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Section 1 Executive Summary 

The Design Analysis Report (DAR) for the proposed Washeteria and Water Storage Tank 

Project is the next to final step in the design of these facilities. This report will provide the basic 

design parameters for the components of this project, namely: 

 Background information on land and land status; 

 Water source information; 

 Geotechnical information; 

 Civil design for improvements; 

 Foundation design for the Washeteria and Water Storage Tank; 

 Architectural design for Washeteria; 

 Structural considerations for Washeteria and Water Storage Tank; 

 Mechanical design concepts for Washeteria; 

 Electrical design parameters for the facilities. 

A conceptual level (35%) plan set accompanies this DAR, and is presented in Appendix A. 

The location of this facility will be northeast corner of the same lot used by the City Power Plant. 

This will allow convenient connection to the water distribution loop, electric power, fuel oil, and 

waste heat recovery from the power plant generators. 

The soil conditions on the proposed site are very similar to that of the school and the nearby 

power plant: a top layer of one ft of organics, with a plastic silt layer below the organics, 

containing ice crystals and a salinity of a few parts per thousand. Geotechnical findings and 

recommendations are provided in Appendix B. 

It was recommended by the geotechnical engineer that an insulated earthen pad be placed atop 

the undisturbed soil to support a space-frame foundation (Triodetic®) for the Washeteria. This 

will keep the building from heating the soil, and will minimize snow drifting. The Water Storage 

Tank will sit directly on the insulated pad, with additional insulation in the pad to prevent 

excessive heat migration to the pad and soil below. 

The Washeteria building will be of a highly insulated design, atop the Triodetic® foundation, 

and will consist of a wooden joist system for flooring. Exterior wall panels will be SIP 

construction, with gypsum drywall interior and metal siding exterior. The roof will be a clear 

span on top of a glu-lam ridge beam, with 12-in of insulation and a 2-in air gap, for a cold roof 

top to eliminate condensation in the interior of the roof section. Roofing will consist of metal 

siding, and the ceiling will be cathedral-type, except for offices and bathrooms. 
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The water storage tank (WST) will be of bolted and gasketed sections, in a standard AWWA 

(American Water Works Association) bolted tank design, with NSF 61-certified powder coated 

interior surfaces in contact with water. The tank will be insulated with 6-in of foam insulation 

with a coated aluminum shell, and 6-in of foam under the tank bottom in the earthen foundation. 

The new facility will be equipped with the following laundry equipment: 

 Four 30-lb front loading washer-extractors; 

 Two 18-lb front loading washers; 

 Three each 30-lb stack dryers (total of six tumblers) 

Laundry equipment data sheets are provided in Appendix C. Ozone disinfection for washers will 

provide better sanitation of clothes and help to prevent the spread of communicable disease.  

The heating system will be hydronic, and will consist of a primary-secondary heating system 

designed to utilize waste heat from the City Power Plant to the greatest extent possible. Major 

pumps will be equipped with self-contained variable frequency drives to minimize electric power 

consumption, and heating coils will be controlled by valves to minimize standby heat losses. 

Three smaller boilers will supply heat to the hydronic system to supplement the waste heat. A 

dedicated single boiler will supply high level heat to the second-stage heating of the dryer air that 

recovered waste heat cannot supply. 

Electric power will come directly from the nearby City power plant. It will be obtained from the 

City’s 480 volt 3-phase plant supply bus and will go through a 200 amp meter/main with a 125-

amp circuit breaker at the Washeteria. Inside the Washeteria mechanical space, the 480 volt 3-

phase power will be stepped down to 208Y120 3-phase and will be distributed through Panel A. 

The location of the transformer will allow heat generated within to be transferred to the interior 

space of the building. Maximum loading of the system is estimated at 60 KW. See the one-line 

diagram on Sheet E3.1 of the 35% Plan Set (Appendix A). 
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Section 2 Introduction 

The proposed Washeteria and Water Storage Tank at Chefornak is being designed to replace the 

existing provisional Washeteria to enable the community to wash and dry clothes in a more 

sanitary and convenient manner. It also will provide for bathroom and bathing facilities, and is 

designed to be fully handicap-accessible. 

This project was the first priority of improvements to the Chefornak Water and Sewer System. 

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 new facility will have the following laundry equipment: 

 Four 30-lb front loading washer-extractors; 

 Two 18-lb front loading washers; 

 Three each 30-lb stack dryers (total of six tumblers) 

Ozone disinfection for the washers will provide for better sanitation of clothes and help to 

prevent the spread of communicable disease. 

Plan View and Elevations of the proposed facility are seen on Sheets A1 and A2 of the 35% Plan 

Set (Appendix A). 

A 22,000-gallon bolted and gasketed water storage tank will serve as the main supply tank for 

the Washeteria, and to provide a volume of reserve water for the community when the wells are 

down for maintenance and repair. 

Wastewater disposal will be through a lift station and force main connecting to the existing 

school force main to the City provisional tundra pond lagoon. Eventually, the force main will be 

extended and a new facultative lagoon will be constructed to provide for wastewater treatment 

for the community. 
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Section 3 Background 

3.1 Location 

The site for the proposed Washeteria and Water Storage tank is located in the northeast corner of 

the power plant (Lot 7, Block 7, Tract A, USS 4421). This site was selected because: 

 It provides for easy access for the public to the facility; 

 It is close to the existing school sewage force main for disposal of wastewater; 

 It can be easily connected to the 480 volt 3-phase power at the power plant; 

 Recovered heat from the existing power plant is close to the proposed Washeteria 

building, so use of this heat is practical and economical for the Washeteria. 

3.2 Existing Site Conditions 

3.2.1 Existing Facilities 

A provisional Washeteria was constructed using the building shell of the original electric power 

plant (20 ft long x 17 ft wide). Since the facility is so small and limited, it is imperative that the 

new Washeteria be constructed so that the public be fully served. 

The existing Facility is immediately west of the new power plant. It is located on Lot 6, Block 7, 

Tract A, USS 4421. 

3.2.2 Land Status 

The power plant lot (Lot 7, Block 7, Tract A, USS 4421), was deeded over to the City of 

Chefornak, along with other lots, on March 20, 1986. The Trustee Deed is shown in Appendix D. 
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Section 4 Water Source 

The present water source is a well drilled by the US Public Health Service in 1964 in the 

northeast corner of the community near the PHS Pump House. This water has a total dissolved 

solids TDS of approximately 1000 mg/liter at this time. The other main component of the water 

is color, which was seen to be in the vicinity of 80 PCU. As this is used for utility water for 

washing clothes and showering, this water is not presently treated, with the exception of filtration 

with a multimedia filter. 

The water from this existing source, as well as the water from the pair of 2002 wells to the south 

of the community, has a problem with treatment using conventional methods of coagulation and 

multimedia filtration because of the high levels of TDS, which interferes with the coagulation 

process.  

Below is a table of water quality parameters of the wells drilled in 2002, which are roughly 

representative of the original PHS well that is presently used for the existing water distribution 

and watering points. Well and water quality data are provided in Appendix E. 

TABLE 1 – Raw Water Parameters in September 2002 

Water Parameter Well W02-2 Well W02-3 MCL 

Total Organic Carbon, dissolved 5.82 mg/l 5.60 mg/l  

Total Organic Carbon 5.38 mg/l 5.26 mg/l  

UV254 n/m n/m  

Total Dissolved Solids 390 mg/l 435 mg/l 500 mg/l 

Turbidity 01.16 NTU 2.21 NTU 0.5 NTU 

True Color 80 PCU 80 PCU 15 PCU 

CO3 Alkalinity 20 mg/l 15 mg/l  

HCO3 Alkalinity 250 mg/l 246 mg/l  

Hardness as CaCO3 10.0 mg/l U 10.2 mg/l U  

pH 8.80 8.70 6.5 to 8.5 

Aluminum n/m 

 

n/m 

 

0.05 to 0.2 mg/l 

Calcium 0.556 mg/l 1.01 mg/l  

Magnesium 3.06 mg/l 0.91 mg/l  

Silver n/m n/m 0.1 mg/l 

Nitrate-N (measured as nitrogen) 0.208 mg/l 0.200 mg/l 10.0 mg/l 

Nitrite-N (measured as nitrogen) 0.200 mg/l U 

(U) 

0.200 mg/l U 

(U) 

1.0 mg/l 

Bromide n/m n/m 0.1 mg/l 

Antimony ND ND 6 µg/l 

Arsenic 2.00 µg/l U 2.00 µg/l U 10 µg/l 
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Water Parameter Well W02-2 Well W02-3 MCL 

Barium 9.84 µg/l 29.0 µg/l 2000 µg/l 

Beryllium 0.40 µg/l U 0.40 µg/l U 4 µg/l 

Cadmium ND ND 5 µg/l 

Chromium ND ND 100 µg/l 

Copper 1.9μg/l 1.52μg/l 1000 µg/l 

Cyanide ND ND 0.2 µg/l 

Fluoride ND ND 2 mg/l 

Mercury by Cold Vapor ND ND 0.2 µg/l 

Nickel ND ND 100 µg/l 

Selenium ND ND 50 µg/l 

Thallium ND ND 2 µg/l 

Chloride 18.8 mg/l 64.5 mg/l 250 mg/l 

Langlier Index @40F -0.33 -0.07  

Langlier Index @140F -0.75 1.01  

Iron 0.134 mg/l 0.340 mg/l 0.3 mg/l 

Odor (TON) ND ND 3 TON 

Manganese 0.013 mg/l 0.032 mg/l 0.05 mg/l 

Sodium 123 mg/l 139 mg/l 250 mg/l 

Sulfate ND ND 250 mg/l 

Zinc 2.33 µg/l 2.00μg/l U 500 mg/l 

Total Potential Trihalomethanes n/m n/m 80 µg/l 

Total Potential HAA5 n/m n/m 60 µg/l 

Ammonia (as nitrogen) n/m n/m  

Dissolved oxygen n/m n/m  

Hydrogen sulfide n/m n/m  

Carbon dioxide n/m n/m  

 n/m not measured  ND not detected 

Eventually, the 2002 wells will be delivering water to the water distribution loop. See Figure 3 

Water System Schematic in Work Plan for Chefornak Core Water and Wastewater Facilities, 

prepared by CE2 Engineers, Inc., Final Update March 2013. 
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Section 5 Site Plan 

The site plan for the Washeteria and Water Storage Tank is shown in the 35% Plan Set on Sheet 

C2 (Appendix A). It lies in the northeast corner of the lot where the city power plant is located. 

