuel savings when substituting LCNG for
diesel and fuel-oil in Bethel. Additional discussion of the case study results are
provided in the following sections.

6.2.1 Case B1

This is considered the Base Case for the Bethel analysis. It is based on a) LNG
cost FOB Valdez from the Wood Mackenzie built-up value, b) a transport cost
factored from 2009-2010 ISER data for diesel/fuel oil, ¢) a retail markup
factored from the same ISER data for diesel/fuel oil, and d) ‘medium range’
future diesel/fuel oil retail Bethel pricing predictions by ISER. Case Bl
representative model output is provided in Figure 2.
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The model predicts annual savings from switching to LCNG of 21% to 28%
relative to diesel fuel.

Conversion of the predicted future retail pricing of diesel/fuel oil from a $ per
gallon basis to $ per million BTU (gal/E6 BTU), using the higher heating value
(HHV) of typical diesel fuel, puts the pricing on a comparable basis to that
estimated for the retail price LCNG. As reported for the initial year of operation
(2021) the predicted retail price for LCNG is $8.88/million BTU lower than the
diesel fuel. With Bethel’s forecasted consumption of Btu’s for space heating and
electrical generation (595,215 million BTU/yr. or approximately 4.6 million
gallons diesel/yr.) in 2021, this per million BTU savings equates to annual
savings of nearly $5.3 million/year. The total estimated savings over a 30 year
period beginning in 2021 is approximately $229 million.

6.2.2 Case B2

Case B2 differs from B1 in the approach to estimating the transport cost from
Valdez to Bethel, as well as how the retail markup is estimated.

As noted in Section 4.3, the more detailed transport cost estimate entails an
estimate of capital costs (primarily transport barges and loading facilities at the
liquefaction facility) and operating costs for representative supply chain
elements for transporting LNG>*. Capital recovery charges and operating costs
for LNG transport are then divided by the annual BTU requirements estimated
for Bethel in each future year, resulting in an estimated $/million BTU charge for
transport.

In a similar manner, the retail mark-up estimate includes capital and operating
estimates representing the costs accrued by a Bethel storage and distribution
operation, as described in Section 4.4.

The result of the more rigorous treatment of both LCNG transport and retail
markup is a) the forecasted transport cost in $/million BTU increases slightly
(~7%) relative to the Base Case (B1) while b) the retail markup is reduced by
about 29% of the base case®. The overall result is an increased savings for Case
B2 over Case B1.

6.2.3 Case B3

Case B3 replicates Case B2 with one major exception; the predicted future
pricing of diesel fuel has been increased to the AEA/ISER study ‘high’ price
range for Bethel. A portion of the model output for this case is provided in Figure
4,

4 For the purposes of this study, two barges were assumed to be shared with 3 other communities,

i.e. the capital requirements are 25% assigned to Bethel’s economic model.
35 Both comparisons are for the initial operating year only.
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The dramatic increase in projected retail fuel savings over the prior cases is
attributable to not only the significantly higher diesel pricing, which increases
annually, but an LNG price which remains relatively low, with a price that is not
tied insignificantly to inflation.

6.2.4 Case B4
This case is based on replicating Case B2 with the following exception:

v" Wholesale diesel fuel pricing (FOB refinery) is set based on a West Texas
Intermediate (WTI) crude oil price of $75/bbl, corresponding to Wood
Mackenzie’s ‘worst case’ scenario. To develop the corresponding
wholesale diesel price from the crude price, an annual average crack ratio
of 1.18 was assumed.

Refer to Figure 5 for an excerpt from this case model output. According to the
model, with the 2021 retail diesel price in Bethel predicted to be approximately
$3.93 per gallon, and inflated annually at 2.4% thereafter, sufficient savings are
still available to generate savings of approximately $297 million over the life of
the project. This can be attributed to the fact that LNG wholesale cost is not
affected appreciably by changes in crude oil pricing.

This same model, using the historical crude crack spread to predict retail diesel
fuel pricing in Bethel, can be used to determine an approximate WTI crude price
which results in retail diesel pricing which is competitive with LCNG, on a $ per
million BTU basis. Using a trail and error approach, this value was found be
approximately $36/bbl., for 2021 WTI crude.

