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Introduction 
The Alaska Department of Transportation and Public Facilities (DOT&PF) is proposing the 
Parks Highway MP 305-325 Reconstruction project. As part of this project, the Northern Region 
Material Sections (NRMS) was tasked with locating a suitable source for the material required 
for the embankment rehabilitation. This investigation was performed by NRMS and involved 
exploring the developed and undeveloped areas of Rex Pit Material Site, MS 37-2-069-2 (Figure 
1). Previous investigations were accomplished predominately with test trenches and auger 
drilling. The most recent findings are documented in Supplemental Material Site Investigation 
Parks Hwy M.S. 37-2-069-2, 2004. The majority of the area investigated in 2004 has 
subsequently been developed. Data from test trenches excavated in 2004 that are located in the 
undeveloped portion of the material site is included in this evaluation. Areas of the current 
undeveloped portion of this site that have not been previously evaluated were targeted during this 
geotechnical investigation. This material site investigation included: 

• Drilling 3 test holes and excavating one test trench in the developed portion of the 
material site; 

• Drilling 16 test holes and excavating two test trenches in the undeveloped portion of the 
material site; 

• Submitting 26 samples to MAPPA Test Lab for Moisture content and Organic content 
analysis; 

• Submitting 29 samples to MAPPA Test Lab for USCS classification; 
• Submitting 3 samples to MAPPA Labs for L.A. Abrasion and Degradation of Aggregate 

testing. 

Summary 
A geotechnical investigation of the developed and undeveloped portions of MS 37-2-069-2 (Rex 
Pit) was completed to verify the quantity and quality of usable construction material (Figure 2). 
An area of approximately 80-acres was explored using geotechnical drilling with a test hole 
spacing of 270 to 500-feet. In addition, three test trenches were excavated and twelve samples 
were collected for quality index testing. 

In the developed portion of the site there is no overburden. The resource layer is poorly-graded 
gravel with cobbles and boulders, poorly-graded gravel with sand with cobbles and boulders, 
poorly-graded gravel with silt and sand with cobbles and boulders, well-graded gravel with sand 
with cobbles and boulders, and well-graded gravel with silt and sand with cobbles and boulder 
which is present from the surface to the maximum depth of trenching and drilling. Trenches were 
excavated to depths ranging from 9.5 to 14-feet below ground surface (bgs) and test holes were 
drilled to depths ranging from 18 to 46.5-feet bgs. Deposit geometry allows for the presence of 
approximately 1.3-million yard3 of material using an average thickness of 30-feet and an area of 
29-acres. 
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Figure 1. Project location 
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In the undeveloped portion of the site the average overburden depth is 2.75-feet. The resource 
layer is poorly-graded gravel with cobbles and boulders, poorly-graded gravel with sand with 
cobbles and boulders, poorly-graded gravel with silt and sand with cobbles and boulders, well-
graded gravel with sand with cobbles and boulders, well-graded gravel with silt and sand with 
cobbles and boulder, silty sand with gravel, and poorly-graded sand with silt and gravel which is 
present from the surface to the maximum depth of trenching and drilling. The only exception to 
this was observed in TH21-1024 where poorly-graded sand with silt and gravel was encountered 
below the resource layer at 23.5-feet bgs. Test trenches were excavated to depths ranging from 
9.5 to 13-feet bgs and test holes were drilled to depths ranging from 11 to 27-feet bgs. Deposit 
geometry allows for the presence of approximately 2.2-million yards3 of material using an 
average resource thickness of 15.75-feet and area of 48-acres. 

Ground water was not encountered in any test holes or test trenches. Frozen ground to a depth of 
9-feet bgs was encountered in the developed portion of the site. Frozen ground was encountered 
in the undeveloped portion of the site at depths ranging from 0.5-2.0-feet bgs.  

Physical Setting 
Location 
The Rex Pit material site is located on the southeast side of the Parks Highway at MP 277 in 
Section 13, Township 008 South, Range 009 West of the Fairbanks Meridian. Geographic 
coordinates of the Rex Pit are 149.2456921°W 64.2214924°N (Map Datum WGS 84). 