The Washeteria facility is located as close as practical to the north and east property lines to be 

non-rated construction (Type V-B). This facility location still provides a short and convenient 

connection to electric power and recovered heat from the City’s power plant, as well as a short 

extension to the City water distribution loop for heat addition. 
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Section 6 Design Requirements and Considerations 

6.1 Building 

6.1.1 Basic Design Criteria 

 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. 

 Design Minimum Temperature:  -45°F 

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

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

Chefornak. 

 Maximum Wind, 3-second gust:  130 MPH 

 Seismic Design:  Site Class D, Spectral response acceleration at short period---SDS = 

0.15, for long period--- SD1 = 0.07 

6.1.2 Site Civil and Foundation 

6.1.2.1 Soil Conditions 

There has been no soil boring performed at the proposed site of the Washeteria and Water 

Storage Tank. There will be some testing done in mid-June after the snow is gone to establish the 

depth of the top organic layer, and to verify that soils underlying the top organic layer are not 

materially different to that encountered at the school or power plant sites. This limited testing 

will also verify that there are no significant ice lenses under the proposed Washeteria and Water 

Storage Tank foundation pad. 

A memorandum from Mike Hendee to Duane Miller of Duane Miller Associates (Appendix B) 

on May 17, 2006 noted the following: 

We reviewed the samples that had been collected during the pile installation for the power plant 

at Chefornak and tested 15 of the samples for moisture content and pore water salinity. The 

tested samples were from across a range of pile locations and depths. Visual classification 

generally described the samples as plastic, organic silt (OL). As shown in the table below the 

samples have moderate to high moisture contents (ice contents). The measured pore water 

salinity is low. The highest measured salinity is 1.2 parts per thousand (ppt) which would 

result in a freezing point depression of about 0.1°F. 

Based on this data we conclude that the pile capacities recommended in our report to you dated 

April 2003 are appropriate provided the thermal syphon pile keeps the ground at an end-of-
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summer temperature at or below 30° F. Temperatures should be measured at the end of this 

summer in the pipes adjacent to the piles. 

The plastic, organic silt (OL) layer underneath the organic surface layer is consistent with that 

found on the school site nearby to the southwest of the power plant. 

6.1.2.2 Select Fill Material and Source 

A large stockpile of type D-1 fill imported by barge from Nome around 2000 and staged near the 

beach north of the National Guard Armory is still in place. This is a non-frost-susceptible (NFS) 

material that was originally destined to be used for fill for the proposed water treatment plant, 

which was not built. At the time of the soil sampling at the location of the proposed Washeteria 

and Water Storage Tank, a simple survey will be done to ascertain the volume of remaining 

material available for the proposed facility pad. If this required quantity is short, then some 

additional fill will have to be obtained form either Nome or Platinum by barge. 

6.1.2.3 Site Grade 

The proposed site for the Washeteria and Water Storage Tank sits on relatively flat, but rolling 

high point of land, which descends to the west southwest at an approximately 2% grade. This can 

be seen in the site plan on Sheet C2 of the 35% Plan Set (Appendix A). 

6.1.2.4 Foundation Type 

There were several types of foundations considered for the Washeteria and Water Storage Tank. 

They would be either be set up on a pile foundation with passive cooling, or would use an 

earthen pad built directly on top of the existing soil with minimal disturbance. 

The pile foundation has proven successful with higher building and pile loadings, as found with 

the school and the power plant. However, this type of foundation is expensive, and requires long-

term mobilization and site storage of equipment to do the job, which significantly drives costs 

up. 

For the lighter loadings found with the Washeteria and Water Storage Tank, building upon an 

earthen pad would be much more economical, and would not require heavy equipment such as 

large drills for pile holes. 

The fill would be built up directly on the undisturbed ground surface. The ground would be first 

covered with a geotextile, and then the fill would be added in lifts and compacted to a depth of 

18 inches. Separate flat loop type thermosyphons would be installed on the Washeteria and 

Water Storage tank. Six inches of fill would be added on top of the thermosyphon loops. On top 



Chefornak Washeteria and Water Storage Tank Design Analysis Report 

Prepared by CE2 Engineers, Inc. 10 Date Issued: June 2013 DRAFT 

of this soil layer would be placed a four-inch layer of rigid foam insulation under the Washeteria 

and 6-inches of insulation under the Water Storage Tank. An additional eight inches of soil 

would be placed atop this insulation layer and compacted. The Water Storage Tank would sit 

directly on the soil layer, and the Washeteria would be set atop a Triodetic® foundation 

connected to the earthen fill with treated wood square pads. 

See Sheet C4 in the 35% Plan Set (Appendix A) for details of the earthen pad, insulation, and 

thermosyphons. 

The intent of this design is to produce an economical foundation with the least disturbance to the 

soil at the site. 

6.1.3 Architectural 

6.1.3.1 Building Form 

The building will be a one story rectangular structure, 28-ft wide x 54 ft long, with a gross area 

of 1512 sq ft. with an open ceiling. The roof will consist of a ridge beam and columns, 

supporting rafters with a clear span between the ridge and the exterior side walls. The ends of the 

roof beams will be configured in gable fashion. 

The floor will be standard wood joist construction sitting on glu-lam beams, which in turn are 

supported on a Triodetic® foundation on an earthen pad. 

Partition walls will be non-structural and will be 2x4, 2x6, or 2x8 framing, as required. 

Building outside walls will be 8 in thick SIP panels, and the roof will be constructed of 

engineered joists (BCI’s) with OSB or plywood sheathing. 

6.1.3.2 Exterior and Interior Materials 

Exterior materials for the roof and walls will be OSB or plywood, sheathed with metal roofing 

and siding. The soffit on the underside of the floor will be plywood. 

Interior materials will be OSB or plywood on the walls and ceiling, with vapor barrier and 5/8” 

sheetrock. Floor decking will be 1-1/8” thick plywood covered with 3/8” thick underlayment and 

a rolled goods floor. 
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6.1.3.3 Thermal Envelope  

The thermal envelope of the Washeteria is designed to provide exceptionally low heat loss. The 

walls will be 8-inch rigid Styrofoam in SIP panels, so the insulation value of the walls will 

approximately be R-30. The roof will consist of 14 in deep BCI rafters and 12 in of fiberglass 

insulation for an approximate R-40. Floor would be joist-type construction with 8-in of rigid 

Styrofoam insulation, with an approximate R value of 40. 

6.1.4 Structural 

Design criteria, as related to the structural component of the Washeteria and the Water Storage 

Tank are: 

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

Chefornak. 

 Maximum Wind, 3 second gust:  130 MPH 

 Seismic Design:  Site Class D, Spectral response acceleration at short period---SDS = 

0.15, for long period--- SD1 = 0.07 

Wind will be the governing factor in designing the structure to resist wind pressures and the 

resulting overturning moment on both the Washeteria and the Water Storage Tank when it is 

empty (worst case). 

For the Triodetic® foundation system, numerous foundation pads are required to spread the load 

evenly over the building footprint (in this case, an insulated and passively cooled earthen pad). 

Foundation pads for the Triodetic® system will be two crisscrossed layers of 3x12 or 4x12 

foundation grade timbers, built into a 2-ft or 3-ft square pad. The bottom layer will be dug into 

the top of the fill to help key the building to the ground to resist lateral movement. Additional 

deadman-type buried anchors in the earthen pad will be used to help resist overturning moments 

due to wind loads. For a preliminary design, please see Sheet S2 of the 35% plans (Appendix A). 

The worst-case scenario for loads on the Water Storage Tank will be the possibility of 

overturning moment due to wind loads on an empty tank. This will be resisted by buried anchors 

in the foundation pad. 

6.1.5 Mechanical 

The heating system in the Washeteria will be a primary-secondary hydronic system with a 

primary loop acting as the “heat main” receiving heat from the waste heat recovery system from 

the City power plant (first priority) or from three-staged oil-fired boilers. A separate boiler is 
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dedicated to run just the final coil on each dryer to produce an air temperature of at least 185°F 

for incoming air into the dryers. The schematic for the hydronic heating system can be seen on 

Sheet M1 of the 35% drawings, and a tentative mechanical floor plan is seen on Sheet M2 

(Appendix A). Approximate heat loads are shown on M1. 

The estimated average waste heat available is about 600,000 BTU/hour. Peak amount of waste 

heat available envisioned is about 800,000 BTU/hour. The larger pumps will have their own 

variable frequency drives installed so that they can vary their speed to meet a constant pressure 

requirement or vary their speed to meet a maximum supply/return temperature requirement. This 

arrangement will save considerable amounts of electrical energy. 

