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$500,000
Approved

Agency:  Commerce, Community and Economic Development
Grants to Named Recipients (AS 37.05.316)

Federal Tax ID: 92-0143492Grant Recipient:  Mt. Sanford Tribal Consortium

Project Title: Project Type: New Construction and Land Acquisition

Mount Sanford Tribal Consortium - Chistochina Clinic
and Multi-Use Facility

State Funding Requested: $500,000 House District: 6 / C
One-Time Need

Brief Project Description:
Construct a medium sized health clinic that will also provide space for health programs and health
administration.

Funding Plan: 
Total Cost of Project:  $4,563,502

Funding Secured Other Pending Requests Anticipated Future Need

Amount FY Amount FY Amount FY

Federal Funds $79,150 2009 $750,000 2010 $882,470 2010

Denali Commission $419,720 2009 $1,932,162 2010

Total $498,870 $2,682,162 $882,470

Explanation of Other Funds:

MSTC has prepared and submitted a loan guarantee request to the USDA in addition to the grant request. Should MSTC be unable to

procure all of the requested funding from various agencies, we will execute a loan to cover funding shortfalls.

Detailed Project Description and Justification:
Mt Sanford Tribal Consortium (MSTC) is a sub-regional Tribal health organization, based in Chistochina AK that serves the
Athabascan Indian villages of Cheesh’na and Mentasta Lake.  The organization manages the IHS Compact for the two
villages and provides a broad array of health services for the villages, as well as, clinic health services to the general public. 

MSTC is submitting this funding request to construct a clinic and multi-use health facility in Chistochina, Alaska.  The facility
will house Tribal health programs and a medium sized health clinic that will provide expanded health and dental services for
residents of MSTC’s service area.  This space will house a 3,012 sq. ft. clinic and an additional 2,982 sq. ft. of the facility will
provide space for health programs, a conference room, and office space for health administration.  MSTC is requesting
$500,000 of State funds to contribute to the total cost of the health facility project of $4,563,500.  This request will match
additional funding sources from other grants and loans. The facility design is 65% complete and has been funded by a
Denali Commission grant of $419,720.   The design is expected to reach 95% completion by March, 2010, under the
continuing Denali Commission grant, and pending funding procurement, will begin construction this spring. MSTC has
partnered with Alaska Native Tribal Health Consortium for administration of the design process.  This has included
coordinating the planning and design of the facility to ensure the best interests of its Tribal members.  

MSTC currently expends large sums of Contract Health Care funds for it IHS beneficiaries on many services that could be
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provided locally in the service area.  The primary obstacle in providing these services is the lack of an adequate health
facility.  Existing clinics in the service area are undersized, ill equipped and in disrepair. The proposed project will construct
a multiuse facility in Chistochina that will provide adequate space to house health programs and administration and a well
equipped, medium sized health clinic to provide expanded mid level services, dental, behavioral health services and
itinerant advanced care services for residents in the Upper Copper River area.  The new clinic will dramatically improve
services to medically underserved populations while capturing a substantially larger market share of those residents
currently purchasing services from outside of the service area to increase revenues.  

MSTC’s health clinic in Chistochina is housed in a small log cabin that shares space with the Cheesh’na Tribe’s
administration.  It contains only one exam room and a small waiting room.  The problems at the existing facility are
numerous; it lacks privacy, has no laundry facilities, nor medical staff offices.  The medical facility space is also shared with
other non-medical governmental services making private medical consultation problematic.  Renovation and expansion of
the existing space was considered but is not practical because of the many deficiencies.  A more economical alternative is
to replace the facility.  

In spite of its ability to provide innovative and effective services, MSTC’s administration offices are currently housed in
inadequate facilities that are inefficient and do not provide adequate space, comfort, privacy, storage, etc. necessary for the
proper delivery of services. There are no other facilities available in the community to house programs and services, and the
existing facilities are expensive to operate due to energy inefficiency and disrepair.  This project addresses these
deficiencies by constructing a multiuse facility that will provide adequate space for health program administration and clinical
operations that will improve health services for the area’s residents.  

The new facility will be located near other Tribal/community facilities, allowing interconnection to a new water/sewer system
being built by a Village Safe Water grant to Cheesh’na Tribal Council.  In addition, interconnection will be possible to a
biomass heating system (wood fired boiler) that the Tribe is constructing in partnership with the Alaska Energy Authority. 
These utilities will provide heat, water, and septic services for the facilities, resulting in substantial cost savings in
constructing and operating the facility.  

The Copper River region, in which MSTC operates, is approximately the size of Ohio and has a total population of
approximately 3,500 residents living in small villages and communities, spread over 24,000 square miles.  Classified as an
“unorganized borough”, it has no local or municipal government and very few state services.  The proposed facility will serve
community members of Chistochina and neighboring communities, as well as tourists and other visitors needing medical
attention. 

As a founding member and administrator of the Copper River Regional Health Network (CRRHN), MSTC has participated
with other health care providers in a series of Regional Health Care Planning meetings that have been sponsored by the
Denali Commission.  These meetings are based in an agreement among providers regarding what facilities were needed,
services to be provided by the various agencies and how the agencies would cooperate to ensure that adequate services
were provided throughout the region. CRRHN members have unanimously supported and agreed that this project is
necessary, urgent, and will provide vital services to residents of our region.  

Pending funding procurement, the facility construction is scheduled to begin in July 2010, with a completion date of April,
2012.
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Project Timeline:
The following timeline describes project activities that will require funding expenditures:
1st Quarter:  
• Environmental Review
• Materials procurement
• Facility foundation and utilities installation
2nd – 5th Quarters:  
• Facility construction
6th Quarter:
• Contractor cleanup and demobilization
7th Quarter:
• Facilities inspection and acceptance
• Project closeout activities

Entity Responsible for the Ongoing Operation and Maintenance of this Project:
Mt. Sanford Tribal Consortium

Grant Recipient Contact Information:
Name: Evelyn Beeter
Address: P.O. Box 357

Gakona, AK 99586
Phone Number: (907)822-5399
Email: ebeeter@mstc.org

Has this project been through a public review process at the local level and is it a community priority? X Yes No
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MEMO 
 
DATE:  February 8, 2010 
 
RE: Legislative Finance Capital Project Funding Request 
 
 
Mt Sanford Tribal Consortium (MSTC) respectfully submits this Capital Project Funding 
Request for a Chistochina Clinic and Multi-use Facility. 
 
The following documents have been attached with this request: 

• Resolutions and Letters of Support, including: 
o Denali Commission commitment letter  
o Denali Commission Design Award 
o Other regional health providers support letters 
o Resolutions of support 

• 35%  Design Narrative and GeoTech Report 
• 65% Design Narrative 
• Budget Spreadsheets 
• Audit Documents 

 
Please let me know if you have additional questions regarding this request. 
Thank you for your consideration. 
 
Respectfully, 

 
Evelyn Beeter, President 
Mt. Sanford Tribal Consortium 

P.O. Box 357 ▪ Gakona, Alaska 99586 ▪ Phone (907) 822-5399 ▪ Fax (907) 822-5810
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35% Design Documents: Civil Design Narrative 

NARRATIVE PURPOSE 
The intent of the design narrative is to complement the 35% Design Documents drawings with detailed 
information that provides the basis of the design approach. A written description of the information provides more 
insight and understanding of the decisions made during this design phase. The design narrative will also identify 
challenges or missing information that is needed to advance the succeeding design phases.   

CIVIL DESIGN 

1.0 CONNECTING TO PUBLIC UTILTIES 
Public utilities in Chistochina are limited due to the remote location and amount of limited service providers 
established in this region. The primary public utilities consist of power and telephone that may be connected to 
residential dwellings or commercial facilities.  

Chistochina does not have an established public water system; however, the community center serves as a potable 
water filling location for the surrounding residents who haul water to their dwelling.  

1.1 Water and Wastewater Utilities 

The proposed method to serve the health clinic facility with water and wastewater service is the community 
system that is planned for construction in the near future. CRW Engineering Group was provided with design 
plans, which were identified as the Cheesh’Na Washeteria and which include the proposed water and wastewater 
system intended to serve several buildings near the Health Clinic site. These design plans provide a basis for 
specifying the water and sanitary sewer piping and components. 

The location of the community water and wastewater system is solely in the design phase at this point and may 
change during construction. Any change from the design location to the actual installation location is assumed to 
be minimal and have little effect on the final connection of the health clinic and administrate building utilities. 

It is assumed that others will provide the necessary support documentation for the Alaska Department of 
Environmental Conservation to confirm that the proposed water and sewer system is adequately sized to meet the 
needs of the clinic.  

The development of onsite water well or wastewater systems is not included in the project scope.  

1.2 Water Connection 

The water service connection point to the water main is proposed just west of the Tribal Office. The connection 
location should be in between the Tribal Office driveway and the adjacent driveway with the trailer structure. This 
location will place the connection point outside the Access Roadway or either driveway. It is assumed that the 
planned water and sewer project will install the water service connect to the main, including the service shutoff 
valve. 
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The water service pipe will extend south from the connection point and parallel with the driveway to a point 
where it will turn and intersect the northeast corner of the health clinic building. The connection to the clinic 
facility will be in the mechanical room. The design approach assumes the mechanical room may be the distribution 
location for the interior water piping system. Further coordination with the mechanical engineer will verify this 
design approach. 

The water service piping design will match the proposed design relative to pipe size (1 1/2" diameter), burial depth 
(9 feet of cover), insulation width (12-inch shell) and freeze protection (electric heat trace to the main).  

The water service extension will not include a fire hydrant. The Cheesh'Na Washeteria plans identify a flushing 
hydrant that is located near the Tribal Offices. This hydrant may supplement water needs of the fire department.  

1.3 Wastewater Service 

Wastewater service for the health clinic facility will connect to the sewer main near the Tribal Office—similar to 
the water service location. The connection locations for both the water sewer will observe the necessary 
separation distance (10-feet) required by Alaska Department of Environmental Conservation. It is assumed that the 
planned water and sewer project will install the sewer service connect to the main including the lateral, the 45-
degree bend and the termination of the glycol system.  

The wastewater piping will extend south from the connection point and parallel the driveway to a point where it 
will turn and intersect the east face of the building. The turning point identified on the 35% Design Development 
plans show the placement of the lift station. The wastewater piping between the lift station and connection point 
on the community main is specified as a pressure pipe. 

The sewer service piping design will match the proposed design relative to pipe size (1-1/2" diameter pressure pipe 
and 4-inch diameter gravity pipe), burial depth (9 feet of cover),  insulation width (12-inch shell) and freeze 
protection (electric heat trace to the main). The lift station will be an E/One dual pump unit similar to that 
proposed for the Community Hall Building (pending design review). 

1.4 Missing Information and Clarification Request: 
 
Item 1:  

Sizing of the wastewater lift station manhole and associated internal pumps is directly related to the expected 
water usage from the clinic users. It is understood that current clinic users consist of full- and part-time employees 
and seasonal or rotating medical personnel. There will also be occasional social or community gatherings held at 
this facility. The quantity and type of expected users for this facility is requested from the owner/users in order to 
complete final development of the wastewater system components. This request includes the duration (in days or 
weeks per year) part-time and seasonal or rotating personnel use the facility.   

Item 2:  

The design of the interior plumbing components has not been generated as of this submittal. This missing 
information affects the exact location of the water and wastewater piping intersecting the health clinic facility.  
Coordination with the mechanical engineer (HZA Engineering) will further define the exact location based on 
interior plumbing requirements and any structural considerations.  
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2.0 SITE PREPERATION 
The existing site conditions consist primarily of undisturbed land that is heavily wooded with spruce trees. A 
portion of the site consists of a semi-open space, known to locals as the ‘Potato Patch’ and does not appear to be 
utilized at this time. A well house and an espresso shop are located in the northwest corner of the site and are 
proposed for decommissioning with the installation of the Cheesh’Na Washeteria water and sewer improvements. 
The existing well house should not impact the development of the health clinic facility.  

There is also a small trail dividing the lot in an east-west direction. The trail was recently expanded to provide 
access for subsurface soil borings. In August 2009, the geotechnical engineer, in cooperation with a local 
contractor, excavated several test holes with a backhoe for the purpose of determining onsite subsurface soil 
conditions. All test holes were filled in with excavated material after the soil was observed and logged.  

The geotechnical report prepared for this project identified the local subsurface soils to be very consistent with a 
silty sandy layer for the top 2.5 to 3.5 feet and a sandy gravel layer below. In general, the sandy gravel layer 
consists of non–frost to potentially susceptible material below the silty sand material that is highly frost susceptible.  

2.1 Foundation Preparation 

Preparation for the building footprint should include removing all vegetation and organic material to the sandy 
gravel stratum, located approximately 3.5 feet below the existing grade surface. The clinic facility is programmed to 
include a floor slab to accommodate the hydronic heating system. If this foundation type is selected, NFS material 
containing less than 10% fines must be placed directly below and adjacent to the concrete slab and compacted to 
95% dry density. Fill material needed to achieve final grade of the concrete floor slab may be mined onsite or 
imported fill material. The Geotechnical report speaks to the specific recommendations for the foundation types. 
The civil design will incorporate the geotechnical recommendations into the construction drawings.     

2.2 Parking Lot and Driveway Preparation 

Preparation for the footprint of the parking area and driveway should remove the surface vegetation and strip all 
organic material. Excavation below the organic elevation should also remove all the highly frost-susceptible 
material and replace this with sandy gravel that contains less than 10 percent fines. This depth is assumed to be 2.5 
feet to 3.5 feet. Onsite material or imported material consisting of sandy gravel is recommended to replace the 
removed material to achieve the roadway subbase elevation. The backfill material should be compacted to 95% dry 
density. This approach assumes asphalt paving for roadway surfaces is likely to be part of this project or 
programmed for the future. Proper design practice requires all highly frost-susceptible material to be removed or 
insulated, from classified subbase material used for roadway construction. Adverse settling of the roadway 
structure would most likely occur within a short time span, causing cracking or other surface failures of the asphalt 
paving if these poor and yielding materials were not removed or insulated. 