Climate 
The project site is located within the continental climatic zone of Alaska (Hartman and Johnson, 
1984), characterized by mild summers, long cold winters, and relatively low precipitation and 
humidity. Mean annual temperatures range from summer time highs of 74°f to winter time lows 
of -12°f. Climate data for the project area was collected at the Nenana Alaska, Municipal Airport 
and is summarized in Table 1.  

Table 1. Climate data for Nenana, Alaska. 
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Figure 2. Test hole and trench locations.
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Thermal Indices 
The following freeze/thaw indices (Table 2) are based on climate data collected at Nenana, 
Alaska. The thawing index, or degree-days above freezing, is a measure of thawing that occurs 
during the year. The air thawing index listed below is the average of the annual thawing-degree-
days (TDD) for the last thirty years. The design thawing index is the average of the three 
warmest (highest) TDD values over the same period. 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 is the average of the annual freezing-degree-days (FDD) for the last 
thirty years. The design freezing index coldest is the average three coldest (highest) FDD values 
for the same period.  

Table 2. Freezing degree days/Thawing degree days for Nenana, Alaska. 

 

Geology 
According to Physiographic Divisions of Alaska (Wahrhaftig, 1965), the project is located in the 
Tanana-Kuskokwim Lowlands, a broad depression bordering the Alaska Range on the north. 
Coalescing outwash fans extending northward from the Alaska Range slope 20 to 50-feet per 
mile to flood plains in the lowlands. The project area drains to the Nenana River flowing 
northward to the Tanana River. Discontinuous permafrost in found throughout the area. The 
project area was mapped as glacial outwash gravel (Figure 3) deposited during Pleistocene aged 
glaciation (Wahrhaftig, 1970). 

Seismicity 
The project area is located in the Interior Alaska seismic source region of Kohler and Carver 
(2018) south of the north-northeast trending Minto, Fairbanks, and Salcha seismic zones. 
According to the United States Geological Survey (USGS) online earthquake catalog, since 1900 
111 earthquakes of magnitude 5.0 or greater have occurred within 100-miles of the project area 
(Figure 4), including four earthquakes magnitude 7.0 or higher. The most prominent recorded 
earthquake in interior Alaska was the M 7.9 November 3, 2002, Denali fault earthquake.  

The project area is located approximately 60-miles north of the main trace of the Denali Fault 
system which crosses the Parks Highway at MP 215. 

The USGS online deaggregation calculator indicates there is a 10% probability of the peak 
horizontal ground acceleration exceeding 0.199g in 50-years with a mean return period of 475-
years. This calculation was made using a 2007 database and used a velocity of 760 m/s assigned 
to the boundary between National Earthquake Hazard Reduction Program (NEHRP) site 
classifications B and C (FEMA 450 provisions, 2003). 

 

Index Value
Air Thawing Index 3776 Fahrenheit Degree-days1

Air Freezing Index 4418 Fahrenheit Degree-days1

Design Thawing Index 3926 Fahrenheit Degree-days2

Design Freezing Index 6230 Fahrenheit Degree-days2

1) Calculated from 1991 through 2020 daily average temperatures                   2) Calculated from monthly average temperatures from 1991 through 2020
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Figure 3. Project Area Geology 
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Figure 4. Regional historic seismicity since 1900 
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Field Investigation 
Drilling, Trenching, and Sampling 
A total of 19 test holes were drilled and 3 test trenches excavated to assess the potential of 
developing the expansion area of this materials site (Figure 2). Field investigations were carried 
out by NRMS Engineering Geologist A. Jemison, and NRMS drillers M. Sousa, T. Hartford, T. 
Babin, and P. Lanigan on December 2nd-10th, 2021 and January 19th- February 5th, 2022. A track 
mounted CME 850 drill rig equipped with 6-inch outside diameter (O.D.) solid-stem augers and 
8-inch O.D. hollow-stem augers was used for this investigation. Test trenches were excavated 
using a John Deere 225D excavator operated by NRMS driller P. Lanigan. A total of 12 samples 
from a potential resource horizon were collected from test trenches from which 3 composite 
samples were submitted for index testing which included Los Angeles Abrasion and Degradation 
of Aggregate. A total of 26 samples from a potential resource horizon were collected from test 
holes and submitted for index testing of moisture content, organic content, and USCS 
classification. Test hole and test trench logs are presented in Appendix A. 