All piping, boilers, and appurtenances will be well insulated to minimize standby losses, thus 

saving heat energy. Coils will be operated by thermal or motorized valves to put the heat where it 

is needed, and not wasted in standby losses. 

Much of the system can be run on waste heat from the power plant, but the dryers will require a 

two-stage coil arrangement. The first stage coil will preheat incoming air using the lower level 

heat of waste heat or the three boiler system, and then the final stage will use 210°F or 215°F 

heat from the dedicated boiler. Preheat of the outside air to the dryer coils will be done by two 

unit heaters in a space behind the dryers, using lower level heat. 

Fuel oil for the boilers will be obtained from the existing 27,000 gallon horizontal storage tank 

behind the power plant, where it will be metered and pumped to the 100-gallon day tank in the 

mechanical area of the Washeteria. 

6.1.6 Electrical 

Electric power will come directly from the nearby City power plant. It will be obtained from the 

City’s 480 volt 3-phase plant supply bus and will go through a 200 amp meter/main with a 125-

amp circuit breaker at the Washeteria. Inside the Washeteria mechanical space, the 480 volt 3-

phase power will be stepped down to 208Y120 3-phase, and will be distributed through panel A. 

The location of the transformer will allow heat generated within to be transferred to the interior 

space of the building. Maximum loading of the system is estimated at 60 KW. See one-line 

diagram on Sheet E3.1 of the 35% Plan Set (Appendix A). 

To minimize electrical power use in this high cost area, high efficiency motors will be used and 

run time minimized or run speeds reduced by variable speed drives where appropriate. Power for 

lighting will be minimized by occupancy sensors. Outside lighting will consist of LED fixtures. 
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6.2 Water Storage 

It is critical to have adequate water storage in the existing water distribution system: 

 The watering points require adequate water to operate so the public can obtain water for 

bathing and washing clothes; 

 To maintain circulation in winter, and to prevent freezing of the water distribution, it is 

necessary to have water from the existing PHS well available to pump into the system; 

 It is necessary to have an adequate amount of water to supply the school ultrafiltration/ 

reverse osmosis (UF/RO) water treatment system with adequate water to fill their potable 

water tanks without interruption. 

6.2.1 Design Criteria 

The following design criteria govern the parameters of the water tank: 

 The tank requires an NSF 61-approved interior coating; 

 There must be two ports: one for drawing water out of the tank (tank suction), and 

another for filling the tank to the opposite side of the tank suction port;  

 The suction and discharge piping should be able to handle 50 gallons per minute (2” 

piping will be adequate); 

 The tank should be able to store 17,000 gallons of water in order to supply process water 

to the school UF/RO system without being refilled by the PHS well, and still have 3000 

gallons left over to supply the watering points; 

 The tank should have adequate insulation to go for days without additional heat added. 

 The tank package should be of standardized design that is economical to ship and 

relatively easy to erect without having to bring in specialized equipment; 

 The tank should have maximum ground pressure of 500 to 600 lb/sq foot. 

6.2.2 Tank Size 

The tank that meets these criteria will be a minimum size of 20,000 gallons plus 2000 extra 

gallons for a flooded suction. This would be a standard 22,000 AWWA bolted and gasketed tank 

with NSF 61 powder coated interior coating. Size would be 21.5 ft dia x 8.1 ft high. 

The insulation package would have six inches of insulation covering the tank wall and top deck. 

Six inches of rigid styrofoam insulation would be placed eight inches below the top course of fill 

on the tank earthen pad. 
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6.2.3 Foundation 

The tank foundation would be an insulated earthen pad with horizontal loop-type thermosyphons 

to keep the pad from warming up the undisturbed soil beneath it. See Sheet C4 (Appendix A) for 

details of the tank foundation. 

6.3 Water Treatment 

Because of the difficulty of treating the water to remove total dissolved solids (TDS) and color 

with this high TDS water, treatment other than chlorination has not been done, other than with 

the UF/RO treatment system at the school. The water from the PHS well as well as the two 2002 

drilled wells is used as “utility water” and not as potable water, mainly because the TDS is 

typically 1000 mg/l. 

6.3.1 Well Water Quality 

A representative table of water quality values is found in Table 1 in Section 4 Water Source. 

Well and water quality data are provided in Appendix E. 

6.3.2 Design Criteria 

At present there is no plan to treat the utility water to potable water standards. 

6.3.3 Water Treatment System Upgrades 

At present there is no plan to treat the utility water to potable water standards. 

6.4 Wastewater Collection, Treatment and Disposal 

The Washeteria will require a lift station to take the gravity-fed wastewater and pump it to the 

school and city force main and eventually to the facultative lagoon. 

6.4.1 Design Criteria 

The daily wastewater flow is approximately 2000 gallons over a 10-hour period, or about 3.3 

gallons per minute. Peak flow rates would be about 5 times the average flow rate, or about 17 

gallons per minute. It is assumed that a 2-inch ID force main would be used to pump wastewater 

from the Washeteria lift station to the school force main. To maintain a 3.5 ft per minute velocity 

in the force main, 35 gpm will be required.  
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The main contribution of the Washeteria to the waste stream will be the volume of 2000 gallons 

per day, six days per week. With about 20 persons using the Washeteria per day, it is estimated 

that the daily BOD5 contributed to the waste stream would be 20 persons x 0.17 lb = 3.4 lb/day 

BOD5. 

6.4.2 Lift Station and Lagoon Upgrades 

With a theoretical diversity of flow, 17 gallons per minute peak flow may happen, but three 

washer extractors may be also be draining at the same time, which could produce up to 60 gpm 

for a short time and accumulate 100 gallons of wastewater in the lift station. A lift station with a 

capacity of 200 gallons should provide enough extra reserve capacity to prevent wastewater 

spills before water and washing machines can be turned off. 

Upgrades to the City’s Lagoon will be accomplished in a later project. 

6.5 Environmental Determination and Permits 

The City power plant construction at this location had a Finding of No Significant Impact 

(FONSI), so this may be used to avoid an additional environmental determination. The only 

permit required should be the Fire Marshal Plan Review, and possibly a wastewater discharge 

permit. 
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Section 7 Floor Plan 

7.1 Building Components 

The proposed Washeteria building is 28 ft wide x 56 ft long, with a total area of 1,568 square 

feet. A floor plan of this option is shown on Sheet A1 of the plan set (Appendix A). The plan 

includes a laundry area, two restrooms, an operator’s office and mechanical room.  

The laundry area will include four 30 lb washer-extractors, two 18 lb front load washers, three 30 

lb stacked dryer units for six tumblers total, a standard bathroom with tub, and an Americans 

with Disabilities Act (ADA) -compliant bathroom with handicap-accessible shower. The washer, 

dryers and showers will be token-operated. Tokens will be made available from the operator’s 

office. Typical seating and laundry folding tables will also be available. 

The mechanical area will include boilers, pumps, heat exchangers and ventilation equipment. 

The boilers and recovered waste heat from the power plant will provide heat to the building, as 

well as to the dryer preheat coils, using a hot glycol loop. Fuel for the boilers will be supplied to 

a day tank from the power plant’s 27,000 gallon tank and will be metered to monitor fuel 

consumption. Waste will be discharged by gravity from the Washeteria to a pump station, then 

pumped through a force main to the existing wastewater lagoon. Electricity will be supplied from 

the city’s 3-phase 480v power plant and will be stepped down to 208/120v in the washeteria 

mechanical room. 

7.2 Construction Cost Estimate 

[To be completed after first review of this DAR.] 
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Section 8 Cost Summaries 

[To be completed after first review of this DAR.] 

8.1 Capital 

[To be completed after first review of this DAR.] 

8.2 Operation and Maintenance 

[To be completed after first review of this DAR.] 
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Section 9 Recommendations 

The DAR delineates the design principles and parameters relevant to the construction of the 

proposed new Washeteria and Water Storage Tank. 

After review, community input, any desired changes are made, and finalization of the DAR, the 

65% and 95% drawings should be continued and completed as soon as practicable. 

It would be especially useful to complete the foundation in the summer of 2013 to allow it to sit 

and settle over the winter of 2013-2014. This would ensure a more stable foundation would be 

available for construction of the facilities in the summer and fall of 2014. 
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Appendix A 

City of Chefornak, Alaska 

Washeteria and Water Tank 

35% Plan Set dated June 2013
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Appendix B 

Geotechnical Findings/Recommendations: 

Duane Miller Associates Piles Memorandum 

Golder Associates Conceptual Geotechnical Considerations 

for Triodetic Frame Foundation Systems 
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Appendix C 

Laundry Equipment Data Sheets
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Appendix D 

Power Plant Lot Trustee Deed
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Appendix E 

Well and Water Quality Data 
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MEMORANDUM 
Duane Miller Associates LLC 
(907) 644-3200 FAX 644-0507 


E-mail duanemiller@alaskageo.com 
 


 To: Mike Hendee, P.E. 
 From: Duane Miller, P.E. 
 Date: May 17, 2006 DMA Job No.: 4095.102 
 Subject: Chefornak Power plant 
 
We reviewed the samples that had been collected during the pile installation for 
the power plant at Chefornak and tested 15 of the samples for moisture content 
and pore water salinity.  The tested samples were from across a range of pile 
locations and depths.  Visual classification generally described the samples as 
plastic, organic silt (OL).  As shown in the table below the samples have 
moderate to high moisture contents (ice contents).  The measured pore water 
salinity is low. The highest measured salinity is 1.2 parts per thousand (ppt) 
which would result in a freezing point depression of about 0.1°F. 
 