2.3 Miscellaneous Areas 

Site preparation for areas not listed above will be cleared of vegetation and stripped of organic soil. This will 
provide a working area free of organics and will limit tracking of topsoil throughout the site. Areas where utilities 
will be installed typically replace the mineral and organic soil displaced during excavation. Finished grade over the 
new utilities should be replaced with the onsite topsoil, unless the utilities cross under a parking lot, driveway, or 
other structural feature. The mineral and organic soil remaining from excavation may be spread onsite or hauled 
off and disposed of at a location willing to accept this material. 
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Clearing of vegetation should be minimized around the site, with special emphasis on preserving the north side of 
the health clinic site. The remaining vegetation on the north side of the health clinic will provide a significant buffer 
from the existing buildings and Access Road.      

2.4 Cut and Fill Quantities 

Earthwork required for the construction of the foundation and roadways includes moderate quantities of cut and 
fill. The majority of the site excavation is related to the removal of the highly frost-susceptible, sandy silt material, 
which is 2.5 to 3.5 feet deep, in preparation for the building structure driveway and parking areas. Proper fill 
material must then replace the removed soil for a competent subbase for further construction. Other material 
generated from earthwork activities includes the removal of non-structural soils, such as organics and topsoil.  

The estimated earthwork quantities for this site are 3,500 cubic yards of excavation and 5,000 cubic yards of fill. 
These amounts include removal and replacement of topsoil. In an effort to lower the construction cost, the 
construction documents will allow onsite material to be mined and utilized as classified material to construct the 
building pad, parking lot, and driveway. However, this material must meet the non-frost susceptible requirement 
and gradations.  

The finished floor elevation of the Health Clinic facility is driven by the existing ground elevation. The design intent 
elevates the building from the adjacent ground elevation and promotes proper drainage.  

3.0 MATERIAL SOURCES 
There is a local material source that may provide the necessary classified material needed for this construction 
project. Contact was made with Barb Charley of Northwind Enterprises, who owns two gravel pits in Chistochina. 
The available material source includes:  

• Pit Run – Utilized for base and subbase material under the building foundation, parking areas, and 
driveway.  

• Select Material (D1) – Material used for roadway driveway leveling course. May also be used as a top 
surface finish if asphalt pavement is not included in this project. 

• 3/8-inch Minus – A material containing slightly larger diameter rock than D1. This may be used for 
subbase construction in the building foundation, driveways, and parking areas.  

Discussions with Barb Charley indicated an adequate supply of pit run and D1 that will be the primary material 
utilized for the roadway and building foundation.  

4.0 SITE DRAINAGE 
Development of the new Health Clinic facility will generate additional runoff beyond historic patterns. The increase 
of runoff generated from the site has not be quantified; however, it is expected to be minimal to moderate 
considering the limited amount of disturbed area and the amount of impervious surfaces.   

4.1 Existing Site Drainage and Relief 

The general relief of the site consists of mild slopes, with a high area in the center of the project site. There is very 
little elevation change over the distance of the project site, creating a relatively flat area. A distinct or obvious 
drainage path is not noticeable.    
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4.2 Proposed Site Drainage  

Construction of the Health Clinic facility will slightly alter the relief of the existing topography by adding fill 
material to raise the elevation of the building and parking area above the existing grade. Runoff will flow away from 
the building and parking areas to the outside limits of these improvements. Storm water generated from this 
development should not adversely impact adjacent properties or structures due to the considerable separation 
distance that is vegetated with forest or brush growth. Storm water will most likely infiltrate or evaporate before 
reaching the (lease) property boundary. Slopes created from the health clinic construction range from 2 percent to 
a maximum slope of 3:1.  

Future submittals will specify the location(s) of onsite snow storage areas. These areas are best situated at the low 
point or the downhill region of the site. The selected location will have sufficient separation distance from the 
building and pedestrian walkways.  

5.0 LANDSCAPING 
A landscaping plan for the Health Clinic site has not been developed at the 35% Design Development milestone. 
Requirements for a landscaping plan are not specified within the Scope of Work design services. Although 
landscaping plans are not expected for the Health Clinic site, the civil and/or architectural plans will identify typical 
surfacing for areas outside the footprint of the building and parking areas.  

The civil approach to specific grading and surfacing for landscape areas will include the following areas: 

• Areas adjacent the Health Clinic building 

• Cut and fill slopes for the parking areas and driveway access 

• Areas where utilities are installed. 

Soil used for top surfacing of landscaped and seeded areas will consist largely of reusing on-site material moved 
during initial dirt work activities. Civil plans will direct the contractor to stockpile onsite topsoil removed during 
preliminary construction activities, then subsequently placed around the building and other locations as a top 
surfacing material. Spreading hydro seed or a seed/mulch blend is expected throughout the top-soiled areas in 
addition to planting bushes, trees, or similar vegetation. The architectural plans or narrative will address the 
landscaping and planting requirements in more detail. 

All other areas not surfaced with topsoil are planned to receive native mineral soil and not be seeded.   

6.0 VEHICULAR ACCESS AND PARKING  
A single driveway approach will provide access to the health clinic facility from the existing paved Access Road. 
The Access Road appears to be well maintained and has been paved with asphalt surfacing to a point just east of 
the proposed health clinic driveway access.  

This report references a driveway as the means to gain access to the health clinic site, rather than prescribing to 
the typical driveway design requirements. The driveway access for this project will be designed to accommodate 
two-way traffic, similar to the Access Road. 
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The design approach for the driveway and parking lot does not reference a specific standard, since there does not 
appear to be a governing entity for development in Chistochina. Industry standards and typical roadway 
requirements observed in Alaska are the basis of design for the driveway, parking lot, and other roadway elements. 
The current roadway and parking lot design use applicable standards from Alaska Department of Transportation & 
Public Facilities and Municipality of Anchorage.  

6.1 Parking Lot    

The siting of the parking lot is located at the south side of the health clinic facility for two reasons. First, the 
parking lot clears the necessary trees to allow adequate sunlight to the health clinic facility. The second reason is 
to acquire the adequate separation distance between the emergency access parking and maneuver lane.  Sufficient 
separation distance and clear sight distance are provided with the current site layout. 

Grading of the parking lot will include slopes consistent with accessible design standards. The parking lot 
longitudinal slope will not exceed 5 percent while the cross slope will not exceed 2 percent. The sidewalk 
connecting the parking lot to the main (south) entry will maintain these accessible slopes. 

6.2 Emergency Access 

The emergency vehicle drop-off zone includes a dedicated parking stall restricted to use by ambulance and other 
emergency vehicles needing to unload patients. There is a dedicated turnout/maneuver lane the emergency 
vehicles may use to pull in and then back into the parking stall. This will reduce overshooting the emergency entry 
location and limit multiple backup attempts by the emergency vehicle driver. This turnout/maneuver lane also 
provides enough distance to better align the vehicle as it backs into the emergency entry.  

6.3 Missing Information and Clarification Request:  

Item 1:   

Legal ownership of the Access Roadway needs to be determined in order to evaluate the requirements of a 
driveway permit. The design of this driveway needs to adhere to any standards or design criteria, if such 
requirements exist. The civil design team requests information of roadway ownership. Once ownership is 
determined, the civil design team will prepare the necessary permit applications for approval to construct the 
driveway approach.  

7.0 COORDINATION WITH WASHETERIA UTILITIES  
CRW Engineering Group received design plans prepared by KAE, Inc of the Cheesh'Na Washeteria Project, dated 
February 2009. These design plans represent the development of a new washeteria facility, two community wells, 
community wastewater system, and the necessary subsurface piping needed to connect four buildings.  

The Cheesh’Na Washeteria development will provide water and sewer service to the health clinic, as briefly 
described under the above section 1.0 Connection to Public Facilities. Sizing of the community wastewater system 
includes the contributing sanitary sewage flow and volume from the health clinic. Similarly, the community water 
system includes the expected usage demands from the health clinic. 

The intent of the health clinic design is to match, as close as possible, the same components identified within the 
Cheesh’Na Washeteria plans relating to the water and wastewater services. This will create uniformity of materials 
and components between the two systems and a consistency throughout the community system by the users. 
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The ease of maintenance for the owner must also be considered within the health clinic design. Matching of system 
components to the Cheesh’Na Washeteria will reduce maintenance costs or special training needed to operate 
the complete system.  

CRW will perform the calculations and research into the sizing of the water and service systems as the project 
advances to completion. Questions or issues may arise that will require coordination with KAE, Inc. to discuss 
their design approach, clarification, or elements within their design that are not included on their plan sheet. We 
will coordinate directly with the KAE, Inc project engineer, who is familiar with the washeteria plans, to assist with 
questions relating to health clinic design.   

8.0 EVALUATION OF SITE CONTROL 
The property on which the health clinic and administrative facility will be constructed is not a fee-simple property 
to the owner, but rather leased for a specific time. CRW Engineering Group received the lease and sublease 
agreement with the original scope of work documents, which provided insight into the legal use of this site.  

Ahtna, Incorporated is the sole owner of the property and has leased it to Chistochina Village Council (CVC). A 
lease amendment between Ahtna and CVC identified the option of placing a health clinic on the property with the 
ability to sublease. CVC entered into a sublease with the Mount Sanford Tribal Consortium (MSTC) to use the 
property as the location of a health clinic and administrative building.  

Early review of these documents by the CRW Engineering Group survey department identified four areas of 
concern that may adversely impact the use and ownership of the health clinic facility and administrative building. 
These issues were presented to ANTHC and MSTC in August 2009 for review and input. These items are 
presented in the following paragraphs. 

Issue 1: 

There is no State or other local jurisdictional requirement for leases to be platted; however, there is 
documentation in the lease records between the Cheesh’Na Tribal Council and Mount Sanford Tribal Consortium, 
requiring a survey and recordation of a plat by the Tenant as agreed to per Exhibit A. Although there was not an 
Exhibit A, there was an Appendix A that shows the surrounding area, but no details on what was to be platted.  

Issue 2: 

A concern was identified on the original lease between Ahtna and CVC. The lease is for 25 years starting February 
7, 1995, with option to extend for two additional periods of 25 years. The lease agreement between the 
Cheesh’Na Tribal Council and MSTC is for 30 years and could be null and void on February 7, 2020 if the Ahtna 
and CVC lease agreement is not extended. 

Issue 3: 

The original lease provided shows a lease between Ahtna and CVC. The sublease shows an agreement between 
Cheesh’Na Tribal Council and MSTC. The question is whether the Cheesh’Na Tribal Council and the CVC are the 
same or separate entities. Documentation stating that they are the same entity was not found within the 
documents provided.  
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Issue 4: 

The amended lease between Ahtna and Cheesh'Na Tribal Council dated July 30, 2007, appears to be for the 
purpose of constructing a multipurpose building and for the ability to sublease a portion or the entire parcel. The 
concern is that the lease refers only to Tract F and does not mention Tract A. The proposed health clinic facility is 
planned to straddle both of these tracts. Discussions between CRW's surveyors and ANTHC identified that the 
description for Tract F in the amended lease is not a good description and seems to have been re-typed from the 
original lease and missing critical information.  

Subsequent verbal discussions with George Drinkwater of MSTC provided clarity of these issues and presented a 
desired direction of corrective action. The following items address the potential ways to resolve these issues. 

Issue 1 Resolution: 

Mr. Drinkwater desires CRW to prepare an updated legal description for the proposed lease lot. This will update 
the existing description in the lease and sublease and satisfy the Tenant requirement for a legal description. CRW 
prepared and sent initial documents to MSTC for review and comment to show the potential lease lot boundaries. 

Issue 2 Resolution: 

George Drinkwater has been coordinating with a staff member who has in-depth knowledge on the lease 
agreement between Ahtna and the Cheesh’Na Tribal Council. Mr. Drinkwater reported thatthere is a draft 
document that will extend the original lease beyond the first 25 years of the lease. This document has not been 
executed; therefore, there is still a potential liability. Mr. Drinkwater indicated that he will continue dialog with this 
person to determine the best approach to satisfy MSTC interests. 

Issue 3 Resolution: 

Mr. Drinkwater indicated that he is confident that the Cheesh’Na Tribal Council and CVC are the same entity—or 
could be proven legally to mean the same entity. In essence, CVC is the same entity as Cheesh’Na Tribal Council.  

Issue 4 Resolution: 

This issue will be addressed under the effort listed under the Issue 1 Resolution, specifically, by preparing an 
updated legal description to replace the original language within the lease and sublease documents. George 
Drinkwater told CRW that he assumes this language modification will not be an issue with Ahtna. 

8.1 Missing Information and Clarification Request:  

Item 1:   

CRW must receive feedback from MSTC and interested stakeholders regarding the options previously sent 
showing two different options for the lease area. These are the areas identified in Issue 1 Resolution. Once an 
option is approved or an alternate option is selected, a formal legal description can be prepared.  

Item 2:  

Verification of extending the lease agreement between Ahtna and the CVC (Cheesh’Na Tribal Council) must be 
executed to ensure MSTC’s interests are maintained for control of the health clinic and administrative building. 



Chistochina Health Center 
Electrical Narrative 

Schematic Design Phase 

 
General 

Electrical systems shall be designed and installed in accordance with the 
latest adopted editions of the National Electrical Code (NEC), the National 
Electrical Safety Code (NESC), the Americans with Disabilities Act (ADA), 
applicable chapters of the NFPA Codes, EIA/TIA standards, the 
International Fire Code (IFC), the International Building Code (IBC), and all 
applicable Federal, State and local codes.  Electrical equipment shall 
have adequate identification, seismic protection, clearances, etc as 
required to comply with general industry standards, as indicated in these 
documents, and as required by the above mentioned codes.  Design 
services shall be performed by a Professional Electrical Engineer currently 
licensed for practice in the State of Alaska.  

 
Electrical Utility Services 

Utility power for this facility will be provided from service transformers 
installed by Alaska Power and Telephone, (AP&T) and will supply a 
120/240 volt single phase 3 wire service to the facility.  The service 
entrance equipment at the exterior of the building is to be provided and 
installed by the contractor and shall be sized as required for the building 
loads as determined in the design process.  In addition to the 
requirements set forth by AP&T, the service shall conform to all applicable 
provisions of the National Electrical Code and the National Electrical 
Safety Code.  All contractor performed work shall comply with serving 
utility installation standards. 