Locations of test holes in the field were determined using a Garmin GPSmap 62s hand held GPS 
(datum WGS 84) with an accuracy of +/- 50-feet. Elevation of test holes was obtained by 
plotting test holes on a LIDAR digital elevation model surface in ArcPro GIS and using a 
geoprocessing tool to extract the elevation at that location. Test holes were backfilled with 
cuttings or bentonite hole plug. 
 
Samples were collected from auger cuttings during solid-stem auger drilling or split-spoons 
during standard penetration tests conducted during this drilling. Samples were collected from 
excavated material from test trenches. Samples were placed in double-layered Ziploc® brand 
bags or woven poly bags labeled with permanent marker for storage and transported to the 
MAPPA Test Lab in North Pole Alaska. Index testing results are presented in Appendix B. 

Laboratory data 
Soil samples and test hole conditions were logged in the field following the criteria in the Alaska 
Geotechnical Procedures Manual (2007) and using the Unified Soil Classification System. In 
addition the Alaska Guide to Description and Classification of Peat and Organic Soil and the 
Description and Classification of Frozen Soils were used to describe organic rich or frozen 
subsurface conditions (see keys in Appendix D). Selected samples were tested in accordance 
with ASTM/AASHTO methods for a determination of any one or a combination of the following 
properties: 

• Classification (particle size distribution) 
• Moisture content 
• Atterberg Limits  
• Organic content 
• Los Angeles Abrasion 
• Degradation of Aggregate 
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Table 3. Index test reference numbers 

Test Method AASHTO  ASTM 
Index Tests 

Gradation T27 C136 
Liquid Limit T89 D4318 
Plastic Limit T90 D4318 
Moisture Content – Aggregate Soil T255 

T265 
C566 

D2216 
Organic Content (Burn) T267  
Los Angeles Abrasion T96 C131 
Degradation ATM T313 
USCS Classification D2487 

Material Site Investigation 
Location and Access 
The Rex Pit material site is located on the southeast side of the Parks Highway at MP 277 in 
Section 13, Township 008 South, Range 009 West of the Fairbanks Meridian. Geographic 
coordinates of the Rex Pit are 149.2456921°W 64.2214924°N (Map Datum WGS 84). Access to 
the undeveloped portion of the material site is through the existing pit. The site is located on an 8 
to 10-foot high terrace of sand and gravel that contains cobbles and boulders. The terrace is a 
depositional / erosional feature of past glacial outwash activities. The mined area extends for 
approximately 2500-feet parallel to the Parks Highway and is up to 650-feet wide. In 2004, the 
average depth of excavation is 10-feet, with the deepest part 60-feet below the original ground 
surface. 

Land Status  
The material site is located on land managed by State of Alaska, Department of Natural 
Resources, operating under Material Sale Contract ADL 419468, expiring February 20, 2025. 

Clearing and Stripping 
Clearing will not be necessary in the existing excavation. The undisturbed portions of the site 
have a moderately dense stand of 1 to 4-inch diameter black spruce with scattered 2 to 6-inch 
diameter aspen and a thin moss cover. These areas are mantled with up to 5.0-feet of brown silt 
overburden. Clearing and stripping debris from the existing excavation was placed on the 
northeast side of the pit. Designated waste areas 100-ft wide encompass the site along the 
property lines. 

Water table 
Ground water was not encountered in any test holes or test trenches. 

