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Figure 1. Phase 3 Test Hole Locations. 
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INTRODUCTION 
 
This report documents physical site and subsurface conditions, provides interpretation of 
anticipated site conditions, and recommends design and construction criteria for the project. This 
report is intended to serve as a geotechnical guide during project design and a geotechnical 
reference during construction. 
 
The Alaska Department of Transportation and Public Facilities (DOT&PF) is planning to 
reconstruct the Parks Highway from MP 315 to 325. This project will include construction of 
major realignments involving deep cuts and fills, along with grade changes and drainage 
improvements. This preliminary memorandum has been prepared to summarize the third phase 
of a geotechnical investigation for this project. 
  
This phase of the investigation was performed to gather more detailed information where the 
major realignments will occur (Figure 1). These realignments have changed slightly since 2019 
when the first phase of the investigation took place. Northern Region Material Sections cored 
four test holes where large cuts will take place in bedrock to confirm the presence of non-
rippable bedrock seen in seismic refraction surveys performed in 2019 and 2021. Nine test holes 
were also drilled to determine the thickness of silt overburden in an area of the realignment 
where large amounts of fill will be placed.  

SUMMARY 
 
This geotechnical investigation took place in June and July 2021 and included coring several test 
holes in the large bedrock cut areas and drilling several shallow test holes in a large fill area. 
During Phase 1 of this investigation in 2019, both the large cut and fill areas were drilled. Since 
the first investigation, these realignments have changed slightly, and it was determined additional 
drilling would be beneficial for the following reasons: 
 

1. Large cuts in bedrock are planned in three areas of the realignment. During the 2019 
investigation, rock coring took place in the three areas where the deepest cuts were 
planned. TH19-022 experienced difficult drilling before reaching depth, the core tooling 
then became lodged in the test hole at approximately 138 feet. TH19-023 was able to 
reach the depth needed, 90 feet. TH19-024 started experiencing the same difficult drilling 
as seen in TH19-022 before depth was reached and drilling was stopped. Seismic 
refraction surveys were performed along sections of the realignment for TH19-022 and 
TH19-023 in 2019. The location of these surveys were on the previous realignment 
between former Station 1553+00 to 1570+00 and former Station 1577+00 to 1590+00. 
The results of these surveys showed TH19-022 terminated in bedrock that increased in 
seismic velocity. This higher seismic velocity may indicate more competent bedrock 
which is believed to be what caused the difficult drilling. Seismic velocities in the 
bedrock where TH19-023 was drilled were consistent, as the coring results confirmed; 
however, the survey did show higher seismic velocity in bedrock surrounding the test 
hole. An additional seismic refraction survey was performed in June 2021 along the 
realignment where TH19-024 was drilled. The results of this survey showed the difficult 
drilling experienced in this test hole location was most likely for the same reason as in 
TH19-022, a transition into more competent, higher seismic velocity bedrock from the 
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highly weathered, lower seismic velocity schist that the rest of the test hole encountered. 
The higher seismic velocity bedrock identified by the seismic refraction survey is 
considered marginally rippable to non-rippable material. NRMS felt additional coring in 
these areas would be beneficial in confirming the presence of potentially non-rippable 
material. 
 

2. There are two areas of this realignment where large fills will be constructed. In the final 
Geotechnical Report that included data and recommendations for Phase 1 and 2 of this 
investigation recommendations for these large fills included removal of the loose, 
relatively high moisture-content silty overburden as it may be susceptible to 
consolidation, lateral spreading, and downslope movement in areas with steep gradients. 
Revisions of the realignment have moved one section of the large fill slightly downslope. 
Due to this revision, NRMS drilled additional test holes using a Tanaka hand auger to 
verify whether the thickness of the silty overburden was consistent with what was 
encountered on the previous realignment.  

The following summarizes the subsurface conditions encountered in this investigation: 
 
Realignment/Cut (Stations 1485+00 to 1509+00 and 1550+00 to 1592+00, Figures 4 and 5): 
 
Four test holes, TH21-015 to TH21-018, were cored in the bedrock cuts for the realignment. 
These test holes encountered 2 to 3 inches of organic mat, 3 inches to 1.75 feet of silt, and schist 
bedrock. The mineral composition of the schist bedrock included varying mixtures of muscovite, 
graphite, garnet, and biotite. The presence of non-rippable material was confirmed with this 
coring and the seismic refraction surveys performed in 2019 and 2021. 
 
Realignment/Fill (Station 1520+00 to 1540+00, Figure 6): 
 
Nine test holes, TH21-006 to TH21-014, were drilled to determine the thickness of silty soil 
overlying weathered bedrock. These test holes encountered 2 to 6 inches of organic mat 
underlain by 2 to 5 feet of silt. The silt overlies highly to completely weathered micaceous schist. 
The results of this drilling are consistent to the drilling performed in Phase 1 of this 
investigation. 

OTHER REPORTS AND INVESTIGATIONS 
 
Simpson, J., 2021, Parks Highway Milepost 315-325 Reconstruction Project No. Z7606570000, 
Federal No. 0A45028. Geotechnical Report, Alaska Department of Transportation and Public 
Facilities, 214p. 
 