Based on this data we conclude that the pile capacities recommended in our 
report to you dated April 2003 are appropriate provided the thermal syphon pile 
keeps the ground at an end-of-summer temperature at or below 30° F.  
Temperatures should be measured at the end of this summer in the pipes 
adjacent to the piles. 
 
 


Results of Laboratory Testing 
Pile No. Sample Depth Moisture Salinity 


9 9.0 ft. 25.7% 0.8 ppt 
9 12.0 ft. 44.4% 1.2 ppt 
9 16.0 ft. 42.5% 0.3 ppt 
12 9.0 ft. 44.9% 0.7 ppt 
12 12.0 ft. 48.9% 0.6 ppt 
13 9.0 ft. 46.4% 0.5 ppt 
13 14.3 ft. 51.6% 0.7 ppt 
16 9.0 ft. 59.6% 0.6 ppt 
16 12.0 ft. 31.6% 0.8 ppt 
16 17.0 ft. 71.5% 1.1 ppt 
20 8.0 ft. 40.2% 0.4 ppt 
20 13.0 ft. 61.6% 0.1 ppt 
20 17.0 ft. 30.6% 0.7 ppt 
23 13.0 ft. 79.4% 0.4 ppt 
23 17.0 ft. 32.8% 0.2 ppt 
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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 


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: 


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


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


 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 


 Chefonak K-12 School Addition and Fuel Storage, 2009 
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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. (AFI) 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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 DUANE MILLER ASSOCIATES LLC
 Project: 
 DMA Job No.:
  Logged By: 


Log of HOLE: 
Date Drilled:
Contractor.:
Equipment:
GPS Coord.:


4102.013


Chefornak K-12 School Addition July 17, 2008
Salzbrun Drilling &Services, Inc.
SSD2, 4''OD/SF Auger
N60°9'27.75'' W164°16'58.75'' (NAD-83)
-Elevation:


4102.013
J. Kenzie


February 2009
Chefornak K-12 School Addition


Chefornak, Alaska
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OLI=15.7%


PI


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: 
 DMA Job No.:
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Log of HOLE: 
Date Drilled:
Contractor.:
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GPS Coord.:
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Chefornak K-12 School Addition July 18, 2008
Salzbrun Drilling &Services, Inc.
SSD2, 4''OD/SF Auger
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February 2009
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80.0% PI


ORGANIC MAT (Pt) Grass roots, saturated


ORGANIC SILT (OH) (Vx+Vs) Dark brown, moist in 
unfrozen areas, with 15-25% fine-grained sand 
and fibrous organic material, 30-40% visible ice 
as crystals and striations


SILT (ML) (Nbn) Gray


(Vx) gray to brown, 5% visible ice as crystals and 
< 5% fibrous organic material from 14 to 18 feet


Test boring completed due to refusal on rock at 
23.5 feet on 7/18/2008
Installed 1-inch closed-end PVC to 23.5 feet
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Contractor.:
Equipment:
GPS Coord.:


4102.013


Chefornak K-12 School Addition July 18, 2008
Salzbrun Drilling &Services, Inc.
SSD2, 4''OD/SF Auger
N60°9'25.64'' W164°16'55.49'' (NAD-83)
-Elevation:


4102.013
J. Kenzie


February 2008
Chefornak K-12 School Addition


Chefornak, Alaska


LOG OF TEST BORING B-03
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PI


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


SILT (ML) (Vx+Vs) Brown to gray, with 5-10% 
fine-grained sand and 5-35% visible ice as 
white crystals and striations


gray below 9 feet


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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Job No.: 
Date:


 DUANE MILLER ASSOCIATES LLC
 Project: 
 DMA Job No.:
  Logged By: 


Log of HOLE: 
Date Drilled:
Contractor.:
Equipment:
GPS Coord.:


4102.013


Chefornak K-12 School Addition July 19, 2008
Salzbrun Drilling &Services, Inc.
SSD2, 4''OD/SF Auger
N60°9'27.57'' W164°16'53.24'' (NAD-83)
-Elevation:


4102.013
J. Kenzie


February 2009
Chefornak K-12 School Addition


Chefornak, Alaska


LOG OF TEST BORING B-04
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94.4% PI


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
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Job No.: 
Date:


 DUANE MILLER ASSOCIATES LLC
 Project: 
 DMA Job No.:
  Logged By: 


Log of HOLE: 
Date Drilled:
Contractor.:
Equipment:
GPS Coord.:


4102.013


Chefornak K-12 School Addition July 19, 2008
Salzbrun Drilling &Services, Inc.
SSD2, 4''OD/SF Auger
N60°9'37.12'' W164°17'14.10'' (NAD-83)
-Elevation:


4102.013
J. Kenzie


February 2009
Chefornak K-12 School Addition


Chefornak, Alaska


LOG OF TEST BORING B-05
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ORGANIC MAT (Pt) Brown, saturated, fibrous 
organic material


SILT (ML) Dark gray, saturated, with < 5% fibrous 
organic material to 9 feet and 20-25% 
fine-grained sand


cobble encountered at 23 feet able to drill past


Test boring completed at 29 feet on 7/19/2008
Installed 1-inch closed-end PVC to 29 feet
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Well graded gravels, 
sandy gravel 


Poorly  graded 
gravels, sandy gravel 


Silty gravels, silt sand 
gravel mixtures 


Poorly  graded 
sands, gravelly sand 


Silty sand, silt gravel 
sand mixtures 


Clayey gravels, clay 
sand gravel mixtures 


Inorganic silt and very 
fine sand, rock flour 


Clayey sand, clay 
gravel sand mixtures 


GW 


GP 


GM 


GC 


SW 


SP 


SM 


SC 


ML 


CL 


OL 


MH 


CH 


OH 


Pt 


Inorganic clay, gravelly and 
sandy clay, silty clay 


Organic silts and clay of 
low plasticity 


Inorganic silt 


Inorganic clay, fat clay 


Organic silt and clay of 
high plasticity 


Peat and other highly 
organic soil 


MAJOR DIVISIONS SYMBOL TYPICAL NAMES 


Clean gravels with 
little or no fines 


Gravels with more 
than 12% fines 


Sands with more 
than 12% fines 


Clean sands 
with little or no 
fines 


GRAVELS 
 


More than half of the 
coarse fraction is 
larger than #4 sieve 
size, > 4.75  mm. 


SANDS 
 


More than half of the 
coarse fraction is 
smaller than #4 sieve 
size, < 4.75 mm. 


HIGHLY ORGANIC SOILS 


SILTS and CLAYS 
 Liquid limit less 


than 50 


Liquid limit greater 
than 50 


UNIFIED SOIL CLASSIFICATION SYSTEM 


20 


40 


0 
0 50 


Plasticity Chart 


Liquid Limit 


CL 


CH 


MH 
ML 


GROUP ICE VISIBILITY DESCRIPTION SYMBOL 
Nf 


Nbn 
Nbe 


Vx 
Vc 
Vr 
Vs 


ICE + soil type 
ICE 


Nb 


Poorly bonded or friable 
No excess ice 


Excess microscopic ice 
Individual ice crystals or inclusions 
Ice coatings on particles 
Random or irregularly oriented ice 
Stratified or distinctly oriented ice 


Ice with soil inclusions 


Ice without soil inclusions 


N 


V 


ICE 


Segregated ice not 
visible by eye 


Segregated ice is 
visible by eye and 
is one inch or less 
in thickness 


Ice greater than one 
inch in thickness 


Well bonded 


ICE CLASSIFICATION SYSTEM 


gravelly sand 
Well graded sand, 


KEY TO TEST 
DATA


PP = Pocket Penetrometer


Dd  = Dry Density (pcf )


LL = Liquid Limit


PL = Plastic Limit
PI = Plastic Index


NP = non Plastic


SpG = Specific Gravity
SA = Sieve Analysis


MA = Sieve and Hydrometer Analysis


OLI  = Organic Loss


RD = Relative Density


D1557 = modified Proctor


TS = Thaw Consolidation


Con = Consolidation


TXUU  = Unconsolidated
Undrained Triaxial


TXCU = Consolidated
Undrained Triaxial


TXCD  = Consolidated
Drained Triaxial


KEY TO
SAMPLE TYPE


Gr = Grab sample


Ab = Auger bulk
Ag = Auger grab


Ac = Air chip
Sh = 2.5" ID split


w/ 340 lb. manual hammer
Sh* = 2.5" ID split barrel


lb. manual hammer
Sha = 2.5" ID split barrel


lb. automatic hammer


Tw  = Shelby tube
Ss  = 1.4" ID split barrel


lb. manual hammer


Cc = 1.625" continuous core barrel


Strength Data
XXX (YYY), where:


XXX  = (!1 - !3)/2
YYY  = !3
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Vu Uniformly distributed ice 


TV = Torvane


barrel


w/ 140


w/ 340


S2a = 2.0" ID split barrel
lb. automatic hammerw/ 140


w/ 140
 


Ssa  = 1.4" ID split barrel
lb.w/ 140 automatic hammer


(Standard Penetration Test Method)


S2* = 2.0" ID split barrel
lb. manual hammerw/ 140


PlateDuane Miller Associates LLC
Job No.: 
Date:


