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SECTION 1 INTRODUCTION

This Conceptual Design Memorandum (CDM) covers the various aspects and
design information at a conceptual level for the proposed Chefornak
Washeteria. This facility is envisioned to meet a need in the community for
affordable laundry services in a self-service manner. Other goals of the facilities
are:

e Provide for laundry cleaning that is disinfected through the cleaning
process to prevent the spread of communicable diseases, such as
Methicillin -resistant Staphylococcus aureus (MRSA);

e Provide for the safe disposal of wastewater from the washing machines
and human waste from facility users and staff to a wastewater lagoon;

e Provide limited bathing facilities for the public;

e Utilize recovered heat from the city power plant to minimize cost of
operation, and to operate the facility in an environmentally responsible
manner.

e Provide space for pumps and appurtenances for circulation and heating
of water distribution loop water for the public watering points and the
school water treatment plant.

e Maximize the efficiency of the facility with high efficiency lighting,
motors, pumps, etc., in order to minimize operating costs for the City.

A temporary Washeteria was constructed in 2010 in the building that originally
housed the old generator and waste heat recovery buildings. This Washeteria
was constructed to provide limited laundry and showering services until the
new Washeteria could be constructed and commissioned.

In addition to a new Washeteria, a 22,000 gallon insulated water storage tank
is planned to provide water for the Washeteria from the existing City wells, as
well as for raw water for the school’s reverse osmosis water treatment plant.
This tank will also be used to provide reserve and peak demand water for the
watering point distribution loop in the community. In this way, the water
supply system will be more robust and reliable, with the ability to run without
the wells running for two to 10 days, depending on water demand.
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SECTION 2 BACKGROUND—EXISTING CONDITIONS

For decades, the washing of clothes has been performed at home, either using
hand washing methods or home washing machines of varying capabilities.
Water was purchased from existing watering points and used in the washing
machines. Water in these machines was used at least several times for multiple
loads of clothes. When the water was not suitable for use, it was discarded
outside the home on the tundra.

Washing clothes in this method has a number of shortcomings:

Clothes do not come out as clean as commercial-type washers can do,
without rinse cycles using fresh water;

Clothes are not disinfected very effectively with extensive water reuse.
Commercial units can provide this with separate rinses and with the use
of ozone disinfection systems.

Wastewater disposal is not sanitary with surface disposal next to the
house where laundry is being washed.

The present provisional Washeteria constructed in 2010 was envisioned as a
stop-gap measure to provide limited laundry cleaning facilities and showers
until the new Washeteria could be constructed. It was built in the shell of the
old power plant building, with boilers and circulating pumps installed in the
existing heat recovery building, adjacent to the power plant building.

The provisional Washeteria contained the following main components:

Two each 18-lb washing machines;

1 each 30 lb washer-extractor;

2 each stacked 30 Ib electric dryer units, for a total of four dryer units;
2 each shower stalls;

Lavatory and laundry sinks;

2 ea boilers and one indirect water heater.

A plan view of the existing provisional Washeteria is shown in Figure 2-1,
which is provided in the Figures section at the end of this document.
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Wastewater flows by gravity into a small lift station, where the wastewater is
pumped via a 100 ft long force main into the existing school force main to the
tundra pond used presently as a wastewater lagoon.
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SECTION 3 SELECTED SITE

Several possible sites for the new Washeteria were examined. They were a site
near the present clinic and a site near the new power plant on City-owned
land. Criteria for selection limited the possible sites. These criteria were:

e Site for the new Washeteria should be within easy access by the public;

e The site should be reasonably close to the existing school sewage force
main to keep wastewater connection short and affordable;

e The site should be reasonably close to the existing water distribution
loop for a service connection,;

e The Washeteria should be close to the new power plant for utilizing waste
heat recovery from engine jacket rejected heat;

e Space should be available for a 22,000 gallon insulated storage tank for
the Washeteria, School, and public watering points.

Figure 6-1, in the Figures section at the end of the document, shows the
outline of the proposed building and 22,000 gallon water storage tank on the
City-owned property of the electric power plant. A copy of the plat and deed for
this site is found in Appendix A.

There is some existing information on soil conditions for this site, as a
geotechnical investigation was performed as part of the new school project in
2004.
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SECTION 4 DESIGN REQUIREMENTS

In order to best meet the needs of the community, design requirements need to
be established that will provide for the safety, reliability, suitability, and
economy for the building and associated water storage tank. These are
delineated below.

4.1 Washeteria

4.1.1 Design Criteria

e Applicable Codes: Title 13 of the Alaska Administrative Code, Chapters
50 through 55, was adopted and amended to the 2009 International
Building, Fire, and Mechanical Codes, as adopted and amended by the
State of Alaska.

e Design Minimum Temperature: -45F

e Design Degree-Days for heating to 65F: 13,200 °F*Days / year

e Design ground snow load: 40 lb/sf. Note that snow drifting is a
significant factor in Chefornak.

¢ Maximum Wind, 3 second gust: 130 MPH

e Seismic Design: Site Class D, Spectral response acceleration at short
period---Sps = 0.15, for long period--- Sp: = 0.07

4.1.2 Size and Capacity

Based upon the space requirements for washers, dryers, mechanical
equipment, and ancillary equipment, the minimum floor area for the facility
was determined to be approximately 1500 square feet.

Laundry requirements were determined as follows. The annual population
growth was first estimated:

ANNUAL
PERCENTAGE
CENSUS YEAR POPULATION INCREASE
1990 320 -
2000 394 2.1%
2010 418 0.6%

A reasonable estimate for annual growth at this time would be 1% per year.
Alaska Department of Community and Regional affairs estimate for 2012 is 432
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persons. So, for a 21-year design horizon from Year 2012 (20 year horizon from
Year 2013) and an annual population growth rate of 1%, the year 2033
population would be:

P =432(1.01)21 =532 persons in year 2033.

This is a conservative estimate for use in planning a Washeteria, and the 532
population figure will be used in this CDM, so as not to undersize the number
of laundry machines. However, for design of other core components, such as
the sewage lagoon, closer population estimates can range from 486 using an
annual straight line 0.6% increase, to 489 using an exponential formula with
an annual 0.6% increase in population.

Estimated households = 532 people/5.65 persons per household = 94
households at year 2033.

Weekly household dirty laundry production: 60 1b per household

Total dirty laundry per week: (60 1b/household /week) *94 households = 5640
Ib/week

Assuming Washeteria open 6 days per week: average laundry per day = 940
Ib/day

Assume peak laundry day is 25% higher than average laundry day = 1.25*940
Ib/day = 1175 1b/day.

Assume that laundry will be run lukewarm and disinfected with ozone, rather
than using 160F water to disinfect clothes.

Assuming 45 minutes (0.75 hr) per cycle for a 30 1b washer/extractor, total
cycles required would be:

(11751b/day) / (30 Ib/cycle) = 39 cycles per day for a peak day

At 0.75 hr/cycle per machine, each 30 1b machine can do 8hr/ (0.75hr/cycle) =
10 cycles per 8 hr day. It will require a total of four 30 1b machines to handle
the peak day. An additional two each 18 1b machines will also serve the needs
of smaller customers.
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30 1b dryer units will also take an average of 45 minutes a drying cycle, so four
each 30 1lb dryers will be sufficient to serve the washers without getting behind.
The equal number of washers and dryers is a good match for this application.