Speeter, G., 2021, Rippability and Shrink/Swell Estimate: Parks Highway Milepost 315-325 
Reconstruction. Memorandum, Alaska Department of Transportation and Public Facilities, 3p. 
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PHYSICAL SETTING 
 
Climate 
 
The project site is located within the continental subarctic climatic zone of Alaska (Hartman and 
Johnson, 1984), characterized by short, warm summers, long, very cold winters, and low 
precipitation and humidity. Climate data for Nenana, Alaska was obtained from the Western 
Region Climate Center (https://wrcc.dri.edu) (Table 1). Air freezing and thawing indices were 
calculated based on data also obtained from WRCC. The air thawing index, or degree-days 
above freezing, can be used to calculate the depth of thaw during the year. The air thawing index 
listed below takes the annual thawing-degree-days (TDD) for the last thirty years and averages 
them. The design thawing index takes the average of the three warmest (highest) TDD over the 
last twenty-five years. Likewise, the air freezing index, or degree-days below freezing, can be 
used to calculate the depth of ground freezing during winter.  The air freezing index listed below 
averages the annual freezing-degree-days (FDD) for the past thirty years. The design freezing 
index averages the three coldest (highest) FDD for a shorter period, 1986 to 2010, due to missing 
data prior to 1986. This data is summarized in Table 2.   

 
Table 1. Climate Summary Data for Nenana, Alaska from 1981 to 2010. 
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2.9 8.3 24.2 42.2 60.6 71.7 72.8 65.6 52.4 30.1 9.8 5.9 37.3 

Average 
Min. 

Temperature 
(F) 

-14.7 -12.4 -1.2 17.5 34.7 44.9 49.2 44.0 33.4 14.4 -6.2 -11.6 16.1 

Average 
Total 

Precipitation 
(in.) 

0.45 0.37 0.25 0.13 0.51 1.01 1.93 1.83 1.10 0.74 0.72 0.55 9.59 

 
Table 2. Thawing and Freezing Indices for Nenana, Alaska. 

Index Value 

Air Thawing Index 3261 Fahrenheit Degree-days1 

Air Freezing Index 5429 Fahrenheit Degree-days1 

Design Thawing Index 3752 Fahrenheit Degree-days2 

Design Freezing Index 6334 Fahrenheit Degree-days2 

1) Calculated from 1981 through 2010 daily average temperatures                                                                               
2) Calculated from monthly average temperatures from 1986 through 2010 due to missing data prior to 
1986 
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Physiography and Topography 
 
The project is located in the Northern Plateau province called the Yukon-Tanana Upland 
(Wahrhaftig, 1965). The Upland is characterized by rounded ridges, with gentle side-slopes. 
Compact, rugged mountains are located in the western and eastern part of the Upland. Valleys 
are generally flat, alluvium floored, and one-quarter to one-half mile wide. Most streams follow 
the structural trends of the bedrock, which includes sharp bends and direction reversals around 
ridges and hard rock. The few lakes in the Upland are mainly thaw lakes in valley floors and low 
passes. Discontinuous permafrost underlies the entire Upland. There is active periglacial mass-
wasting at high altitudes. Ice wedges and pingos are common in valley floors and lower hill 
slopes (Wahrhaftig, 1965). 
 
Geology 
 
The geology of the Yukon-Tanana Upland in the vicinity of the project site is mainly schist and 
gneiss of possibly Precambrian age. Small, scattered granitic intrusions are present in the 
northwest portion of the Upland, and large, irregular batholiths make up much of the 
southeastern part. Thick deposits of windblown silt overlie the lower slopes of hills and deeper 
stream gravels in valleys. Alluvial deposits of gold and other metals are common throughout the 
Upland (Wahrhaftig, 1965). In 2015, the United States Geological Survey (USGS) published a 
compiled geology map for the state of Alaska. This map shows unconsolidated surficial deposits 
and pelitic schist and quartzite bedrock in the immediate project vicinity (Figure 2). 
 
Seismicity 
 
The project area is located within the Minto Flats seismic zone, an area of high seismic activity. 
In the Fairbanks vicinity, a series of north-northeast-trending, left-lateral strike-slip seismic 
zones have been identified (Rampart, Minto Flats, Fairbanks, Salcha), which are the source of 
numerous earthquakes each year. Each zone is capable of producing earthquakes greater than 
magnitude 6.0. The Minto Flats seismic zone is associated with two distinct lineaments of 
seismicity across the Nenana basin. Figure 3 illustrates USGS reported earthquakes in the last 
100 years. According to the USGS Earthquake Hazards Program, a peak ground acceleration of 
0.272 g can be expected for the project site. 
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Figure 2. Geologic Map of Project Area. 
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Figure 3. Seismic Map of Project Area. 
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FIELD INVESTIGATION 
 
Fieldwork was conducted between in June and July of 2021 by Northern Region Materials 
Section (NRMS) Engineering Geologist J. Simpson and Drillers P. Lanigan, M. Sousa, T. 
Hartford, T. Babin, and G. Nelson. Drilling was conducted utilizing a track-mounted CME 850 
drill rig with rotary-wash tri-cone and 2 inch rock-core barrels and a Tanaka hand auger with 2  
inch solid augers. Samples were collected from split-spoons samplers and rock core barrels. Test 
hole conditions were logged in the field in accordance with the Unified Soil Classification 
System (USCS). Test hole locations were recorded with a handheld Garmin GPS 64st, using the 
North American Datum (NAD) 83, with an accuracy of 50 feet.  
 