4102.013
February2008


Chefornak K-12 School Addition
Chefornak, Alaska


SOIL & ICE CLASSIFICATION KEY


8
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PlateDuane Miller Associates LLC
Job No.: 
Date:


4102.013
February 2008


Chefornak K-12 School Addition
Chefornak, Alaska


SUMMARY OF SAMPLES


9


Test 
Hole


Sample
Depth


Soil
Type 


(USCS)
Thermal


State
Sampler


Type
Sampling
Blows/ ft


Moisture
Content


Organic
Loss Salinity


Gravel
%


Sand
%


Passing
#200


Other
Tests


B-01 3.0 ft. ML Frozen Ss 47 40.0% 0 ppt


B-01 8.0 ft. ML Frozen Ss 60 56.3% 0 ppt PI


B-01 14.0 ft. ML Frozen Ss 67 98.4% 15.7% 0 ppt OLI


B-01 18.5 ft. ML Frozen Ss 69 48.9% 1 ppt


B-01 23.5 ft. ML Frozen Ss 76 49.8% 1 ppt


B-01 28.0 ft. ML Frozen Ss 79 50.9% 3 ppt


B-02 4.0 ft. OH
Marginally


Frozen Ss 10 78.8% 0 ppt 0% 20% 80.0% PI


B-02 9.0 ft. ML Frozen Ss 70 29.9% 0 ppt


B-02 14.0 ft. ML Frozen Ss 60 52.6% 0 ppt


B-02 19.0 ft. ML Frozen Ss 88 26.7% 0 ppt


B-03 4.0 ft. ML
Marginally


Frozen Ss 15 86.4% 0 ppt


B-03 9.0 ft. ML Frozen Ss 37 41.5% 0 ppt


B-03 14.0 ft. ML Frozen Ss 73 34.7% 0 ppt


B-03 19.0 ft. ML Frozen Ss 89 29.5% 0 ppt 0% 6% 94.0%


B-03 24.0 ft. ML Frozen Ss 48 34.7% 2 ppt PI


B-03 29.0 ft. ML Frozen Ss 49 56.0% 3 ppt


B-04 4.0 ft. ML Unfrozen Ss 14 27.2% 0 ppt


B-04 9.0 ft. ML Frozen Ss 35 72.8% 0 ppt


B-04 14.0 ft. ML Frozen Ss 41 65.6% 0 ppt 0% 11% 89.4%


B-04 19.0 ft. ML Frozen Ss 47 27.9% 0 ppt


B-04 24.0 ft. 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% PI


B-05 3.0 ft. ML Unfrozen Ag 57.8% 7.3% 2 ppt OLI


B-05 8.0 ft. ML Frozen Ag 60.9% 3 ppt 0% 25% 75.2% PI
B-05 13.0 ft. ML Frozen Ag 66.2% 4 ppt
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Sample Location
Plastic 
Limit


Liquid 
Limit


Plasticity 
Index


Natural 
Moisture 
Content USCS


B- 01 @ 8.0 ft. 29 28 1 56.3% ML


B- 02 @ 4.0 ft. 53 53 0 78.8% OH


B- 03 @ 24.0 ft. 29 33 4 34.7% ML


B- 04 @ 28.5 ft. 38 40 2 42.8% ML


B- 03 @ 24.0 ft. 42 44 2 66.2% ML
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PlateDuane Miller Associates LLC
Job No.: 
Date:


4102.013
February 2009


Chefornak K-12 School Addition
Chefornak, Alaska


PLASTICITY INDEX CHART
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Chefornak K-12 School Addition


Chefornak, Alaska


DMA BORINGS GROUND TEMPERATURE DATA
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Duane Miller Associates LLC
Job No.: 
Date:


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


4102.013
February 2009


Chefornak K-12 School Addition
Chefornak, Alaska


EXISTING SCHOOL GROUND TEMPERATURES
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Job No.: 4095.102
Date: April 2003
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Duane Miller & Associates
Job No. 4095.102
April 2003


GROUND TEMPERATURES
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20 lb Washer-Extractor


30 lb Washer-Extractor


40 lb Washer-Extractor


  60 lb Washer-Extractor


  80 lb Washer-Extractor


  100 lb Washer-Extractor*


VENDED
Washer-Extractors
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100 years. It’s a long time for any company to be at the forefront of an industry. For more than a century, Speed 


Queen has built a legacy on providing equipment that stands up to any commercial laundry challenge. We 


make no compromises in performance. We refuse to be outdone in reliability and efficiency. Our commitment 


to quality is only matched by our commitment to your success. We believe in our products so much that we 


offer an industry-leading 10 year warranty.


Some of our competitors may think that a residential machine wrapped in a rugged exterior passes for 


commercial grade. We believe that strength comes from within. Speed Queen machines are built specifically 


for the commercial environment. We use U.S. steel where others use plastic. Our world-class test lab 


rigorously pushes our products far beyond the conditions they’ll face in the field. We believe in being there 


when our customers need us most. And we go the extra mile at every point of the manufacturing process to 


ensure that our machines reflect that belief.


UNMATCHED RELIABILITY. 
—10 YEAR INDUSTRY LEADING WARRANTY
Speed Queen is committed to the quality of every machine produced — from design to performance. That’s 


why we have a state-of-the-art test lab. We push each washer-extractor to the limit to make sure it’s the best 


it can be. This allows us to create efficient and reliable commercial-quality machines you can trust in the field.


STANDING BESIDE YOU AND YOUR BUSINESS.


Each and every Speed Queen product is manufactured at our Ripon, Wis.  


headquarters. We offer an industry-leading, 10 year transferable warranty on:


 


Our seals and bearings are proof of our reliability. We use two radial lip seals and an excluder face seal for 


an unprecedented seven layers of water protection.


THE BEST IN CLASS JUST GOT BETTER.


• Frame


• Outer Tub


• Cylinder


• Shaft


• Seals and Bearings


• Bearing Housing
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 DEDICATED TO NEW STANDARDS.
Our redesigned line of Speed Queen washer-extractors is better than ever. Here’s why: 


ADVANCED 
INVERTER DRIVE 
This proprietary technology 
provides smooth, reliable 
power — saving you 
33% on electricity versus 
previous models.


SUMP SYSTEM 
DESIGN 
Uses 11% less water while 
maximizing cleaning power.


FASTER 
EXTRACTION 
SPEED 
New technology on 
Quantum™ Gold machines 
have up to 200 G-Force 
extraction to remove more 
water, leading to shorter dry 
times and lower energy bills.


LEAK DETECTION 
Patented Water Guardian 
saves water by detecting 
slow or leaking fill-valves 


and drains.


STRONGER FRAME
Computer-optimized  


frame lasts longer,  
balances loads more 


efficiently and  is  
pallet jackable, making 


it easier to install.


QUIET 
PERFORMANCE 


Stronger frame is designed 
to reduce sound and 


vibration levels. 


THE NEW MACHINES STILL CONTAIN THESE GREAT FEATURES 
THAT HAVE ALWAYS MADE SPEED QUEEN BEST IN CLASS:


• Four Compartment Dispenser


• Automatic Door Lock


• Secure High-Capacity Coin Vault


• Protected Bearings, Shaft and Seal 


• Ergonomic Door Handle


• Front Service Access


Additionally, every machine easily integrates with most aftermarket smart card and credit card payment systems. 
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Take control of your business and run it the way you want to. Whether you’d like to charge different vend prices 
for each cycle or you need more G-Force, the choice is yours. With Quantum controls it’s easy to customize your 
laundry operation to meet your needs. This revolutionary technology unites equipment controls, programming 
and store management into one versatile system. You’ll also have total control over your laundry operation from 
any remote location using the Internet.


Available in Silver and Gold options, you decide the level of flexibility you need.  
Both allow you to increase your revenue, decrease utility expenses and deliver  
better customer service.


SETTING NEW STANDARDS WITH QUANTUM™ CONTROLS.


 Quantum Silver Quantum Gold


Pause and Resume 3	 3


Slow Drain Detection 3	 3


Maximum G-Force 100 200


Number of Cycles 9 27


Maximum Number of Water Levels 3 30


Water Leak Detection 3	 3


Multi-Level Vend 3	 3


PC/PDA Audit 3	 3


PC/PDA Programming 3	 3


Time of Day Pricing Scenarios 1 4


Automatic Dispenser Flush  3


Automatic Shutdown  3


Break-in Alarm  3


Customer Selected Price Modifiers  3


Drop Off Mode  3


Lucky Cycle  3


Network Option  3


OPL Mode  3


Power Saving Mode  3


Remote Vend  3


THE  QUANTUM  DIFFERENCE FOR HARDMOUNT WASHER-EXTRACTORS.
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VENDED QUANTUM™ WASHER-EXTRACTOR SPECIFICATIONS


*Overall depth includes vacuum breaker to door handle.


**High, Very High, and Ultra High Spin Speeds are available on the Quantum Gold models only.


*** Circuit breaker and amp draw data shown are for models without electric heat. Consult factory for other configurations. Manufacturer strongly recommends using a circuit breaker instead of fuses. 
Use 3-pole circuit breakers for 3-phase machines.


**** Agency approvals may vary depending on configuration. Consult factory for details. Steam connection requires 1/2” N.P.P.