 

Power Distribution System 

Building power distribution shall be provided from a 120/240 volt, single 
phase, three wire, circuit breaker main distribution panel, sized as 
required for the building loads, and in addition will be rated for the 
available fault current from the serving utility company.  Branch 
panelboards shall be provided as required to satisfy the branch circuit 
demands of the facility.  Panelboards and feeder capacities shall be sized 
as required to accommodate the connected demand loads.  
 
A 100 amp rated manual transfer switch and weatherproof 100 amp, 240 
volt male receptacle shall be located ahead of one of the branch 
panelboards for connection to an owner provided portable generator.  To 
keep the size of the generator reasonable, only critical electrical loads will 
be circuited to this panelboard.  These loads are limited to building 
heating systems, water and sewer heat trace, telecommunication room 
receptacles, trauma room receptacles, lighting from select areas of the 
building, and a lab refrigerator.    
 
The grounding system will be in accordance with the National Electrical 
Code.  Components of the facility distribution system shall be grounded 
through a common grounding electrode system consisting of driven 
ground rods, connections to building steel components, to metallic cold 
water supply piping, and connections to rebar and/or a concrete encased 
electrode.  All wiring devices shall have a separate insulated grounding 



conductor connected to this system.  Grounding of conduit systems and 
panelboards will consist of a pathway through the conduit system with a 
redundant insulated green grounding conductor installed in each conduit 
and bonded at each panelboard, junction box, or terminal device. Insulated 
green ground wires will be installed to all receptacles.  In all Voice/Data 
closets and Low Voltage rooms, a separate ground bus shall be provided.  
Each of these busses shall be tied together via a ground conductor and 
extended to building ground. 
 
Major equipment described under this section will be as manufactured by 
Square D, NQOD series, or approved equals.  All equipment shall be fully 
rated for the available fault current.  Series rated panelboards will not be 
utilized. 
 

General Purpose Power Distribution 

All branch circuit wiring will be copper conductors in metallic conduit.  
Electric Metallic Tubing (EMT) conduit or MC cable listed for health care 
facilities (with redundant ground) will be used for interior branch circuits.  
Rigid steel conduit will be used for feeder circuits, secondary service 
laterals, and for circuits that are subject to possible damage.  The final 
connection to mechanical equipment shall consist of 3’ of flexible metallic 
conduit.  Flexible metallic conduit shall also be required for final 
connections to lighting fixtures in ceiling grids.  Connections to pumps or 
other mechanical equipment in areas that may be subjected to water 
spray will be provided with liquid tight flexible metallic conduit.  An 
equipment grounding conductor will be installed in each conduit.  
Insulation will be type XHHW outdoors, and THHN or XHHW insulation will 
be used indoors.  Minimum requirements for branch circuits will be #12 
AWG wire in ½” conduit.  #10 AWG wire will be provided for 20 amp 
circuits, with lengths in excess of 75’.  All wiring and raceways are to be 
concealed.  Wiring on exterior walls shall utilize shallow boxes within 
furred out areas to avoid penetration of the vapor barrier. 
 
Convenience outlets shall be distributed throughout the building in 
accordance with the prototypical clinic design, as appropriate for the 
identified use of each space, in compliance with all requirements of the 
National Electrical Code as well as the specific requirements as identified 
by the owner.  Receptacles and connections shall also be provided as 
required to supply all special equipment as identified.  Specific 
equipment, which requires dedicated circuitry, will be provided with such, 
including but not limited to dental equipment, office equipment, medical 
equipment, and mechanical equipment.  All receptacles throughout the 
building will be 20 amp rated, commercial hospital grade, NEMA 5-20R.    
Receptacle faceplates shall be grey colored, nylon heavy-duty type 
except in unfinished utility spaces where industrial style boxes and device 
covers may be employed.  Receptacles for other than 20 amp, 120 volt 
circuits shall be provided from dedicated circuits, with ampere ratings, 
voltage ratings and grounding configurations to meet the specific 
requirements of the equipment to be connected.   
 



GFCI protected duplex receptacles will be provided at convenient 
locations on the exterior of the building and within 6’ of sinks.  
Receptacles located in wet or damp locations will be a listed weather 
resistant type.  All receptacles and electrical devices located outside and 
where susceptible to water spray will be provided with weatherproof 
covers.  
 
Unless otherwise noted, wall mounted convenience receptacles will be 
mounted at a height of 18” in accordance with ADA requirements.  
Heights above counter tops will be coordinated with architectural 
provisions. 
 
Heat trace shall be Raychem XL –Trace and GM-XT or equal, with all 
required appurtenances for a complete and operational system as 
required to trace all pipes, drains, wells, sewers, scuppers, etc. as 
indicated by Civil and Mechanical drawings.  Circuit breakers supplying 
heat trace shall have 30mA ground fault trip level for equipment 
protection.  Heat trace shall be controlled from pilot light switches located 
in the mechanical room. 
 
Mechanical equipment and motor loads as indicated by the mechanical 
and civil drawings shall be connected to the nearest available panelboard 
that has adequate capacity.  Connections and appropriate disconnect 
and controlling means shall be provided for all mechanical system 
equipment as required for complete and proper operation.  Branch circuit 
conductors and breakers shall be sized per the NEC. 
 
Wiring devices described under this section will be as manufactured by 
Leviton Wiring Devices or approved equal. 
 

Interior Lighting Systems 

Interior illumination levels will conform to IES (Illuminating Engineers 
Society) standards.  General illumination in exam rooms, offices, waiting 
areas, hallways, and similar areas will be provided by 2’x4’ recessed 
fluorescent type fixtures with acrylic prismatic diffusers.  Conference 
rooms with have additional lighting consisting of fluorescent recessed can 
lights.  The bathrooms, pharmacy, telecomm room, mechanical room, 
and similar areas will be provided with modular surface mounted 
fluorescent fixtures with acrylic prismatic diffusers.   
  
Recessed, 2’x4’ fixtures for use in exam rooms described under this 
section will be as manufactured by Lithonia Lighting (Series #2SRT) or 
approved equal.  Recessed, 2’x4’ fixtures for use in other than exam 
rooms described under this section will be as manufactured by Lithonia 
Lighting (Series #2SP) or approved equal.  Recessed can lights described 
under this section will be as manufactured by Gotham Lighting (Series 
#AF) or approved equal.  Surface modular style lights described under 
this section will be as manufactured by Lithonia Lighting (Series #AW) or 
approved equal.   
 



Fluorescent fixtures shall be triphosphor type, 32 watt, T-8, 3500 degrees 
K., CRI 80 or greater, RE835, with 2950 initial lumen output.  All 
fluorescent fixtures will be furnished with energy efficient electronic 
ballasts with less than 10% total harmonic distortion.  
 
Lamps and ballasts described under this section will be as manufactured 
by General Electric or approved equal. 
 
Interior lighting will mainly be controlled by 20 amp, heavy duty, silent type 
toggle switches located near entrances, at a height of 48”, in accordance 
with ADA requirements.  Occupancy type switches are to be utilitized in 
mechanical rooms, bathrooms, pharmacy rooms, and telecomm. rooms. 
Switch faceplates shall be grey colored, nylon heavy duty type, except in 
unfinished utility spaces where industrial style boxes and device covers 
may be employed.   
 
Emergency exit signs will be LED type with battery backup and will be 
located to provide clear direction to all exits and as required to comply 
with all applicable codes.  Exit signs described under this section will be 
as manufactured by Lithonia Lighting (Series #LQM) or approved equal.  
 
Emergency egress lighting will consist mainly of standard fixtures with 
integral battery ballasts with supplemental use of self-contained 
emergency units with integral battery, charger, and remote lamps.  
Emergency egress lighting will automatically illuminate upon loss of 
normal power and be sized to provide emergency illumination for a 
minimum of 90 minutes.  Units will be located as required by code to 
provide the necessary illumination at all paths of egress.  Emergency 
lighting units described under this section will be as manufactured by 
Lithonia Lighting (Series #ELM2, ELM654, & ELA-NX) or approved equal.  
 

Exterior Lighting Systems 
 

General area security and parking lighting shall be provided by wall 
mounted HID fixtures on the exterior of the facility at walkways, personnel 
doors, and on the front of the building.  
 
Exterior lighting shall be controlled by a photocell and a manual override 
switch. 
 
Exterior lighting described under this section will be as manufactured by 
Lithonia Lighting (Series #TWL and TWP) or approved equal.   

 
Communication Systems 
 

Telephone and Data Service: Voice and data cabling and auxiliary support 
systems will be designed in accordance with the prototypical clinic design 
as well as the specific requirements as identified by the owner in areas 
modified from the prototypical design.  It is anticipated the horizontal 
network cabling will be provided by category 5e UTP (unshielded twisted 
pair) structured cable and termination system. The network equipment 
will be rack mounted in a dedicated space. Empty conduits will extend 



out from the building to the point of utility service. Installation will be 
specified to be in compliance with the requirements outlines in TIA/EIA-
568-A ‘Commercial Building and Telecommunication Cabling Standards” 
including all subsequent addendum to this standard. Modifications to this 
approach may be applied as specifically indicated by the owner.  
 
Cabling described under this section will be as manufactured by Berk-Tek 
or approved equal.  Patch panels, jacks, outlets, racks and additional 
accessories described under this section will be as manufactured by 
Ortronics or approved equal. 

 
Fire Alarm and Security 

 
A complete fire alarm and intrusion detection system will be installed in 
the building.  It will include the installation and testing of an addressable 
fire alarm & intrusion detection system control panel with auto dialer, 
manual pull stations, audible and visual alarms, intrusion detectors, and 
intrusion keypads.  Automatic detection will be as located on the 
prototypical clinic plans, modified areas will have similar type coverage.  
In addition to the audio-visual devices required by the design codes, an 
exterior, weather protected horn/strobes will be provided on the exterior of 
the building.  Intrusion keypads will be located at each entry and the 
control panel will be located in the arctic entry.   
 
Fire alarm and security control system equipment described under this 
section will be as manufactured by Honeywell Security, Ademco Vista 
series or approved equal. 
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Chistochina Health Clinic and Administrative Office Building 
Mechanical Narrative 

Schematic Design Phase 
 
 
General 

 Mechanical systems will be designed in accordance with the latest adopted 
editions of the International Mechanical Code (IMC), 2006 Edition, the 
Uniform Plumbing Code (UPC), 2006 Edition, the International Building Code 
(IBC) 2006 Edition, and all applicable Federal, State and local amendments.  
Design services will be performed by a professional mechanical engineer 
currently licensed for practice in the state of Alaska.   

 

Design Conditions 

 Design conditions for determining building loads and equipment sizing will 
be in accordance with climatic conditions as outlined in the Alaska Climate 
Summaries and ASHRAE weather data from the 2009 Fundamentals 
Handbook, the Engineering Weather Data AFM 88-29, 1978 and the Uniform 
Plumbing Code, Appendix D. 

 

General Mechanical System Information 

The new Chistochina Health Clinic and Administrative Office building will include, 
but not be limited to, the following mechanical systems: 

• Domestic cold water distribution. 
• Domestic hot water generation and distribution. 
• Sanitary sewer and vent systems. 
• Fuel oil storage and distribution. 
• Dental gas piping systems. 
• Heating generation and distribution. 
• Heat recovery air distribution systems (limited). 
• General and specialty exhaust systems. 
• Boiler room ventilation. 
• Building/Equipment controls systems. 

 

Plumbing 

 Fixtures:  Plumbing fixtures and trim will be of commercial quality including 
vitreous china lavatories, urinals and water closets; stainless steel exam and 
kitchen sinks and drinking fountains.  Mop sinks will be molded stone or 
similar material.  Where required, fixture mounting will be in accordance 
with ADAAG requirements. 

 Water:  Plumbing systems will be designed in accordance with the Uniform 
Plumbing Code.  Primary water service will be from a heat traced buried 
utility main.  Cold water will be distributed throughout the building by a 
copper pipe distribution system to applicable plumbing fixtures.  Hot water 
will be generated by a boiler water indirect fed domestic hot water 
generator using boiler heat sized in accordance ASHRAE recommendations 
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and distributed throughout the building by a copper pipe distribution system 
to applicable plumbing fixtures.  Water piping systems will be provided with 
appropriate drains, unions and isolation valves to facilitate maintenance and 
system draining.  

 Sanitary:  The sanitary piping system will be of a cast iron or PVC system 
sized and vented in accordance with the UPC requirements.  Sanitary piping 
systems will be gravity type through the buildings and to the buried exterior 
sanitary sewer system.  

 Fuel Oil:  The fuel oil system will consists of a double wall, above ground, 
storage tank serving the boiler system. The tank shall be UL 142, welded 
steel with support saddles or skids.  The tank will be sized to operate the 
building for one month based on the coldest month. 

 

Heating 

 Boilers:  Primary heat generation will be provided by two 86% - 88% 
efficiency oil fired hydronic boilers.  Based on Energy Kinetics model EK 
boilers.  Each boiler will be sized for approximately 60% of peak load to 
provide some back-up capability in the case that one boiler fails or is down 
due to maintenance.  Space will be allocated in the boiler room for a third 
future boiler to hand the anticipated future addition. 

 Off Site Heat Tie-In:  It is our understanding that the community plans on 
having a central heating plant installed to serve buildings throughout the 
village.  The buildings heating system will provide for future tie in of this 
system.  It is anticipated that sufficient information regarding the central 
system will be available to deign team during the design process so that we 
can fully incorporate the benefits of the off site heat source. 

 Hydronic Piping:  The copper hydronic piping system will be served the 
terminal heating units.  If radiant slab heating system is desired then a Pex 
piping with an oxygen barrier will be used in the slab.  Drains, unions, and 
isolation valves will be provide to facilitate system maintenance and 
draining.  We recommend the use of the glycol solution to provide the 
heating system with freeze protection.  The hydronic fluid will be an inhibited 
propylene glycol solution mixed at a ratio as appropriate for a freeze point of 
–40° F. 

