
Geotechnical  
Engineering Services

3335 Arctic Boulevard, Suite 100. Anchorage, AK 99503       
202 West Elmwood Avenue Palmer, Alaska 99645 

T > 907.564.2120
T > 907.746.5230

www.HDLalaska.com



Building a  
Better Alaska

About HDL
What began as a small consulting firm over 20 years 
ago has expanded to a full-service, multi-disciplinary 
organization of highly-skilled engineering professionals 
who are able to identify industry challenges and provide 
creative solutions. 
 
By maintaining our core values of integrity, teamwork, 
quality, respect, and positivity, we are able to achieve 
outstanding results for our clients. 
 
Since our founding, HDL has been providing geotechnical, 
geological, hydrogeological, and construction support 
services to public and private clients throughout Alaska. 

Our Mission:
Provide responsible infrastructure solutions by engaging 
clients, empowering employees, and exceeding expectations.
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HDL’s Geotechnical Services Group brings a wide range of expertise 

to assist clients with soil and groundwater challenges, providing out-

of-the-box solutions and techniques to solve geological challenges 

throughout the State. Our services include:

Geotechnical Services

On the Cutting Edge

20+ years of experience providing 
geotechnical, material testing 
geological, and hydrogeological, 
services throughout Alaska. 

500+ geotechnical projects completed since 
the company’s inception. 

Our geotechnical group is well-versed in using computer modeling 

to develop design recommendations. HDL uses finite element 

programs such as Temp/W, Sigma/W, and Seep/W to conduct thermal, 

settlement/displacement, and seepage analyses. These programs 

can be combined to evaluate the nature of settlements caused by 

thermal degradation. The company also uses the limit equilibrium 

Slope/W program to evaluate slope stability in both static and seismic 

conditions. 

HDL’s geotechnical engineers pioneered the use of 

dynamic compaction in Alaska as well as the use of 

large-diameter helical piers in f rozen soils for wind 

turbine foundations. 04

- Groundwater Evaluations

- Material Source Evaluations

- Foundation Design

- 2D & 3D Groundwater Modeling

- Thermal Modeling

- Due Diligence Evaluations

- Pavement Design

- Water Well Design 

- Landslide Evaluations



Earth and Water

Earth Challenges
HDL’s Geotechnical Services Group combines expertise and practical 

experience with advanced field and laboratory testing techniques to 

identify and solve soil issues during the design phase – before they 

become an issue during earthwork.

The team routinely performs geotechnical subsurface investigations 

and provides geotechnical engineering recommendations for 

site development projects ranging from small buildings to large 

infrastructure developments.  

Water Challenges
Defining the problem is a critical first step in determining future site 

action when developing an effective solution to a groundwater concern. 

HDL’s professionals evaluate the geological conditions of the water-

bearing zones and apply the principles of hydrogeology and geology 

to address groundwater challenges with efficient and cost-effective 

solutions.
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Geotechnical Project Experience
The scope of our geotechnical experience covers vertical structures, tanks, 
roads and bridges, landfills, dams and levees, and utility infrastructure. 
From our certified laboratory, we provide a wide range of testing 
services for soil, rock, and construction materials that complement our 
geotechnical services.

Point Hope Coastal Erosion

Point Hope’s peninsula is vulnerable to 

periodic storm surge flooding and erosion. 

Due to this, the community’s single-lane road 

to their water source is subject to frequent 

flooding and needs continual repair. 

 

The Point Hope Coastal Erosion Mitigation 

project will create an egress that is inland 

so the village maintains access to water, gravel sources, and terrestrial 

subsistence foods during significant flood events. 

Quality   aggregate   and   gravel are needed     for     the     project,     but     

materials    available near the village are unsuitable, and importing 

aggregate is very expensive. 

 

To find aggregate a reasonable distance from the village, HDL built upon 

existing data and past reconnaissance to inform and refine the evaluation 

of potential material sources. The team also conducted a geophysical 

survey using seismic refraction to evaluate four sites identified as potential 

aggregate sources. Survey results were used to provide recommendations 

for the location with the highest potential for producing a significant 

quantity of quality aggregate. Despite facing harsh winter conditions in the 

remote region, HDL safely completed the drilling at the selected site 20 miles 

outside the village without the expense of a helicopter.

Kaktovik Outfall
The wastewater outfall in the village of Kaktovik is supported by piles located 

on the edge of a bluff, but the current foundations are failing due to erosion. 

 

To help ensure continued waste management in the village, HDL conducted 

a geotechnical evaluation of the subsurface conditions at the site. HDL 

determined that the bluff consists of unfrozen soils and permafrost subject 

to thaw degradation and seasonal groundwater movement, while the toe of 

the slope is subject to water and ice erosion. 

 

The results of this evaluation were used to develop recommendations for 

pile relocation, slope stabilization, and minimizing thermal impacts on 

permafrost.
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Quinhagak Structural Assessment
Quinhagak has been experiencing climate impacts, 
including permafrost degradation, for many years. 
However, the community began to note that the impacts 
on structures were dramatically increasing. When 
the foundations of the community’s headstart and 
multipurpose buildings due to permafrost degradation, 
HDL assisted by performing structural evaluations and 
community-wide inspections of the permafrost. The 
geotechnical team combined this project with a separate 
geotechnical investigation at the Quinhagak Airport to 
reduce drilling costs. As a result, the assessments for the 
two buildings were completed within NVK’s budget and 
saved the community roughly $60,000.