Other field investigations included a seismic refraction survey where a realignment of the 
highway will require large cuts in the bedrock. The survey took place between from approximate 
Station 1493+40 to 1502+90. This survey was completed by Logic Geophysics and Analytics.  

SUBSURFACE FINDINGS 
 
A total of 13 test holes were drilled for this investigation. This included 4 cored test holes and 9 
shallow test holes. Figures 2 and 3 show the locations of the cored test holes for the large cut 
areas and Figure 4 shows the shallow test holes for the large fill areas. Table 3 outlines the 
subsurface findings from the test holes cored in bedrock. Table 4 outlines the subsurface findings 
for the shallow test holes showing the amount of silt overlying bedrock. 
 
Realignment/Cut (Figures 4 and 5): 
 
Four test holes were cored to determine the bedrock conditions and confirm the presence of non-
rippable material along the revised realignment. These test holes were drilled to depths from 81 
to 111 feet below ground surface (bgs). All test holes encountered schist bedrock composed of 
varying amounts and combinations of graphite, garnet, muscovite, and biotite. Table 3 describes 
these test holes and Figures 4 and 5 show their locations.  
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Table 3. Realignment/Cut Test Hole Descriptions. 
Test Hole 
Number 

Depth 
(ft) Description Comments 

TH21-015 111 

• 3" organic 
mat                     

• 4" silt                               
• ~110.5' schist 

bedrock 

• bedrock composition consisted of varying combinations of 
graphite, muscovite, quartz, and biotite                                                                           

• biotite and quartz contents increased with depth                                                             
• bedrock was slightly to completely weathered and generally 

weak with close fracture spacing                                              
• RQD ranged from very poor to good 

TH21-016 93.66 

• 2" organic 
mat                      

• 1.67' silt                                  
• ~92' schist 

bedrock 

• bedrock composition consisted of varying combinations of 
graphite, muscovite, garnet, quartz, and biotite                                                                     

• bedrock was slightly to completely weathered and generally 
medium weak to weak with close fracture spacing                                                                          

• RQD ranged from very poor to fair 

TH21-017 81 

• 2" organic 
mat                     

• 1.8' silt                               
•79' schist 
bedrock 

• bedrock composition consisted of varying amounts of 
muscovite and graphite                                                             

• majority of bedrock was highly to completely weathered 
with small areas of slightly to completely weathered                                                                                 

• generally very weak with very to extremely close fracture 
spacing                                                                                       

• RQD ranged from very poor to poor 

TH21-018 81 

• 3"                                      
• 15" silt                                 

• 79.5' schist 
bedrock 

• bedrock composition consisted of varying combinations of 
muscovite, quartz, graphite and garnet                                                                                       

• bedrock was slightly to completely weathered, generally 
medium weak to weak with close fracture spacing                                                                                   

• RQD ranged from very poor to fair 
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Figure 4. Realignment/Cut TH21-015 Location. 
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Figure 5. Realignment/Cut TH21-016 to TH21-018 Locations. 
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Seismic Refraction Survey Correlation to Realignment/Cut Test Holes: 
 
Three seismic refraction surveys were performed for this project. The most recent survey, 
performed in June 2021, was located where TH19-024 and TH21-015 were drilled (Figure 4). 
The current realignment in this area only slightly differs from its original location. This survey 
showed that TH19-024, which was terminated early due to difficult drilling conditions, showed a 
transition into relatively more competent material with higher seismic velocity material at this 
depth. Two seismic refraction surveys were performed in 2019 on portions of the previous 
alignment where TH19-022 and TH19-023 were drilled (Figure 5). These surveys showed a high 
correlation with what was encountered in these test holes, lower seismic velocities in highly to 
completely weathered and weak to extremely weak bedrock. The survey performed where TH19-
022 was terminated due to difficult drilling conditions which resulted in the tooling getting 
lodged in the test hole also showed a transition into relatively more competent material with a 
higher seismic velocity at this depth. While these survey locations no longer reflect the current 
realignment location, an attempt was made to locate higher seismic velocity material, which will 
likely be non-rippable, along the current realignment based on these surveys (Figure 3, TH21-
016 to TH21-017). The seismic refraction survey results including test hole locations can be 
found in Appendix B. 
 
In an effort to correlate the subsurface findings in the four test holes cored in July 2021 with the 
seismic refraction surveys, the characterizations of the rock core properties (weathering, strength, 
fracture spacing, and RQD (rock quality designation)) were assigned values, e.g. completely 
weathered was given a value of 1, highly weathered a value of 2, etc. Seismic velocity contours 
from the surveys were matched with the corresponding depths from the test holes. A weighted 
average of the properties characterized in the rock core was then calculated for the depth ranges 
associated with the seismic velocities. These values were then graphed to determine what 
correlations exist between the rock core properties and the seismic velocities. The assigned 
values for the rock core properties and the graphs are included in Appendix B. 
 
TH21-015 was drilled along the current realignment and the seismic refraction survey line. The 
survey showed steadily increasing seismic velocities with depth. The characterization of the rock 
core properties were slightly variable in the lower seismic velocities (4000-6000 ft/s); however, 
once marginally rippable (6000-8000 ft/s) and non-rippable (8000+ ft/s) seismic velocity depths 
were encountered a relatively steady increase of characterization values and competency of the 
rock was seen. At these depths and higher seismic velocities there was less weathering, less 
fracturing, and higher RQD values indicating that the seismic refraction data correlates well with 
the drilling data and can reliably assess the rippability of material in the subsurface. 
 