The daily requirement for domestic water to run the washers for an average day
would be 39 cycles x (1/1.25)/day * 33 gal/cycle, or 1030 gallons per day.

For showers, assume 2.5 gallons per minute for 12 minutes, or 30 gallons per
shower. For design, plan for (20 showers per day) x (30 gallons/shower) = 600
gallons/day for showering.

For toilet flushing, plan for (30 flushes per day) x (1.6 gallons per flush) = 50
gallons per day for toilets.

Total water consumption would be 1,680 gallons or about 1,700 gallons per
day in the 20-year design horizon (2033).

4.1.3 Foundation

Existing soil conditions at the Washeteria consist of an organic mat at the
surface, which overlays inorganic silt, with scattered boulders near the surface
and vesicular basalt from lava flows 20 to 30 feet below the surface. There are
probably areas of thermally degraded permafrost below the location of the
proposed Washeteria and water storage tank, with temperatures approaching
32°F.

There are several options for foundations on this site:

1. Drilled piles with passive winter soil cooling. This option has been used
successfully on the nearby City power plant and the school. These
foundations are used when heavy loads are being supported. This
system is expensive and requires a drill rig on site over the winter to drill
the foundation holes, due to barge schedules.

2. Concrete slab on grade over fill, layer of rigid foam insulation, further fill
and thermosyphon passive cooling. This option may require excavation of
original soil to stable layers, and refill with non-frost susceptible fill. This
option could work if the subsoil is of uniform character that has no
discontinuous layers. This is also an intrusive system to the existing
soils and frost layers.
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3. 3-ft deep fill over undisturbed organic top mat, with loop type
thermosyphons for cooling the soil and keeping it frozen, followed by
rigid foam insulation and top layer of fill. This fill would be topped by a
Triodetic® space frame foundation. Properly designed, they can support
1000 to 1500 Ib/square foot loads. This is the least intrusive system to
the existing soil.

CE2 hired geotechnical engineers Golder Associates, who has performed most
of the geotechnical work in Chefornak, for a recommendation on a Triodetic
frame foundation system, which would be the least intrusive and easiest to
construct choice.

Golder’s report, dated February 20, 2013, can be found in Appendix B. Note
that Golder’s report contained no actual soil data collected from the site, and
should have some limited field sampling and testing in the design phase in
order to verify assumptions. In addition, it should be noted that access by
tracked vehicles to the site for the fill should only be done, according to the
report when a minimum of 8 inches of frost is present. Adequate coverage with
mats or planks may be needed to protect the ground surface integrity during
normal summer construction.

4.1.4 Building Form
There are three practical alternatives for the building shell:

1. Wood stick-built construction. This method has a quick ordering time, as
most materials are in stock at suppliers, but requires considerably more
time on-site to construct.

2. Metal skinned foam insulated structural panels over a steel or wood
skeleton frame. This system, when properly assembled, makes a well-
insulated and tight system. It is usually used on larger industrial and
commercial buildings, covering larger open spaces. It is faster to
construct in the field than stick framing, but requires a more involved
foundation to take the concentrated loads at the base of the skeleton
frame.

3. Structural insulated panels (SIP). These are sandwich panels of plywood
or OSB that sandwich a foam core, usually 6” thick foam on walls and
10” thick foam on roof panels. The structural elements are built into the
wood panels and interior wood lumber, and long spans, such as ridges,
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are supported by glu-lam beams. These panels are precut and prebuilt,
and just require assembly of the panels to create the building shell.

For this project, the best choice would be Alternate 3 — SIP panels. In less than
two weeks, a building the size of the Washeteria can be shelled in and sheathed
in metal siding and roofing. The important thing to remember about this
building is that it takes about 8 weeks to receive the SIP from the factory after
an order is placed.

This type of building was used recently in Atka in the Aleutian Islands for a
water treatment plant. The plant was constructed of treated OSB for protection
from moisture and rot, and has already withstood 100+ mph winds and a 7.3
Richter scale earthquake without damage.

4.1.5 Energy

Energy consumption for the proposed Washeteria consists of heat energy for
the building and for the laundry, bathroom, and shower processes. It also
consists of electrical energy consumption for washers and dryers, as well as
lighting.

4.1.5.1 Heat Energy

The following heat loads for the Washeteria are presented in gallons of #1
heating oil equivalent. This is based upon 134,000 BTU/gallon, and a boiler
efficiency of 83%.

Annual Heat Load Load in Remarks
Description gallons of
heating oil

Building heat 473 | Load for building shell

Hot Water for Washers 818 | Hot water to bring water temperature
to 70F

Showers 500

Dryer preheat 1353 | Outside air preheat to 65°F for dryer
coils in

Dryer heat 3731 | Heat for dryer coils, 200°F with 20°F
temperature drop across coil

Building ventilation preheat to 2400 | Allow for an average of 2 air changes

65°F per hour in an 8 hour day.

20,000 gallon water tank heat 110 | Keep water at S0°F

TOTAL ANNUAL FUEL 9385

REQUIRED
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All of this heat can be provided for by the use of recovered heat from the City
power plant, with the exception of the 3731 gallons for dryer heat. This
required heat is too high of a temperature to recover from the generator engine
jacket, as the required 200°F dryer coil temperature is needed to dry clothes
from the washers quickly and in a sanitary manner.

So for utilizing waste heat recovery from the power plant, avoided use of

heating fuel would be:

9385 gallons less 3731 gallons for dryer heat = 5654 gallons per year of
avoided heating oil.

3731 gallons of heating oil will be required for dryer heat.

4.1.5.2 Electrical Energy

Current electricity costs $0.77 per kw-h in Chefornak. State of Alaska PCE
(Power Cost Equalization) subsidy is presently at $0.5152 per kw-h.

Average annual electrical energy consumption is as follows:

LOAD KILOWA | HOURS ANNUAL COST PER ANNUAL

DESCRIPTION TT /YEAR KWH KWH ELECTRICAL
LOAD COST

Lighting varies 4019 $0.77 $3095
Washer/Extract 1.5 9126 13,689 $10,540
ors
Dryers 0.5 9126 4563 $3514
Dryer Air 1.0 4000 4000 $3080
makeup
HVAC-Boilers/ varies 6000 $4620
pumps
/ventilation
Water 1.0 6000 6000 $4620
distribution
Heat Recovery 0.5 8760 4380 $3373
Totals without PCE 42,651 $0.77 $32,841
Totals with PCE $0.3967 $16,920
Issue Date: March 2013 10 CE2 Engineers, Inc.
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4.1.5.3 Alternative Energy Sources

Practical alternative energy sources consist of waste heat recovery (discussed in
Section 4.3) and solar energy in the form of a bank of solar cells on the roof
facing south, supplementing and/or back-feeding into the City electrical grid. It
is possible to use solar energy to decrease the net electrical consumption.
Based upon historical solar energy data, solar radiation collected by flat plate
collectors at Bethel is practical to utilize this resource. 43 ea 180 watt rated
roof mounted solar panels with a 5 kilowatt converter and mounting hardware,
installed would cost approximately $30,000 to $40,000. Payback is estimated
at 5 years, based upon $0.77 per kilowatt hour rate.

