
 

907-562-2000   ■   907-563-3953 (fax)   ■   4041 B Street   ■   Anchorage, Alaska 99503   ■   www.dowlhkm.com 
 

Alaska - Anchorage, Juneau, Palmer  ■  Arizona - Tempe, Tucson  ■  Montana - Billings, Bozeman, Butte, Great Falls, Helena, Miles City 
Washington - Redmond  ■  Wyoming - Gillette, Lander, Laramie, Sheridan 

MEMORANDUM 

TO: Ms. Kelly Petersen, P.E., Project Manager W.O. D59931 
State of Alaska, Department of Transportation 
& Public Facilities 

THROUGH: Steven K. Noble P.E., PTOE 
Project Manager  

FROM: Rys B. Miranda, P.E. LEED® AP 
Geotechnical Services Manager 

DATE: April 16, 2010 

SUBJECT: Northern Access to U-Med District 
Geotechnical Memorandum 

  

SOILS 

This memorandum presents the results of the geotechnical research conducted for the Northern Access 
Study Reconnaissance Report of the University-Medical (U-Med) District. 

Site History 

Based on a review of aerial photography, development of University of Alaska Anchorage (UAA) and 
Alaska Pacific University (APU) campuses has occurred in phases.  Construction of Providence Drive 
was completed between 1959 and 1963, and by 1970, construction of buildings began on the UAA 
campus near Providence Drive and Lake Otis Parkway.  Development on the APU campus occurred 
by 1970 with the construction of Grant Hall followed by Gould and Atwood Halls.  Extensive 
expansion of the APU campus appears to have occurred between 1970 and 1980, extending eastward 
to its current boundary.  The UAA campus continues its expansion to the north with the new 
Integrated Sciences Facility and parking garage. 

Research 

Subsurface investigations have been conducted along many of the proposed corridor alternatives.  The 
subsurface information contained herein was collected from DOWL HKM’s in-house soils library, 
and includes test borings drilled for the Chester Creek Trail Connection, the Mosquito Lake Wetlands 
Study, and many of the buildings located on the UAA and APU campuses.  The approximate test 
boring locations from these previous investigations are shown on the Test Boring Location Maps, 
Figures 1 through 10 in Appendix A.  The test boring logs are included in Appendix B.   

Surface 

Much of the area that encompasses the U-Med District has been developed with buildings, parking 
lots, and roads; however, some areas remain undeveloped, primarily north of the UAA and APU 
campuses.   
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On the UAA campus, most of the undeveloped areas consist of wetlands vegetated with low brush and 
stunted spruce trees indicating poor drainage and potentially deep organic deposits.  The APU and 
Providence Alaska Medical Center campuses generally are located in uplands and vegetation in these 
areas is primarily deciduous forest consisting of aspen and cottonwood trees.   

A number of lakes are present in the project area; Goose Lake, University Lake, and Mosquito Lake.  
Goose Lake is a kettle lake; a lake formed by melting, isolated blocks of glacial ice, and University 
Lake is a man-made lake, created as a result of gravel extraction operations in the 1970s and 1980s.  
The lake is fed and drained by the South Fork of Chester Creek.  Mosquito Lake is suspected to be 
spring fed. 

Trails are abundant across the UAA and APU campuses and consist of paved multi-use trails and 
cleared footpaths.  The natural topography of the project area is relatively flat between Lake Otis 
Parkway and Elmore Road.  From the Elmore Road right-of-way to the east, the topography becomes 
gently rolling hills and uplands across the APU campus. 

Subsurface 

The general subsurface conditions of the proposed Northern Access to U-Med District project area are 
comprised of lowlands/deep peat, uplands, and deep fill.  A regional geology map (Figure 11) 
illustrates the general soil conditions across the project area.  The majority of the proposed corridors 
cross low-lying areas with deep peat and a perched water table.   

Lowlands/Deep Peat 

The depth of peat across the project area ranges in thickness from less than a foot to 24 feet while the 
underlying mineral soils consist of organic silts over silty sands and sandy silts.  The water table is 
considered perched on the dense, nearly impermeable silty sands and silts with depths to water 
varying from the surface to 10 feet.  The depth of peat becomes shallower to the north and east, 
approaching the upland areas adjacent to East Northern Lights Boulevard. 