6.2.5 Case B5

Case B5 examines the impact of incrementing the Valdez wholesale LNG cost by
$1/million BTU, to apply a defensible wellhead gas value based on historical
sales to Alyeska Pipeline. Other assumptions remain the same as Case B2. Refer
to Figure 6 following, for an excerpt of the model output.

As with the other Bethel cases, B5 predicts a significant savings over the life of
the project in line with cases B1, B2 and B4.
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6.3 Fairbanks Case Studies

Two case studies were run for the Fairbanks cost model, representing EIA-
forecasted data for future wholesale diesel/fuel-oil pricing for a ‘reference case’ or
baseline, and for a ‘high economic growth case’. The same procedure for predicting
wholesale natural gas pricing was used for both model runs; each for city-gate price
corresponding to a take-off point along a large, high pressure pipeline transporting
gas to liquefaction facilities at Valdez.

6.3.1 Cost Savings

To provide an approximate quantification of the savings available to the
residents of Fairbanks from converting to natural gas, it was assumed that
100% of residences currently using fuel oil for space heating are converted to
natural gas. This assumption is overly simplistic, since not all homeowner would
be converted en masse. Nonetheless, the assumption was deemed adequate for
the purpose of providing an order of magnitude annual savings which might be
achieved in later years of a conversion program.

Annual savings based on the above assumption range from approximately $59
million/year to $118 million/year, depending on the assumed fuel oil pricing
model, and the year from inception of the switchover to natural gas. The
approximate savings in nominal $ US over the course of the project (2021 -
2051) for the two models developed are $2.41 billion, and $2.58 billion, as
shown in Figure 7. Refer also to excerpts of the two models in Figure 14 and
Figure 15, following.

6.3.2 Emissions Reductions

Conversion to natural gas will reduce the air emissions from home furnaces or
boilers significantly for sulfur oxides (SO, and SO3), oxides of nitrogen (NO and
NO;), particulate matter less 10 microns in diameter (PM-10) and carbon dioxide
(CO,). These reductions are presented graphically in the following figures®*’.

36 Emission factors are based on US EPA AP-42 Emission Factors, May 2010.
37 sulfur oxide emissions from fuel oil are based on 95% of the ADEC regulatory limitation for fuel oil
of 5000 ppm.
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Figure 7
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Figure 8
Comparison of SO, Emissions per BTU Fired -

Fuel Oil, Wood, and Natural Gas
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Figure 9
Comparison of NOyx Emissions per BTU

Fired - Fuel Oil, Wood, and Natural Gas
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Figure 10

Comparison of Particulate Matter (PM;,) Emissions per BTU

- Fired - Fuel Oil, Wood, and Natural Gas
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Figure 11
Comparison of Carbon Monoxide (CO) Emissions per BTU

Fired - Fuel Oil, Wood, and Natural Gas
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Figure 12
Comparison of Total Organic Carbon (TOC) Emissions per BTU

Fired - Fuel Oil, Wood, and Natural Gas
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Figure 13
Comparison of Carbon Dioxide (CO,) Emissions per BTU

Fired - Fuel Oil, Wood, and Natural Gas
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7.
7.1

v

7.2

8.

MMERDATIONS

CONCLUSIONSE & RECO
Bethel LCNG Substitution

Preliminary cost modeling indicates favorable economics for replacement of
diesel/fuel-oil for space heating and power generation in Bethel as a
standalone project.

The extent that capital and operating costs for transport barges and Valdez
loading facilities are shared with other communities impacts the retail pricing
advantages of LCNG.

The inherent stability of LNG wholesale costs used in the model results in
increasing fuel savings with time.

The primary benefits to residents are annual fuel cost savings of 25% as a
minimum, to greater than 65%, subject to the qualifications and assumptions

presented.

Additional definition of LCNG supply chain and storage/distribution
components and costs is necessary to refine the retail pricing of LCNG and

confirm these findings.

Significant reductions in air emissions can be expected for priority pollutants
(S0, NOx), hazardous air pollutants (primarily metals, and various organic
compounds) and climate change gases (CO;) relative to current fuels (fuel-

oil).
Fzirbanks Natural Gas Substitution

The potential of a large capacity natural gas pipeline proximate to Fairbanks
offers residents very substantial fuel savings. Wholesale gas priced at
approximately $0.75 per diesel equivalent gallon speaks strongly of the
benefits that residents in Railbelt communities potentially could expect from

this project.