For the most accurate information, the installation guide should be used for all design and construction purposes. Due to continuous product improvements, design and specifications subject to change 
without notice. The quality management system of Alliance Laundry Systems’ Ripon facility has been registered to ISO 9001:2000.


speedqueen.com


SC20 SC30 SC40 SC60 SC80 SC100


Control Option Gold, Silver Gold, Silver Gold, Silver Gold, Silver Gold, Silver Gold


Capacity - lb (kg) 20 (9) 30 (13.6) 40 (18) 60 (27) 80 (36) 100 (45)


Overall Width - in (mm) 26 (660) 29 (737) 30 5/8 (778) 34 1/16 (865) 41 1/2 (1054) 41 1/2 (1054) 


*Overall Depth - in (mm) 30 1/4 (767) 34 9/16 (878) 39 3/4 (1009) 42 9/16 (1081) 48 1/2 (1234) 52 1/2 (1336)


Overall Height - in (mm) 42 (1067) 45 (1142) 47 1/4 (1199) 49 7/8 (1267) 56 3/16 (1426) 56 3/16 (1426)


Cylinder Diameter - in (mm) 21 (533) 24 (610) 26 1/4 (667) 30 (762) 36 (916) 36 (916)


Cylinder Depth - in (mm) 13 3/4 (349) 16 (406) 20 1/4 (514) 22 (559) 22 (559) 26 (610)


Cylinder Volume - cu. ft. (liters) 2.76 (78.1) 4.19 (118) 6.34 (180) 9.0 (255) 12.4 (354) 13.5 (434)


Door Opening Size - in (mm) 11 5/8 (295) 14 5/16 (364) 16 1/4 (413) 16 1/4 (413) 18 1/2 (470) 18 1/2 (470)


Door Bottom to Floor - in (mm) 14 3/8 (365) 14 (356) 14 1/2 (368) 14 15/16 (379) 17 15/16 (455) 17 15/16 (455)


Water Inlet Connection - in (mm) 2 @ 3/4 (19) 2 @ 3/4 (19) 2 @ 3/4 (19) 2 @ 3/4 (19) 2 @ 3/4 (19) 2 @ 3/4 (19)


Drain Diameter - in (mm) 1 @ 2 (52) 1 @ 2 (52) 1 @ 3 (76) 1 @ 3 (76) 1 @ 3 (76) 1 @ 3 (76)


Drain Height to Floor - in (mm) 4 1/2 (114) 4 1/2 (114) 4 13/16 (122) 4 11/16 (119) 5 3/4 (145) 5 3/4 (145)


Motor Power Consumption - HP (kW) 1 (.75) 1 (.75) 2 (1.7) 3 (2.2) 5 (3.7) 5 (3.7)


Total # of Speeds 6, 9 6, 9 6, 9 6, 9 6, 9 6, 9


Cylinder Speeds - RPM  
(G-Force)


Gentle 37 (0.4) 34 (0.4) 33 (0.4) 31 (0.4) 28 (0.4) 28 (0.4)


Wash 51 (.8) 48 (.8) 46 (.8) 43 (.8) 39 (.8) 39 (.8)


Distribution 92 (2.5) 86 (2.5) 82 (2.5) 77 (2.5) 70 (2.5) 70 (2.5)


Very Low 301 (27) 282 (27) 269 (27) 252 (27) 230 (27) 230 (27)


Low 518 (80) 485 (80) 464 (80) 434 (80) 396 (80) 396 (80)


Medium 580 (100) 542 (100) 518 (100) 485 (100) 443 (100) 443 (100)


** High 648 (120) 606 (120) 579 (120) 542 (120) 495 (120) 495 (120)


**Very High 710 (150) 664 (150) 635 (150) 594 (150) 542 (150) 542 (150)


**Ultra High 819 (200) 766 ( 200) 733 ( 200) 686 (200) 626 (200) 568 (165


***
Voltage
wires/
Circuit
Breaker
- FLA


B 120/60/1 15-12 N/A N/A N/A N/A N/A


X 200-208/220-240/50/60/3/1/3 15-6 (1 Ph) 
15-4 (3 Ph)


15-7 (1 Ph) 
15-5 (3 Ph)


15-10 (1 Ph) 
15.6 (3 Ph)


15-11 (1 Ph) 
15-8 (3 Ph)


20-16 (1 Ph) 
15-11 (3 Ph)


20-16 (1 Ph) 
15-11 (3 Ph)


Q 200-208/220-240/50/60/3/3 15-5 15-5 15-6 15-8 15-11 15-11


N 440-480/50/60/3/3 15-4 15-4 15-5 15-6 15-8 15-8


P 380-415/50/60/3/3 15-4 15-4 15-5 15-6 15-8 15-8


Shipping Dimensions  
Approx. - in (mm)


Width 28 (711) 31 1/2 (800) 32 1/2 (826) 37 1/2 (953) 44 (1118) 44 (1118)


Depth 33 13/16 (859) 38 5/16 (973) 43 1/2 (1105) 46 15/16 (1191) 54 1/2 (1384) 58 1/2 (1486)


Height 48 7/16 (1229) 51 5/16 (1303) 53 5/8 (1361) 56 5/16 (1430) 58 5/8 (1488) 58 5/8 (1488)


Net Weight - lb (kg) 335 (152) 460 (209) 550 (249) 695 (315) 1210 (549) 1260 (572)


Shipping Weight - lb (kg) 365 (166) 495 (225) 590 (268) 745 (338) 1260 (572) 1310 (594)


Slat Crate Shipping Weight - lb (kg) 450 (204) 590 (268) 690 (313) 860 (390) 1380 (628) 1435 (651)


****Agency Approvals cETLus, CE cETLus, CE cETLus, CE cETLus, CE cETLus, CE cETLus
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VENDED
Speed Queen Horizon® Front Load Washers
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FRONT LOAD WASHER SPECIFICATIONS


* Heights may vary slightly depending on leveling adjustments.
1 EcoWaterSaver Model
2 2011 CEE Tier 3 Model


At Speed Queen, we’re so confident that our heavy-duty commercial washers and dryers are Commercial Built to Last Longer, that we’re offering the following limited warranty to prove it: Through three
years† — Any part of the washer, dryer or stack dryer. Through five years† — The washer transmission assembly, base and cabinet assembly including top, lid and door, against rust from inside out. 


Lifetime* — The stainless steel washtub.


† Parts only. Labor not included. See Speed Queen Warranty Bond for specifics.


For the most accurate information, the installation guide should be used for all design and construction purposes. Due to continuous product improvements, design and specifications subject to
change without notice. The quality management system of Alliance Laundry Systems’ Ripon facility has been registered to ISO 9001:2000.


Printed in the U.S.A.


speedqueen.com


                                                                Quantum Gold                                                    MDC (Micro-Display Control)


Cylinder Volume- cu. ft. (liters)                      2.84 (80)                                                            2.84 (80)


Width - in (mm)                                          26 7/8 (683)                                                      26 7/8 (683)


Depth - in (mm)                                          28 (711)                                                             28 (711)


Height* - in (mm)                                       43 (1092)                                                           43 (1092)


Weight - lb (kg)                                          250 (113)                                                           250 (113)


Shipping Weight - lb (kg)                             270 (123)                                                           270 (123)


Cycle Time - minutes                                   27                                                                      27


Motor                                                        1 HP, 750 W                                                        1 HP, 750 W


Water Consumption - gal. per cycle                12.81                        10.92                                 14.8                         12.81


Water Factor (WF)                                      4.51                           3.82                                   5.2                           4.51


Modified Energy Factor (MEF)                      2.241                         2.462                                 2.16                         2.241


Hot Water - gal. per cycle                            1.591                                                        0.92                                   1.59                         


Water Pressure - psi (bar)                           20 - 120 (1.4-8.3)                                              20 - 120 (1.4-8.3)


Spin Speed - RPM                                       500, 650, 1000                                                  500, 650, 1000


                                                                 Hot                            Normal                               Normal Hot                Normal Warm
Cycle/Temperature                                      Warm                        Perm Press                         Perm Press Warm       Delicates Cold
                                                                 Cold                          Delicate                              


Electrical Specifications                               120/60/1-15 amp                                              120/60/1-15 amp


Agency Approval                                         cULus                                                                 cULus


Activation                                                   Coin/Card-Ready                                                        Coin/Card-Ready


Top                                                           Stainless Steel, Porcelain                                       Porcelain


Colors                                                       Stainless Steel, White, Bisque                                White, Bisque


Door Type                                                  Window                                                              Window


Network Compatible                                   Yes                                                                     No
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100 years. It’s a long time for any company to be at the forefront of an industry. And you’d think that a company


that’s been able to lead for that long must have a finely honed craft — a premier product. Well, you’d be right.


For more than a century, Speed Queen has built a legacy on providing equipment that stands up to any


commercial laundry challenge. We make no compromises in performance. We refuse to be outdone in


reliability and efficiency. Our commitment to quality is only matched by our commitment to your success.


The result? The most profitable machines in the industry — bar none. 


Some of our competitors may think that a residential machine wrapped in a rugged exterior passes for


commercial grade. We believe that strength comes from within. Speed Queen machines are built specifically


for the commercial environment. We use metal where others use plastic. Our world-class Test Lab rigorously


pushes our products far beyond the conditions they’ll face in the field. We believe in being there when our


customers need us most. And we go the extra mile at every point of our manufacturing process to ensure


that our machines reflect that belief.


LAUNDRY. IT’S ALL WE DO.
As the world’s largest commercial laundry company, we help you achieve profitability with more laundry


services than anyone else in the industry.


LAUNDRY DESIGN


From selecting the right location to choosing a layout — and everything in between.


GLOBAL NETWORK OF DISTRIBUTORS


Our global network is stocked with true laundry experts, partnering with you to offer comprehensive


guidance, service and support.