The UAA Campus was constructed in a predominately low-lying region.  A number of test borings 
have been completed across this campus, including those for the Fine Arts building, Consortium 
Library, and parking garage.  The southeast and northwest corners of the UAA campus are 
predominately low-lying areas in close proximity to Mosquito and Goose Lakes.  Trace amounts of 
ash have been observed with the peat in a number of test borings. 

Uplands 

East and west of the proposed Elmore Road extension corridors are upland areas consisting of glacial 
moraines.  Within the uplands, the extent of the peat diminishes to approximately one to three feet 
deep.  The APU campus is situated within an upland area consisting of glacial moraine and outwash 
deposits.  Test borings drilled on the campus include the United States Geological Survey building, 
Gould Hall, gymnasium, and student housing.  The subsurface conditions generally consist of a one to 
two foot organic mat over dense silty sands and gravels.  Cobbles and boulders are present in this 
area.  Groundwater across the uplands appears to be at depths between 25 and 30 feet. 
  



Ms. Kelly Petersen, P.E., Project Manager 
State of Alaska Department of Transportation 
and Public Facilities 
April 16, 2010 
Page 3 
 
 
Deep Fill 

Fill material was observed to depths of 24 feet at the northwest corner of the University Drive and 
Elmore Road intersection, near Mosquito Lake.  The fill material has been present on the site since at 
least 1963 and was placed over the existing peat, which has since been consolidated under the weight 
of the fill material. 

Groundwater 

Groundwater observations within the project area have been obtained during several of the subsurface 
investigations.  The groundwater table is generally observed between 10 and 20 feet below the ground 
surface in lowland areas and between 15 and 30 feet across the uplands; the water table is considered 
perched on the dense, nearly impermeable silty sands and silts.  Groundwater measurements between 
1976 and 1983 along the section easement corridor between Providence Drive and East Northern 
Lights Boulevard indicate the groundwater table at depths between the surface and 10 feet below the 
ground surface, with deeper groundwater toward the north.   

A hydrological study was performed in the Mosquito Lake wetlands in 1983 and found that the lake 
appears to be fed from the bottom by a spring.   

The water levels will tend to fluctuate two to three feet seasonally, especially during periods of heavy 
precipitation and spring “breakup.”  Larger fluctuations in the water table may occur in the vicinity of 
the creek and wetland areas.  It is assumed that the water table is influenced by the elevation of the 
nearby Chester Creek, Goose Lake, and Mosquito Lake.   

Permafrost 

During an investigation in 1976 near the northwest corner of Elmore Road and Providence Drive, an 
isolated layer of permafrost was encountered from one foot to seven feet below existing ground.  
Permafrost was not encountered in any of the other test borings performed in the project area; 
however, possible discontinuous permafrost conditions may be present in the immediate vicinity of 
Mosquito Lake and further investigations may be necessary to delineate the boundaries. 

CONCLUSIONS 

Earthwork Considerations 

Along the 12 proposed alternatives, the soil conditions vary, depending on topography, vegetation, 
and existing development.  Several of the alignments (E, F, G, K, and L) cross large poorly drained 
areas between the UAA and APU campuses, and northwest of the UAA campus.  Deep peat deposits 
in excess of 10 feet likely will be encountered over silts and sands.  In the upland areas, the soil 
conditions consist of dense silts and sands with a surficial organic mat (less than two feet).  Based on 
the varying subsurface conditions, a number of approaches to design and construction may be 
considered.  The choice of which approach to use should be based on State of Alaska Department of 
Transportation and Public Facilities’ construction and maintenance budgets, and on the expected 
and/or required performance criteria.  A discussion of the available methods follows.   
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Lowlands 

The depth of organics in lowlands may exceed 10 feet.  Complete removal of the peat and replacement 
with fill material is likely not economical.  One option for constructing a road embankment in areas of 
deep peat is to overlay the peat with structural fill and surcharge. 

Using this overlay method, the embankment may be constructed on the gravel section overlying the 
peat if the settlement and resulting maintenance costs offset by reduced construction costs are 
acceptable.  With this approach, the initial costs are substantially less, but maintenance costs could be 
more, depending on the surcharge efforts.  Regrading and repaving may be required in some areas 
after about 10 years. 