4.1.6 Regulatory

Regulatory compliance is required when constructing a Washeteria with the
added feature of water circulation of the distribution loop for the watering
points. The requirements are:

e Plan review and approval to construct of the facility by the State Fire
Marshal;

e Plan review and approval to construct and eventual approval to operate
by the Alaska Department of Environmental Conservation (ADEC),
Division of Environmental Health, Drinking Water Program (for the water
distribution and storage part of the Project);

e Plan review and approval to construct and eventual approval to operate
by ADEC, Division of Water, Wastewater Discharge Program (for
provisional permission to connect to school force main before new lagoon
is built);

e An Environmental Assessment will be required by the Indian Health
Service grant for the Washeteria.

e A Storm Water Pollution Prevention Plan will not be required, as the
affected area is less than one acre.

4.2 Water Storage Tank

As part of the Washeteria design, an insulated water storage tank will be
required to provide a reserve for the public watering points water distribution
loop, as well as a reserve for the school use. This tank will be used as a reserve
when the existing well and/or pump house is down for repairs, and cannot
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provide water to the water distribution loop (watering points, Washeteria, and
school water plant).

4.2.1 Size and Configuration

The demand at the 20-year design horizon (year 2033) of the Washeteria will be
a peak of 2,000 gallons per day, six days per week, or a weekly average of
1,700 gallons per day.

The watering point demand is highly variable, but will be estimated at 500
gallons per day.

School demand will be 2,500 gallons per day during the week.

Total demand will be on a peak basis of 5,000 gallons per day, or 4700 gallons
per day average. If the Washeteria water storage tank is 22,000 gallons
capacity, then water storage would last four days with no wells operating or
pump house tanks being used. If each of the two 4,000 gallon pump house
tanks were utilized at 3,000 gallons each, then there would be enough water to
meet demand for over 5 days without curtailing water use. During an
emergency, the use of the Washeteria could be stopped, so demand would be
then about 3,000 gallons per day, and the Washeteria 22,000 gallon water
storage tank could supply the community, less the Washeteria for almost 7
days. For the purpose of economy, this 22,000 gallon size tank would be
adequate for a reserve.

Two possible water storage tank configurations are practical:

1. A Horizontal welded steel tank on a steel skid that is insulated and set
on a steel beam skid. An example of this type of design is shown in
Figure 4-1 (in the Figures section at the end of this document). This is a
custom tank with engineering costs, and high shipping costs, due to the
oversized dimensions for hauling and barging. Approximate dimensions
are 12 ft wide x 12ft high and 35 ft long. The tank would be placed on an
engineered pad with thermosyphons, on timbers. The advantage of this
design is that it can be plumbed and ready to tow into place. The
disadvantage is that it will require a custom engineering job to have the
tank designed and fabricated.

2. A standard AWWA sized bolted and gasketed water tank, and insulated
with 6 in of foam insulation and an aluminum jacket is the second
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choice of 22,000 gallon storage tank. This type of tank is seen in Figure
4-2 (also in the Figures section). Approximate dimensions are 19.5 ft
diameter x 9 ft high. The tank would be placed atop an engineered pad
with thermosyphons. The advantage of this design is that the tank is
already of standard size and pre-engineered. Minimal equipment is
required to assemble this tank. The disadvantage is that this tank must
be field erected, though the assembly and insulation package should
take only 1 to 1.5 weeks.

Thermosyphon foundations for both tank configurations will be roughly the
same cost. For the prebuilt tank, barge schedules become critical for this
outsized load, whereas if there is a barge problem for the bolt-up tank, it could
be flown in. The prebuilt tank will have higher shipping costs due to its high
volume, and will require equipment brought along on the barge to put it in
place. The bolt-up tank can be moved in pieces by hand if necessary. All things
considered, the bolt-up tank would be a better choice because of its standard
nature, lower ground loading, and simplicity of assembly.

4.3 Waste Heat

Since the proposed Washeteria site is close to the City power plant, it is
practical to utilize waste heat from engine jacket heat to provide heat to the
Washeteria and to the 22,000 gallon water storage tank.

City power plant records from December 30, 2012 to February 28, 2013 were
reviewed. Copies are provided in Appendix C. During this 61-day time span,
359,370 kilowatt-hours of electricity were produced.

Average plant load was, 359,370 kw*hr / (61 day x 24 hr/day) = 245 kw
During that time period, 25,987 gallons of diesel fuel was consumed.

Therefore, average kilowatt*hr per gallon of fuel was 359,370 kwh /25,987
gallons = 13.82 kilowatt*hr/gal of fuel

For an average load of 245 kw when school is in session, fuel consumption is
245 kw/13.82 kwh/gallon = 17.73 gal/hr

From Alaska Village Electric Cooperative’s rural Alaska experience with waste
heat recovery in villages similar to Chefornak, recovered heat is conservatively
estimated at 15% of fuel consumption. Thus, available waste heat is:

Issue Date: March 2013 13 CE2 Engineers, Inc.



City of Chefornak Conceptual Design Memorandum
Chefornak Water & Sewer Project Washeteria and Water Storage Tank

17.73 gal/hr x 0.15 = 2.65 gal/hour oil equivalent of heat recovered at
245 kw load.

It is estimated that the average load for school in session is 50 kw. In the
summer, an estimate of school load is about 10 kw. So, estimated power plant
load for summer is:

245 kw — (50 kw school winter load) +(10 kw school summer load) = 205
kw summer

Summer average fuel consumption:
205 kw/13.8 kwh/gal = 14.8 gal/hr
Summer heat recovery oil equivalent:

14.8 gal/hr x 0.15 = 2.22 gal/hour oil equivalent of heat recovered at
245 kw load.

Potential savings for City if it could use all waste heat available (summer and
winter)

2.65 gal/hr x 8760 hours/year x (9 mo/12 mo) = 17,410 gal/yr winter
2.22 gal/hr x 8760 hours/year x (3 mo/12 mo) = 4,862 gal/yr summer

Total potential fuel avoided by heat recovery: 22.272 gal/vyear

There is abundant available waste heat to run everything in the Washeteria
except for the dryer coil heat. The watering point heat and water tank would be
heated with waste heat, as it is done now. By utilizing waste heat, some
heating of well water could be done, thus saving this cost of heating well water
and storage tank water at the pump houses.