Point Lay Water & Sewer Upgrade
Deteriorating permafrost conditions in Point Lay are causing significant failure of buried 
utilities, particularly the water and sewer lines. The high-centered polygons present in 
Point Lay are thaw-unstable and have caused settlement of the water and sewer main 
and collector lines. As a result, many homes have been left without water and sewer 
service.  
 
To assist with these ongoing issues, HDL evaluated the permafrost and developed 
recommendations to improve the water and sewer systems in the community. The team 
used information gathered from the community to refine the surface investigation to 
critical, representative areas.  
 
To reduce project costs, the group leveraged an in-house portable drill system to 
understand soil and temperature conditions in permafrost, which was done at a fraction 
of the cost of conventional drilling. Further, while in Point Lay, the field team quickly 
adapted methodologies to project challenges, incorporating a power pole drill rig already 
present in the community and employing a local operator to run the drill rig. 

Atqasuk Material Source Study
While HDL was providing design services for the Atqasuk 
Airport Rehabilitation project, the North Slope Borough 
requested that HDL evaluate whether bedrock in the area 
could be developed to provide a material source for the 
ongoing airport project and future projects. 
HDL performed geophysical evaluations at select 
locations and performed multiple seismic surveys. The 
seismic surveys measured shear wave velocities of the 
subsurface materials to a depth of up to 100 feet below 
the ground surface. This data was used to locate potential 
material sources, and HDL provided a geophysical report 
detailing and interpreting the data.

Northway Wastheteria Foundation
The Northway Washeteria plays a significant role in 
the lives of Northway’s residents as it provides drinking 
water for all residents and offers showers, washers, and 
dryers. However, permafrost degradation was causing 
the failure of some of the Washeteria’s foundations, 
sometimes rendering the Washeteria inoperable. The 
HDL team worked to complete an engineering evaluation 
of the failing foundations and developed construction 
documents to replace portions of the washeteria 
foundation. During the foundation repairs, the team 
provided construction administration services. 10



Haines Airport
HDL mobilized to 
Haines to perform 
geotechnical oversight 
during drilling for the 
drainage improvement 
and pavement 
rehabilitation design. 
The team recorded blow 
counts, classified and 
collected soil samples, 
and documented drilling 
activities for the nine 
boring performed for 
the project. In addition, 
they conducted dynamic 
cone penetrometer in the 
borings and performed 
laboratory testing to 
assist with the necessary 
design analyses.

Salamatof Tower
HDL evaluated the 
subsurface conditions 
near the proposed 
Salamatof Tower, which 
involved one boring. 
Samples were collected 
and tested for moisture 
content, organic 
content, and grain size 
distribution to define the 
properties of the gravel 
resource. The evaluation 
results were provided in 
a report that detailed the 
geotechnical data and 
included interpretations 
of the subsurface 
conditions encountered.

Matanuska Exp. Farm
HDL evaluated the gravel 
resources that could 
be developed on the 
University of Alaska’s 
Matanuska Experiment 
Farm in Wasilla. The 
project included 
evaluating the gravel 
resources on a 5.7-acre 
parcel east of the cattle 
pasture (Area 1) and a 
70-acre parcel east of 
Johnson Lake (Area 
2). HDL drilled borings 
and test pits in both 
areas to collect and test 
samples. HDL provided 
the evaluation results in a 
report.

East Susitna Well
The City of Wasilla 
needed a new well that 
had low arsenic levels.  
HDL performed a 
hydrogeologic analysis 
to identify a potential 
aquifer that required 
minimal treatment and 
was located where the 
well could be connected 
to the existing water 
system. A well was drilled 
and used to collect water 
samples and estimate 
aquifer capacity. 

Chugach Foothills
As part of drainage 
improvements for the 
Chugach Foothills area 
between Rendezvous 
Circle and Leeper Circle, 
HDL provided an analysis 
of the groundwater 
conditions in the 
subdivision. The team 
also identified potential 
sources of reoccurring 
flooding in the area and 
developed alternative 
solutions to the problems 
identified.

Kenai Well
To assist with designing 
a new water well in 
Kenai, HDL performed a 
detailed hydrogeologic 
analysis to determine 
which wells/areas 
contributed to arsenic in 
the City’s drinking water. 
The team also sampled 
and tested water at 
various locations and 
used the data to develop 
a conceptual model of 
the aquifer system and 
select the location of test 
wells to further evaluate 
the aquifer. 
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We partner with our clients to develop creative solutions 
with an emphasis on quality, integrity, teamwork, 
responsibility, and a can-do attitude. We encourage our 
employees to follow their passions and are committed to 
their safety, well-being, and development. HDL is dedicated 
to working with the Alaskan community to develop 
sustainable and economical infrastructure. 14
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