 Terminal Heating Units:  The hydronic piping distribution system will serve 
terminal heating devices including baseboard or radiant slab, cabinet unit 
heaters and unit heaters.  The mechanical rooms will be provided with unit 
heaters, entrances with cabinet unit heaters with baseboard or radiant slab 
in the office area and activity center. 

 Zoning:  In general, each room shall be a separate heating zone. 

  

Ventilation 

 The building will depend on operable openings to meet the ventilation 
requirements of the IBC.  No mechanical supply ventilation will be provided 
with the exception of a heat recovery ventilator (HRV) to provide a minimal 
ventilation to normally occupied interior spaces on the clinic side of the 
building. 
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 The toilet rooms and janitor’s closets will be provided with exhaust fan 
systems. 

 The mechanical room will be provided with combustion and ventilation air 
openings as required by the IMC. 

 Air inlets and outlets at the exterior of the building will be provided with 
louvered hoods to prevent infiltration of rain and snow.  Air inlets will be 
sized for low entrance velocities to prevent entrainment of rain and snow 
into the air intake assembly. 

 

Controls 

 The control system will consist of local thermostat control for the heat 
system.  Boiler system and pumps will be controlled through a unitary digital 
controller specifically design to operate small hydronic boiler systems.  
Boilers will operate via their integral controls.  Exhaust fans will be turned on-
off through local wall switches. 

 

Preliminary Boiler Room Layout for Boiler Room Sizing Purposes 
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1. BACKGROUND 
Chistochina Health Clinic and Administrative Office Building  

The professional services scope of work document requested a proposal for energy conservation and alternative 
energy sources that could be utilized by this facility. This effort includes an evaluation of alternative energy sources 
to incorporate into the facility, with a payback of 10 years or fewer or cost neutral as a life cycle cost comparison. 

The approach to this task assumes that any selected alternative energy sources will supplement the clinic’s main 
heating/lighting source, unless it can be shown by existing examples or documentation that a total energy supply 
for this type of facility is feasible.    

This narrative provides a basic evaluation of several different alternative energy and energy conservation methods 
to minimize energy use. Each alternative identified below discusses the limitation or advantage associated with each 
option. The owners and stakeholders will use this information as a basis to make an evaluative decision on the 
implementation of any alternative energy or energy conservation methods. 

2. POWER GRID SUPPLY     
The primary power supply for residential dwellings and business facilities in Chistochina is supplied by the Alaska 
Power Company through transmission power lines. Chistochina is located on the power ‘grid’ system. This power 
source is very reliable and accessible for the residences in the regional area.  

The Alaska Power Company utilizes fuel oil as the energy source to operate the power generators. The rate per 
kilowatt hour is $0.3228, which is approximately double what customers pay in Tok. The overall cost of fuel oil is 
gradually increasing, even with the recent drop in prices in early 2009. Future expectations for fossil fuel costs will 
maintain a slow to moderate increase for the years to come.   

Power supplied by the grid is anticipated to continue satisfying the needs of the local residents and users given the 
facility infrastructure already in place and the high reliability of service from the provider.  

3. WIND TURBINE POWER GENERATION 
According to the Wind Energy Resource Atlas published by the U.S. Department of Energy, the Chistochina area is 
designated as a Class 2 wind zone on a scale of 1 to 7. This designation indicates a low probability that wind energy 
is a good energy resource for this community. There are no known studies or reports from Alaska Energy 
Authority or Alaska Village Electric Cooperative specifically addressing the use of wind power as a viable energy 
source in this community.  Further research and studies would need to be conducted in the Chistochina area for 
wind energy potential and supporting data provided for the use of this energy source. Future efforts to study this 
energy resource are unknown and likely not anticipated considering the likelihood of a poor energy return on the 
capital investment. 
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4. HYDROELECTRIC POWER GENERATION 
Two local rivers near Chistochina convey a considerable flow rate at least part of the year. The Chistochina River, 
located to the north, and Copper River, located to the east, are potential sources of hydroelectric power 
generation. Either of these two rivers is at least one mile from the health clinic, creating a need to transmit power 
via power lines. 

According to the USGS Peak Streamflow data for the Copper River near Chistochina, there appears to be varied 
flow rates during the summer months. Measured peak flows ranged from 20 cubic feet per second (cfs) to just 
more than 200 cfs over a 29-year period. Use of rivers, such as the Copper River, will be a challenge to 
permanently set and operate typical hydroelectric components used to harness energy from the flowing water 
with such a varied flow rate. Freeze-up during the winter months also presents another complication that may limit 
power generation with this resource. Although adequate stream flow may be present several times throughout the 
year, it varies greatly on a month-to-month basis. The Chistochina River does not have any recorded stream flow 
data from the USGS or the State of Alaska that would provide information on the normal or peak flow rates. This 
analysis assumes the Chistochina River has similar characteristics to the Copper River, and the flow rates will vary 
considerably.  

Small-scale hydroelectric plants require adequate velocity to drive the power generation components that create 
enough power to be economically feasible. Velocity is directly driven by elevation drop of the stream bed from one 
location to the next. The elevation drop, or commonly referred to as the head, may be determined from 
topographical maps of the area with a reasonable elevation contour interval (10 feet or less contour interval). 
Given the relatively flat topography of this area, velocity of the streams is fairly slow, with the exception of 
occasional fast flows during storm events or peak runoff during spring melting.  

Due to the project area’s flat topography, freeze-up during winter months, highly varied flow rate, and the 
importance of the local rivers and streams for subsistence fisheries, the potential for implementing a successful and 
economically feasible hydroelectric power project in Chistochina is very low. 

5. GEOTHERMAL  
No known studies have been conducted to evaluate the feasibility of harnessing geothermal energy in the project 
area, and the community has no plans to conduct such a study at this time. Given the lack of existing data and the 
relatively high exploration and development costs associated with this resource, no geothermal energy recovery 
systems are anticipated in the foreseeable future. 
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6. SOLAR ENERGY  

6.1 Photovoltaic Power 
The typical solar energy system consists of multiple arrays of photovoltaic panels situated on top of buildings, 
towers, or other relatively high structures. The fact that sunlight intensity varies from minute to minute due to 
changes in cloud cover, smoke from fires, blowing dust, etc. requires that most solar-based systems have 
substantial battery storage. Due to the dramatic solar radiation fluctuations in northern latitudes and the practical 
limitations of storing and disposing of battery banks, solar systems are rarely capable of providing more than a 
minor amount of the total power necessary for a large facility or a community. Small-scale solar installations for a 
typical residential dwelling may be capable of meeting some household electrical demands during the summer 
months. However, the dependency of electricity from the local power grid system is necessary during winter and 
portions of the fall and spring seasons due to the limited sunlight availability.   

An applicable example of solar energy use in Rural Alaska is the community of Lime Village. This community 
incorporated solar energy to help offset the dependence on diesel fuel. Although the Lime Village example is on a 
larger scale than the Chistochina Health Clinic, there are similar principals that can provide insight into the use of 
solar power. In 1999, Lime Village installed a solar array with a battery bank that powered a DC motor to 
supplement electricity consumption in this community. This system worked well during the first one to two years 
at supplementing the power and reducing fossil fuel consumption; however, increased maintenance started to take 
a toll on the mechanical components and negatively affect the overall use of the system. Maintenance requirements 
consisted of rebalancing the DC motor components, replacing the battery banks, and installing an inverter, all of 
which were not initially anticipated during the selection process. The system was taken off line in 2005 due to 
these challenges and significant monetary cost required for adequate performance. One significant detriment to 
maintaining this system is the lack of a local work force experienced or skilled with this kind of this system.   

The Lime Village example presents issues that may be encountered with future solar energy systems, especially in 
rural communities such as Chistochina. Unless skilled labor is available and willing to maintain the delicate balancing 
requirements of this type of system, solar power will be problematic to use.  Otherwise, new technology will need 
to simplify the solar power process to lower level of maintenance.   

6.2 Solar Thermal  
Capturing thermal energy from the sun to heat interior areas of residential or commercial buildings is a proven 
method to supplement the standard heater using fossil fuel or electric energy. Implementing this practice may 
come in many forms but typically involves a large, dark-colored object that absorbs the solar energy during sunny 
hours and releases the energy at all other times. This passive system prolongs the warm temperature within the 
building and delays the need for the primary heat source to switch on. 
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Thermal energy may also be employed to supplement domestic hot water use for residential or commercial 
facilities. Thermal hot water generation units are generally installed to preheat the incoming cold water to the 
standard electric, gas, or fuel fired boiler. This process effectively reduces the amount of energy needed by the 
primary heating system to heat water to domestic use temperatures. These units are usually small and can be easily 
fitted on new or existing hot water systems. Smaller units, typically used in residential settings, are fairly simple in 
construction components and easy to maintain. Some manufactures tout little to no maintenance is required for 
their units; however, a conservative approach would be to expect some effort needed to maintain the units. Costs 
for residential-type units range considerably based on the complexity of the interface with the existing water 
system. Such units may range in cost from $6,000 to $12,000 that includes the necessary components for a 
complete and working system. Studies reviewed outside this document suggest a payback for residential units in 
fewer than 10 years. This is reasonable considering the example discussed in the following paragraph.     

Solar water heating using evacuated tube panels manufactured by Apricus was selected for investigation since this 
system is proven and applicable example for the health clinic facility. Calculations indicate that 123 evacuated tubes 
would be required to heat 80 gallons of water per day based on an insulation factor of 2.41 kWh/m2/day. This 
factor is for Helsinki, Finland which was the only city found with similar latitude to Chistochina. One-hundred-
twenty-three evacuated tubes would require approximately four of the Apricus 30 tube manifolds. Each manifold is 
86 inches wide by 80 inches high or 48 square feet, so four panels is approximately 192 square feet. The cost of 
the each Apricus 30 panel is approximately $1,435 for a total cost of $5,740. The energy savings per year would be 
approximately $1,020, per the energy saving calculations provided thru the Apricus website.  Therefore, the simple 
payback would be 5.6 years. Note that the above cost does not include piping, pump, controller, installation, or 
cost of shipping. We feel that solar water heating systems are more applicable to more southern locations and to 
residential buildings rather than a commercial building.  

Inclusion of a solar thermal unit to supplemental domestic hot water will require additional room beyond the 
standard heating system units. Solar thermal systems may be installed within the mechanical room or approved 
space. Programming and planning of floor plans should anticipate the sizing requirements needed to accommodate 
a specified solar thermal unit - both inside and outside a building. 

6.3 Energy Conservation 
There are provisions that can be incorporated into the design of the proposed clinic that will reduce energy 
consumption. First, the long axis of the clinic can be oriented in an east to west manner facing the longest building 
profile to a southerly exposure. Trees should be removed from the south side allowing for as much direct sunlight 
as possible. One way to accomplish this is to plan for parking on the south side of the building. This passive solar 
design is the most economical approach to benefiting from solar heat gain during the cooler months.   

Incorporating an efficient thermal envelope for the facility has good potential for reducing energy consumption. In 
looking into this approach, the design team has considered two levels of upgrading the exterior walls and roof 
assembles. The prototypical clinic design reflects R24 wall insulation and R38 attic insulation.  Heat loss calculations 
were also performed on two additional wall and roof options. The options for the walls are: a 2”x8” stud wall 
assembly with R30 insulation and a 2”x10” stud wall assembly with R36 insulation. The roof options consisted of: 
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R44 attic insulation and R60 attic insulation.   
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Included in Appendix A is the energy consumption summary analysis for prototype and the two alternate options. 
This analysis reflects the difference in initial construction cost versus the cost for heating energy required for the 
facility. This analysis indentifies the payback, in years, for the savings in reduced fuel consumption for each of the 
alternate options.  

7. BIOMASS PROGRAM 
George Drinkwater of MSTC has informed the design team that a heating plant facility using biomass fuels is 
currently in the design stage and is planned for construction in Chistochina in the near future. The purpose of this 
heating plant will supplement the heating needs of health clinic, administrative facility, and several other buildings in 
the immediate area. Delivery of the heat energy generated by this plant is transferred via a heating loop buried 
subsurface. The intent of this project is to reduce the need for each individual facility to generate its own heat 
energy and to create a more efficient and cost-saving single heat source. The heating plant raw energy source is a 
pellet-size wood particle.  

8. ALTERNATE COMBUSTIBLE FUELS  
There are no known local sources of coal, natural gas, or other alternative combustible fuels. The cost of 
importing such fuels would be prohibitive. 

Local wood supply may supply fuel for the biomass heating plant dependant on the final design and fuel type 
specification. Final design of the biomass heat plant will reveal which fuel sources are appropriate for heat 
generation.  



A P P E N D I X  A  |  Wall and Roof Heating Payback Analysis



Indoor Temp. = 70 ºF ProtoType Wall, R-40, U-value = 0.050 Btu/hr-ft^2-ºF Perimeter Factor = 0.55 Btu/hr-ft-ºF
Outdoor Temp. = -60 ºF 2x8 Wall, R-30, U-value = 0.043 Btu/hr-ft^2-ºF Window U-value = 0.55 Btu/hr-ft^2-ºF

Wall Height = 10 ft. 2x10 Wall, R-36, U-value = 0.035 Btu/hr-ft^2-ºF Door U-value = 0.55 Btu/hr-ft^2-ºF

Prototype, R-24 Prototype Roof, R-38, U-value = 0.026 Btu/hr-ft^2-ºF
2" x 8", R-30  Roof Ins, R-44, U-value = 0.023 Btu/hr-ft^2-ºF

2" x 10", R-36  Roof Ins, R-60, U-value = 0.017 Btu/hr-ft^2-ºF

Run Roof Floor                Walls Glass Total w/s.f. Btuh
No. Run Description U Area Q PF Area Q U Height Length Area Q U Area Q ac/hr Q Q /sq.ft.