TH21-016 was drilled on the current realignment, slightly downhill and to the east of TH19-022. 
This test hole was drilled in an attempt to locate higher seismic velocity material that appears at a 
shallower depth according to the seismic refraction survey performed in 2019 along the former 
realignment. The rock core properties that correspond to lower seismic velocities were variable, 
especially weathering and fracture spacing. In the approximate marginally rippable to non-
rippable seismic velocity zones all properties showed higher values associated with competency 
until the transition into a zone of ~8000 ft/s. At this depth the core barrel suddenly dropped 
approximately one foot, followed by intense shaking and another sudden one foot drop. At this 
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time, water circulation ceased as all water was lost in the test hole and was no longer being 
recovered. Recovery from this core run was minimal, however; the recovery was sufficient 
enough to show a significant decrease in the rock core properties. The drill reaction experienced 
at the bottom of this test hole was the same reaction experienced in TH19-022 at depths also 
corresponding to ~8000 ft/s seismic velocities. Since this reaction caused the core tooling to 
become lodged and unrecoverable in TH19-022, drilling of TH21-016 was stopped. The cause of 
this reaction is unknown.  
 
In order to avoid rippability versus non-rippability disputes during construction, TH21-017 was 
drilled in an attempt to find a localized shallow anomaly of higher seismic velocity material, 
located slightly downhill and to the west of TH19-022. NRMS geologists attempted to 
extrapolate the location of TH19-022 downtrend to the current alignment to drill this through 
anomaly of higher velocity material. To accomplish this, NRMS personnel attempted to project 
the high velocity anomaly in the seismic data down the structural trend to where it would be 
located beneath the current realignment. However, TH21-017 appears to have been drilled on the 
outside margin of this anomaly because it encountered rock properties consistent with mid-range 
seismic velocity values that extend out of this anomaly of higher seismic velocity values. Since 
this test hole was not drilled on the exact survey location, small, localized areas should still be 
expected on the current alignment but may differ in depth, thickness, etc.             
 
TH21-018 was drilled on the current realignment, slightly downhill and to the west of TH19-023. 
This location was anticipated to have shallower non-rippable material based on seismic data. 
Characterization of rock core properties showed a trend of less weathering and fracturing with 
increasing seismic velocities while the strength of the rock core was relatively consistent and the 
RQD was variable. This material was relatively competent and could generally be considered 
non-rippable. 
 
To further expand on the correlation of the seismic refraction surveys, test hole findings, and 
rippability, the seismic velocities at any one point as presented in this report reflect the 
lithological properties (lithology/composition) and the physical properties (weathering, strength, 
fracture spacing, and RQD) of the rock. To achieve the higher seismic velocities, generally 
greater than 8000 ft/s, the rock would need to have relatively competent lithological and physical 
properties. Lower seismic velocities, generally less than 6000 ft/s, can be achieved by a 
combination of the conditions of these properties, either lithological properties that are 
moderately competent with less competent physical properties or less competent lithological 
properties and more competent physical properties. Mid-range seismic velocities, generally 
6000-8000 ft/s, can reflect a relatively wide range of lithological or physical property conditions 
that are uniform in at least one aspect and this may result in rippable material. In summary, as the 
seismic velocities reflect combinations of the lithological and physical properties of the rock, 
when considering the areas to be cut as a whole it should not be assumed that all low seismic 
velocities suggest completely to highly weathered rock or that strength will always notably 
increase with an increase in seismic velocity, etc. 
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Realignment/Fill (Figure 6): 
 
Nine shallow test holes were drilled to determine the silt overburden thickness in this section of 
the revised realignment. Table 4 describes these test holes and Figure 6 shows their locations. 
 

Table 4. Realignment/Fill Test Hole Descriptions. 

Test Hole 
Number 

Depth 
(ft) Description Comments 

TH21-006 7 
• 3" organic mat                  

• 4.75' silt                           
• 2' bedrock 

• silt was moist or moist to wet and 
may have contained some seasonal 

frost                                                        
• bedrock was micaceous schist that 

was highly to completely weathered to 
silty/sandy soil with some small gravel 

sized pieces 

TH21-007 5 
• 6" organic mat                   

• 3' silt                                
• 1.5' bedrock 

TH21-008 4.5 
• 3" organic mat                

• 3.75' silt                          
• 0.5' bedrock 

TH21-009 6 
• 3" organic mat                          

• 4.75' silt                          
• 1' bedrock 

TH21-010 4.5 
• 3" organic mat                    

• 3.25' silt                           
• 1' bedrock 

TH21-011 7 
• 3" organic mat                  

• 4.75' silt                           
• 2' bedrock 

TH21-012 6 
• 3" organic mat                  

• 3.25' silt                           
• 2.5' bedrock 

TH21-013 4 
• 3" organic mat                  

• 2.25' silt                            
• 1.5' bedrock 

TH21-014 6.5 
• 3" organic mat                

• 5.25' silt                         
• 1' bedrock 

 
Overburden thickness in these test holes was consistent with the findings from the test holes 
drilled in 2019 along the former realignment.
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Figure 6. Realignment/Fill TH21-006 to TH21-014 Locations.
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COMMENTS AND RECOMMENDATIONS 

This investigation took place to gather additional information due to the revised realignment with 
both large cut and fill areas. Recommendations for the large cut and fill portions of the 
realignment are as follows: 

Realignment/Cut: 

Drilling on the realignment cut sections in 2019 encountered mostly highly weathered schist 
bedrock. While construction equipment used on large excavations is expected to be able to 
excavate most of this material without ripping, seismic refraction survey results showed more 
competent material is some of these areas. The seismic velocities indicated (per Caterpillar 
rippability tables) some material will require ripping and the remainder may require blasting. An 
additional seismic refraction survey and drilling performed in this investigation confirmed the 
presence of this more competent material that will be marginally rippable to non-rippable. 
Consider including a pay item for Unclassified Excavation and one for Rock Excavation, with 
note in Plans that Rock Excavation is expected to require drilling and blasting. 