Significant reductions in air emissions can be expected for priority pollutants
(S0, NOx, CO and PM) and hazardous air pollutants (metals, and poly-
aromatic compounds) and climate change gases (CO;) relative to current
fuels (fuel-oil and wood).

DISCLAIMER

This study was prepared for AGPA by PDC Harris Group using the referenced
sources, and internally developed knowledge and data. Data from external sources
has not been verified, and therefore we do not warrant the accuracy of conclusions
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drawn based on this information. Any opinions expressed are those of PDC Harris
Group.
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Appendix A
Cost Comparison of Wholesale
Diesel and LNG
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»  The highest priced LNG, delivered to So. Korea and Japan, and purchased under long term
contracts which are indexed to the price of crude oil, is between 46% and 56% of the wholesale
diesel price for the corresponding period, FOB Anchorage, i.e. not delivered.

> The lowest priced LNG, purchased on a spot basis, and delivered to the US during this period, is
approximately 18% of the cost of Alaska diesel. This decline in US pricing reflects the remarkable
impact of shale gas development, with LNG near price parity with that of pipeline gas for the first
time.

Monthly pricing trends for wholesale diesel FOB Anchorage between March 2003 and November 2010
are plotted in Figure 1, following. These data were acquired from the Energy Information Agency, in
units of $/gallon and converted to $/MMBtu. Obviously the steep increases in petroleum derived fuels
during the Middle East/Northern Africa cultural upheaval beginning in February 2011 are not captured
by these data.

Figure 2 includes the addition of pricing data for AK LNG (Nikiski liquefaction plant) landed in Japan. LNG
pricing (for Japan) did not respond to the needle peak of diesel pricing in 2008, though the trend clearly
indicates a price increase that more closely tracks that of diesel fuel beginning in March 2009. The latter
is likely explained by a renegotiated contract, with enhanced indexing to petroleum pricing.

Figure 3 adds a synthesized trend® for the pricing of diesel/fuel oil delivered to Bethel, based on data
supplied by Alaska Department of Commerce, Community and Economic Development (DCCED), as well
as Northstar Gas Company (local Bethel distributor). Certainly it is recognized that pricing for large
volumes of LNG landed in Japan does not address the true supply chain cost for bringing small volumes
to Bethel. The comparison nonetheless points to the potential for large savings for substituting LCNG for
diesel in rural Alaska.

Figure 4 differs from Figure 3 by the addition of average pricing for LNG landed in the lower 48, from
liguefaction plants in Trinidad, Egypt, Qatar, Peru, Norway, Yemen, and Nigeria. Significant pricing
differences between US exported LNG (landed in Japan} and US imported LNG are not noted until March
2009, which probably arises from the combined impacts of a renegotiated export contract, and the
declining US market for LNG importation.

TEA monthly data for wholesale diesel fuel FOB Anchorage were manipulated to transportation, local distribution and local
distributor profit based on DCCED data.
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Figure 1
Trended Fuel Prices, Alaska Diesel
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1.4 What is the Future of LNG versus Petroleum-Derived Fuel Pricing?

Will the price disparity between natural gas (LCNG) and petroleum distillates continue? Given the
volatility of fuel prices during the period that this document was prepared, no one can make such
predictions with confidence. However, we believe that over the longer term, natural gas will remain a
bargain compared with diesel/fuel oil, for the following reasons:

The lower 48 states now enjoy a huge surplus of natural gas, primarily as a result of developing
tight sands and shale completion technologies. It is estimated that this surplus and the reserves
brought on-line to replace declining wells will be adequate for the next 25 years, as a minimum.

The cost to produce and transport LNG is declining world-wide. Stranded natural gas reserves
are located in numerous tidewater locations, thus ensuring adequate LNG supply for the long
term.

Political and cultural tensions in the Middle East and North Africa are not likely to subside for
many years, heightening the impact of an already tight petroleum market.