             
1 Prototype R-24 wall; R-38 rf 0.026 5,145 17,390 0.55 5,145 26,098 0.050 10 365 2,825 18,363 0.550 825 58,988 0.50 60,197 217,241 42.2

            
2 2x8 Wall, R-30 0.026 5,145 17,390 0.55 5,145 26,098 0.043 10 365 2,825 15,792 0.550 825 58,988 0.50 60,197 214,156 41.6

Prototype, R-38             
3 R-44 Bat 0.026 5,145 17,390 0.55 5,145 26,098 0.035 10 365 2,825 12,854 0.550 825 58,988 0.50 60,197 210,630 40.9

R-60 Bat            
4 Roof - R-44 0.023 5,145 15,384 0.55 5,145 26,098 0.050 10 365 2,825 18,363 0.550 825 58,988 0.50 60,197 214,833 41.8

           
5 Roof - R-60 0.017 5,145 11,370 0.55 5,145 26,098 0.050 10 365 2,825 18,363 0.550 825 58,988 0.50 60,197 210,017 40.8

             
             
             
             
             

R-30  vs. R-24              
R-36 vs. R-24              
R-36 vs. R-30              

             

Project Title: Chistochina Health Clinic Page:  Heat Loss Analysis

Project No. : 2009.099.0 Date: By:  Alec C. Thomson, P.E.
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File Name: WallStudyCalc.XLS Tab Name: HeatLoss



ANNUAL FUEL USAGE ESTIMATE -  Prototype R-24 Wall Constuction

Heating and ventilation, no mechanical cooling

Prototype, R-24 Chistochina, Alaska
2" x 8", R-30
2" x 10", R-36 14,000
Based on 65 deg F Degree Day  (DD)

INDOOR DESIGN TEMPERATURE 70°F
(Ti)

AMBIENT DESIGN TEMPERATURE -60°F
(To)

Prototype, R-38
R-44 Bat 18,363
R-60 Bat

VENTILATION HEAT LOAD 0
Ventilation load in Btuh (Qv)

VENTILATION HOURS 0
Operating hours per day (Hrs)

HEATING SYSTEM TYPE Boiler, Standard
R-30  vs. R-24
R-36 vs. R-24 80.00%
R-36 vs. R-30

ANNUAL BUILDING TRANSMISION HEATING ENERGY 59,325,000
Btu per year (Et), (Et = (DD*Qt*24)/(To-Ti)*Eff)

ANNUAL VENTILATION HEATING ENERGY 0
Btu per year (Ev), (Ev = (DD*Qv*24*(Hrs/24))/(To-Ti)*Eff)

R-44 Bat vsTOTAL ANNUAL HEATING ENERGY 59,325,000
R-60 Bat vsBtu per year (E), (E = Et + Ev)
R-60 Bat vs. R-44 Bat
FUEL TYPE Oil
Gas, oil, elec., etc.

FUEL UNIT Gallon
Therm, CCF, Gal, Etc.

FUEL HEATING VALUE 140,000
Btu/unit (Fhv)

FUEL COST $3.50
$/unit (F$)

ANNUAL HEATING FUEL CONSUMPTION 424
Gallon (F), (F = E/Fhv)
ANNUAL FUEL COST $1,483
$,  ($ = F * F$)

Project Title: McGrath Health Clinic Page Title: Fuel Usage Estimate - Proto R-24

 Project No. : 2008.167.0 Date: 10/06/09 By:  Alec C. Thomson, P.E.

File Name: WallStudyCalc.XLS Tab Name: FuelCostProto-Wall R-24 Version 1.0



ANNUAL FUEL USAGE ESTIMATE -  2x8 Wall, R-30

Heating and ventilation, no mechanical cooling

Prototype, R-24 Chistochina, Alaska
2" x 8", R-30
2" x 10", R-36 14,000
Based on 65 deg F Degree Day  (DD)

INDOOR DESIGN TEMPERATURE 70°F
(Ti)

AMBIENT DESIGN TEMPERATURE -60°F
(To)

Prototype, R-38
R-44 Bat 15,792
R-60 Bat

VENTILATION HEAT LOAD 0
Ventilation load in Btuh (Qv)

VENTILATION HOURS 0
Operating hours per day (Hrs)

HEATING SYSTEM TYPE Boiler, Standard
R-30  vs. R-24
R-36 vs. R-24 80.00%
R-36 vs. R-30

ANNUAL BUILDING TRANSMISION HEATING ENERGY 51,019,500
Btu per year (Et), (Et = (DD*Qt*24)/(To-Ti)*Eff)

ANNUAL VENTILATION HEATING ENERGY 0
Btu per year (Ev), (Ev = (DD*Qv*24*(Hrs/24))/(To-Ti)*Eff)

R-44 Bat vsTOTAL ANNUAL HEATING ENERGY 51,019,500
R-60 Bat vsBtu per year (E), (E = Et + Ev)
R-60 Bat vs. R-44 Bat
FUEL TYPE Oil
Gas, oil, elec., etc.

FUEL UNIT Gallon
Therm, CCF, Gal, Etc.

FUEL HEATING VALUE 140,000
Btu/unit (Fhv)

FUEL COST $3.50
$/unit (F$)

ANNUAL HEATING FUEL CONSUMPTION 364
Gallon (F), (F = E/Fhv)
ANNUAL FUEL COST $1,275
$,  ($ = F * F$)

Project Title: Chistochina Health Clinic Page Title:  Fuel Usage Estimate - 2x8 Wall

 Project No. : 2009.099.0 Date: 10/06/09 By:  Alec C. Thomson, P.E.

File Name: WallStudyCalc.XLS Tab Name: FuelCost2x8 R-30 Version 1.0



ANNUAL FUEL USAGE ESTIMATE -  2x10 Wall, R-36

Heating and ventilation, no mechanical cooling

Prototype, R-24 Chistochina, Alaska
2" x 8", R-30
2" x 10", R-36 14,000
Based on 65 deg F Degree Day  (DD)

INDOOR DESIGN TEMPERATURE 70°F
(Ti)

AMBIENT DESIGN TEMPERATURE -60°F
(To)

Prototype, R-38
R-44 Bat 12,854
R-60 Bat

VENTILATION HEAT LOAD 0
Ventilation load in Btuh (Qv)

VENTILATION HOURS 0
Operating hours per day (Hrs)

HEATING SYSTEM TYPE Boiler, Standard
R-30  vs. R-24
R-36 vs. R-24 80.00%
R-36 vs. R-30

ANNUAL BUILDING TRANSMISION HEATING ENERGY 41,527,500
Btu per year (Et), (Et = (DD*Qt*24)/(To-Ti)*Eff)

ANNUAL VENTILATION HEATING ENERGY 0
Btu per year (Ev), (Ev = (DD*Qv*24*(Hrs/24))/(To-Ti)*Eff)

R-44 Bat vsTOTAL ANNUAL HEATING ENERGY 41,527,500
R-60 Bat vsBtu per year (E), (E = Et + Ev)
R-60 Bat vs. R-44 Bat
FUEL TYPE Oil
Gas, oil, elec., etc.

FUEL UNIT Gallon
Therm, CCF, Gal, Etc.

FUEL HEATING VALUE 140,000
Btu/unit (Fhv)

FUEL COST $3.50
$/unit (F$)

ANNUAL HEATING FUEL CONSUMPTION 297
Gallon (F), (F = E/Fhv)
ANNUAL FUEL COST $1,038
$,  ($ = F * F$)

Project Title: Chistochina Health Clinic Page Title:  Fuel Usage Estimate - 2x10 Wall

 Project No. : 2009.099.0 Date: 10/06/09 By:  Alec C. Thomson, P.E.

File Name: WallStudyCalc.XLS Tab Name: FuelCost2x10 R-36 Version 1.0



ANNUAL FUEL USAGE ESTIMATE -  Prototype Roof, R-38

Heating and ventilation, no mechanical cooling

Prototype, R-24 McGrath, Alaska
2" x 8", R-30
2" x 10", R-36 14,425
Based on 65 deg F Degree Day  (DD)

INDOOR DESIGN TEMPERATURE 70°F
(Ti)

AMBIENT DESIGN TEMPERATURE -60°F
(To)

Prototype, R-38
R-44 Bat 17,390
R-60 Bat

VENTILATION HEAT LOAD 0
Ventilation load in Btuh (Qv)

VENTILATION HOURS 0
Operating hours per day (Hrs)

HEATING SYSTEM TYPE Boiler, Standard
R-30  vs. R-24
R-36 vs. R-24 80.00%
R-36 vs. R-30

ANNUAL BUILDING TRANSMISION HEATING ENERGY 57,888,968
Btu per year (Et), (Et = (DD*Qt*24)/(To-Ti)*Eff)

ANNUAL VENTILATION HEATING ENERGY 0
Btu per year (Ev), (Ev = (DD*Qv*24*(Hrs/24))/(To-Ti)*Eff)

R-44 Bat vsTOTAL ANNUAL HEATING ENERGY 57,888,968
R-60 Bat vsBtu per year (E), (E = Et + Ev)
R-60 Bat vs. R-44 Bat
FUEL TYPE Oil
Gas, oil, elec., etc.

FUEL UNIT Gallon
Therm, CCF, Gal, Etc.

FUEL HEATING VALUE 140,000
Btu/unit (Fhv)

FUEL COST $3.50
$/unit (F$)

ANNUAL HEATING FUEL CONSUMPTION 413
Gallon (F), (F = E/Fhv)
ANNUAL FUEL COST $1,447
$,  ($ = F * F$)

Project Title: McGrath Health Clinic Page Title:  Fuel Usage Estimate - Proto

 Project No. : 2008.167.0 Date: 10/06/09 By:  Alec C. Thomson, P.E.

File Name: WallStudyCalc.XLS Tab Name: FuelCostProto-Roof R-38 Version 1.0



ANNUAL FUEL USAGE ESTIMATE -  Roof, R-44

Heating and ventilation, no mechanical cooling

Prototype, R-24 Chistochina, Alaska
2" x 8", R-30
2" x 10", R-36 14,000
Based on 65 deg F Degree Day  (DD)

INDOOR DESIGN TEMPERATURE 70°F
(Ti)

AMBIENT DESIGN TEMPERATURE -60°F
(To)

Prototype, R-38
R-44 Bat 15,384
R-60 Bat

VENTILATION HEAT LOAD 0
Ventilation load in Btuh (Qv)

VENTILATION HOURS 0
Operating hours per day (Hrs)

HEATING SYSTEM TYPE Boiler, Standard
R-30  vs. R-24
R-36 vs. R-24 80.00%
R-36 vs. R-30

ANNUAL BUILDING TRANSMISION HEATING ENERGY 49,700,700
Btu per year (Et), (Et = (DD*Qt*24)/(To-Ti)*Eff)

ANNUAL VENTILATION HEATING ENERGY 0
Btu per year (Ev), (Ev = (DD*Qv*24*(Hrs/24))/(To-Ti)*Eff)

R-44 Bat vsTOTAL ANNUAL HEATING ENERGY 49,700,700
R-60 Bat vsBtu per year (E), (E = Et + Ev)
R-60 Bat vs. R-44 Bat
FUEL TYPE Oil
Gas, oil, elec., etc.

FUEL UNIT Gallon
Therm, CCF, Gal, Etc.

FUEL HEATING VALUE 140,000
Btu/unit (Fhv)

FUEL COST $3.50
$/unit (F$)

ANNUAL HEATING FUEL CONSUMPTION 355
Gallon (F), (F = E/Fhv)
ANNUAL FUEL COST $1,243
$,  ($ = F * F$)

Project Title: Chistochina Health Clinic Page Title:  Fuel Usage Est. - 13.5" Roof Ins

 Project No. : 2009.099.0 Date: 10/06/09 By:  Alec C. Thomson, P.E.

File Name: WallStudyCalc.XLS Tab Name: FuelCost-Roof R-44 Version 1.0



ANNUAL FUEL USAGE ESTIMATE -  Roof R-60

Heating and ventilation, no mechanical cooling

Prototype, R-24 Chistochina, Alaska
2" x 8", R-30
2" x 10", R-36 14,000
Based on 65 deg F Degree Day  (DD)

INDOOR DESIGN TEMPERATURE 70°F
(Ti)

AMBIENT DESIGN TEMPERATURE -60°F
(To)

Prototype, R-38
R-44 Bat 11,370
R-60 Bat

VENTILATION HEAT LOAD 0
Ventilation load in Btuh (Qv)

VENTILATION HOURS 0
Operating hours per day (Hrs)

HEATING SYSTEM TYPE Boiler, Standard
R-30  vs. R-24
R-36 vs. R-24 80.00%
R-36 vs. R-30

ANNUAL BUILDING TRANSMISION HEATING ENERGY 36,735,300
Btu per year (Et), (Et = (DD*Qt*24)/(To-Ti)*Eff)

ANNUAL VENTILATION HEATING ENERGY 0
Btu per year (Ev), (Ev = (DD*Qv*24*(Hrs/24))/(To-Ti)*Eff)

R-44 Bat vsTOTAL ANNUAL HEATING ENERGY 36,735,300
R-60 Bat vsBtu per year (E), (E = Et + Ev)
R-60 Bat vs. R-44 Bat
FUEL TYPE Oil
Gas, oil, elec., etc.

FUEL UNIT Gallon
Therm, CCF, Gal, Etc.

FUEL HEATING VALUE 140,000
Btu/unit (Fhv)

FUEL COST $3.50
$/unit (F$)

ANNUAL HEATING FUEL CONSUMPTION 262
Gallon (F), (F = E/Fhv)
ANNUAL FUEL COST $918
$,  ($ = F * F$)

Project Title: Chistochina Health Clinic Page Title:  Fuel Usage Est. - 18.75" Roof Ins

 Project No. : 2009.099.0 Date: 10/06/09 By:  Alec C. Thomson, P.E.

File Name: WallStudyCalc.XLS Tab Name: FuelCost-Roof R-60 Version 1.0



 WALL SUMMARY

ROOF SUMMARY

WALL COST ANALYSIS

ROOF COST ANALYSIS

Project Title: Chistochina Health Clinic Page Title:  Pay Back Analysis 

 Project No. : 2009.099.0 Date: 10/06/09 By:  Alec C. Thomson, P.E.