The seismic survey completed in June 2021 is the only seismic data that reflects the current 
realignment and therefore is the only area where percentages of rippable versus non-rippable 
material can be determined. This survey was completed between approximate Stations 1493+40 
and 1502+90. The percentage of rippable, marginally rippable, and non-rippable material in this 
cut section has been estimated at: 

Rippable: 56% 
Marginally Rippable: 25% 
Non-Rippable: 19% 

Field and seismic data show weathered to highly weathered schist bedrock in this area that would 
likely be considered 75% rock and 25% earth. Based on this data and referencing Federal 
Highway Administration Shrink/Swell Factors (FHWA, 2020), we estimate approximately 30% 
swell of the bedrock once excavated. 

Realignment/Fill: 

The investigation performed in 2019 indicated the foundation soils in the sections of the 
realignment requiring large fills (approximate Stations 1462+00 and 1483+00, and 1524+00 and 
1539+00) consisted of loose, relatively high moisture-content silty soils underlain by highly 
weathered schist bedrock. The thickness of this silty overburden ranged from 3 feet to 5 feet. 
One section of this realignment was revised and has shifted slightly downslope from its original 
location. Additional test holes were drilled along this revised section and the thickness of the 
overburden was consistent to the findings from the previous investigation.  

We believe this relatively wet, loose silt may be susceptible to consolidation and lateral 
displacement under the load of a large fill. In addition, we believe loading such foundation soils 
on a hillslope may lead to down-slope movement. 
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The previous recommendations for these large fills stated that if the geometry of the existing 
ground was relatively flat, embankment distress would be partially mitigated by placing one or 
more layers of geotextile, reinforcement low in the embankment and excavating silty overburden 
prior to backfilling where the geometry is relatively steep to mitigate downslope movement. 
However, following a review of historic data on similar projects, we believe these 
recommendations should be revised. We now recommend removing all the silt overburden in the 
large fill sections of the realignment, regardless of the geometry and slope of the existing ground, 
to avoid consolidation and lateral displacement under the load of a large fill. 
 
The percentage of shrink/swell of the in-situ silt was estimated using blow counts and moisture 
contents obtained from Phase 1 of this investigation in 2019. Laboratory tests that determine the 
maximum density and optimum moisture contents (Proctor testing) from nearby projects wre 
used to assist in these calculations. Based upon the value obtained in the field and the 
relationship between the in-place density and maximum density for silt, we estimate that the 
maximum consolidation for the silt is approximately 30% and the maximum swell is 
approximately 15%. 
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ORG MAT
 3" organic mat

Tn-Bn SILT
 moist

Tn Soft BEDROCK, soft(Muscovite Schist)
 highly/completely weathered

micaceous bedrock

BOH

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 lb. hammer with 30-in. drop.
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Station, Offset
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Equipment Type Hand Auger

6/9/2021 - 6/9/2021

7 feet

Field Geologist

CME Auto Hammer

TH Finalized By

Dates Drilled

Elevation

Total Depth

M. Sousa, G. Nelson

Parks Highway MP 315-325 Reconstruction
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Field Crew

1316.0Vegetation

After Drilling

Ground Water Data
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H
an

d 
A

ug
er

ORG MAT
       6" organic mat

Tn-Bn SILT
       moist

Tn Soft BEDROCK, soft(Muscovite SChist)
       highly/completely weathered,

micaceous bedrock

BOH

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 lb. hammer with 30-in. drop.
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Station, Offset
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Equipment Type Hand Auger
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5 feet

Field Geologist

CME Auto Hammer

TH Finalized By

Dates Drilled

Elevation

Total Depth

M. Sousa, G. Nelson

Parks Highway MP 315-325 Reconstruction
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Cathead Rope Method

Field Crew

1250.0Vegetation

After Drilling

Ground Water Data
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H
an

d 
A

ug
er

ORG MAT
       3" organic mat
Tn-Bn SILT
       moist

Tn Soft BEDROCK, soft(Muscovite Schist)
       highly/completely weathered

micaceous bedrock
BOH

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 lb. hammer with 30-in. drop.
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Station, Offset

Z606570000

Equipment Type Hand Auger

6/9/2021 - 6/9/2021

4.5 feet

Field Geologist

CME Auto Hammer

TH Finalized By

Dates Drilled

Elevation

Total Depth

M. Sousa, G. Nelson

Parks Highway MP 315-325 Reconstruction

 J. Simpson

Latitude, Longitude

Cathead Rope Method

Field Crew

1205.0Vegetation

After Drilling

Ground Water Data
While Drilling
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H
an

d 
A

ug
er

ORG MAT
       3" organic mat
Bn SILT
       moist

Tn

Tn Soft BEDROCK, soft(Muscovite Schist)
       highly/completely weathered

micaceous bedrock

BOH

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 lb. hammer with 30-in. drop.
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Z606570000