If the school were to go off the grid, then available heat would be calculated as
follows:

Average power plant load:

245 kw plant average load -50kw winter school = 195 kw average load
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Average fuel consumption at the power plant:

195 kw / (13.8 kwh/1 gallon) = 14.1 gal/hour

Expected annual heat recovered in gallons of oil (assuming 15% heat recovery
rate):

(14.1 gal/hour) x 0.15 x 8760 hours/year = 18,500 gal/year

This would still be sufficient to utilize waste heat for most of the Washeteria
and water distribution heating needs.
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SECTION 5 FLOOR PLAN ALTERNATIVES
5.1 Option 1—Napaskiak Model

This is a 28 ft wide x 48 ft long building with a total area of 1344 square feet. A
floor plan of this option is shown in Figure 5-1, presented in the Figures
section at the end of this document. This floor plan was made originally for the
village of Napaskiak, near Bethel. This option includes at least four 30 lb
dryers, four 30 1b washer-extractors, two 18 1b front load washers, a bathroom
with tub, and an ADA bathroom with handicap shower. There is minimal room
in the mechanical room for the boilers, pumps, and ventilation equipment. All
things considered, the floor plan would require few changes for adapting to
Chefornak, with the exception of dryer air preheat.

The Napaskiak Washeteria was designed by CRW Engineering Group,
Anchorage, Alaska in 2005.

5.2 Option 2—Nunam Iqua Model

This second option is based on a design constructed in the village of Nunam
Iqua (formerly Sheldon Point, located off a branch of the Yukon River at the
delta. This is a 38 ft wide x 64 ft long building with a total area of 2432 square
feet. A floor plan of this option is shown in Figure 5-2, in the Figures section at
the end of this document. This option includes three 30 1b dryers, three 18 1b
dryers, three 30 1b washer-extractors, four 18 lb front load washers, an
extractor, a bathroom with tub, and two ADA bathrooms with handicap
showers. There is more than enough space in the mechanical room for the
boilers, pumps, and ventilation equipment. This is a large facility, and is part of
a larger facility with a conventional water treatment plant.

The Nunam Iqua Washeteria was part of an overall building that included the
water treatment plant. It was designed in 1998 by CE2 Engineers.

5.3 Option 3—Lime Village Model

This third option is a design employed in Lime Village, a small community on
the west side of the Alaska Range, about 130 miles east of Aniak. This is a 37 ft
wide x 43 ft long building with a total area of 1591 square feet. A floor plan of
this option is shown in Figure 5-3, in the Figures section at the end of this
document. This option includes three 30 lb dryers, three 30 1b washer-
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extractors, a bathroom, and one ADA bathroom with handicap shower. There is
adequate space in the mechanical room for the boilers, pumps, and ventilation
equipment. This facility was also constructed to contain a pump house for
domestic water.

The Lime Village Washeteria and water plant was designed in 2005 by MWH.
5.4 Recommendations

Option 1, the design originally for the village of Napaskiak, is the one most
suited to the needs of Chefornak. It is compact, yet has adequate room for the
necessary laundry equipment. The mechanical room is somewhat small to be
used for heat recovery and water circulation for the system, and to support the
operation of the 22,000 gallon water storage tank. To handle additional
mechanical equipment, the floor plan would have to be extended an additional
6 ft to make the building 28 ft wide x 56 ft long, or 1,568 sq feet. A make-up air
heating unit for the dryers could be placed higher in the ceiling area of the
building, if required.
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SECTION 6 BUILDING SITE PLAN

The building site plan is shown in Figure 6-1, presented in the Figures section
at the end of this document. The proposed Washeteria is located in the
northeast corner of the property where the power plant is located. It is situated
10 ft from the property lines to eliminate the need for exterior fire rated walls
facing the property lines. The 22,000 gallon water storage tank is located west
of the Washeteria. A 24 ft clearance was maintained between the power plant
fuel tank and the Washeteria to provide for access and fire lanes.
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SECTION 7 ENVIRONMENTAL ASSESSMENT CONSIDERATIONS

The following environmental permits, reviews, and concurrences are expected
to be acquired for this project, as noted:

e State Historic Preservation Office (SHPO) concurrence that the project
will have no affect on historic properties in accordance with Section
106 of the National Historic Preservation Act. Based upon prior
projects in Chefornak this is not expected to be a problem.

e ADEC Drinking Water Plan Review, Approval to Construct, and
Approval to Operate for the water storage portions of the project.

e ADEC Wastewater approval for connection to the school force main
and lagoon prior to completion of the proposed community wastewater
lagoon.

e U.S. Fish & Wildlife Service (USFWS) concurrence that the project will
not adversely affect the endangered Spectacled Eider and/or critical
habitat. A review of US Army Corps of Engineers (USACE) floodplain
data and topographic mapping indicates that this project site is well
above the historical high water elevation.

The following environmental permits, reviews, and concurrences are not
expected to be required:

e The project is not expected to affect wetlands. Therefore, a
Department of the Army (DOA) 404 wetlands permit is not anticipated
to be required.

e Since the project area is less than one acre, a Storm Water Pollution
Prevention Plan (SWPPP) and Notice of Intent (NOI) are not expected to
be required.

The following page contains a determination of the flood elevation at
Chefornak:
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Flood Elevation Determination
Washeteria & Water Storage Tank
CHEFORNAK, ALASKA
February 2013

As required by Executive Order 11988, a floodplains assessment was
undertaken to assess the impacts that the proposed action may have on
floodplain values. Following review of the USACE Flood Hazard Data Report
and review of topographic mapping of the community, it was determined that
the project does not have the potential to affect any floodplains adjacent to the
project, so further consideration of floodplain values has been deemed outside
the scope of this project.

United States Army Corps of Engineers Flood Hazard Data
Chefornak | Revised: 5/29/07  http://www.poa.usace.army.mil/en/cw/fld_haz/chefornak.htm

STATUS 2nd class city LAST FLOOD EVENT
POPULATION 460 FLOOD CAUSE
BUILDINGS ELEVATION

RIVER SYSTEM Keguk, Kinia River FLOOD OF RECORD
COASTAL AREA Etolin Bay FLOOD CAUSE
ELEVATION

NFIP STATUS not participating WORST FLOOD EVENT
FLOODPLAIN REPORT no FLOOD CAUSE

FLOOD INSURANCE STUDY no FLOOD GAUGE no

Comments: The community is at the junction of the Keguk and Kinia Rivers. The Kinia River drains Dall
Lake and numerous smaller lakes. Due to lake regulation the maximum flood level should not vary
rapidly in stage. The village is located on a small rock outcropping and has 3-4 ft of freeboard above
the flood stage. There is no record of flooding in the community. However, the surrounding area is
extremely low and is subject to frequent flooding.

Based on the datum of the October 2004 Chefornak Community Map:
(http:/ /dcra.commerce.alaska.gov/profiles /Color/Chefornak2004S1.sid )

The apparent highest elevation of approximately 114 feet occurs north of the
Health Clinic and the lowest of approximately 78 occurs at the Kinia River
bank near the Water Treatment Plant (WTP). The area near the WTP and
National Guard armory has not flooded within memory of community residents
nor is there any history of this area flooding.

The Kinia River elevation on July 7, 2011 was 74.91. Flotsam mounds along
the river bank indicate high water elevations of 76.8.