112.1

$1,447
$1,243
$918

94.7
104.0

Roof Type

Pay Back Period 

(years)

Prototype, R-38
R-44 Bat
R-60 Bat

Annual Fuel Cost

Wall Type vs. Wall Type
Assembly Construction

Up Cost

$1,038

$26,596.00

Assembly Construction Cost

$20,073.00
$36,661.00

$104,167.00

$44,105.00

$46,257.00
$19,661.00

R-36 vs. R-30

Annual Fuel Savings

$208
$445
$237

R-36 vs. R-24
R-30  vs. R-24

Pay Back Period 

(years)

R-44 Bat vs. R-38 Bat $205 $16,588.00 81.0

Roof Type vs. Roof Type
Annual Fuel Savings Assembly Construction

Up Cost

45.4
R-60 Bat vs. R-44 Bat $324 $7,444.00 23.0
R-60 Bat vs. R-38 Bat $529 $24,032.00

Wall Type

Prototype, R-24
2" x 8", R-30
2" x 10", R-36

Annual Fuel Cost Assembly Construction Cost

$57,910.00
$77,571.00

$1,483
$1,275

File Name: WallStudyCalc.XLS Tab Name: Summary Version 1.0



A P P E N D I X  B  |  Life Cycle Cost - Utility Power vs. PV Power



Life Cycle Cost Analysis - Summary

Estimations, Inc.
Cost Planning and Management

Project: Chistochina Multi-Use Facility

Study Period: 30
Discount Rate: 2.25%

Alternate #1 Utility Power Alternate #2 PV/Utility Power

Initial Construction Cost $0 $129,000
Operations Cost $312,000 $299,000
Maintenance & Repair Cost $0 $0
Replacement or Midlife Cost $0 $16,000
Residual Value $0 $0

Total Life Cycle Cost $312,000 $444,000

Life Cycle Costs of Project Alternatives

Printed:  10/9/09 LCC Chistochina Electrical Options.xls 1 of 1



Life Cycle Cost Analysis - Alternate #1

Estimations, Inc.
Cost Planning and Management

Item Purchase Electric Power from Utility
Project: Chistochina Multi-Use Facility

Quantity Unit Unit Cost Total Cost Years Present Value Notes

Initial Expenses

Initial Investment Cost (one time start-up costs)
Electrical Service - Similar for Both (not evaluated) $0 0 $0

Future Expenses

Operations Cost (annual costs)
Electrical Purchase 32,000 KWH $0.45 $14,419 30 $312,000 Costs are similar between both Alternatives

Maintenance & Repair Cost (upkeep costs…estimate on annual basis)
Costs Similar between Alternatives Not Used $0 $0 30 $0 Costs are similar between both Alternatives

Replacement Cost 
None 1 LPSM $0 10 $0

Residual Value (value of facility at end of study period) $0
None 1 LPSM $0 20 $0

Total Life Cycle of Alternate #1 $312,000 (All cost Rounded x1000)

Printed:  10/9/09 LCC Chistochina Electrical Options.xls 1 of 1



Life Cycle Cost Analysis - Alternate #2

Estimations, Inc.
Cost Planning and Management

Item Supplemental PV Power
Project: Chistochina Multi-Use Facility

Quantity Unit Unit Cost Total Cost Years Present Value Notes

Initial Expenses

Initial Investment Cost (one time start-up costs)
Electrical Service - Similar for Both (not evaluated) $0 0 $0
PV Power 10 KW $12,880.00 $128,800 0 $129,000
 (Based on $8/Watt (national) x area factor (1.61)
in panel rating wattage.)
panel area is  10kw*1000/300 w/sf / 10.76 SF/m2 = 3.1 m2
Power Required for the clinic is estimated at 2700 KWH/Mth or
87 KWH/Day

Future Expenses

Operations Cost (annual costs)
A 22 KW installation in Lime Village saved 35% of Costs are similar between both Alternatives
fuel typically consumed or was 35% Efficient at Panels Rated Capacity
Conditions at Chistochina are similar based on AEA Renewable Energy Atlas (7/2007)
Solar Insulation at Chistochina is estimated at 3.5 kWh/M2/day
at 35% efficiency  = 1.22 kWh/m2/day
 * 365 days * *3.1 m2 = 1386 kwh
Electrical Purchase (32,000 kwh - 1386 kwh) 30,614 KWH $0.45 $13,795 30 $299,000

Maintenance & Repair Cost (upkeep costs…estimate on annual basis)
Costs Similar Between Alternatives Not Used $0 $0 30 $0 Costs are similar between both Alternatives

Replacement Cost 
Inverter/Batteries 1 LPSM $10,948 $10,948 10 $9,000
Inverter/Batteries 1 LPSM $10,948 $10,948 20 $7,000

Residual Value (value of facility at end of study period)
None 1 LPSM $0 20 $0

Total Life Cycle of Alternate #2 $444,000 (All cost Rounded x1000)

Printed:  10/9/09 LCC Chistochina Electrical Options.xls 1 of 1



A P P E N D I X  C  |  Life Cycle Cost - Fuel Fired Hotwater vs. Solar Hotwater



Life Cycle Cost Analysis - Summary

Estimations, Inc.
Cost Planning and Management

Project: Chistochina Multi-Use Facility

Study Period: 30
Discount Rate: 2.25%

Alternate #1 Fuel Fired 
Hotwater Alternate #2 Solar Hotwater

Initial Construction Cost $4,000 $9,500
Operations Cost $9,700 $4,900
Maintenance & Repair Cost $4,300 $3,200
Replacement or Midlife Cost $5,000 $5,100
Residual Value $0 $0

Total Life Cycle Cost $23,300 $22,700

Life Cycle Costs of Project Alternatives

Printed:  10/9/09 LCC Chistochina Fuel_Solar Hotwater Options.xls 1 of 1



Life Cycle Cost Analysis - Alternate #1

Estimations, Inc.
Cost Planning and Management

Item Fuel Fired Hotwater
Project: Chistochina Multi-Use Facility

Quantity Unit Unit Cost Total Cost Years Present Value Notes

Initial Expenses

Initial Investment Cost (one time start-up costs)
HWG-1: Hot Water Generator, WHS-60ZC-DW Gal 60 
Gal 268 GPH

1 LS $3,977 0 $4,000

 (Based on 45 Gallons Hot Water Use Per Day)

Future Expenses

Operations Cost (annual costs)
Fuel Oil Purchase 128 GAL $3.50 $447 30 $9,700

Maintenance & Repair Cost (upkeep costs…estimate on annual basis)
Annual Maint 1 EA $150 $150 30 $3,200
Annualized 5 Yr Major Maint Cycle 1 EA $50 $50 30 $1,100

Replacement Cost 
System Replacement in 12 Years 1 LPSM $3,977 $3,977 12 $3,000
System Replacement in 24 Years 1 LPSM $3,977 $3,977 24 $2,300

Residual Value (value of facility at end of study period)
None 1 LPSM $0 20 $0

Total Life Cycle of Alternate #1 $23,300

Printed:  10/9/09 LCC Chistochina Fuel_Solar Hotwater Options.xls 1 of 1



Life Cycle Cost Analysis - Alternate #2

Estimations, Inc.
Cost Planning and Management

Item Supplimental Solar Hotwater
Project: Chistochina Multi-Use Facility

Quantity Unit Unit Cost Total Cost Years Present Value Notes

Initial Expenses

Initial Investment Cost (one time start-up costs)
Flat Panel Solar Hotwater System.  Includes Two 8' 
Collectors, 60 Gallon Storage Tank, Toyotomi 
Tankless Water Heater, and Roof Mounts

1 LS $9,500 0 $9,500

(No Government Tax Credits Assumed)
 (Based on 45 Gallons Hot Water Use Per Day)

Future Expenses

Operations Cost (annual costs)
Fuel Oil Purchase 65 GAL $3.50 $228 30 $4,900
Assume 49% of Hotwater Provided by Solar

Maintenance & Repair Cost (upkeep costs…estimate on annual basis)
Annual Maint 1 EA $150 $150 30 $3,200

Replacement Cost 
System Replacement in 15 Years 1 LPSM $7,125 $7,125 15 $5,100

Residual Value (value of facility at end of study period)
None 1 LPSM $0 20 $0

Total Life Cycle of Alternate #2 $22,700

Printed:  10/9/09 LCC Chistochina Fuel_Solar Hotwater Options.xls 1 of 1
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NOTES AND SPECS.
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SCALE: 1/4"=1’−0"

FOUNDATION PLAN
FOUNDATION PLAN
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SCALE: 1/4"=1’−0"

SHEAR WALL PLAN

SHEARWALL PLAN
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MARK BEAM JACK STUDS KING STUDS

BEAM SCHEDULE

SCALE: 1/4"=1’−0"

ROOF FRAMING PLAN
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TRUSS PROFILE

SCALE: 1/2"=1’−0"

TYPE 1 TRUSS PROFILE
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SCALE: 1/2"=1’−0"

TYPE 2 TRUSS PROFILE



TRUSS PROFILE

SCALE: 1/2"=1’−0"

TYPE 3 TRUSS PROFILE
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SCALE: 1/2"=1’−0"

TYPE 4 TRUSS PROFILE

SCALE: 1/2"=1’−0"

TYPE 5 GIRDER TRUSS PROFILE

SCALE: 1/2"=1’−0"

TYPE 6 JACK TRUSS PROFILE



BUILDING SECTION

SCALE: 1/2"=1’−0"

TYPICAL BUILDING SECTION
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SCALE: 1/2"=1’−0"

TYPICAL BUILDING SECTION



SCALE:

TYPICAL FOOTING DETAIL

FOUNDATION
DETAILS
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SCALE:

TYPICAL BRICK LEDGE FOOTING DETAIL
SCALE:

TYPICAL INTERIOR FOOTING DETAIL



SCALE:

JOIST BEARING DETAIL

SCALE:

TRUSS BLOCKING PANEL

ROOF DETAILS
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Northern Geotechnical Engineering has completed the geotechnical evaluation of the 
above referenced project as requested.  Findings and recommendations are presented in 
the following report.   
 
This opportunity to be of service has been appreciated. If you have any questions, please 
do not hesitate to contact me at your convenience. 
 
Sincerely, 
Northern Geotechnical Engineering - Terra Firma Testing, Inc. 
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1.0 INTRODUCTION 
 
This report presents the results of field explorations, laboratory testing, and geotechnical 
engineering studies conducted at the site of the proposed Chistochina Health Clinic in 
Chistochina, Alaska.  Northern Geotechnical Engineering, Inc. (NGE) evaluated the 
subsurface conditions across the site to help develop recommendations for utility, 
pavement section, and foundation construction.  
 
Results of this study indicate that the materials present on the site are suitable for the 
proposed improvements provided the recommendations presented herein are applied.  
Recommendations concerning excavation and fill activities, as well as utility installation, 
pavement section parameters, and foundation construction are provided herein. 
 

2.0 SITE DESCRIPTION 
 
The site is located in Chistochina, Alaska, along the Glenn Highway (Tok Cut-off) at 
approximately mile marker 35.  The site is approximately three acres in size, is relatively 
flat, and mostly wooded with spruce and birch trees with some clearings located along 
the northeast corner of the site. 
 
Proposed improvements to the site include the construction of an approximately 6,000 ft2 
health clinic and administrative building and associated utilities, driveways, and parking 
areas.   
 

3.0 SUBSURFACE EXPLORATIONS 
 
NGE conducted field explorations at the site on August 25th, 2009 to determine the 
subsurface conditions as they currently exist.  Six test pits, designated TP-1 through TP-6, 
were advanced using a wheeled backhoe and operator provided by Northwind Enterprises 
of Chistochina, AK.  The approximate test pit locations are shown on Figure 2.  The 
surface elevations of the test pits were determined by a CRW survey crew, and are 
recorded on the graphical test pit logs in Appendix A.  A representative of NGE was 
present onsite during the excavation activities to determine the test pit locations, log the 
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geology of the test pits, and collect and prepare appropriate soil samples.  Soil samples 
collected during the drilling activities were sealed in air-tight bags (to preserve the 
natural moisture content of the samples) and returned to the laboratory for further 
identification and analysis.  The test pits were subsequently backfilled with excavated 
material. 
 

4.0 LABORATORY TESTING 
 
Sixteen samples were collected from the six test pits and were submitted to our laboratory 
for moisture content, grain size, and frost class analyses.  These laboratory analyses, 
along with observations made during the excavation activities, aid in the evaluation of the 
subsurface conditions and the stability of the materials located on the property. 
 
Soil moisture content analysis for all 16 samples was conducted in general accordance 
with ASTM Test Method D-2216.  Results of the analyses are presented on the test pit 
logs in Appendix A and in the laboratory summary sheets in Appendix B. 
 
Grain size analysis for five of the 16 samples was completed in general accordance with 
ASTM Test Method D-422.  Results of the analyses are presented in the laboratory 
summary sheets in Appendix B. 
 
Six tests were conducted to determine the fines content of the soil. This test, termed the 
P200, was generally conducted in accordance with ASTM Test Method D-1140. Results 
of the analyses are presented in the laboratory summary sheets in Appendix B. 
 
Frost class analysis for two of the 16 samples was completed in accordance with ASTM 
Test Method D-422. Results of the analyses are presented on the borehole logs listed in 
Appendix A and on the laboratory summary sheets in Appendix B.   
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5.0 SUBSURFACE CONDITIONS 
 
Observations made during the excavation activities were compiled with the results from 
the laboratory analyses to generate a graphical log for each test pit (Appendix A).  These 
test pit logs display the subsurface conditions at each test pit and allow for the 
interpretation of subsurface conditions for areas adjacent to, and immediately 
surrounding, the test pit locations.   
 
The site is overlain by approximately two to ten inches of organic matter consisting of a 
mix of mosses, leaf litter, woody debris, and organic topsoil. 
 
The organic mat is underlain by 0.5 to 3.5 feet of silty sand and sandy silt material.  The 
silt/sand material displays moisture contents ranging from nine to 33 percent of the total 
sample mass and is highly frost susceptible (F4). 
 
The silt/sand is underlain by an unknown thickness of sandy gravel extended to depths of 
at least 13 feet bgs.  The gravel material displays moisture contents ranging from two to 
four percent of the total sample mass (where located above the groundwater table) and is 
potentially to non-frost susceptible (PFS to NFS) .  The gravel contains some cobbles 
ranging n size up to approximately 10 inches in diameter. 
 
