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1. INTRODUCTION  
The purpose of this report is to summarize the results of existing geotechnical information 
at the Port of Nome and document anticipated geotechnical conditions as they pertain to 
the Recommended Selected Plan (Alternative 8B) for the Port of Nome Modification. This 
report also provides preliminary geotechnical design criteria for proposed rubble-mound 
breakwater construction and dredging throughout the harbor. Information and 
assumptions in this report were developed through a desk study of existing geotechnical 
information, and it is intended for use by design engineers and planners to evaluate 
feasibility alternatives for new harbor improvements at the Port of Nome. Information in 
this report is not intended for use in construction contract documents. A geotechnical site 
investigation will be performed, and detailed geotechnical design criteria will be 
developed during the Preconstruction Engineering and Design (PED) phase.  

2. LOCATION AND PROJECT DESCRIPTION 

The Port of Nome is a coastal marine port with a causeway to the west and a breakwater 
to the east, protecting the existing Outer and Inner Harbors from wind and wave action. 
The Port of Nome is at the terminus of the Snake River, which flows into the Inner Harbor 
from the north before flowing into the Outer Harbor and Norton Sound, as illustrated in 
Sheet B.1-1, located in Appendix B.1. 
 
The proposed Recommended Selected Plan, referenced as Alternative 8B in the 
Feasibility Report, is illustrated in Sheet B.1-2 along with a preliminary layout of soil 
borings to be considered for PED that is displayed in Appendix B.1. The Recommended 
Selected Plan extends an L shape section approximately 3,484 feet (ft) off the existing 
causeway, with additional docks. The east breakwater is to be removed and replaced with 
a causeway/breakwater; approximately 3,900 ft long shifted further east to widen the 
current harbor. The current plan is for dredge depths to be increased to -40 ft mean lower 
low water (MLLW) within the Deep Water Basin, and deepening to -27 ft MLLW in the 
Outer Basin.   
 
Alternative 8B shares the same conceptual cross-sectional breakwater design as the 
current causeway. These breakwaters would be exposed to the open ocean environment 
and designed as 3-layer rubble mound breakwaters constructed at slopes of 1.5 and 2 
horizontal to 1 vertical with 10-ton armor stones to a crest elevation of +28 ft MLLW.  
 

3. EXISTING GEOTECHNICAL INFORMATION 

The Port of Nome had five historical investigations completed over the years since 1982 
for various developments. The first available historical geotechnical investigation report 
(most applicable for this study) was conducted in 1982 by Harding Lawson Associates 
(Port of Nome Soil Investigation Report, May 1982), which included the only offshore 
exploration. The other investigations occurred within the small boat harbor and outside 
the study footprint. These small boat harbor investigations are still beneficial resources to 
aid in understanding the overall geotechnical conditions within the general study area. 
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The summary of relevant subsurface conditions given below will primarily focus on 
information provided in the 1982 offshore investigation conducted by Harding Lawson. 

The Harding Lawson geotechnical investigation included seven test borings along the 
offshore causeway alignment, as illustrated in the boring location map (Sheet B.1-3). 
Their report provides information on particle size distribution, triaxial compressive 
strength, consolidation, and relative density of the soil samples, and associated 
geotechnical analyses.  

Based on the Harding Lawson investigation, subsurface conditions below the causeway 
consist of four strata consisting of Holocene (recent deposits) sediment underlain by three 
identifiable Pleistocene deposits (glacial till, older marine deposits, and gravel rubble). 
Sediment at the mudline was classified as silty sand with a trace amount of gravel (recent 
deposits) to depths -5 to -37 ft MLLW, followed by gravelly silty sand (glacial till) to depths 
of approximately -15 ft to -47 ft MLLW, followed by silty fine sand (older marine deposits) 
to depths of approximately -35 ft to -71 ft MLLW. Sandy gravel underlies the silty fine 
sand to depths of approximately -45 ft to -72 ft MLLW. Below the sandy gravel, weathered 
micaceous schist bedrock was encountered to a maximum depth explored (-77 ft MLLW). 
The recent deposits, glacial till, and older marine deposits were determined to be medium 
dense to dense, medium dense to very dense, and dense to very dense, respectively, 
based on the Standard Penetration Test blow count results. The Harding Lawson 
investigation report with exploration logs is provided in Appendix B.2, with the boring 
locations provided on Sheet B.1-3.  

Boring locations related to the small boat harbor investigations are shown on Sheets B.1-
3 and B.1-4. Reports for these investigations, as listed below, can be provided upon 
request. 

 Tippetts-Abbett-McCarthy-Stratton. Port Of Nome, Alaska Design Memorandum. 
1982.  

 Woodward-Clyde. Nome Harbor Site Investigation Report. 1997.  
 USACE. Geotechnical Findings Report-Nome Harbor Sheet Pile Replacement. 

2004.  
 Shannon & Wilson. Preliminary Geotechnical Report Nome Harbor Sheet Pile 

Replacement. 2004.  
 USACE. Geotechnical Findings Report-Nome Harbor Sheet Pile Replacement. 

2006.  
 USACE. Alaska Deep-Draft Arctic Port System. 2015.  
 USACE. Geotechnical Data Report Nome Harbor Dredging. 2018.  