The ground elevation in the area of the proposed Washeteria and water storage
tank is approximately 95, which is well above historical high water.
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SECTION 8 CAPITAL AND O&M COST ESTIMATES

WASHETERIA CAPITAL COST ESTIMATE

Washeteria (Includes Water Distribution Mechanical and Waste Heat Recovery)

Item Activity Unit Unit Price Quantity Cost
1 ;;'gjtite'i::;:ssz:g and s | $134,000 1 $134,000
2 Floor + Steps LS $50,000 1 $50,000
3 Structure Shell (SIP) LS $35,000 1 $35,000
4  |Metal Siding and Roofing LS $18,000 1 $18,000
5 Doors LS $6,500 1 $6,500
6 |Bathroom Accessories LS $5,000 1 $5,000
7 |Plumbing fixtures LS $12,000 1 $12,000
8 Finishes LS $10,000 1 $10,000
9 |Laundry Equipment LS $60,000 1 $60,000
10 [Windows LS $3,500 1 $3,500
11 |Waste Heat Recovery LS $43,000 1 $43,000
12 |Mechanical LS $67,000 1 $67,000
13 |Electrical LS $56,000 1 $56,000
14 |Boardwalk to building FT $300 100 $30,000
15 [Core Crew (Supt, Plumber, Electrician) LS $118,000 1 $118,000
16 |Local Force Account Crew LS $169,800 1 $169,800
17 |Construction Equipment Rental LS $80,000 1 $80,000
18 |[Freight LS $115,000 1 $115,000
*2013 dollars assuming force account construction / local wages  Subtotal $1,012,800
Contingency (20%) $202,560
Subtotal w/contingency $1,215,360
Design (8%) $97,200
Construction Management (15%) $182,300
VSW EMT(8%) $97,200
Washeteria Total $1,592,060
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Note that this estimate includes three pieces of rental equipment: a 450 dozer,
excavator, and compactor. These will be brought in on the first barge from
Seattle and returned on the last barge.

A conceptual cost estimate for the Washeteria 22,000 gallon water tank is
shown in the table below:

WATER STORAGE TANK
CONCEPTUAL COST ESTIMATE

LINE ITEM TOTAL
MATERIALS

01- Sitework (Thermosyphons, Gravel) $ 50,000
02 - Electrical $ 3,000
03 - Plumbing And Mechanical $ 90,000
MATERIALS SUBTOTAL: $ 143,000

13- Freight $ 20,000
14 - Infrastructure $ 5,000
15- Construction Equipment Rental $ 20,000
16 - Force Account Labor (4 laborers/1mo) $ 33,600
17 - Construction Management $ 23,733
18- Core Crew $ 25,440
TOTAL ESTIMATED CONSTRUCTION COSTS: $ 270,773

The estimated O&M costs for the proposed Washeteria facility are presented in
the table on the next page.
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CITY OF CHEFORNAK
ESTIMATED ANNUAL O&M BUDGET FOR WASHETERIA

Total Operating Expense

after PCE Subsidy $ 111,894
Given the above assumptions on staffing, a 30 1b load of laundry washed and
dried would cost approximately $12. Allocating staff to other jobs, and using
video monitoring should cut labor costs 50%, so the cost per load would be
approximately $10. Note that there are a number of ways to cut costs. The

ITEM| EXPENSE DESCRIPTION COST REMARKS

1 |Wages and Benefits $ 50232 ?lzsrlll{mes 8 hr/day attendant and 6 hr/day
Assumes waste heat recovery for everything

2 |Fuel 0il $ 31178 except dryer c01.l .he.zat. Cost could be
decreased by utilizing power plant bulk fuel
by use agreement.

3 |Electricity cost (without PCE) | $ 32,841 PCE prese_ntly used for provisional
Washeteria.

4 |Telephone $ 600

5 |Office and Janitorial Supplies | $ 633 ?eZ:enOt include laundry supplies for

6 |Parts and Expendables $ 2,531 Parts and spares (motors and belts, etc.) for
normal wear and tear.

7 |Postage $ 300

8 |Insurance $ 2,000

9 |Travel and Training $ 2,000

10 |Fees and Dues $ 300

11 |Legal Services $ 200

12 |Outside accounting / Audit $ 2,000

13 [Miscellaneous and other $ 1,000

14 |Reserve $ 2,000 [Annual Reserve for Emergencies

TOTAL OPERATING EXPENSE
127,815
(2013 DOLLARS) $
$ 15,921 PCE subsidy

Issue Date: March 2013
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biggest impact will be labor, but LED lighting should also be looked into. Also,
motors for air handling and laundry equipment should be chosen for high
efficiency option, which can save 3% over regular motors. Running time for
ventilation equipment should be limited to that which is required, keeping
electricity costs down. Significant electrical cost reductions can be obtained by
using solar cells on the roof and feeding power into the building, thus cutting
the electrical load.
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SECTION 9 CONSTRUCTION DURATION ESTIMATE

An estimate of the construction duration is presented in the table below.

CONSTRUCTION DURATION ESTIMATE

. - Duration
Construction Task Description (In Weeks)
Off-site Planning:
Procurement | 6.5
On-site Construction:
Foundation Pad 2
Triodetic 0.7
Floor Framing 0.9
Roof And Wall 2
Interior Wall Framing 1
Exterior Windows And Doors 0.5
Exterior Siding And Roof 2.5
Mechanical And Electrical Rough In 3
Drywall And FRP 3
Interior Painting 1
Flooring Installation 1
Mechanical Plumbing And Trim 2
Laundry Equipment Installation 2
Waste Heat Recovery 1.5
Ramp, Stairs, Landings 1.5
Total Tank And Pad Construction Duration 4
Inspection, Punch List 2.5

Total Field Effort 32 weeks

For this conceptual estimate, actual time on site will be between 6-7 months,
as some of the on-site tasks will be conducted concurrently. With advance
planning and favorable weather, a number of tasks could potentially be
combined to shorten the duration of construction on site. The first scheduled
Northland Services barge leaves Seattle on March 3, 2013, however there are
also a number of other barges that space could be obtained on that are owned
by contractors working in the Western Alaska area.
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ﬁ Golder

L7 Associates

February 20, 2013 133-95005

Paul Weisner, PE

CE2 Engineers, Inc.
8221 Dimond Hook Drive
Anchorage, AK 99507

RE: CONCEPTUAL GEOTECHNICAL CONSIDERATIONS FOR TRIODETIC FRAME
FOUNDATION SYSTEMS, CHEFORNAK, AK

Dear Paul:

Golder Associates Inc. (Golder) is pleased to present this letter report to CE2 Engineers, Inc. (CE2)
summarizing our conceptual level geotechnical considerations for the proposed buildings in Chefornak,
AK. Based on discussions with you, we understand a new washeteria and two new pumphouse buildings
are planned for the community. We understand the footprint of the washeteria will be approximately 30
by 50 feet and the footprint for the pumphouse buildings will be approximately 20 by 30 feet. All
structures will be single story; probably timber framed, and heated throughout their design lives. No
heavy or eccentric floor or building loads are anticipated at this time. At the current conceptual design
phase, the preferred foundation option for the structures is a Triodetic space frame foundation system.