Development of US off-shore/Outer Continental Shelf petroleum reserves is currently stalled,
and will likely be permitted in selected areas only; placing further pressure on petroleum and its
derived fuels. World-wide demand for diesel fuel is strong, and supply surplus is tight. Pricing for
gasoline, diesel, fuel oil and other distillates are not likely to experience advantages relative to
natural gas.
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Appendix B
Schematic Diagram, Transport & Storage of

LCNG for Rural Setting
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Appendix C
Model Spreadsheets, Bethel
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Appendix D
Model Spreadsheets, Fairbanks
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MICHAEL W. MOORA, P.E.
BUSINESS SECTOR MANAGER, PROJECT MANAGER,

& PROCESS ENGINEER

University of Utah
Master of Science, Fuels & Chemical Engineering

Drexel University
Master of Science, Environmental Engineering

Rutgers University
Bachelor of Science, Mechanical/Aerospace Engineering

BACKGROUND

Mike Moora is a registered Process Engineer and Project Manager with over
30 years of experience in a broad spectrum of process and- environmental
remediation industries. He has executed projects in diverse areas such as North
Slope production and utility systems, natural gas treatment, synthesis gas
production, flue gas cleanup, RCRA waste treatment, remedial designs/actions,
radioactive waste immobilization, wastewater treatment, synthetic fuels pilot
development, chemicals production and biotechnology development.

Mr. Moora has design experience including:

— Feasibility and economic analysis

— Conceptual design and optimization studies

— Process design development and flow sheet simulation

— Detailed engineering - equipment/instrument data sheets and purchase
specifications

— Project management - deliverables and schedule management, costs, and
change orders

—_— Equipment procurement and fabrication inspection

— HAZOP analysis and relief valve design/documentation

— Operating manuals/operator training, facility commissioning and start-up

— Technology assessment and due diligence investigations

—-— Air emissions control and air quality permitting

i




EXPERIENCE

— General Manager, PDC Harris Group LLC, Anchorage, AK. Responsible for
business development, project management and operations support for
this energy business-sector joint venture. Business development and
project management work included:

. BP Exploration (Alaska) Inc:

» Project Sponsor, Heavy Oil Team Mobile Laboratory RFP
Package. Preparation of bid package for a heavy oil sample
preparation laboratory for the Milne Point S Pad.

> Project Manager, Liberty Rig Power Generation Module Cooling
System Modifications. Detailed design and preparation of IFC
packages for retrofitting controls valves, piping and control
system modifications to bring tighter process control of diesel
engine coolant system. )

> Project Sponsor, Central North Slope Power Generation -
Appraise Stage Study. Concept engineering and capital cost
estimating services for this staged 250 MWe to 750 MWe
project to bring more efficient combined cycle generation to
support future area-wide production.

» Project Sponsor, Greater Prudhoe Bay ULSD Storage
Procurement Services. Project entailed troubleshooting of
BPXA and contractor procurement system to expedite delivery
of key equipment services.

» Project Sponsor, Milne Point Interim Power Generation
Appraise Stage Engineering Services. Pre-concept analysis of
gas turbine generator alternatives.

» Project Manager, Milne Point Heavy Oil Pilot Power Generation
Select Stage Engineering Services. Concept level analysis of 1
to 1.5 MW transportable/modular power generation

» Project Manager, Milne Point S Pad Heater Repair Define &
Execute Stage Engineering Services. Procurement and
submittal if IFC packages thru BPXA Documentum system.
Addressing construction phase RFI's, and assisting with system
commissioning.

> Project Manager for a fast-track detailed design for a major
slab on grade compressor building at the Milne Point Unit.
Extremely rapid development of concepts for a stick-built,
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Moers -

custom engineered building employing a passive foundation
supporting a 15,000 horsepower reciprocating gas
compressor.

> Project Manager for a generator replacement project at BPXA’s
Milne Point. Involved development of a detailed specification to
provide an upgraded 25 MVA generator capable of retrofit
within tight confines of an off-shore enclosure.

> Project Manager for developing a specification for modular
camp design for North Slope deployment. Responsible for
architectural, mechanical, electrical, foundation and fire
protection.

Doyon Utilities, Fairbanks AK:

> Project Manager, Ft Greely Boiler steam blow temporary piping
design. Piping design, stress analysis, support design and
selection of steam silencer.

> Preparation of qualifications and detailed proposals resulting in
the award of ~$1.5 million engineering services contracts in
support of Doyon’s privatization takeover of multiple power
generation and related utility systems at three DOD bases.

> Project Manager, Ft. Greely Boiler Upgrade and SCADA system
design.

City of Bethel, Alaska, Development of LCNG Technology Application
for Fuel Substitution. Formed partnership with Bethel tribal officials
and compiled application to Alaska Energy Authority (AEA).