Frozen Ground 
Frozen ground was encountered in the developed portion of the site to a depth of 9-feet bgs. 
Frozen ground was encountered in the undeveloped portion of the site to depths ranging from 0.5 
to 2.0-feet bgs in some test holes. In other test holes, no frozen ground was observed. 
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Available Material 
This investigation explored an area of approximately 80-acres within the DNR material site to 
depths up to 46.5-feet (bgs). A volume of material on the order of 3.5 million-cubic yards is 
estimated to be present at this site. This site is capable of producing Select Material Type A, B, 
and C (Figure 5). 

In the developed portion of the site there is no overburden. The resource layer is poorly-graded 
gravel with cobbles and boulders, poorly-graded gravel with sand with cobbles and boulders, 
poorly-graded gravel with silt and sand with cobbles and boulders, well-graded gravel with sand 
with cobbles and boulders, and well-graded gravel with silt and sand with cobbles and boulder 
which is present from the surface to the maximum depth of trenching and drilling.  Trenches 
were excavated to depths ranging from 9.5 to 14-feet below ground surface (bgs) and test holes 
were drilled to depths ranging from 18 to 46.5-feet bgs. Deposit geometry allows for the 
presence of approximately 1,325,000-yard3 of Select Material Type A, B, and C. The results of 
laboratory gradation tests show that none of the samples analyzed failed to meet the Standard 
Highway Material Specifications for Type A or B. 

The developed portion of the site is estimated as capable of producing: 

• 820,000-yards3 Select Type A 
• 505,000-yards3 Select Type B 

In the undeveloped portion of the site the average overburden depth is 2.75-feet. The resource 
layer is poorly-graded gravel with cobbles and boulders, poorly-graded gravel with sand with 
cobbles and boulders, poorly-graded gravel with silt and sand with cobbles and boulders, well-
graded gravel with sand with cobbles and boulders, well-graded gravel with silt and sand with 
cobbles and boulder, and silty sand with gravel which is present from the surface to the 
maximum depth of trenching and drilling. The only exception to this was observed in TH21-
1024 where poorly-graded sand with silt and gravel was encountered below the resource layer at 
23.5-feet bgs. Test trenches were excavated to depths ranging from 9.5 to 13-feet bgs and test 
holes were drilled to depths ranging from 11 to 27-feet bgs. Deposit geometry allows for the 
presence of approximately 2,186,750-yards3 of Select Material Type A, B, and C.  

The results of laboratory gradation test show that 3 of the 21 samples analyzed failed to meet the 
Standard Highway Material Specifications for Type A or B. 

The undeveloped portion of the site is estimated as capable of producing: 

• 1,735,000-yards3 Select Type A 
• 86,750-yards3 Select Type B 
• 365,000-yards3 Select Type C 

Three samples collected from test trenches were submitted to MAPPA Test labs for L.A. 
Abrasion and Degradation of Aggregate index testing. All three samples submitted meet 
specifications for all crushed products (Table 4). Cobbles and boulders were found in all test 
holes and test trenches. Field cobble counts were conducted on material excavated from test 
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trenches and the results are summarized in Table 5. Complete cobble count logs with lithology 
percentages are reported in Appendix C.  

Table 4. L.A. Abrasion and Degradation of Aggregate summary. 

Sample Soil Classification P200 
LA 

Abrasion 
% 

Degradation 
Loss 
% 

Sand and 
Gravel GP (3)  2.1-17 

(3) 
17-23 

(3) 
79-84 

(3) 
 

Table 5. Cobble count summary 

Test 
Trench 

Depth 
(feet) 

Corresponding 
Lab Sample 

Total 
Weight 

(lb.) 

+3"  
Weight 

(lb.) 