Equipment Type Hand Auger

6/9/2021 - 6/9/2021

6 feet

Field Geologist

CME Auto Hammer

TH Finalized By

Dates Drilled

Elevation

Total Depth

M. Sousa, G. Nelson

Parks Highway MP 315-325 Reconstruction
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Latitude, Longitude

Cathead Rope Method

Field Crew

1178.0Vegetation

After Drilling

Ground Water Data
While Drilling
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H
an

d 
A

ug
er

ORG MAT
       3" organic mat
Tn-Bn SILT
       moist

Tn Soft BEDROCK, soft(Muscovite Schist)
       highly/completely weathered bedrock

BOH

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 lb. hammer with 30-in. drop.

Project
Project Number

Weather Cloudy, 55F N64.70177o,  W148.73069o

J. SIMPSON
Station, Offset

Z606570000

Equipment Type Hand Auger

6/9/2021 - 6/9/2021

4.5 feet

Field Geologist

CME Auto Hammer

TH Finalized By

Dates Drilled

Elevation

Total Depth

M. Sousa, G. Nelson

Parks Highway MP 315-325 Reconstruction

 J. Simpson

Latitude, Longitude

Cathead Rope Method

Field Crew

1164.0Vegetation

After Drilling

Ground Water Data
While Drilling
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H
an

d 
A

ug
er

ORG MAT
       3" organic mat
Bn SILT
       moist to wet

Tn
       moist

Tn Soft BEDROCK, soft(Muscovite Schist)
       highly/completely weathered

micaceous bedrock

BOH

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 lb. hammer with 30-in. drop.

Project
Project Number

Weather Cloudy, 55F N64.70182o,  W148.72876o

J. SIMPSON
Station, Offset

Z606570000

Equipment Type Hand Auger

6/9/2021 - 6/9/2021

7 feet

Field Geologist

CME Auto Hammer

TH Finalized By

Dates Drilled

Elevation

Total Depth

M. Sousa, G. Nelson

Parks Highway MP 315-325 Reconstruction

 J. Simpson

Latitude, Longitude

Cathead Rope Method

Field Crew

1161.0Vegetation

After Drilling

Ground Water Data
While Drilling
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H
an

d 
A

ug
er

ORG MAT
       3" organic mat
Bn-Tn SILT
       moist

Tn Soft BEDROCK, soft(Muscovite Schist)
       highly/completely weathered

micaceous bedrock

BOH

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 lb. hammer with 30-in. drop.

Project
Project Number

Weather Cloudy, 55F N64.70182o,  W148.7276o

J. SIMPSON
Station, Offset

Z606570000

Equipment Type Hand Auger

6/9/2021 - 6/9/2021

6 feet

Field Geologist

CME Auto Hammer

TH Finalized By

Dates Drilled

Elevation

Total Depth

M. Sousa, G. Nelson

Parks Highway MP 315-325 Reconstruction

 J. Simpson

Latitude, Longitude

Cathead Rope Method

Field Crew

1155.0Vegetation

After Drilling

Ground Water Data
While Drilling
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H
an

d 
A

ug
er

ORG MAT
       3" organic mat
Tn-Bn SILT
       moist

Tn Soft BEDROCK, soft(Muscovite Schist)
       highly/completely weathered

micaceous bedrock

BOH

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 lb. hammer with 30-in. drop.

Project
Project Number

Weather Cloudy, 55F N64.70194o,  W148.72668o

J. SIMPSON
Station, Offset

Z606570000

Equipment Type Hand Auger

6/9/2021 - 6/9/2021

4 feet

Field Geologist

CME Auto Hammer

TH Finalized By

Dates Drilled

Elevation

Total Depth

M. Sousa, G. Nelson

Parks Highway MP 315-325 Reconstruction

 J. Simpson

Latitude, Longitude

Cathead Rope Method

Field Crew

1163.0Vegetation

After Drilling

Ground Water Data
While Drilling
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H
an

d 
A

ug
er

ORG MAT
       3" organic mat
Bn-Tn SILT
       moist

high amount of orgaincs (wood shavings)
in cuttings

Tn Soft BEDROCK, soft(Muscovite Schist)
       highly/completely weathered

micaceous bedrock

BOH

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 lb. hammer with 30-in. drop.

Project
Project Number

Weather Cloudy, 55F N64.7019o,  W148.72545o

J. SIMPSON
Station, Offset

Z606570000

Equipment Type Hand Auger

6/9/2021 - 6/9/2021

6.5 feet

Field Geologist

CME Auto Hammer

TH Finalized By

Dates Drilled

Elevation

Total Depth

M. Sousa, G. Nelson

Parks Highway MP 315-325 Reconstruction

 J. Simpson

Latitude, Longitude

Cathead Rope Method

Field Crew

1163.0Vegetation

After Drilling

Ground Water Data
While Drilling
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Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 lb. hammer with 30-in. drop. CME Auto Hammer Cathead Rope Method
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Run Data
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Gy-Tn Soft BEDROCK(Graphite Muscovite Biotite Schist)
 highly weathered, weak, close to extremely close

fracture spacing
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 moderately weathered, weak, moderate to close

fracture spacing

moderately to highly weathered, close to extremely close
fracture spacing

minor quartz

weak to very weak, moderate to extremely close fracture
spacing, slight increase in quartz content
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1" quartz vein

very weak, very close to extremely close fracture spacing

Gy-Tn Soft BEDROCK(Biotite Muscovite Schist)
 highly to completely weathered, extremely weak,

extremely close fracture spacing

Gy-Tn Soft BEDROCK(Graphite Muscovite Biotite Schist)
 moderately to highly weathered, very weak, very

close fracture spacing

Tn-Gy Soft BEDROCK(Biotite Muscovite Schist)
 highly weathered, very weak, very close to

extrememly close fracture spacing
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thin layer of graphite

thin quartz veining

small areas with increase in biotite and quartz veining
moderately weathered and slightly stronger than
areas with higher muscovite content