Groundwater was encountered in four of the six test pits at depths ranging from 11 to 12 
feet bgs and is expected to occur at similar elevations across the extent of the site. 
 
All of the soils encountered during the explorations were in a thawed state, and no 
permafrost is believed to exist across the site. 
 

6.0 ENGINEERING CONCLUSIONS 
 
With proper improvements the site is suitable for the planned improvements.  The 
inorganic mineral soils found in all six test pits are likely sufficiently dense to support the 
proposed structures.  The organic material will need to be removed from the footprint of 
any structures prior to construction as is it unsuitable for building support.  The silt/sand 
material identified in all six test pits is highly frost susceptible, and will need to be 
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removed from any proposed pavement sections or have adequate amounts of NFS 
material placed above it to insulate the pavement section.  The underlying gravel material 
is sufficiently dense to support the proposed structures. 
 

7.0 ENGINEERING DESIGN RECOMMENDATIONS 
 
The recommendations below are presented in the general order that the property will 
most likely be developed.  The recommendations can be used in parts (as needed) for the 
final design configuration. 

7.1 Excavation and Fill Placement Activities 
 
As mentioned in Sections 5.0, up to approximately one foot of organic-rich topsoil was 
identified across the site, which is unsuitable for supporting structures or gravity-fed 
utilities as differential settlements will occur.  We therefore recommend that any organic-
rich material which is found within the footprint of the proposed building be removed 
from the building foundation footprints and any gravity fed utility alignments prior to the 
commencement of any construction activities.  The organic-rich material (located within 
the footprint of the proposed building and along any gravity-fed utility alignments) 
should be excavated to its vertical extent.  Furthermore, the foundation excavation should 
extend laterally 10 feet past the perimeter of the proposed foundation in every direction.  
The excavation should then be backfilled with appropriate structural fill material using 
proper placement and compaction techniques. 
 
Any and all fill material used at the site should be placed at a minimum of 95% of the 
Modified Proctor density as determined by ASTM D-1557, unless specifically stated in 
other sections of this report. The existing ground surface should be proof rolled prior to 
placement of existing or imported fill. The thickness of individual lifts will be determined 
based on the equipment used, the soil type, and existing soil moisture content. Typically, 
fill material will need to be placed in lifts of less than one foot in thickness. All 
earthworks should be completed with quality control inspection.   
 
In general it has been found that structural fill should have less than about 10 to 15 
percent passing the #200 sieve for ease of placement. Siltier soils can be used, however, 
the effort required to achieve proper compaction of siltier soils may be more costly than 
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purchasing and better grade materials. The time of year, existing moisture content, 
rainfall, and freezing conditions can all have an impact on the effort required to 
adequately compact silt-rich material.  Silt-rich soils will also impact pavement sections 
and can result in uneven and cracked pavement surfaces (as a result of frost heaving). 
 

7.2 Utilities 
The finished grade elevation for the property and utility profiles will determine whether 
or not groundwater is encountered within deep utility trenches (water and sewer).  In 
general, the material in which deep utility trenches (<10 feet bgs) are to be constructed 
are relatively dense sandy gravels.  If utility trenches are extended below the groundwater 
surface, then trench wall stability in the gravel material may be poor.   Rigorous pumping 
may need to be employed to ensure trench stability and worker safety.  The contractor 
should be responsible for trench safety and regulation compliance. Piping should be 
installed prior to construction of the pavement section such that trenching is done through 
the subgrade soils only. 
 
All pipes should be bedded per the manufacturers recommendation, with the bedding 
compacted to provide pipe support.  Above the bedding materials, the backfill should be 
similar to the native soils and compacted to the density of the native soils. Well drained, 
coarse granular material (2” minus) will need to be utilized in areas where utility trenches 
extend below the groundwater surface. 
 
 

7.3 Pavement Section 
Construction of the pavement sections will be guided in part by the amount of fill needed 
to achieve the final site grade.  Any paved parking areas constructed above the silt/sand 
material will need to have an adequate pavement section to minimize damage to the 
pavement surface frost action.  Board insulation may be used in lieu of a portion of the 
fill required to achieve the appropriate section.  Suitable pavement sections for 
construction on the silt/sand material are presented below:   
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Pavement on Existing Frost Susceptible Soils 
Without Insulation: 

Thickness    Material                
  2 in.  Asphalt       
  2 in. max  Leveling Course 
10 in.  Type IIA (NFS Material) 
20 in.  Type II (NFS to PFS Material) 
   Existing Frost Susceptible Soils 
    

 
With Insulation: 

Thickness    Material                
  2 in.  Asphalt       
  2 in max.  Leveling Course 

      10 in.  Type IIA (NFS Material) 
  2 in.  Board Insulation 
  8 in.  Type II (NFS to PFS Material) 
   Existing Frost Susceptible Soils 

    
 
The existing sandy gravel material has very low to no frost susceptibility, however 
additional confirmation testing should be completed following clearing, grubbing and 
demolition. If the confirmation testing shows NFS soils, the following section may be 
used.  A suitable pavement section for construction on the native gravel material is 
presented below: 

 
Pavement on Non-frost Susceptible Soils 

Thickness    Material                
  2 in.  Asphalt       
  2 in. max  Leveling Course 
   Existing native sandy gravel material 

   
The Type II-A, Type II and Leveling Course should conform to the specifications 
outlined in Figure 3.  All of these materials should be placed in thin lifts and each lift 
should be compacted to at least 95% maximum Proctor density. 
 
Any insulation used should consist of extruded polystyrene such as DOW HI-40, UC 
Industries Formular 400 or equal.  Any insulation used should be closed cell, board stock 
with a minimum compressive strength of 35 psi. at 5% deflection. It should not absorb 
more than 2% water per ASTM Test Method C-272.  The thermal conductivity (k) should 
not exceed 0.25 BTU/hr-ft2-oF when tested at 75oF.  The satisfactory performance of the 
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insulation is in part controlled by the details of construction including: 1) the care taken 
to ensure that the board stock lies flat on a smooth, level surface; and 2) the adjoining 
ends of the insulation are closely butted together. Furthermore, any vertical joints should 
be staggered where more than one layer of insulation is used. 

 
All of the earth work for the driveways and parking areas should be completed as early as 
possible in the construction schedule, and the pavement placed as late as possible. We 
recommend that driveway foundations be excavated and constructed at the same time that 
foundations are excavated.  This will give the subgrade soils time to settle, compress, and 
stabilize prior to placement of the pavement. Prior to paving, any surface fill material 
should be re-leveled and re-compacted. 
 

7.4 Foundations 
 
All of the native soils encountered in the explorations (located below any existing fill 
and/or organics) are suitable for foundation support. It is recommended that the buildings 
be supported on continuous strip footings bearing directly on the existing sandy gravel 
material.  
 
At the footing grade, bearing soils should be granular material with less than 
approximately 10% passing the #200 sieve (assuming a continuously heated building is 
constructed). This material should be compacted to a minimum of 95% of the Modified 
Proctor density.  A separation geo-textile fabric may be useful for placement of any fill 
material, but is not necessary.   
 
Bearing Capacity 
Conventional footings placed on the native gravel material (as discussed above) may be 
designed for an allowable bearing capacity of 3500 psf.  Thickened edge slabs placed on 
the native gravel material may be designed for an allowable bearing capacity of 2800 psf.  
These bearing values may be increased by 1/3 to accommodate short-term wind and 
seismic loads. The minimum horizontal dimension for continuous strip footings or 
thickened edge slabs is 16 inches, and two feet for spread footings. Avoid placing 
isolated spread footings in unheated areas so as to reduce the potential for differential 
movements.  The minimum burial depth for footings contained within a continuously 
heated structure is 48 inches.   The minimum burial depth for an insulated thickened edge 
slab is 20 inches, with a minimum of four inches of board insulation applied to the 
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exterior perimeter of the foundation.  The insulation should extend a minimum of four 
feet out from the outside perimeter of any thickened edge slab.   
 
Floor Slabs 
All floor slabs enclosed in continuously heated spaces can be constructed on structural 
fill material placed above the native mineral soils.  Cold floor slabs are not recommended, 
however if required, they should be placed on granular structural pads constructed of 
NFS material with a minimum thickness of five feet (NFS material should have less than 
6% of the material passing a #200 sieve).   
 
As mentioned in Section 7.1, the upper fill material (at or above the footing grade) used 
to construct the structural pad for a heated building should be relatively free draining 
(sands and gravels) with less than 10% of the fill material passing through a #200 sieve. 
Furthermore, the top four to six inches of the structural pad located beneath the slabs 
should be free draining, with less than 3% passing the #200 sieve. This “blanket” will 
serve as a capillary break to help maintain a dry slab. All of the fill material should be 
placed at a minimum of 95% of the Modified Proctor density. A separation geo-textile 
fabric may be useful for placement of the fill material, but is not necessary. 
 
Slabs constructed on granular structural pads or the native sands and gravels, as described 
above, may be designed using a modulus of subgrade reaction equal to 190 pci.   
 
Lateral Pressures 
Retaining walls (such as perimeter foundation walls for buildings with basements or 
crawl spaces) must be designed to resist lateral earth pressures. The magnitude of the 
pressure exerted on a retaining wall is dependent upon: 1) whether the wall is allowed to 
deflect after placement of backfill; 2) the type of backfill used; 3) compaction rates; and 4) 
drainage provisions.  The foundation stem walls should be backfilled on both sides 
simultaneously to prevent differential lateral loading of the foundation wall. 
 
An active earth pressure condition will prevail (under static loading) if a retaining wall is 
allowed to deflect or rotate a minimum of 0.001 times the wall height (assuming that 
granular structural fill containing less than 10% fines is used as backfill and is compacted 
to 90% of the Modified Proctor density, and has drainage provisions preventing the 
buildup of groundwater on the wall face). If the aforementioned conditions exist, then the 
wall should be designed to resist the pressures exerted by a fluid with a density of 32 pcf. 
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If drainage away from the wall is not provided, then wall design pressure should be 
calculated based on a fluid with a density of 90 pcf (this assumes that water is not 
allowed to accumulate on both sides of the wall). 
 
An at-rest pressure condition will prevail if a retaining wall is restrained at the top and 
cannot move at least 0.001 times the wall height. (assuming that granular structural fill 
containing less than 10% fines is used as backfill and is compacted to 90% of the 
Modified Proctor density, and has drainage provisions preventing the buildup of 
groundwater on the wall face).  If these conditions exist, then the wall should be designed 
to resist the pressures exerted by a fluid with a density of 55 pcf.  If drainage away from 
the wall is not provided, then wall design pressure should be calculated based on a fluid 
with a density of 105 pcf (this assumes that water is not allowed to accumulate on both 
sides of the wall). 
 
Lateral forces exerted by wind or seismic activity may be resisted by passive earth 
pressures against the sides of the foundation footings, exterior walls (below grade), and 
grade beams. These resisting pressures can be estimated based on the pressure 
distribution of a fluid with a density of 270 pcf. Lateral resistance may also be developed 
in the form of friction, generated along the base of the foundations and preventing sliding. 
This resistance generated may be calculated using a coefficient of 0.4 between the 
concrete and soil. 
 
Settlements 
Building settlements are expected to be within normal limits granted that proper 
compaction is performed prior to foundation construction. The total settlement 
anticipated for foundations placed on the sandy gravel material is less than ¾-inch, with 
differential settlements comprising about ½ of the total settlement. Total and differential 
settlements amounts could increase substantially if structural fill material is used to bring 
the property up to grade is not properly compacted.  Most of the settlements should occur 
as the building loads are applied, such that additional long-term settlements should be 
relatively small and within tolerable limits. The long-term settlement of the buildings is 
expected to be ¼ of an inch or less. 
 
Settlements under driveways and parking areas are expected to be somewhat more 
variable than under the buildings, especially where utility trenches are located. Proper 
earthwork is necessary to minimize the settlement potential. Additionally, completing the 
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earthwork as soon as possible and paving as late as possible can minimize these 
settlements.  
 
Seismic Design Parameters 
It is assumed that IBC 2003 or IBC 2006 will be used for design of the structures on site. 
For seismic design, the site classification is D. The design parameters are Fa=1.1 (Ss=1.0) 
and Fv=1.5 (S1=0.5).  The potential for soil liquefaction within this site is considered low. 
 

7.5 Drainage 
 
After the property is brought to grade it should be nearly flat, such that storm water will 
tend to collect and flow off site slowly. Water accumulation will have a detrimental effect 
on driveways, parking facilities, and foundations. Provisions should be included in the 
design to collect runoff and divert it away from pavement sections and foundations. The 
soils on the surface should be tightly compacted to minimize infiltration. 
 
Roof, parking lot, and driveway drainage should be directed away from any foundations. 
If storm sewer is available, tight line connections from roof drain collectors should be 
made. 

7.6   Winter Construction 
 
Winter construction is becoming more common in Alaska.  It is imperative that building 
foundations remain in a thawed state for the entire construction period, even when 
dealing with low frost susceptible materials. Foundations that are allowed to freeze 
during the initial construction (before the building is enclosed and heated) may be 
compromised by the development of ice lenses. Upon thawing, which may take several 
weeks or months, potential differential settlements could distort the structure causing 
cracked sheetrock, skewed door frames and broken windows.  Therefore, if construction 
extends into winter months, temporary enclosures and heat should be applied to prevent 
freezing of the soils located beneath the foundation and floor slab. 
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8.0 CLOSURE 
 
Northern Geotechnical Engineering Inc. prepared this report exclusively for the use of 
CRW Engineering Group, LLC and their consultants for use in design of the proposed 
clinic.  Northern Geotechnical Engineering, Inc. should be notified if significant changes 
are to occur in the nature, design, or location of the proposed facilities in order that the 
conclusions and recommendations presented in this report may be reviewed and, if 
necessary, modified to satisfy the proposed changes. 
 
Due to the natural variability of earth materials, variations in subsurface conditions across 
the property may exist other than those identified during the course of the investigation. 
Therefore, it is recommended that a qualified geotechnical engineer be on-site during 
construction activities to provide corrective recommendations for any unexpected 
conditions revealed during construction. Furthermore, the construction budget should 
allow for any unanticipated conditions that may be encountered during construction 
activities. 
 