CUSTOMER ONE


We’re committed to delighting our customers at every point of interaction.


GENUINE PARTS


Same design. Same reliability. The perfect maintenance solution.


FINANCING


Experience. Knowledge. Guidance. Speed Queen Financial Services has the tools to define a viable financial strategy,


whether you’re a first time investor or sophisticated entrepreneur. See for yourself how our progressive programs, successful


track record and unbeatable laundry expertise can help you succeed. Visit SpeedQueen.com/finance to learn more.


BUILT FOR PERFORMANCE.RELIABLE
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STAINLESS (certain models)


STEEL CABINET
Perfectly matches washer-


extractors with front controls 


and a sleek cohesive look.


LARGE CAPACITY
A large 2.84 cu. ft. washtub 


with an 18 lb capacity.


DOOR OPENING
15.5” diameter and a 180° door


swing help customers quickly


load and unload the machine.


ENERGY STAR®


EFFICIENCY
Water consumption 


of 14.8 gallons per 


cycle or lower.


300 G-FORCE
FINAL SPIN
Reduces drying times 


by removing more water 


than competing models.


FAST
27 minute cycle times 


make Horizon® faster than 


many competing single-


load washers.


FRONT CONTROL
Extremely user-friendly 


and ADA compliant.


AUTOMATIC 
SUPPLY DISPENSER


Add laundry chemicals at 


the beginning of the cycle 


and they will be dispensed 


automatically during the cycle.


DRAIN OPTIONS
With gravity and pump drain


options, Horizon can be


installed adjacent to existing


top load washers or large


washer-extractors.


HEAVY-DUTY 
DESIGN


A rugged suspension 


system minimizes vibration,


while a steel piano-style 


hinge maintains proper 


door alignment.


FREE-STANDING
DESIGN


Equipped with four heavy-


duty shock absorbers to


accommodate any floor type.


LONG-LASTING
Trunnion and bearing 


housing are constructed 


from solid cast aluminum.


TO A HIGHER STANDARD.DEDICATED
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Picture a world in which you actually run your business, rather than your business running you. Imagine the


freedom of controlling your laundry facility from home, on the road or wherever you want to be. Such a world


does exist. And it’s powered by Quantum™ Gold.


This revolutionary technology unites equipment controls, programming and store management into one versatile


system, giving you total control over your business from any remote location. With Quantum Gold, you can adjust


your cost structure, reduce your utility costs and maximize your revenue — from any computer, anywhere in the world.   


INCREASE REVENUE
Up-to-the-minute data on your store’s activity gives you complete control, thus maximizing revenue potential.


Cycle Modifiers allow you to offer premium cycle prices. And Time of Day Pricing can optimize profits during


peak hours or increase traffic on slow days with variable pricing options. Plus, you can use Multi-Level Vend to


offer different prices for each wash temperature.


DECREASE COSTS
Quantum Gold doesn’t just help make you money — it helps save you money. Auto Shutdown Assistant


helps prevent closing delays that require overtime wages, while Low Power Mode reduces your electricity


usage while your store is closed. 


DELIVER THE ULTIMATE CUSTOMER SERVICE
Quantum Gold doesn’t stop at making your life easier. An intuitive design and user-friendly controls allow


customers to seamlessly select the ideal wash settings for their needs with Cycle Modifiers. The Lucky Cycle


adds fun and an incentive to return. And Auto Shutdown Assistant prevents potential customer conflicts at


the end of the day.


MOVE FORWARD WITH CONFIDENCE
Quantum Gold Networking gives you the freedom to program and manage your stores from any computer,


while keeping you updated on any potential service issues with Email Notification. The Drop Off Mode


lets you set aside machines for attendant washing duties without manually disabling the vend function. These


features, like all of Quantum Gold’s revolutionary offerings, give you the freedom to run your facility on your


terms — anytime and from anywhere.


   CONTROLS.QUANTUM™GOLD
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30 lb Tumble Dryer


45 lb Tumble Dryer


VENDED
Speed Queen Stack Tumble Dryers
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VENDED STACK TUMBLE DRYER SPECIFICATIONS


*Not available in EU


Tumble dryer models are made to suit a variety of electrical service characteristics. See your Speed Queen distributor for specifications. For further details on installation, refer to Installation, 
Operation and Maintenance instructions supplied with the tumble dryer. Amperage ratings available in Installation Manual.


For the most accurate information, the installation guide should be used for all design and construction purposes. Due to continuous product improvements, design and specifications subject to change
without notice. The quality management system of Alliance Laundry Systems’ Ripon facility has been registered to ISO 9001:2000.


speedqueen.com


                                                        STT30                                                                       STT45


Control Option                                     Gold, MDC                                                                  Gold, MDC


Dry Capacity - lb (kg)                          2 @ 30 (13.6)                                                            2 @ 45 (20.4)
Filling Ratio - lb (kg)                            20:1 = 33 (15.1)                                                       20:1 = 46 (21.1)


Width - in (mm)                                  31 1/2" (800)                                                             34 1/2" (876)


Depth - in (mm)                                  42 7/8" (1086)                                                           48 5/8" (1235)


Height - in (mm)                                  76 1/4" (1937)                                                           81 1/16" (2059)


Cylinder Diameter - in (mm)                 30" (762)                                                                   33" (838)


Cylinder Depth - in (mm)                     26" (660)                                                                   30" (762)


Cylinder Volume - cu. ft. (liters)            10.6 (301)                                                                 14.8 (421)


Door Opening Size - in (mm)                22 5/8" (576)                                                             26 7/8" (683)


Airflow - cfm (liter/sec)                      60 Hz: 400 (189)  50 Hz: 340 (160)                           60 Hz: 600 (283)  50 Hz: 500 (236)


Air Outlet Diameter - in (mm)              1 x 8" (203)                                                                1 x 10" (254)


Energy Data                                        Gas Models: 146,000 Btu/hr (42.8 kW) total                 Gas Models: 190,000 Btu/hr (55.6 kW) total - 60Hz
                                                         Steam Models: At 100 psi (6.9 bar): 3.2 BHP,                 174,000 Btu/hr (51.0 kW) total - 50 Hz
                                                         111,000 Btu/hr (32.5 kW)
                                                         Electric Models: 21 kW


Electrical Specifications                       Gas and Steam Models:                                                Gas Models Only:
                                                         120/208–240/60/1; 2W/3W+G                                200/60/1; 2W+G
                                                         100/200-220/60/1; 2W+G                                       208-240/60/1; 3W+G
                                                         100/200/50/1; 2W+G                                              200-208/240/60/3; 3W+G
                                                         230–240/50/1; 2W+G                                              200/50/1; 2W+G
                                                         200-208/240/60/3; 3W+G                                       230-240/50/1; 2W+G
                                                         380/60/3; 3W+G
                                                         200/50/3; 3W+G
                                                         230–240/50/3; 3W+G
                                                         380/400–415/50/3; 3W+G
                                                         460-480/60/3; 3W+G


                                                         Electric Models:
                                                         200–208/60/3; 3W+G
                                                         200/50/3; 3W+G
                                                         230-240/50/3; 3W+G*
                                                         240/60/3; 3W+G
                                                         380/60/3; 3W+G
                                                         380/50/3; 3W+G
                                                         400–415/50/3; 3W+G
                                                         460–480/60/3; 3W+G


Motor Size - HP (W)                  Fan      1/4 (187)                                                                   1/2 (375)
                                         Cylinder      1/4 (187)                                                                   1/2 (375)


Plumbing Connections                         Gas Models: 1/2" - NPT One manifold gas connection.    Gas Models: 1/2" - NPT One manifold gas connection.
                                                         Steam Models: 3/4" - NPT


Shipping Dimensions             Width      32 1/2" (825)                                                             35 1/2" (902)
Approx. - in (mm)                  Depth      47" (1194)                                                                 54" (1372)
                                           Height      81" (2057)                                                                 85" (2159)


Net Weight - lb (kg)                             544 (247)                                                                  673 (305)


Shipping Weight - lb (kg)                     582 (264)                                                                  718 (326)


Agency Approvals                                Gas Models: CSA Star,  CSA Flame,                                Gas Models: CSA Star, CSA Flame, 
                                                         cCSAus, CE, Australia Gas                                             cCSAus, CE, Australia Gas
                                                         Electrical & Steam Models: cCSAus, CE
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Chefornak Dryer Recommendation

Selected option: 30-lb dryer







LARGE DOOR OPENINGS
Load and unload laundry with ease.


DUAL CONTROLS
Designed for individual operation and
greater reliability.


DUAL COIN VAULTS
Enjoy a greater capacity for revenue.


INDUSTRY’S LARGEST 
LINT DRAWER
Minimize your maintenance and 
reduce labor time.


PATENTED 
CYLINDER HOLES
Designed to harmlessly pass drywall
screws that standard cylinder holes cannot.


AXIAL AIRFLOW
Ensures fabrics receive the most
concentrated drying possible —
saving you money.


TWO 30 LB OR 45 LB
CAPACITY CYLINDERS
Provides more capacity per sq ft of 
floor space than any other coin tumbler
on the market.


DOOR HINGES
Extra wide hinges evenly distribute 


force on the door, so that it can stand 
up to heavy usage.


SINGLE 10" VENT
Both pockets join in a singular vent that


will save money on installation costs.


ELECTRONIC IGNITION
Energy-efficient operation, with faster


response-controlled gas usage.


SEPARATE FAN MOTORS
Each delivers 600 cfm for 


energy efficient drying.