With the overlay method, a separation/stabilization geotextile is placed on the peat and a combination 
of classified fill material, Type A and B necessary to bring the embankment to grade are placed over 
the existing soil/geotextile and compacted to the required density.  Additional gravel (Type A) is 
placed above the classified fill material.  The additional gravel would remain in place for a period of 
time that may range from two to three months to over a year, depending on the thickness of the 
surcharge and the amount of settlement monitored.  Once the surcharge is removed, final grading and 
paving could occur. 

As the peat depths are not consistent across the project corridor, these settlements will be uneven.  
Settlement of the peat due to the load imparted by the gravel is logarithmic with time; as time 
increases the rate of settlement decreases rapidly.  Typically initial settlement occurs within the first 
few days after fill has been placed and depends on the thickness of the peat.  Secondary or long-term 
settlement continues for several years thereafter.  For both initial and secondary settlement, there is no 
precise method to predict the rate of settlement.  Peat depths, moisture content, and composition are 
not typically consistent, and as a result the amount of settlement that occurs is not consistent. 

Settlement monuments installed during earthwork operations required to bring the embankment to 
grade could be used to monitor the rate of settlement of the peat throughout the construction process 
and during the construction window.  In addition, permanent settlement markers could be installed in 
representative locations for long-term monitoring.  By monitoring actual settlements, reasonable 
decisions regarding grading, surface course, and annual maintenance can be made. 

Uplands 

As the depth of organics is significantly less in upland areas, the remove and replace method is 
appropriate.  With this method, all peat would be completely removed and replaced with properly 
compacted classified fill.  This approach will result in the best performing road section and minimal 
long-term maintenance costs.  If a combination of the two methods is used, this method is appropriate 
for the upland areas where the depth of organics is typically less than two feet.  The remove and 
replace method has high construction costs, but reduced maintenance costs. 

Deep Fill Material 

In some areas, most notably near the intersection of Bragaw Street/Elmore Road and University Drive, 
fill material is present.  Much of this fill has been in place for decades.  Current plans indicate that 
Alignment E will encompass a part of this fill area, extending to the north.  As long as site grades are 
not significantly changed, the existing fill could remain in place and a new pavement section overlain 
on the fill material.   
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Pavement Section 

A preliminary pavement structural section for this project should consist of the following: 

 5 inches of asphalt, over 

 4 inches of crushed aggregate base course, over 

 42 inches of classified fill, Type A, over  

 classified fill, Type B as needed to bring site grades to the bottom of the pavement section. 

In excavations or where site grades change more than six feet, classified fill, Type C should be used to 
bring the grades to the bottom of the classified fill, Type B.  Figure 12 and Figure 13 shows the 
typical sections for the roadway based on each construction option.   

Figure 12: Preliminary Typical Pavement Section  
(Overlay Method) 

 
Figure 13:  Preliminary Typical Pavement Section  

(Remove and Replace Method) 
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Construction Considerations 

Mosquito Lake, located near the northwest corner of the Providence Drive/University Drive and 
Elmore Road intersection, appears to be fed from the bottom of the lake by a spring.  Special 
consideration should be taken into account during design and construction regarding the potential for 
additional springs in the area.  Because the project area consists of delineated wetlands, the 
appropriate permits will need to be obtained to perform a subsurface investigation. 

RECOMMENDATIONS 

Some areas of the project alignments lack subsurface information.  Once an alignment has been 
selected, or the alternatives narrowed to a select few, additional subsurface information should be 
obtained.  Information should be obtained through test borings drilled along the proposed alignments.  
In low-lying areas, the fieldwork should be performed during winter months once sufficient snow 
cover is present.  In areas where the proposed alignment includes an existing roadway, test borings 
should be drilled within the existing roadway to determine the existing pavement section and 
suitability of existing fill for reuse. 

Appendix A ....................................................................................................................................Figures 
Appendix B ....................................................................................................................Test Boring Logs 

D59931.Geo Memo.RBM.MDS.SKN.041610.mas



 

 

APPENDIX A 

 

Figures

























 

 

APPENDIX B 

 

Test Boring Logs 
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