Municipality of Anchorage, Municipal Light & Power:

» Project Sponsor, Plant 1 Black Start Generator concept and
detailed design services. Concept design led to optimum
configuration of diesel generator system. Detailed design
involved the preparation of CSI format specifications and
detailed multi-discipline drawing package for a nominal 2 MWe
diesel system including a custom enclosure, remote heat
exchanger and power distribution sytem.

> Project Manager/Lead Process Engineer for Waste Heat
Recovery Project involving rejection of heat from existing and
new generation assets to Anchorage Water and Wastewater
utility.

» Project Manager/Lead Process Engineer for Unit 3 Fuel Gas
Booster Compressor improvements. Work involved selection of
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new relief valves, analysis of recycle gas system, vent silencer
assessment, and lube oil cooling system upgrades.

> Project Manager for (Select Stage) concept design and capital
cost estimate to retrofit Units 5 and 7 combined cycle
combustion turbines with selective catalytic reduction (SCR)
NOx reactors integrated within the existing heat recovery
steam generators (HRSG).

> Project Manager detailed analysis of Chugach Electric’s
Southcentral Alaska 2x1 CTG siting study.

> Project Manager for feasibility and concept level engineering
development of a 2 x 1 GE 6FA combustion turbine power
generation system. Responsible for all aspects of this 236 MWe
power plant, including engineering deliverables, contracting
plan, risk management plan, procurement plan, technical
studies, and customer liaison.

> Project engineer for Unit 5 heat balance study examining
retrofitting of GE LM2500+ and LM6000 to replace existing
Westinghouse W251B-3 gas turbine.

. Questar Gas Management Co., Salt Lake City:

> Project Manager, Vermillion Gas Plant Sulfur Removal Study.
Conducted concept designs and cost estimating services to
assess process alternatives for removal of H2S from NGL
stream.

» Lead Process Engineer for the development of a detailed
ASPEN HYSYS simulator package for the Blacks Fork Gas
Processing Plant. Following refinement of model, used to
debottleneck fractionation train for enhancing the production
of NGLs.

. Army Corps of Engineers, Alaska District:

> Process Engineer, Eielson AFG Boiler Replacement Project.
Developed concept design alternatives for emissions control
system for retrofit coal-fired boilers. Developed design basis,
flow sheets and system specifications.

> Process Engineer  supporting field check-out and
commissioning of an air-cooled condenser system at Ft
Wainwright, AK. This retrofit project entailed a 3 bay system
for condensing turbine exhaust steam from 3 x 5 MW steam
turbines to alleviate the formation of ice-fog from the plant
cooling pond.
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Chugach Electric Association:

> Project Manager, South-central Project Waste Heat Recovery
Assessment. Study investigated the technical and economic
feasibility of low level waste heat conversion to electric power
or export for space heating and snow melt. Provided system
sizing for a hypothetical circulating glycol-water system, with
economic analysis based upon simple payout times for
commercial sale of waste heat.

> Lead specifications development to support the upgrade of the
turbine control system for Unit 5 gas turbine system at Beluga
River Station.

> Project Manager for Bernice Lake Power Plant Water Injection
System. This fast-track detailed design focused on design and
procurement services for a de-ionized water injection system
to mitigate NOx formation on two GE Frame 5 gas turbines.

»> Project Manager/Lead Process Engineer: Southcentral Power
Project heat recovery project. Managed a study to assess the
technical and economic feasibility of large scale heat rejection
to various users in the vicinity of the SPP site.

HC&S Company, Maui, Hawaii: Project manager for a structural
assessment and modifications to support structure and foundations
for Boiler No. 3 stack, venturi scrubber and separator.

Chevron Alaska (formerly UNOCAL Alaska): Negotiation and
development of a general engineering services agreement.

Aurora Energy: Management of technical and economic feasibility
studies aimed at bringing the Chena Plant into compliance with
recent ADEC Notice of Violation (PM-10), while providing enhanced
power sales revenues.

Winstar Petroleum: Detailed design of oil production system at
Oliktok Point State No. 1; tie-in to existing ConcoPhillips (CPAI)
manifold and test separator at drillpad 3R. Design integration with
CPAI engineering standards, and including gated & phased project
development methodology.

Forest Oil Corporation: Detailed design of oil production systems for
Osprey Platform Well Room No. 2 and gas production for Well Room
No.3. This project involved process design of relief devices, high
pressure flowline piping, associated field-mounted
instruments/valves, structural steel design, and electrical systems to
support downhole electric submersible pumps.