All three structures are at a conceptual design phase. Foundation loads have not been determined at this
time. The washeteria will be located north of the school near the existing power plant. One pumphouse
building will be located in the housing area south of the school and the second pumphouse building will
replace the existing pumphouse at the east end of the community.

Our services were performed in general accordance with our proposal to CE2 dated February 14, 2013.
Our scope of work consisted of reviewing geotechnical data for Chefornak from our internal files,
discussing the conceptual building geometries and locations, and developing conceptual geotechnical
design considerations for Triodetic frame foundation systems for each structure. A geotechnical site
investigation was not authorized under this scope of services. Our geotechnical considerations include:

B A summary of pertinent geotechnical data from our internal files near the proposed sites

B Conceptual considerations for pad fill thickness, pad insulation, and passive subgrade
cooling

B General constructability considerations for the Triodetic frame foundation systems

1.0 HISTORICAL REVIEW / GENERALIZED SUBSURFACE CONDITIONS

We have reviewed geotechnical data from our in-house files for the following Chefornak projects:

Village Store Foundation Rehabilitation, 1995

Water Treatment Facility Geotechnical Services, 1998

Thaw Probes for Subdivision, 1999

Chefornak Power Plant, 2003

UUI Communication Tower Geotechnical Services, 2005/2006
B Chefonak K-12 School Addition and Fuel Storage, 2009

Chefornak Triodetic Frame Foundation Systems

Golder Associates Inc.
2121 Abbott Road, Suite 100
Anchorage, AK 99507 USA
Tel: (907) 344-6001 Fax: (907) 344-6011 www.golder.com

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation



Paul Weisner February 20, 2013
CE2 Engineers, Inc. 2 133-95005

Pertinent sections of select reports described above are presented in Appendix A through C.

Based on a review of the above reports and our geotechnical experience in Chefornak, the generalized
subsurface conditions in the community consist of an organic mat overlying fine-grained organic and
inorganic silt. Discontinuous volcanic flow consisting of vesicular basalt has been encountered below the
silt at variable depths, but generally between 20 and 30 feet below ground surface. However, basalt
boulders have been located closer to ground surface in certain areas in and around the community.
Degrading permafrost is present in the community, particularly near larger surface water bodies, in
damaged tundra areas, and under snow drifts.

2.0 DISCUSSION

Design considerations described in the report are considered conceptual and should not be used as final
design recommendations or construction. Due to uncertainty in subsurface conditions at each site, a site-
specific geotechnical investigation program is necessary at each location to refine our conceptual
foundation considerations.

Based on our general understanding of subsurface conditions in Chefornak, we believe permafrost soils
may be present at each site. We expect that the permafrost will be ‘warm’ (likely near 32°F) and will
probably degrade over time at the proposed structures without thermal protection measures. Based on
our review of the geotechnical data and our experience in the village, it is reasonable to expect an organic
mat layer overlying organic or inorganic silt in undisturbed areas. Disturbed areas may have a damaged
or missing organic mat and possibly standing surface water if thaw depressions have occurred.

Based on the assumed site conditions, and our understanding of the project at the conceptual design
level, the proposed structures appear suitable for Triodetic frame foundation systems bearing on fill pad
consisting of structural fill, rigid insulation and passive subgrade cooling systems. Typically, the Triodetic
frames will have numerous bearing plates at the pad fill surface. At each frame bearing plate we
recommend an All-Weather Wood (AWW) pad foundation be placed between the frame pad and the fill
pad to distribute the foundation load and provide for a larger surface area for lateral resistance. Typically,
a 2 by 2 foot AWW pad can be used, but the AWW pad dimensions will need to be refined as the
structure geometry and design loads are determined. Maintaining the thermal integrity of the permafrost
under the proposed structures is essential to the long-term foundation performance. The pad fill should
include rigid insulation and subgrade passive cooling units within the structural fill section under the
proposed structures to aid with the long-term foundation stability and performance.

3.0 CONCEPTUAL GEOTECHNCAL CONSIDERATIONS

3.1  Site Preparation

The organic mat should be left intact at the sites. If site topography conditions require site grading that
would damage the intact organic mat, the surface organic material can be removed to expose inorganic
mineral silt under the footprint of the structures. However, damaging or removing the intact organic mat
may impact the thermal balance at the site with the potential for unintended foundation movements. We
should be notified if removal of the organic mat is being considered. A woven or non-woven geotextile
fabric is recommended at the base of the fill.

Considerations should be given to the timing of construction. To limit disturbance of the organic mat,
tracked equipment construction activity should be prohibited on a bare site surface until at least 10 inches
or frost penetration has occurred. If excavation of the organic mat or other site work over unprotected
tundra is planned during thawed soil conditions, we must be notified to review the construction plan.

3.2 Structural Fill

We recommend all load bearing elements be located over structural fill. For these sites, structural fill is
considered sand and gravel without organics or other deleterious material. For planning purposes, we
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have assumed a fill pad about three feet thick will be used under the footprint of each structure. Material
meeting the Alaska Department of Transportation and Public Facilities (ADOT&PF) Select Material “Type
A” gradation is advised for structural fill.

All structural fill should be placed and compacted in a fully thawed state and compacted using vibratory
roller compaction equipment. All fill should be compacted to 95 percent of the maximum dry density, as
determined by the modified Proctor test method, ASTM D-1557.

The structural fill should be placed under the entire building footprint and Triodetic frame and extend at
least six (6) feet outward in all directions from the building footprint. Side slopes on the order of 2H:1V
(horizontal:vertical) should be used for the fill pad. Side slopes should be vegetated. Final grades should
direct surface water away from the building and the pad.

3.3 Foundation Insulation

To limit heat transfer through the foundation, we recommend installing extruded or expanded polystyrene
insulation (rigid insulation) under the entire foundation footprint. The rigid insulation should have a
minimum compressive strength of 40 pounds per square inch (psi) at 5 percent strain but a greater rated
compressive strength may be required depending on the foundation loads. The rigid insulation should be
placed at least 8 inches below the base of the foundation within the structural fill and allow for placement
of the passive subgrade cooling system between the rigid insulation and the in-place soil, as discussed
below

For preliminary planning purposes, at least 4 inches of rigid insulation should be used under the structure.
Rigid insulation should be placed in individual 2 inch thick layers with joints offset of overlying layers to
reduce heat transfer along the insulated section. The rigid insulation should extend to the pad shoulders
then along the sideslopes, particularly along the eastern, southern, and western exposure areas. Along
the pad fill side slopes, the rigid insulation should be at least 12 inches below the final grade, measured
normal to the final side slope grade, and extend from the horizontal pad insulation to the in-place soil.

3.4 Foundation Passive Subgrade Cooling

Due to the possibility of degrading permafrost in the community, we recommend passive subgrade
cooling system be installed under the structure. A Flat Loop Thermoprobe system developed by Arctic
Foundations, Inc. (AFl) of Anchorage, Alaska is recommended for each structure. For preliminary
planning purposes, AFI Flat Loop Thermoprobes should include 170 square foot condensers with the
condensers oriented toward the prevailing wind direction. The condensers should be located away from
heat sources, snow drifts, and dead air zones around the building.