+3"  
Weight 

% 

TT21-
1019 

3  360 150 42% 
6   415 50 12% 
9 

21-2064 
400 80 20% 

13 430 97 23% 

TT21-
1020 

3 21-2066 395 30 8% 
6 410 50 12% 
9   410 60 15% 
12   430 40 9% 

TT21-
1021 

4   380 75 20% 
6 

21-2071 
425 100 24% 

9 410 60 15% 
12   430 0 0% 
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Figure 5. Estimated Available Material Select Type A , B, & C.
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Appendix A: Final Test Hole and Test Trench logs. 
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TH ID Latitude Longitude Elevation (ft)
TH21-1012 64.22117 -149.243921 729.1
TH21-1013 64.221791 -149.238796 799.5
TH21-1014 64.221813 -149.241138 785.2
TH21-1015 64.221814 -149.233418 794.5
TH21-1016 64.222832 -149.234 790.2
TH21-1017 64.223745 -149.232899 783.0
TH21-1018 64.225163 -149.232418 766.4
TH21-1022 64.222548 -149.239805 782.3
TH21-1023 64.222885 -149.237162 802.0
TH21-1024 64.223833 -149.235944 783.9
TH21-1025 64.225189 -149.235149 772.8
TH21-1026 64.225231 -149.237042 774.5
TH21-1027 64.224597 -149.237847 781.8
TH21-1028 64.223581 -149.238286 799.8
TH21-1029 64.220285 -149.248089 760.5
TH21-1030 64.224212 -149.241032 719.1
TT21-1019 64.222149 -149.243609 755.2
TT21-1020 64.224609 -149.233707 796.7
TT21-1021 64.221732 -149.235301 784.4
TT04-01 64.22222 -149.24462 -
TT04-02 64.22307 -149.24454 764.3
TT04-03 64.22304 -149.24285 -
TT04-04 64.2241 -149.24285 758.9
TT04-05 64.22413 -149.24065 -
TT04-06 64.22409 -149.23869 798.1
TT04-07 64.22324 -149.23831 803.1
TT04-08 64.22298 -149.24078 785.1
TT04-09 64.22257 -149.24199 -
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Appendix B: Lab Results. 
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Appendix C: Cobble Count Data. 
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TT 21-1019 Summary

Item Weight (lbs) Adjusted Weight (lbs) Item Weight (lbs) Adjusted Weight (lbs)
Empty Bucket 50 Empty Bucket 50
Full Bucket of Soil 410 360 Full Bucket of Soil 465 415
Cobbles 200 150 Cobbles 100 50

% of Cobbles 41.67% % of Cobbles 12.05%
Cobbles Cobbles
Lithology Count Percent Total Lithology Count Percent Total
Andesite 12 44.44% Granite 1 5.26%
Diorite 1 3.70% Diorite 1 5.26%
Breccia 2 7.41% Mass. Quartz 2 10.53%
Basalt 11 40.74% Andesite 3 15.79%
Schist 1 3.70% Conglomerate 3 15.79%

Total 27 Basalt 5 26.32%
Rhyolite 4 21.05%

Cobbles were subangular to rounded Total 19

~100lbs of material collected as Sample 21-0162 Cobbles were subrounded to rounded

~100lbs of material collected as Sample 21-0163

Item Weight (lbs) Adjusted Weight (lbs) Item Weight (lbs) Adjusted Weight (lbs)
Empty Bucket 50 Empty Bucket 50
Full Bucket of Soil 450 400 Full Bucket of Soil 480 430
Cobbles 130 80 Cobbles 147 97

% of Cobbles 20.00% % of Cobbles 22.56%
Cobbles Cobbles
Lithology Count Percent Total Lithology Count Percent Total
Diorite 2 14.29% Andesite 5 22.73%
Schist 1 7.14% Diorite 4 18.18%
Gabbro 2 14.29% Gabbro 4 18.18%
Basalt 6 42.86% Basalt 6 27.27%
Andesite 3 21.43% Granite 3 13.64%

Total 14 Total 22

Cobbles were subrounded to rounded Cobbles were subrounded to rounded

~100lbs of material collected as Sample 21-0164 ~100lbs of material collected as Sample 21-0165

First sampling 4-Feet BGS Second sampling 6-Feet BGS

Third sampling 9-Feet BGS Fourth sampling 13-Feet BGS
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TT 21-1020 Summary