 

4. GEOTECHNICAL ANALYSIS AND RECOMMENDATIONS  

Performance of the current causeway and breakwater along with existing geotechnical 
information suggest favorable foundation conditions for Alternative 8B at the Nome 
Harbor.   
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 Breakwater Slope Stability and Settlement  

The foundation conditions for the proposed breakwater additions/modifications would 
most likely consist of stratified layers of medium dense to dense, fine to coarse sand with 
gravel and cobbles. Based on earlier site investigations, bedrock depths below the 
general study area range from approximately -46 to -72 ft MLLW. Given the existing data, 
there are no anticipated changes required to the current proposed breakwater cross-
section. 
 
Breakwater slope stability, settlement, and seismic hazard analyses were not performed 
for the Port of Nome alternatives because the expected foundation conditions were 
assumed to be very similar to the existing causeway and breakwater structures. A brief 
seismic hazard assessment was conducted using an analysis software developed by the 
U.S. Geological Survey (USGS) – The Unified Hazard Tool. The primary seismic 
parameters that are of concern to geotechnical design are the peak ground acceleration 
(PGA) and the corresponding magnitude (Mw), which were determined to be 0.209g and 
6.14 in the Unified Hazard Tool for the Port of Nome. Table 1 shows the pertinent data 
used in the brief seismic hazard assessment and Figure 1 show the deaggregation curve 
for an estimated magnitude of 6.14. Slope stability, settlement, and seismic hazard 
analyses will be performed after subsurface soil conditions are investigated in detail 
during PED.   
 
Table1. Pertinent Data used in Seismic Evaluation 
Latitude Longitude Design Return Period in Years Soil Site Classification 
64.499 -165.429 2475 years (2% in 50 years) 760 m/s (B/C Boundary) 

 
 

 
Figure 1. Deaggregation Curve for Mw=6.14 
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 Dredging   

The proposed harbor sections are to be dredged to depths -40 ft MLLW with 2 ft over 
dredge for the Deep Water Basin and -27 ft MLLW with 1 ft over dredge for the Outer 
Basin with. The thickness and character of soil stratum above the bedrock are not 
completely certain without performing additional field explorations. However, the 
anticipated dredging methods considered throughout the dredge sections would primarily 
be mechanical, but hydraulic dredging would be considered in certain areas. Mechanical 
dredging is considered the primary method due to the in-place denseness of the soil 
layers and the presence of cobbles. Until further information can be obtained, mechanical 
dredging is the preferred approach when handling the dense material with an estimated 
volume of cobbles up to 25 percent. Existing data indicates the soil will allow side slopes 
and transition slope between the two basin-depths at 1.5 horizontal to 1 vertical, with 
bedrock not expected to be encountered.   

 Future Geotechnical Site Investigation Recommendations  

Geotechnical investigations need to be performed during PED to properly characterize 
the proposed dredge material, evaluate and recommend the suitability of breakwater 
foundation material, and identify any geological conditions that would require special 
foundation treatment. Geotechnical information will also be used to establish the basis for 
accurate dredging cost estimates. Preliminary geotechnical exploration costs for both 
drilling and surveying have been determined and submitted for Alternative 8B, the 
Tentatively Selected Plan. The following geotechnical investigations are recommended 
in support of Alternative 8B design: 
 

1. Conduct an offshore geotechnical site investigation consisting of drilling between 
50 and 60 test borings below the proposed rubble mound breakwaters and the 
deep water basin.  The preferred drilling method would consist of using standard 
penetration testing, large penetration testing (SPT/LPT), or sonic drill methods that 
would be able to penetrate dense, coarse-grained sediments with cobbles and 
boulders, and thin walled tube sampling. Standard or Large Penetration Testing 
shall be conducted with regards to the various site conditions and depths such as 
hammer energy, length of rods, and wave impact on the work platform for accurate 
field correction. 

 
2. Conduct an offshore marine geophysical investigation to define sub-seafloor 

conditions further and complement the geotechnical drilling by providing a broader 
understanding of subsurface stratigraphy and the depth to the top of bedrock within 
the dredging areas. The geophysical investigation should consist of survey track 
lines collected at a nominal spacing of 25-ft parallel and perpendicular to the 
proposed breakwater alignments and outer harbor sections.     

 
3. Perform laboratory testing on selected soil samples from the geotechnical site 

investigation to include but not limited to particle size distribution with and without 
hydrometer, Atterberg limits, consolidation and triaxial tests. 



Port of Nome Geotechnical Feasibility Study – Nome, Alaska                 March 2020 

5 
 

5. REFERENCES  

 
“Unified Hazard Tool.” U.S. Geological Survey, earthquake.usgs.gov/hazards/interactive/ 
 
     



 
Port of Nome Geotechnical Feasibility Study – Nome, Alaska                 March 2020 

1 
 

 

APPENDIX B.1 

MAPS AND SKETCHES 

 

      Project Location Map and Alternative 8B  ........................................................ Sheet B.1-1 

      Test Boring Location Map – Outer Harbor  ....................................................... Sheet B.1-3 

      Test Boring Location Map – Small Boat Harbor  .............................................. Sheet B.1-4 

       
 

 

  



 
Port of Nome Geotechnical Feasibility Study – Nome, Alaska                 March 2020 

2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sheet B-1.1 Project Location Map and Alternative 8B 
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