The AFI Flat Loop Thermoprobes are installed horizontal at nominal 8 foot centers for each leg of the loop
system. The horizontal sections of the Flat Loop Thermoprobes require placement within the structural fill
section. We recommended approximately 1.5 feet of structural fill be placed below the passive subgrade
cooling with at least one foot of structural fill to the rigid insulation layer above the passive cooling
systems. We will need to review the passive subgrade cooling and heat balance as the project designs
develop.

3.5 Triodetic Frame Foundation

Triodetic frame systems are proprietary structural frames that have been used as foundation systems for
lighter loaded structures in permafrost areas in Alaska. It has been our experience that structural design
will be necessary to tie the Triodetic frame with the building structure. The performance of the frame
systems as foundation members generally depends on the quality of the site preparation and structural
pad. Since the frame elevates the heated building envelop above grade to provide a blow through space,
conductive heat flow between the building floor and the underlying permafrost can be significantly
reduced. However, the frame systems may capture snow resulting in drifts under the structures. Snow
drifts can insulate the pad and underlying permafrost from winter cold, resulting in an annual heat gain
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relative to non-developed areas. Also, the granular fill pad will alter the surface albedo typically resulting
in a net increase in heat gain relative to undisturbed tundra areas.

3.6  Typical Bearing Capacity and Settlement

Bearing capacity and settlement is highly dependent on subsurface conditions at each site, and how the
foundation is prepared and constructed. For conceptual planning purposes, a bearing capacity between
1,000 to 1,500 pounds per square foot (psf) is reasonable for a Triodetic frame system constructed using
the considerations described above. Estimated settlement will require a determination of site-specific
geotechnical conditions.

Depending on uplift or lateral loads on the foundation, shallow anchors installed through the timber pads
into the in-situ soil below the structural can be used to develop additional uplift capacity, if necessary.

4.0 CONSTRUCTABILITY CONSIDERATIONS

The availability and quality of locally available structural fill needs to be determined. If local material is
available but it does not meet our recommendations for Structural Fill, we should be notified and provided
a representative sample of the material proposed for structural fill.

If fuels or other materials with the potential to damage the rigid insulation are planned for these facilities, a
fuel resistant liner over the rigid insulation is advised.

Construction practices and scheduling should not damage the existing tundra or organic mat under or
near the proposed structures. If excavation of the organic mat is planned under the structures, we must
be notified to coordinate geotechnical and civil engineering designs.

5.0 USE OF REPORT

This report has been prepared for the use of CE2 in conceptual design of the proposed washeteria and
pumphouse structures in Chefornak, Alaska. The conceptual considerations in this report should not be
used as final design recommendations. Due to uncertainty in subsurface conditions at each site, we
recommend a site-specific geotechnical investigation program be conducted at each location to refine our
conceptual foundation considerations. We can discuss options for a geotechnical investigation program
with you as the site planned develops.

There are possible variations in subsurface conditions between explorations and also with time.
Therefore, project planning should provide for inspection and testing by a qualified geotechnical engineer
during construction to provide corrective recommendations adapted to the conditions revealed during the
work.

Unanticipated soil conditions are commonly encountered and cannot fully be determined by a limited
number of explorations or soil samples. Such unexpected conditions frequently result in additional project
costs in order to build the project as designed. Therefore, a contingency for unanticipated conditions
should be included in the construction budget and schedule.

The work program followed the standard of care expected of professionals undertaking similar work in
Alaska under similar conditions. No warranty expressed or implied is made.
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Sincerely,

GOLDER ASSOCIATES INC.

' Dottt

Brenton B. Savikko, PE Richard A. Mitchells, PE
Project Engineer Associate and Senior Geotechnical Consultant

Attachments:  Appendix A through C Historic Geotechnical Data

BBS/RAM/mIp
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DUANE MILLER ASSOCIATES LLC

Project: Chefornak K-12 School Addition
DMA Job No.: 4102.013
Logged By: J. Kenzie
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Log of HOLE: B-01

Date Drilled: July 17, 2008

Contractor.: Salzbrun Drilling &Services, Inc.
Equipment: SSD2, 4"OD/SF Auger

GPS Coord.: N60°9'27.75" W164°16'58.75" (NAD-83)
Elevation: -

Description
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ORGANIC MAT (Pt) Brown, saturated, fibrous
organic material

SILT (ML) (Vx+Vs) Gray, 10-40% white visible ice as
crystals and striations

ICE (ICE) White, massive ice inferred by drilling
action

SILT (ML) (Vx+Vs) Gray, 10% white visible ice as
crystals and striations

Test boring completed at 29.5 feet on 7/17/2008
Installed 1-inch closed-end PVC to 29.5 feet
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Project: Chefornak K-12 School Addition
DMA Job No.: 4102.013
Logged By: J. Kenzie
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cobble encountered at 27 feet able to drill past

Test boring completed at 30.5 feet on 7/18/2008
Installed 1-inch closed-end PVC to 30.5 feet
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Project: Chefornak K-12 School Addition
DMA Job No.: 4102.013
Logged By: J. Kenzie
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Log of HOLE: B-04

Date Drilled: July 19, 2008

Contractor.: Salzbrun Drilling &Services, Inc.
Equipment: SSD2, 4"OD/SF Auger

GPS Coord.: N60°9'27.57" W164°16'53.24" (NAD-83)
Elevation: -
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ORGANIC MAT (Pt) Brown, saturated, fibrous
organic material

SILT (ML) Gray to brown, moist, with 5-15%
fine-grained sand and < 5% fibrous organic
material

SILT (ML) (Vx+Vs) Gray to brown, with 5-15%
fine-grained sand and 5-35% visble ice as white
crystals and striations

gray below 19 feet

dark gray below 28.5 feet

Test boring completed at 29.6 feet on 7/19/2008
Installed 1-inch closed-end PVC to 29.6 feet

Duane Miller Associates LLC
Job No.:4102.013
Date: February 2009

LOG OF TEST BORING B-04
Chefornak K-12 School Addition 6
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DUANE MILLER ASSOCIATES LLC

Project: Chefornak K-12 School Addition
DMA Job No.: 4102.013

Log of HOLE: B-05
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MAJOR DIVISIONS