Tn-Gy Soft BEDROCK(Muscovite Schist)

Gy Soft BEDROCK(Quartz Biotite Schist)
 minor amounts of muscovite, moderately weathered,

weak, close to very close fracture spacing

slightly to moderately weathered, medium weak to weak,
moderate to close fracture spacing

moderately weathered, weak, moderate to very close
fracture spacing
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BOH

slightly to moderately weathered, 3/4" to 1" quartz veins

close to extremely close

Gy Soft BEDROCK(Graphite Biotite Schist)
 slightly to highly weathered, weak to very weak,

close to very close fracture spacing

Gy-Tn Soft BEDROCK(Graphite Quartz Muscovite Biotite
Schist)

 slightly to highly weathered, weak to extremely weak

Gy Soft BEDROCK(Quartz Biotite Schist)
 slightly to moderately weathered, weak, close

fracture spacing

small graphitic section
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12

20

62

1

5

12

15

4.1 26.5 26.7 4.251

ORG MAT
Tn-Bn SILT

 moist

Tn Soft BEDROCK(Muscovite Schist)
 completely weathered to silt/sand with 1/2" gravel

pieces

Tn-Gy Soft BEDROCK(Graphite Quartz Garnet Schist)
 highly to completely weathered, weak to very weak,

close to extremely close fracture spacing
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Equipment Type
Dates Drilled

Sample Data
After Drilling

GENERAL COMMENTS:

Note: Unless otherwise noted, all samples are taken with 1-3/8-in. ID Standard Penetration Sampler driven with 140 lb. hammer with 30-in. drop. CME Auto Hammer Cathead Rope Method

Project
Project Number

Parks Highway MP 315-325 Reconstruction

Z606570000, AKSAS

CME 850G. Nelson, T. Hartford

7/12/2021 - 7/13/2021

93.66 feet

Run Data

Realignment/Cut

Elevation

Total Depth

Station, Offset
Latitude, Longitude N64.69874o,  W148.74434o

Depth in (ft.)

Time

Date

Symbol

While Drilling

Ground Water Data

Vegetation
Weather mostly sunny, 60-75F

1338.0 J. SimpsonTH Finalized By

Field Geologist
Field Crew

J. SIMPSON
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0
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3" quartz vein

Tn-Gy Soft BEDROCK(Graphite Garnet Muscovite
Schist)

 highly weathered, medium weak to weak, very close
to extremely close fracture spacing

2" quartz vein

Tn Soft BEDROCK(Garnet Quartz Muscovite Schist)
 moderately weathered, weak, close to very close

fracture spacing

Tn-Gy Soft BEDROCK(Quartz Graphite Muscovite
Schist)

 highly weathered, weak to very weak, close to
extremely close fracture spacing

Tn Soft BEDROCK(Quartz Muscovite Schist)
 highly to moderately weathered, weak, close to very

close fracture spacing
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32.1

23.7

70.8

75
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93.3

80.8
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Tn Soft BEDROCK(Quartz Garnet Muscovite Schist)
 highly weathered, weak, very close to extremely

close fracture spacing

Tn Soft BEDROCK(Garnet Muscovite Schist)
 highly weathered, weak to very weak, very close to

extremely close fracture spacing

Tn-Gy Soft BEDROCK(Graphite Quartz Muscovite
Schist)

 moderately to highly weathered, medium weak to
weak, close to very close fracture spacing

highly weathered, weak, very close fracture spacing

Tn Soft BEDROCK(Quartz Garnet Muscovite Schist)
 moderately to highly weathered, medium weak to

weak, moderate to very close fracture spacing

small amount of biotite

highly weathered, very close fracture spacing

Tn-Gy Soft BEDROCK(Garnet Biotite Quartz Muscovite
Schist)
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8.6

7

19.5

30.5

34.2

35.5

60.4

91.7

94.2

100
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100
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11
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15

 moderately to highly weathered, medium weak to
weak, moderate to very close fracture spacing

Gy-Tn Soft BEDROCK(Garnet Quartz Muscovite Biotite
Schist)

 slightly to moderately weathered, weak, moderate to
very close fracture spacing, altered biotite

Gy-Tn Soft BEDROCK(Garnet Quartz Muscovite Biotite
Schist)

 moderately weathered, medium weak to weak,
moderate to close fracture spacing
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Drilling Notes:  At approximately 91.5 feet bgs a void was
encountered and the core barrel dropped at least 2 feet and we began
losing all of our water. This is the same reaction that was
experienced in TH19-022 when tooling became stuch in the test
hole. To avoid the same situation, drilling was stopped.

