State of Alaska
Department of Transportation and Public Facilities

GEOTECHNICAL REPORT

Engineering and Surveying Services for Various
Rural Southwest Alaska Airports

AKSAS Project No: 57281
Chefornak, Alaska
November 10, 2006

Prepared By:
Lorie Dilley, PE/CPG
Principal Geotechnical Engineer

] TTENBURG DILLEY & LinNELL
Enginsering Consultants
3335 Arctic Blvd., Ste. 100
Anchorage, AK 99503
Phone: 907.564.2120

Fax: 907.564.2122




TABLE OF CONTENTS

1.0 INTRODUCTION. ... cuttttiiitiieeaaiiiiiniiibitrrbeeeeeeeeeseessraesarsnreeeaaaaaaeaeeeeeeeennaes 1
20 PREVIOUS REPORTS AND INVESTIGATIONS.......ccooiiirerene e 2
3.0 PHYSICAL SETTING.....cot ettt sae et nse e e eneenns 2
G 00 R I | - 1 =S 2
3.2  TOPOGRAPHY, DRAINAGE, & VEGETATION ....coiiiieierieriesiesiesiesesseeneessesee s seesnees 4
3.3 SIGNIFICANT FEATURES.....utitiieiestesiestestessessesseseeseessestessessessessessesssessessessessessenns 4
34  REGIONAL GEOLOGY & SEISMICITY werueirieeteaeesreesiesesssesssessesssesssesesssesssessesssessees 4
3.5 SITE GEOLOGY ..uutiitieieeeesieeseeeseesseessesseesseessesssesseessessessseessessssssesssessssseessesssssessses 5
4.0  FIELD INVESTIGATION .. .iiiiiieie ettt ne e 6
A1 EXPLORATION ..iiiiitieteetesteestesseesteessesseesseesaesseesseessesssessesssesnsessesssesnsesseessesnsesseenes 6
4.2 DRILLING & SAMPLING ..cocttetieiestiesteaeesseesteeseesseessessssseessesnssssesssesnsesseessesssssseenns 6
4.3 INSTRUMENTATION ..ctiitiitestesuerserseeseestesteseessessessesseesesssssessessessessessesneessessessessessens 7
4.4 EXPLORATION NOTES ....iitiiieruieieriesiestestesiestessessessesseesssssessessessessessesssssssssessessessens 7
45  LABORATORY TESTING....ccceesteeiursteesueaeesseesseseesseessessessesssesssssesssesnsessesssesssssseses 7
45.1 [INAEX PrOPEITIES.......eeveciecieesieeie ettt ettt e sreesne e 8
45.2 COoNSOlIAALION TESES ...vevireieiieieiie ettt st srenreas 8

50 STATION TO STATION DESCRIPTION ....ccoiiiiiiirienieeeeeeie e 9
5.1  COBBLESAND BOULDERS......cccutttertereesseesseaeesseessessessseesseassssseessessesssesssessssssessses 9
52  FROZEN GROUND CONDITIONS (ENTIRE LENGTH OF PROJECT ) ....couveneeiereeseeseenes 10
5.3  STATION 10+00 (BEGINNING OF PROJECT) TO 17+00 .....ccceeieiiiineeeieeiesieeniennens 10
54  STATION 17400 TO 42+50 (END OF PROJECT) ..eevererienierienienieseeieneesee s sneseeenes 10
55  STREAM CROSSING ....ccutiueruerieeiesiestestesiessessesseeesssessessessessessessesssesessessessessessesses 11
6.0 THERMAL ANALYSIS ..ottt 12
6.1 ASSUMPTIONS. .. ceiueeiteeeiareesteseesseessessseaseessessessesssesseaseessesssessesssesnsessesssesssesseses 13
6.2  THERMAL ANALY SIS .iiiieitieieseesteeseesseesseeseesseesseessesseessesssessesssesssessesssesssesseses 14
6.3  MODEL VERIFICATION ....ciutttetestestestessessessesseessesssssessessessessessessesssssssssessessessessens 15
7.0  CONSOLIDATION ...oouiiiiiiiiiesiesie sttt st sttt se et s be b e sseeneas 15
8.0  LIMITATIONS. .. ..o ettt a et e s e e sneeneane 2 e e 16

9.0  BIBLIOGRAPHY ... oo A7



LIST OF FIGURES

Figure 1
Figure 2
Figure 3
Figure 4
Figure 5

Vicinity Map

Site Map

Proposed Airport Layout
Regional Geology Map
Subsurface Profile Map

LIST OF APPENDICIES

Appendix A

Appendix B
Appendix C
Appendix D

Figure A1  Unified Soil Classification

Figure A2  Frozen Soils Classification

Figure A3  Frost Design Soil Classification

Boring Logs

Ground Temperature Data

Laboratory Test Results

Figure D1  Finite Element Base Model

Figure D2  Temperature Boundary Function

Figure D3 (a) - D3 (k) Results of Model 1: Base Model
Figure D4 (a) - D4 (j) Results of Model 2: 6 inches insulation
Figure D5 (a) - D5 (k) Results of Model 3: 2 feet insulation



State of AlaskaDOT&PF Chefornak Airport Embankment
Geotechnical Report Engineering and Surveying Services

1.0 INTRODUCTION

This report presents the results of subsurface investigations and laboratory testing for
the evaluation of the new airport embankment at Chefornak, Alaska. Chefornak is
located on the south bank of the Kinia River, approximately 8 air miles east of Etolin
Strait of the Bering Sea. It lies at approximately 60°03’ North Latitude and 164°12’ West
Longitude within the Bethel Recording District. The community is approximately 98 air
miles southwest of Bethel, Alaska, as seen in Figure 1. A site map is presented on
Figure 2. The purpose of the field exploration was to define the soil and groundwater
conditions for use in the evaluation. The new airport embankment at Chefornak was
constructed in the winter of 2000-2001 using frozen material and settlements were
expected over time. The purpose of this project was to define the current progress of
the embankment consolidation, and provide recommendations for completion d the
embankment. A separate report addresses the engineering analyses and
recommendations was developed for this project.