SYMBOL

TYPICAL NAMES

GRAVELS Clean gravels with
little or no fines
More than half of the

coarse fraction is

Well graded gravels,
sandy gravel

Poorly graded
gravels, sandy gravel

larger than #4 sieve

Silty gravels, silt sand

1S
IS
Lo
N~
o
@S
83 - GM
g‘a size, > 4.75 mm. Gravels with more gravel mixtures
wa than 12% fines Clayey gravels, clay
24 GC sand gravel mixtures
<c
[ Well graded sand,
oz SANDS Clean sands SW gravelly sand
g g v_\nth little or no v Jod
E‘i More than half of the fines SP sgr?(;g, Srr:\,;|y sand
os coarse fraction is
O g smaller than #4 sieve Silty sand, silt gravel
5 size, <4.75 mm. Sands with more | SM sand mixtures
© than 12% fines
S sc Clayey sand, clay
o] gravel sand mixtures
ML Inorganic silt and very
© SILTS and CLAYS fine sand, rock flour
3_5 Liquid limit less cL Inorganic clay, gravelly and
o2 Plasticity Chart |than 50 sandy clay, silty clay
ga 40 oL Organic silts and clay of
we 8 CH low plasticity
Z © =
N S
|2 CL / MH Inorganic silt
£ | g A
= %]
N MH | | Liquid limit greater :
w-e q g
E§ o . ML than 50 CH Inorganic clay, fat clay
L
A o 50 OH Organic silt and clay of
Liquid Limit high plasticity
HIGHLY ORGANIC SOILS Pt Peat and other highly

organic soil

UNIFIED SOIL CLASSIFICATION SYSTEM

KEY TO TEST

DATA

Con = Consolidation

Dd = Dry Density (pcf)

D1557 = modified Proctor

MA = Sieve and Hydrometer Analysis

LL = Liquid Limit

NP = non Plastic

OLI = Organic Loss

Pl = Plastic Index

PL= Plastic Limit

PP = Pocket Penetrometer

RD = Relative Density

SA = Sieve Analysis

SpG = Specific Gravity

TS = Thaw Consolidation

TV = Torvane

TXCD = Consolidated
Drained Triaxial

TXCU = Consolidated
Undrained Triaxial

TXUU = Unconsolidated
Undrained Triaxial

Strength Data

XXX (YYY), where:
XXX = (07 -03)/2
YYY = O3

KEY TO
SAMPLE TYPE

Gr = Grab sample
Ag = Auger grab
Ab = Auger bulk
Ac = Air chip
Sh = 2.5" ID split barrel

w/ 3401b. manual hammer
Sh* = 2.5" ID split barrel

w/ 140 Ib. manual hammer
Sha = 2.5" ID split barrel

w/ 340 Ib. automatic hammer
S2* =2.0" ID split barrel

w/ 1401b. manual hammer

S2a =2.0" ID split barrel

w/ 140 Ib. automatic hammer
Tw = Shelby tube
Ss =1.4"ID split barrel

w/ 140 Ib. manual hammer

(Standard Penetration Test Method)

Ssa = 1.4" ID split barrel
w/ 140 Ib. automatic hammer
Cc = 1.625" continuous core barrel

GROUP ICE VISIBILITY DESCRIPTION SYMBOL
. Poorly bonded or friable Nf
N Segregated ice not No excessice 5
e n
visible by eye Well bonded - — Nb
Excess microscopic ice Nbe
Segregated ice is Individual ice crystals or inclusions VX
visible by eye and Ice coatings on particles Ve
\% is one inch or less - - -
in thickness Random or irregularly oriented ice Vr
Stratified or distinctly oriented ice Vs
Uniformly distributed ice Vu
Ice greater than one | Ice with soil inclusions ICE + soil type
ICE inch in thickness - — -
Ice without soil inclusions ICE
ICE CLASSIFICATION SYSTEM
Duane Miller Associates LLC SOIL & ICE CLASSIFICATION KEY Plate
Job No.: 4102.013 Chefornak K-12 School Addition
Date: February2008 Chefornak, Alaska 8




Soil

Test Sample Type Thermal Sampler Sampling Moisture Organic Gravel Sand Passing Other
Hole Depth (USCS) State Type Blows/ft Content Loss Salinity % % #200  Tests
B-01 3.0ft. ML Frozen Ss 47 40.0% 0 ppt
B-01 8.0ft ML Frozen Ss 60 56.3% 0 ppt PI
B-01 14.0ft. ML Frozen Ss 67 98.4%  15.7%  Oppt oLl
B-01 18.5ft. ML Frozen Ss 69 48.9% 1 ppt
B-01 23.5ft. ML Frozen Ss 76 49.8% 1 ppt
B-01 28.0 fi. ML Frozen Ss 79 50.9% 3 ppt

Marginally
B-02 4.0ft OH Frozen Ss 10 78.8% 0 ppt 0% 20% 80.0% PI
B-02 9.0ft. ML Frozen Ss 70 29.9% 0 ppt
B-02 14.0ft. ML Frozen Ss 60 52.6% 0 ppt
B-02 19.0ft. ML Frozen Ss 88 26.7% 0 ppt

Marginally
B-03 4.0ft. ML Frozen Ss 15 86.4% 0 ppt
B-03 9.0 ft. ML Frozen Ss 37 41.5% 0 ppt
B-03 14.0ft. ML Frozen Ss 73 34.7% 0 ppt
B-03 19.0ft. ML Frozen Ss 89 29.5% 0 ppt 0% 6%  94.0%
B-03 24.0ft. ML Frozen Ss 48 34.7% 2 ppt PI
B-03 29.0ft. ML Frozen Ss 49 56.0% 3 ppt
B-04 4.0ft. ML Unfrozen Ss 14 27.2% 0 ppt
B-04 9.0 ft. ML Frozen Ss 35 72.8% 0 ppt
B-04 14.0ft. ML Frozen Ss 41 65.6% 0 ppt 0% 11% 89.4%
B-04 19.0ft. ML Frozen Ss 47 27.9% 0 ppt
B-04 24.0ft. ML Frozen Ss 57 43.2% 3 ppt
B-04 28.5 ft. ML Frozen Ss 204 42.8% 3 ppt 0% 6%  94.4% Pl
B-05 3.0ft. ML Unfrozen Ag 57.8% 7.3% 2 ppt oLl
B-05 8.0ft. ML Frozen Ag 60.9% 3 ppt 0% 25%  75.2% PI
B-05 13.0ft. ML Frozen Ag 66.2% 4 ppt

Duane Miller Associates LLC
Job No.: 4102.013
Date: February 2008

SUMMARY OF SAMPLES
Chefornak K-12 School Addition

Chefornak, Alaska

Plate
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ol S S SRR R S

Liquid Limit (LL)

Natural
Plastic Liquid Plasticity = Moisture
Sample Location Limit Limit Index Content USCS
[ B-o1 @ 8.0 ft. 29 28 1 56.3% ML
A Bo2@40ft 53 53 0 78.8% OH
O B-03 @ 24.0 ft. 29 33 4 34.7% ML
W 5 04 @ 28.5 ft. 38 40 2 42.8% ML
A B 03@2401t 42 44 2 66.2% ML

Duane Miller Associates LLC PLASTICITY INDEX CHART
Job No.:4102.013 Chefornak K-12 School Addition
Date: February 2009 Chefornak, Alaska
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Chefornak Fuel Tank Site

Chefornak Generator/Water Supply Site

Chefornak School Addition Site
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City of Chefornak Conceptual Design Memorandum
Chefornak Water & Sewer Project Washeteria and Water Storage Tank

Appendix C

Issue Date: March 2013 CE2 Engineers, Inc.
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