. Alaska District of the US Army Corps of Engineers: Construction
administration services in support of the Ft Wainwright Central Heat
and Power Plant Emissions Reduction Project. Responsibilities for this
major baghouse collector construction project included vendor data
review, review and approval of contractor commissioning and
compliance plans, as well as gathering commissioning data and
compiling performance evaluations.

Golden Valley Electric Association: Preparation of proposal
documents to execute fast-track engineering at GVEA’s North Pole
Station for the addition of LM6000 combustion turbines, HRSG and
related combined-cycle equipment. Evaluation led to making the
short-list of candidate engineering-design contractors.

— Process Engineer and Project Manager for the process design
optimization, air quality permitting requirements identification, capital and
operating cost estimates for the air-cooled condensers at Ft. Wainwright
AK Central Heating and Power Plan (CHPP). These dry coolers are
intended to condense steam turbine exhaust from four CHPP turbines, and
eliminate the use of the present cooling pond - a source of ice fog and
conventional fog.

— Project Manager developing heat and material balances for El Paso
Energy’s Sturgis Amine Unit. HYSYS simulation of the amine unit was
used to generate the multiple balances for acid gas removal from raw
natural gas. He was also responsible for developing a Process Flow
Diagram (PFD), developing the heat and material balance, submittal of
related engineering deliverables

— Project Manager for the preparation of engineering documents and bid
package components for Eielson AFB, AK Emissions Reduction Project.
The system design included baghouse collector design and specification
for the removal of flyash from the flue gas generated from six (6) coal-
fired spreader stoker boilers. Responsibilities also included the preparation
of Compliance Assurance Monitoring (CAM) Plan for the baghouse
collectors, and developing a strategy for avoiding New Source
Performance Standards (NSPS), as well as avoiding regulatory
applicability of Prevention of Significant Deterioration (PSD) and New
Source Review (NSR) requirements.

— Project Manager and Lead Investigator for a multi-source Air Quality
Construction Permit Application to the Alaska Department of
Environmental Conservation for Ft. Wainwright Army Base. Mr. Moora was
responsible for all aspects of this application covering four (4)
modifications to Ft. Wainwright’'s emissions inventory, including a coal-
fired boiler upgrade, the addition of fabric filters to the Central Heat and
Power Plant, a new 32 hospital and the air emissions from on-going
CERCLA clean-up of contaminated soil and groundwater. Mr. Moora

Mocra - Feb 11
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developed the permit strategy resulting in avoiding a detailed Prevention
of Significant Deterioration (PSD), and New Source Review (NSR)
application process.

Project Manager/Lead Engineer for a detailed design review and quality
assurance check of steam generator refurbishment package developed for
Ft. Wainwright Central Heating and Power Plant.

Project Manager/Lead Engineer for conceptual design, detailed design and
specification of fabric filter collectors and related systems on 6 coal-fired
steam generators at Ft. Wainwright, AK, Army base. Responsibilities
included the development of engineering conditions of service, P&IDs,
military specifications. Project also included preparation of environmental
documents including CAM Plan and air quality regulatory survey.

Lead Process Engineer for field investigation of internal pipeline corrosion
and related NGL processing problems caused by Sulfate Reducing
Bacteria. Developed field sampling and monitoring program to
identify/quantify extent of problem in 100+ mile pipeline in Wyoming.

Lead Process Engineer/Project Manager for technical & economic
feasibility analysis for application of amine-based tail gas unit retrofit for
the following facilities. Work resulted in the execution of a Technical
Services Agreement with ExxonMobil Research & Engineering in support
of their FLEXSORB solvent technology.

Chevron (now ChevronTexaco) Products Inc., Pascagoula MS Refinery
Chevron USA, Carter Creek Gas Plant, Evanston, WY

TOSCO (now ConocoPhillips) Corp., Wilmington CA Refinery

TOSCO Corp., San Francisco Area Refinery

Valero Energy, Paulsboro NJ Refinery

Clark Oil Co., Blue Island IL Refinery

Lead Process Engineer on landfill gas supply and processing investigation.
Field investigation aimed at identification of supply interruptions
associated with gas compressors, and SELEXOL acid gas removal.