4 0 69.4 3.916

BOH

Gy-Tn Soft BEDROCK(Biotite Muscovite Schist)
 highly weathered, weak, close to very close fracture
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APPENDIX B-GEOPHYSICS: SEISMIC REFRACTION SURVEY 
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2019 Seismic Refraction Surveys: 
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2021 Seismic Refraction Survey: 
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Seismic Refraction Survey Correlation to Realignment/Cut Test Holes: 
 
 

Rock Core Properties 
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Spacing RQD 

Completely Extremely Weak Extremely Close 0 1 
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Slightly Medium Weak Moderate 51-75% Fair 4 
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SYMBOLS AND DEFINITIONS 
BASIC MATERIAL SYMBOLS TYPICAL LOG 

ASPHALT 

PEAT 

YEAR-HOLE NUMBER 
LAT /LONG OR STATION, OFFSET

ELEVATION 

05-41
<D Sta 210+53, Lt 3

CLAY (Cl) 

ICE 

SILT (Si) 

POORLY GRADED SAND (So) 

POORLY GRADED GRAVEL (Gr) 

WELL GRADED SAND 

WELL GRADED GRAVEL 

BEDROCK (Bx), soft(Type) 

BEDROCK (Bx), hord(Type) 

SOFT OR HARD BEDROCK BASED ON DRILLING RATE 
NOTE 
MAIN COMPONENT (UPPER CASE ... SOLID LINES) 
MINOR COMPONENT (Title Cose ... DASHED LINES 
OR SPARSER PATTERN) 

uses SIZE DEFINITIONS 
BOULDERS (Boulders) 
COBBLES (Cobbles) 
GRAVEL 

12"+ 
3" TO 12'' !4 TO 3"

ANGULAR FRAGMENTS 
SAND 

10 +
200 TO #4 

SILT 
CLAY 

200 TO 0.005 mm 
MINUS 0.005 mm 

TEST RESULTS 
_._%-200 
NM _._% 
ORG _._% 
SSc 
SSf 
LA -
DEG 
LL 
Pl 

Tr 
sl 
hi 

�{� 
TH 
TT 
TP 

MISC. 

= % PASSING //200 SIEVE 
= NATURAL MOISTURE 
= ORGANIC CONTENT 
= SODIUM SULFATE LOSS(coorse) 
= SODIUM SULFATE LOSS(fine) 
= LOS ANGELES ABRASION 
= DEGRADATION 
= LIQUID LIMIT (NV = no value) 
= PLASTIC INDEX (NP = non-plastic) 

= TRACE 
= SLIGHTLY 
= HIGHLY 
= WITH UNSPECIFIED AMOUNT 
= CRYSTALS 
= TEST HOLE 
= TEST TRENCH 
= TEST PIT 

DATE LOGGED
(ft)

WATER
TABLE

Elev 375 
16 JUN 

?! ?  

FROZEN

DEPTH
(FEET)

POSSIBLY
FROZEN

SAMPLE INTERVAL 
STRATA CONTACT
COBBLE OR BOULDER (FROM 
AUGER REACTION) 
REFUSAL 

CD Station value may also be on centerline e.g. Sta 210+53, CL 
or lat-long format e.g. N64.56789', W145.67890' 

(V W.D.= WHILE DRILLING, A.O.= AFTER DRILLING 
Q) "N VALUE" INDICATES STANDARD PENETRATION TEST ( 1.4" 1.0.,

2.0" 0.0. SAMPLER DRIVEN WITH 140 LB. HAMMER, 30" FREE
FALL) AND IS SUM OF 2nd AND 3rd 6" OF PENETRATION.

PLAN VIEW SYMBOLS 
0 
EB 

© 

+ 
□ 

r--..[J'v 

� 
·XXX·X-X·
� 
� � 

:t :t 
� 

POWER AUGER TEST HOLE (TH) 
HAND AUGER TEST HOLE (TH) 
EXPOSED MATERIAL 
PROBE 
HAND DUG TEST PIT (TP) 
DOZER/BACKHOE TEST TRENCH (TT) 
BODY OF WATER 
FLOW DIRECTION 
WASTE BERM 
BANK 
SWAMP 
TREELINE 

SOIL DENSITY/CONSISTENCY DESCRIPTORS 
NON-COHESIVE COHESIVE 

RELATIVE BLOWS/FOOT BLOWS/FOOT 
DENSITY (N) VALUE CONSISTENCY (N) VALUE 

VERY LOOSE < 4 VERY SOFT < 2 
LOOSE 5-1 O SOFT 2-4
MEDIUM DENSE 11-30 FIRM 5-8
DENSE 31-50 STIFF 9-15
VERY DENSE > 50 VERY STIFF 16-30

Bk = BLACK 
Bl = BLUE 
Bn = BROWN 
Gn = GREEN 

HARD > 30

COLOR
Gy = GRAY 
Or = ORANGE 
Rd = RED 

MOISTURE 

Tn = TAN 
Wh = WHITE 
Yw = YELLOW 

dry = < OPTIMUM* DUSTY, DRY TO THE TOUCH 
moist N OPTIMUM* DAMP, NO VISIBLE WATER 
wet = > OPTIMUM* VISIBLE FREE WATER 
* OPTIMUM MOISTURE FOR MAXIMUM DENSITY

...._ _____________________________ ___J 

PERCENT VISIBLE ICE
~25%
~50%
~75%
~100%

24@ N VALUE 
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