Item Weight (lbs) Adjusted Weight (lbs) Item Weight (lbs) Adjusted Weight (lbs)
Empty Bucket 50 Empty Bucket 50
Full Bucket of Soil 445 395 Full Bucket of Soil 460 410
Cobbles 80 30 Cobbles 100 50

% of Cobbles 7.59% % of Cobbles 12.20%
Cobbles Cobbles
Lithology Count Percent Total Lithology Count Percent Total
Conglomerate 3 33.33% Granite 2 28.57%
Diorite 2 22.22% Gabbro 1 14.29%
Mass. Quartz 1 11.11% Basalt 2 28.57%
Basalt 2 22.22% Andesite 2 28.57%
Andesite 1 11.11% Total 7

Total 9
Cobbles were subrounded to rounded

Cobbles were subangular to rounded
~100lbs of material collected as Sample 21-0167

~100lbs of material collected as Sample 21-0166

Item Weight (lbs) Adjusted Weight (lbs) Item Weight (lbs) Adjusted Weight (lbs)
Empty Bucket 50 Empty Bucket 50
Full Bucket of Soil 460 410 Full Bucket of Soil 480 430
Cobbles 110 60 Cobbles 90 40

% of Cobbles 14.63% % of Cobbles 9.30%
Cobbles Cobbles
Lithology Count Percent Total Lithology Count Percent Total
Conglomerate 1 12.50% Basalt 1 4.76%
Granite 2 25.00% Conglomerate 9 42.86%
Chert 1 12.50% Gabbro 2 9.52%
Basalt 2 25.00% Schist 1 4.76%
Andesite 1 12.50% Andesite 8 38.10%
Gabbro 1 12.50% Total 21

Total 8
Cobbles were subrounded to rounded

Cobbles were subrounded to rounded
~100lbs of material collected as Sample 21-0169

~100lbs of material collected as Sample 21-0168

First sampling 3-Feet BGS Second sampling 6-Feet BGS

Third sampling 9-Feet BGS Fourth sampling 12-Feet BGS
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TT 21-1021 Summary

Item Weight (lbs) Adjusted Weight (lbs) Item Weight (lbs) Adjusted Weight (lbs)
Empty Bucket 50 Empty Bucket 50
Full Bucket of Soil 430 380 Full Bucket of Soil 475 425
Cobbles 125 75 Cobbles 150 100

% of Cobbles 19.74% % of Cobbles 23.53%
Cobbles Cobbles
Lithology Count Percent Total Lithology Count Percent Total
Granite 3 33.33% Conglomerate 1 7.14%
Basalt 2 22.22% Basalt 2 14.29%
Gabbro 1 11.11% Breccia 2 14.29%
Mass. Quartz 1 11.11% Schist 2 14.29%
Andesite 2 22.22% Andesite 3 21.43%

Total 9 Gabbro 4 28.57%
Total 14

Cobbles were subangular to rounded
Cobbles were subrounded to rounded

~100lbs of material collected as Sample 21-0170
~100lbs of material collected as Sample 21-0171

Item Weight (lbs) Adjusted Weight (lbs)

Empty Bucket 50
Full Bucket of Soil 460 410 Item Weight (lbs) Adjusted Weight (lbs)
Cobbles 110 60 Empty Bucket 50

% of Cobbles 14.63% Full Bucket of Soil 480 430
Cobbles Cobbles N/A N/A
Lithology Count Percent Total % of Cobbles 0.00%
Gabbro 3 42.86% Cobbles
Diorite 1 14.29% Lithology Count Percent Total
Andesite 2 28.57% Total 0
Basalt 1 14.29%

Total 7 No material over 3"

Cobbles were subrounded to rounded ~100lbs of material collected as Sample 21-0173

~100lbs of material collected as Sample 21-0172

First sampling 4-Feet BGS Second sampling 6-Feet BGS

Third sampling 9-Feet BGS

Fourth sampling 12-Feet BGS
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Appendix D: Symbols and Definitions, Unified Soil Classification System. 
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