Lead Process Engineer and Project Manager for technical assessment of
mechanical vapor compression process for desalination of seawater.
Responsible for process simulation, heat and material balances,
thermodynamics analysis, heat transfer system analysis, market study
and risk analysis.

Lead Process Engineer for process engineering operations assistance
study for ExxonMobil’s sour, high CO, natural gas processing plant in
southwest Wyoming. Responsible for process modification investigations
involving triethylene glycol dehydration unit to boost throughput, reduce
glycol contamination, and absorber carryover losses.




P220

Moorg - Feb 132

Lead Process Engineer for chiller alternatives study associated with a
batch biotechnology process. Quantified future refrigeration loads,
selected optimum coolant and temperature, and identified process design
alternatives for facility expansion.

Senior Engineer. Responsible for scale-up and design development for
Molten Metal Technology’s proprietary technology for treatment of various
waste types. Execution of conceptual and detailed design projects, both
in-house and within E&C contractor offices; checkout and start-up of
commercial facilities and management of technology development teams.
Successful assignments included:

. Managed development team of engineers and technicians running
demonstration-scale platforms for tapping molten liquids from MMT's
Catalytic Extraction Process. Successfully demonstrated concepts
using induction heated valves and sacrificial materials for
deinventory/intermittent liquid phase removal.

. Prepared proposal and accompanying engineering documents for
DOE’s largest privatized remediation project at the Hanford
Reservation, in partnership with Lockheed Martin Corp.  Developed
process design package including reactor, gas injection,
contaminated iron preparation, pneumatic transfer, hydraulic system
configuration, NaOH recovery, glass/metal tapping and glass
annealing systems.

. Prepared process engineering package and permitting documents for
the design, procurement and construction of a pilot unit to treat
Hanford waste surrogate materials.

Provided consulting services including:

. Engineering consulting services for preparation of air quality permit
documents and emission inventories under the 1990 Amendments to
the Clean Air Act.

. Retained to assist in final design, start-up and operation of RUST's
soil washing pilot plant at WMX Technologies R&D headquarters in
Senior Engineer and Manager of Permitting with Waste-Tech
Services, a wholly-owned subsidiary of Amoco Oil Corporation.
Responsible for process design and the securing of RCRA and Air
Quality permits for a grass-roots regional incinerator project in
Florida.

Assistant Manager of Commissioning responsible for checkout and
start-up of a world-class natural gas processing plant in southwestern
Wyoming for Exxon USA. Mr. Moora supervised the daily activities of
approximately 25 engineers and designers in all technical disciplines. He
was also responsible for checkout and commissioning of systems involving

-
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TEG dehydration, produced water handling and injection, hydraulic
systems for larger ROVs, slug catchers and sour gas compressors.

Lead Process Engineer, Exxon LaBarge Dehydration Facility. Responsible
for detailed process design documents for a 500 MMSCFD glycol
dehydration plant for high CO, natural gas. Plant included triethylene
glycol dehydration process, utility systems, corrosion inhibitor storage and
transmission systems, as well as a unique low-BTU flare stack with
combustion assist gas.

Lead Process Engineer, Petroleum and Petrochemicals Division.
Supervision of process engineers during conceptual design and detailed
design of various gas treating, chemical, energy, pollution abatement and
other projects. Responsible for compiling process conditions of service,
flow sheets, equipment specifications, operating manuals and emissions
estimates for environmental permits. Also responsible for client
interaction involving design approval and monitoring of monthly progress.

EMPLOYMENT

Molten Metals Technology, Inc.

Camp, Dresser & McKee

MWM Consulting Services

Clearflow Inc.

Waste-Tech Services, Inc. (adba: Ecova Corp.)
Vista Laboratories, Inc (now Analytica Group)

Stearns-Roger Engineering Corp. (adba: Stearns-Catalytic, United
Engineers, Raytheon Engineers and Constructors, Washington Group,

URS)
Catalytic, Inc.

LICENSES AND CERTIFICATION

Professional Engineer Registration, Colorado
Registered Environmental Manager
University of Alaska, Arctic Engineering Short Course, November 2001

Currently enrolled in Project Management Institute training for PMP
certification

PROFESSIONAL AFFILIATIONS

Gas Processors Association
Project Management Institute
Society of Petroleum Engineers
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TECHNICAL PAPERS

"The Design of a Commercial RCRA Incinerator - Where the Regulations Are
Taking Us", Presented at the Colorado Hazardous Waste Management Society,
Fall 1991, Denver, CO.