SINGLE GAS AND
ELECTRICAL


CONNECTIONS
Save money on installation costs.


INDIVIDUAL DRIVE
MOTORS


Providing precise control of 
cylinder rotation.


INSTALLATION DEPTH OF 
45 LB TUMBLE DRYERS


Comparable to many 30 lb 
stack tumblers.


TO A HIGHER STANDARD.DEDICATED
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100 years. It’s a long time for any company to be at the forefront of an industry. And you’d think that a company


that’s been able to lead for that long must have a finely honed craft — a premier product. Well, you’d be right.


For more than a c entury, Speed Queen ha s built a legacy on pr oviding equipment that stands up t o any


commercial laundry challenge. W e make no c ompromises in perf ormance. We refuse to be outdone in


reliability and efficiency. Our commitment to quality is only mat ched by our commitment to your success.


The result? The most profitable machines in the industry — bar none.


Some of our c ompetitors may think that a r esidential machine wr apped in a rugged ext erior passes for


commercial grade. We believe that strength comes from within. Speed Queen machines are built specifically


for the commercial environment. We use metal where others use plastic. Our world-class Test Lab rigorously


pushes our products far beyond the conditions they’ll face in the field. We believe in being there when our


customers need us most. And w e go the extr a mile at e very point of our manuf acturing process to ensure


that our machines reflect that belief.


LAUNDRY. IT’S ALL WE DO.
As the world’s largest commercial laundry company, we help you achieve profitability with more laundry


services than anyone else in the industry.


LAUNDRY DESIGN


From selecting the right location to choosing a layout, and everything in between.


GLOBAL NETWORK OF DISTRIBUTORS


Our global netw ork is st ocked with true laundry experts, partnering with y ou to offer comprehensive


guidance, service and support.


CUSTOMER ONE


We’re committed to delighting our customers at every point of interaction.


GENUINE PARTS


Same design. Same reliability. The perfect maintenance solution.


FINANCING


Experience. Knowledge. Guidance. Speed Queen Financial Services has the tools to define a viable financial strategy,


whether you’re a first time investor or sophisticated entrepreneur. See for yourself how our progressive programs, successful


track record and unbeatable laundry expertise can help you succeed. Visit SpeedQueen.com/finance to learn more.


BUILT FOR PERFORMANCE.RELIABLE
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Picture a world in which y ou actually run y our business, rather than your business running you. Imagine the


freedom of controlling your laundry facility from home, on the road or wherever you want to be. Such a world does


exist. And it’s powered by Quantum™ Gold.


This revolutionary technology unites equipment controls, programming and store management into one versatile


system, giving you total control over your business from any remote location. With Quantum Gold, you can adjust


your cost structure, reduce your utility costs and maximize your revenue — from any computer, anywhere in the world.   


INCREASE REVENUE
With at least 25 percent of the average vended laundry’s profit coming from tumble dryers, it’s important to maximize


this revenue stream. Quantum Gold’s Advanced Monitoring Capabilities mean that you can track performance


up to the minute, and get daily profit reports on your mobile device or computer. Time of Day Pricing can optimize


profits during peak hours or increase traffic on slow days with variable pricing options.


DECREASE COSTS
Quantum Gold doesn’t just help make you money — it helps save you money. Reduce your utility costs with


the ability to adjust your dry cycle times right do wn to the second for maximum efficiency and pr ofitability.


Quantum Gold Networking and Remote Programming significantly reduce labor hours spent manually


programming machines. You can also monitor pocket usage and motiv ate your customers to use the lo wer


cylinder, with more dry time or lower vend prices to encourage even wear on both pockets. 


DELIVER THE ULTIMATE CUSTOMER SERVICE
Quantum Gold doesn’t stop at making y our life easier. An intuitive design and User-Friendly Controls allow


customers to seamlessly select the ideal wash setting, while the Lucky Cycle adds fun and an incentive to return.


MOVE FORWARD WITH CONFIDENCE
Quantum Gold Networking gives you the freedom to program and manage your stores from any computer, while


keeping you updated on any potential service issues with Email Notification. These features, like all of


Quantum Gold’s revolutionary offerings, give you the freedom to run your facility on your terms — anytime


and from anywhere.


   CONTROLS.QUANTUM™GOLD
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sediments underlie the basaltic layer. Since emplacement, the basaltic flows have probably 
controlled the river channel from migrating south of its present course . 


The area has moderately thick to thin permafrost, with a maximum depth of about 600 feet. 
Permafrost is generally thin to absent closer to large water bodies, and beneath Chefornak 
thins rapidly close to the Kinia River. The unconsolidated deltaic silts and sands are frozen 
to 55 to 114 feet deep within 100 feet of the river, 135 feet deep 200 feet away from the 
river at WW -1, and 200 feet deep 1, 000 feet from the river in the LKSD # 1 well. Below the 
frozen sediments, water-bearing silty sands and sand containing wood, mica and shell 
fragments were generally present. In wells within 100 feet of the river, the top of the sand 
layer was closely associated with the bottom of the permafrost. 


Hydrogeology 


As described in the HDR reports, the Chefornak area has shallow and regional ground water 
recharge and discharge zones. Local recharge probably occurs at the higher elevations of 
Tern Mountain and discharges as springs at the base of the mountain. This water has good 
quality, and in winter is sometimes collected by village residents for drinking water. The 
unconsolidated silts and sands underlying Chefornak are probably recharged by large lakes to 
the northeast with no underlying permafrost (HDR, 1992). All wells in the community are 
completed in the fine sand aquifer under the permafrost. 


Existing Well Hydraulics, Water Use, and Water Quality 


Current water use in the village is from two wells, the BIA and City Wells. The BIA well 
receives low demand, supplying non-potable requirements estimated at 400-460 gallons per 
day (gpd). When pumped at 11.2 gpm, maximum drawdowns of 32 to 34 feet were 
observed, putting producing levels 28 to 34 feet below river levels. The well is located 25 
feet from the river bank. 


The City well is located 69 feet from the river and currently pumped at a rate of about nine 
gpm with 11 to 11.6 feet of drawdown. Depending on tidal stage, the producing water level 
was four to eight feet below river level (Figure 1). The well currently supplies a series of 
12 watering points throughout the village, used chiefly to satisfy a non-potable demand of 
about 500 gpd (Tom Mael, oral comm). During the 1992-1993 and 1993-1994 school years, 
water use was about 5,000 gallons per week (gpwk), averaging 1,200 gpd. From August 
1994 to December 1994, water use was about 10,000 gpwk, which equates to an average of 
1,950 gpd. The total January ·1995 water use was 77,780 gallons or 2,509 gpd (Wolski, 
1995). 


Water quality analyses for the City well show that between 1975 and 1985, levels of 
dissolved chlorides (102-168 mg/1), and TDS (407-481 mg/1) remained relatively stable 
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(Appendix B). Two samples taken on 19 July 94 showed chloride levels of 166 and 168 
mg/1, and TDS levels of 541 and 555 mg/1. A sample taken 20 September 1994 showed a 
chloride level of 204 mg/1 and TDS of 606 mg/1 (Appendix B). The July and September 
1994 TDS levels are higher than in previous samples. The September sample shows the 
highest TDS and chloride level ever analyzed, and is probably the result of the pumping 
increase from 500 gpd to approximately 1,950 gpd at the start of the school year. 


Fewer analyses have been reported for the BIA well. From 1966 to 1979, chloride levels in 
three samples rose from 112 to 400 mg/1, and from 1966 to 1978, TDS concentrations 
increased from 541 to 1,060 mg/1 (HDR, 1992, Attachment 8). An August 1994 sample had 
a chloride level of 482 mg/1, and a TDS level of 1,126 mg/1 (Appendix B). Unlike the City 
well, in which water quality remained relatively stable, the BIA well has exhibited a gradual 
increase in solute content since 1966. Due to its closer proximity to the river and greater 
drawdown, it is much more susceptible to, and has probably experienced river water 
infiltration or upconing from below. In both the City and BIA wells, these trends are also 
borne out by conductivity values. 


Kinia River water chloride and conductivity levels on average are much higher than those in 
the City and BIA wells. Kinia River 1994 samples have chloride levels ranging from 428 to 
3,290 mg/1, and TDS levels from 812 to 5,594 mg/1 (Appendix B). 


Iron levels were much lower in the City and BIA wells than the Kinia River. Iron sample 
results for the City well taken from 1975-1994 were stable, ranging from 0.22-0.8 mg/1. 
Lab samples for the BIA well from 1966 to 1979 ranged from 0.5-0. 78 mg/1, and a field 
Hach test on 1 August 1994 measured 2.3 mg/1. Kinia River iron concentrations ranged 
from 3.1 to 12.5 mg/1 (HDR, 1993). 


WELL DRILLING PROGRAM 


Drilling Method 


Wells were drilled using a Bucyrus-Armstrong cable tool rig belonging to the Lower 
Kuskokwim School District. Manufactured in the late 1930's or early 1940's, it had been 
modified with an extendable 40 foot derrick. Ten inch casing was driven to about 10 feet 
below the surface, then six inch casing was driven inside to depth. The ten inch casing had 
to be driven to the top of the basalt layer to anchor it during drilling operations. 


Aquifer Parameter Estimates 


Prior to the field effort, data for existing wells were reviewed and interpreted. An average 
specific capacity per foot of screen of 0.038 gpm/ft was calculated from existing well 
information (HDR, 1992) based on assumed pumping times of 24 hours and aquifer 
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