Northern Geotechnical Engineering Inc. conducted this investigation following the 
standard of care expected of professionals undertaking similar work in the State of 
Alaska under similar conditions. No warranty expressed or implied is made
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MATERIAL SPECIFICATIONS

FIG 3 

*Specifications are more restrictive than M.A.S.S.
se text for more detail

COARSE AGGREGATE

LEVELING COURSE

TYPE II BASE

TYPE II – A BASE

Sieve Size                                                                              % Passing by Weight

Sieve Size                                                                              % Passing by Weight

Sieve Size                                                                              % Passing by Weight

Sieve Size                                                                              % Passing by Weight

1.0”                                                                                                    100
3/4” 90-100
#40 4-10

1.0”                                                                                                  100
3/4” 70-100
3/8” 50-80
#4 35-65
#8 20-50

#50 10-30
#200 3-8
0.02 1-3

8.0”                                                                                                  100
3.0” 70-100
1.5” 5-90

0.75” 45-85
#4 20-60

#10 12-50
#40 4-30

0.02 0-3

3.0”                                                                                                  100
0.75” 50-100

#4 25-60
#10 15-50
#40 4-30

0.02 0-3
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A-i

TEST PIT LOG KEY

KEY:

No Recovery.

Modified SPT w/ 340# Hammer 30 in. Drop and 2.8” O.D. Sampler.

Shelby Tube Sample.
Core Sample.

Grab Sample.

Standard SPT w/ 140# Hammer 30 in. Drop and 2.0” O.D. Sampler.

COMPONENT DEFINITIONS

COMPONENT SIZE RANGE

Boulders
Cobbles
Gravel
Coarse gravel
Fine gravel
Sand
Coarse sand
Medium sand
Fine sand
Silt and Clay

Larger than 12 in
3 in to 12 in
3 in to No 4 (4.5mm )
3 in to 3/4 in
3/4 in to No 4 ( 4.5mm )
No. 4 ( 4.5mm ) to No. 200 ( 0.074mm )
No. 4 ( 4.5 mm ) to No. 10 ( 2.0 mm )
No. 10 ( 2.0 mm ) to No. 40 ( 0.42 mm )
No. 40 ( 0.42 mm ) to No. 200 ( 0.074 mm )
Smaller than No. 200 ( 0.074 mm )

DESCRIPTIVE TERMS            RANGE OF PROPORTION

Trace
Few
Little 
Some
And

1 - 5%
5 - 10%

10 - 20%
20 - 35%
35 - 50%

COMPONENT PROPORTIONS

MOISTURE CONTENT

DRY

DAMP

MOIST

WET

Absence of moisture, dusty,
dry to the touch.
Some perceptible 
moisture; below optimum
No visible water; near optimum 
moisture content
Visible free water, usually
soil is below water table.

RELATIVE DENSITY OR CONSISTENCY VERSUS SPT N -VALUE

COHESIONLESS SOILS COHESIVE SOILS

Density

Very Loose
Loose
Medium Dense
Dense
Very Dense

“N” value                 Approximate                   Consistency          N (blows/ft )       Approximate
Relative Density (%)                                                               Undrained Shear 

Strength (psf)

0 to 4                      0 - 15                            Very Soft                 0 to 1                     < 250
5 to 10                  15 - 35                            Soft                          2 to 4                  250 - 500

11 to 25                  35 - 65                             Medium Stiff            5 to 8                  500 - 1000
26 to 50                  65 - 85                             Stiff                          9 to 15              1000 - 2000
over 50                  85 - 100                           Very Stiff                16 to 30              2000 - 4000

Hard                        over 30                  > 4000

Below ground surfacebgs

Below stockpile surfacebss

2256-09

Chistochina Health Clinic
Chistochina, AK



A-ii

MAJOR DIVISION GRAPHIC      USCS                 TYPICAL DESCRIPTIONS
SYMBOL    SYMBOL

WELL-GRADED GRAVELS, GRAVEL.
SAND MIXTURES, LITTLE OR NO FINESGW

GP
POORLY-GRADED GRAVELS,
GRAVEL-SAND MIXTURES, LITTLE
OR NO FINES

GM
SILTY GRAVELS, GRAVEL-SAND-
SILT MIXTURES

GC CLAYEY GRAVELS, GRAVEL-SAND-
CLAY MIXTURES

CLEAN GRAVELS
(LITTLE OR 
NO FINES)

GRAVELS 
WITH FINES

(APPRECIABLE
AMOUNT OF 
FINES)

CLEAN SAND
(LITTLE OR NO
FINES)

SANDS WITH 
FINES

(APPRECIABLE 
AMOUNT OF 
FINES)

SW

SP

SM

SC

WELL-GRADED SANDS, GRAVELLY
SANDS, LITTLE OR NO FINES

SILTY SANDS, SAND-SILT
MIXTURES

CLAYEY SANDS, SAND-CLAY
MIXTURES

ML

CL

OL

MH

CH

OH

PT

SILTS
AND
CLAYS

LIQUID LIMIT
LESS THAN 5O

SILTS
AND
CLAYS

LIQUID LIMIT
GREATER THAN
5O

INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
INORGANIC CLAYS OF LOW TO 
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY
CLAYS, LEAN CLAYS

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR
SILTY SOILS

INORGANIC CLAYS OF HIGH
PLASTICITY, FAT CLAYS

ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTSHIGHLY ORGANIC SOILS

NOTE:   DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

GRAVEL
AND
GRAVELLY
SOILS

MORE THAN 
50% OF 
COARSE 
FRACTION 
RETAINED ON 
NO. 4 SIEVE

COARSE
GRAINED
SOILS

MORE THAN
50% OF 
MATERIAL
IS LARGER 
THAN NO. 
200 SIEVE
SIZE

MORE THAN 
50% OF 
COARSE 
FRACTION 
PASSING NO. 
4 SIEVE

SAND
AND 
SANDY
SOILS

FINE
GRAINED
SOILS

MORE THAN
50% OF 
MATERIAL
IS SMALLER
THAN NO. 
200 SIEVE
SIZE

POORLY-GRADED SANDS,
GRAVELLY SANDS, LITTLE
OR NO FINES

TEST PIT LOG KEY

2256-09

Chistochina Health Clinic
Chistochina, AK



A-iii

USACOE FROST DESIGN 
SOIL CLASSIFICATION

FROST 
GROUP SOIL TYPE

PERCENTAGE 
FINER THAN 
0.02mm BY 
WEIGHT

TYPICAL SOIL TYPES 
UNDER UNIFIED SOIL 
CLASSIFICATION 
SYSTEM

NFS*

(a)  Gravels
Crushed Stone
Crushed Rock

(b)  Sands

0 – 1.5

0 - 3

GW, GP

SW, SP

PFS+

(a)  Gravels
Crushed Stone
Crushed Rock

(b)  Sands

1.5 – 3

3 - 10

GW, GP

SW, SP

S1 Gravelly Soils 3 - 6 GW, GP, GW-GM, GP-GM

S2 Sandy Soils 3 - 6 SW, SP, SW-SM, SP-SM

F1 Gravelly Soils 6 - 10 GM, GW-GW,GP-GM

F2
(a)  Gravelly Soils
(b)  Sands

10 – 20
6 - 15

GM, GW-GW,GP-GM
SM, SW-SM, SP-SM

F3

(a)  Gravelly Soils
(b) Sands, Except very fine 

Silty Sands
(c)  Clays, PI>12

Over 20
Over 15

- - - - - - -

GM, GC
SM, SC

CL, CH

F4

(a)  All Silts
(b)  Very Fine Silty Sands
(c)  Clays, PI>12
(d)  Varved Clays and 

Other Fine Grained 
Banded Sediments.  

- - - - - - -
Over 15
-- - - - - -
- - - - - - -

ML, MH
SM
CL, CL-ML
CL, CL-ML, CL &ML
CL. ML, & SM
CL, CH, & ML
CL, CH, ML, & SM

*Non-frost susceptible                 
+Possibly frost susceptible, but requires lab testing to determine frost design soils    

classification
From: “Seasonal Frost Conditions”, June, 1992, U.S. Army Corps of Engineers TM-5-822-5

2256-09

Chistochina Health Clinic
Chistochina, AK



Organic mat composed of mosses, woody debris, leaf litter
and topsoil.
Olive gray silty SAND, damp.

Olive gray poorly sorted GRAVEL w/ sand, damp.  Contains
some cobbles up to approx. 10" in diameter.

Excavation completed at depth of 12 feet bgs.

9 P200 = 18%
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Chistochina Health Clinic

Chistochina, Alaska

Test Pit: TP-1 Excavator: Wheeled Backhoe

Sampling: Grab

Logged By: ACS

Total Depth: 12 ft bgs

Groundwater: Not Encountered

Date Started: 8/25/09

Date Completed: 8/25/09

Elevation: Apx. 1880' above msl 

Project: 2256-09
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Organic mat composed of mosses, woody debris, leaf litter
and topsoil.
Olive gray silty SAND, damp.

Olive gray poorly sorted GRAVEL w/ sand, damp.  Contains
some cobbles up to approx. 10" in diameter.

Excavation completed at depth of 12 feet bgs.

19 P200 = 34%
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Chistochina Health Clinic

Chistochina, Alaska

Test Pit: TP-2 Excavator: Wheeled Backhoe

Sampling: Grab

Logged By: ACS

Total Depth: 12 ft bgs

Groundwater: Not Encountered

Date Started: 8/25/09

Date Completed: 8/25/09

Elevation: Apx. 1880' above msl 

Project: 2256-09

Description
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Organic mat composed of mosses, woody debris, leaf litter
and topsoil.
Olive gray silty SAND, damp.
Olive gray poorly sorted GRAVEL w/ sand, damp.  Contains
some cobbles up to approx. 10" in diameter.

Excavation completed at depth of 12 feet bgs.

4 P200 = 3%
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Chistochina Health Clinic

Chistochina, Alaska

Test Pit: TP-3 Excavator: Wheeled Backhoe

Sampling: Grab

Logged By: ACS

Total Depth: 12 ft bgs

Groundwater: 11 ft bgs

Date Started: 8/25/09

Date Completed: 8/25/09

Elevation: Apx. 1878' above msl 

Project: 2256-09

Description
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Organic mat composed of mosses, woody debris, leaf litter
and topsoil.
Olive gray sandy SILT, damp.

Olive gray poorly sorted GRAVEL w/ sand, damp.  Contains
some cobbles up to approx. 10" in diameter.

Excavation completed at depth of 12 feet bgs.

33 F.C. = F4

3 P200 = 3%
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Chistochina Health Clinic

Chistochina, Alaska

Test Pit: TP-4 Excavator: Wheeled Backhoe

Sampling: Grab

Logged By: ACS

Total Depth: 12 ft bgs

Groundwater: 11.5 ft bgs

Date Started: 8/25/09

Date Completed: 8/25/09

Elevation: Apx. 1879' above msl 

Project: 2256-09

Description
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Organic mat composed of mosses, woody debris, leaf litter
and topsoil.
Olive gray sandy SILT, damp.

Olive gray poorly sorted GRAVEL w/ sand, damp.  Contains
some cobbles up to approx. 10" in diameter.

Excavation completed at depth of 13 feet bgs.

26 F.C. = F4

2 P200 = 1%  F.C. = NFS
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Chistochina Health Clinic

Chistochina, Alaska

Test Pit: TP-5 Excavator: Wheeled Backhoe

Sampling: Grab

Logged By: ACS

Total Depth: 13 ft bgs

Groundwater: 12 ft bgs

Date Started: 8/25/09

Date Completed: 8/25/09

Elevation: Apx. 1880' above msl 

Project: 2256-09

Description
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Organic mat composed of mosses, woody debris, leaf litter
and topsoil.

Olive gray silty SAND, damp.

Olive gray poorly sorted GRAVEL w/ sand, damp.  Contains
some cobbles up to approx. 10" in diameter.

Excavation completed at depth of 12 feet bgs.

3

3 P200 = 1%  F.C. = NFS

Su
pe

rL
og

 C
iv

ilT
ec

h 
So

ftw
ar

e,
 U

SA
   

w
w

w
.c

iv
ilt

ec
h.

co
m

   
   

 F
ile

: N
:\N

G
E-

TF
T 

Jo
b 

Fi
le

s\
22

01
-0

9 
th

ru
 2

30
0-

09
\2

25
1-

09
 th

ru
 2

26
0-

09
\2

25
6-

09
 C

hi
st

oc
hi

na
 H

el
at

h 
C

lin
ic

\T
es

t P
it 

Lo
gs

\2
25

6-
09

 F
in

al
 lo

gs
.lo

g 
   

   
D

at
e:

 9
/8

/2
00

9

Chistochina Health Clinic

Chistochina, Alaska

Test Pit: TP-6 Excavator: Wheeled Backhoe

Sampling: Grab

Logged By: ACS

Total Depth: 12 ft bgs

Groundwater: 11.5 ft bgs

Date Started: 8/25/09

Date Completed: 8/25/09

Elevation: Apx. 1879' above msl 

Project: 2256-09
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Gravel Sand Silt
TP-1 2.0 9 18

TP-1 6.0 3 45.8 50.3 3.9 Poorly graded sand w/ gravel (SP)

TP-1 12.0 3

TP-2 1.0 19 34

TP-2 4.0 2 77.0 20.1 2.9 Poorly graded gravel w/ sand (GP)

TP-2 11.0 2

TP-3 3.0 4 3

TP-3 7.0 2

TP-4 1.0 33 1.2 39.2 59.6 19 F4 Sandy silt (ML)

TP-4 4.0 3 3

TP-4 9.0 11

TP-5 1.5 26 0.3 40.7 59.0 17 F4 Sandy silt (ML)

TP-5 5.0 2 1 NFS

TP-5 10.0 2

Chistochina, AK

Sample 
Depth     
(ft bgs)

Moisture 
Content 

(%)

Laboratory Data Summary

Project 2256-09

Unified Soil Classification% Passing 
.02 mmBorehole % Passing 

#200 Seive

Frost 
Class 
(COE)

Grain Size Analysis (%)

Chistochina Health Clinic
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