"Design and Environmental Permitting Challenges for the Ft. Wainwright, Alaska
Power Plant Fabric Filter System”, Presented at the Air and Waste Management
Association Conference, Orlando FL, June 24 - 28 2001.

R Fedich, D McCaffrey, M Moora and R Ungs, “Upgrade Your Tail Gas Treating
Unit With FLEXSORB SE Plus”, Paper presented at the 2003 Brimstone Sulfur
Recovery Symposia, Vail Colorado, September 2003.

"LCNG - A Bridge Solution to High Energy Costs in Rural Alaska”, Presentation to
the Cold Regions Design Forum, Fairbanks, AK, February 2011.
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City of Bethel Action Memorandum

Action memorandum No. 12-14

Date action introduced: 2-14-12 . Introduced by: Mayor Klejka

Date action taken: Approved Denied

Confirmed by:

e N
Approve Mayor Klejka’s appointment of John Dickens to the Port
Commission.
SUBJECT/ACTION:
N J
Route to: Department/Individual: Initials: Remarks:
X City Manager
X Port Director

Attachment(s): Application

Amount of fiscal Account information:

impact

X | No fiscal impact

Funds are budgeted for.

Funds are not budgeted.
Budget modification is required.
Affected account number:

Action memorandum 12-14 is sponsored by Mayor Klejka at the request of the City Clerk.

John Dickens has requested appointment to the City’s Port Commission. If appointed Mr.
Dickens would fill one of four Commission vacancies for a term of three years.
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Office of the City Clerk
City of Bethel

300 State Highway
Bethel, AK 99559-1388
Phone: (907)-543-1384
Fax: (907)-543-3817

APPLICATION FOR APPOINTMENT TO A COMMITTEE OR COMMISSION

Committee(s)/Commission(s) of interest:
Energy Committee

Parks and Recreation Committee
Finance Commiittee

_ Public Works Committee

X Port Commission

Public Safety and Transportation Commission

Planning Commission

All Planning Commissioners are required to provide an Alaska Public Offices Commission (APOC) Statement to the City
Clerk’s Office within 30 days of appointment. Commissioners must continue to provide an updated APOC statement to
the clerk’s office by the 15% of March annually.

NAME: \}/OAA HVMMA D(J@’(j | | |
MAILING ADDRESs: @ [20, Box -« Betke| A 99559 ~0 453

~e Befhe( A 995597

RESIDENCE ADDRESS:

HOME PHONE: 7 07~ WORK PHONE: (] 07
CELLPHONE: o7 - £-MAIL: " N o |
OCCUPATION: S Q(ejry OfA ey " EMPLOYER: (~PANT  A1A TloN

1. Do you (or an immediate family member) currently own or operate a business in the City of Bethel?
If so please provide the name and the type of business.

NO

Return completed application to the Office of the City Clerk. Pagelof2
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2. Areyou (or an immediate family member) a member of a board of directors, officer of, or hold a
management position with, an organization that has financial dealings of one thousand dollars or
more in value with the city of Bethel? If so please provide the name and the type of business.

No

3. Do you currently have a direct or indirect financial of business interest with the City of Bethel, to
include contracting, leaseholder, employee? If so please provide the name and the type of business.

Ao

4. Are you a resident of the City of Bethel? X Yes __ No If so, for how long? 5( C [/&ﬁf‘[ { (94
nee_ 197
DeC 2005
Arnl 2009 fo
present-

5. Does your schedule permit you to regularly attend required meetings: _XYes __No

I understand that this is a voluntary, appointed position to be confirmed by the Bethel City
Council. | further understand that this application is public information and the merits of my
appointment may be discussed at a public forum. In addition, my name may be published in a
newspaper or other media outlet.

I have read Chapter 2.05 of the Bethel Municipal Code regarding Responsibilities of city council
members, municipal officers, appointed officials and employees-conflict of interest. | agree to comply
with the code and understand that my tenure as a commission/committee member requires such
compliance.

I certify that the information in this application is true and accurate.

Signature oprplican% Q %’/ Date: )Z% / 20/2
[

FOR OFFICE USE ONLY

Date Received: | "Q_LIL~90 |2

Date of Council Approval: Action Memorandum Number:
Date Applicant Notified:
Term Expiration:

Registered voter of the City",AYes __No
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