Ten (10) borings were advanced along the new embankment and thermistors were
installed to monitor soil temperatures. An additional boring was advanced along the
access road located northwest of the embankment near the stream crossing. Soil
samples recovered from the borings were classified in the field and returned to our
laboratory for testing and verification. The project investigation was performed in
general accordance with the procedures outlined in the “Engineering Geology and
Geotechnical Explorations Procedures Manual” (DOT&PF, 2003) and our proposal.
Included in this report are a description of the site and project, subsurface explorations
and laboratory test procedures, and our interpretation of the subsurface conditions.

The embankment of the new airport is approximately one mile south of the existing
runway which is southwest of the village. The new airport includes a runway with a
safety area, approximately 3,500 feet long and 120 feet wide, a crosswind runway with a
safety area, a taxiway, a parking apron, and an access road connecting the new airport
and the existing runway, Figure 3.

This report documents subsurface geotechnical conditions and provides analyses and
interpretation of anticipated site conditions at the project. This report establishes a
geotechnical baseline to be used in assessing the existence and scope of changed or
differing site conditions. This report is intended for use by the project design engineering
staff, construction personnel, bidders and contractors.
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2.0 PREVIOUS REPORTS AND INVESTIGATIONS

The project began with the collection and compilation of existing data from previous
studies in Chefornak and the surrounding area. A listing of sources with the relevant
data is presented below.

School Site Investigation for Chefornak, Alaska

R&M Consultants, Inc., January 1979

The purpose of this study was to select a new high school site at Chefornak, Alaska and
compile site specific information to be used as a design aid for architects and engineers.
The school site selected and investigated is north of the new embankment area and east
of the existing airport.

Geotechnical Report — Chefornak Airport

Alaska Department of Transportation and Public Facilities, 1999

This study is based on the geotechnical information gathered in 1997 and 1998 at the
new runway embankment location. Thirty-six Test Holes (T.H.), TH-1 through TH-36,
were advanced during this study. Test Holes 98-1 through 98-18 were located in the
vicinity of the new airport site and access road and are shown on Figure 2 The soils
were determined to be primarily silt and segregated ice to an approximate depth of 25
feet. The silt consisted of a measurable content of organic matter and was covered by
an organic mat depth averaging approximately 2.5 feet. Potential borrow sites were
investigated by advancing Test Holes 98-19 through 98-36 in four locations around
Chefornak: 1) an area located west of the access road, 2) an area situated on a low hill
approximately 1.5 miles south of the new airport site, 3) the northern slope of Tern
Mountain located approximately 3.5 miles south of the new airport and, 4) a beach site
located west of Tern Mountain and approximately 5.5 air miles southwest of the new
airport. The most accessible source of borrow material is the site situated west of the
access road, approximately ¥ mile northwest of the new airport site. The site consists
primarily of frozen silt with organics and segregated ice. Recommendations were
provided for construction of the embankment, and included allowing for 50% shrink in
volume of material after compaction, and about 3.5 ft of settlement.

3.0 PHYSICAL SETTING

3.1 Climate
Chefornak is characterized as a transitional climate lying between the marine and
continental zones. Precipitation averages 22 inches, with 43 inches of snowfall annually.
Average summer temperatures range from 41 °F to 57 °F, average winter temperatures
are 6 °F to 24 °F.
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The Environmental Atlas of Alaska (1978) shows the following data for Chefornak:

Average Air Temperature 29 °F

Average Freezing Index 2800 °F-days
Design Freezing Index 3800 °F-days
Average Thawing Index 2000 °F-days
Design Thawing Index 3000 °F-days

Recent analysis of air temperature data for the nearest station, Bethel, shows that the
area is experiencing a warming trend. The following graph from the Alaska Climate
Research Center at the University of Alaska Fairbanks (2003 Data) shows the increase
in the mean annual temperature from 1971 to 2000. In Bethel the trend is an increase of
3.08 °F or 0.106 °F per year for a 29 year period. See Figure 3.1.

Figure 3.1: Mean Annual Temperatures recorded in Bethel, Alaska from 1971 to 2000

Mean Annual Temperatures: Bethel
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It is unknown if this is due to global climate changes or if this is a climate cycle that
affects Alaska for a short period of time, however, this increase in temperature should be
considered when estimating the thaw consolidation of the airport embankment and
future designs.

Average temperatures along with the increasing trend observed in the mean annual
temperature was used in the thermal analysis model of the airport embankment. The
results of the thermal analysis are presented in Section 6.0.
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3.2 Topography, Drainage, & Vegetation

Chefornak is located in the coastal bwlands of the Yukon-Kuskokwim Delta along the
Kinia River, approximately 8 air miles east of the Bering Sea. Numerous lakes, ponds,
and sinuous streams of extremely low gradient occur throughout the region. The terrain
in the vicinity is rolling to hummocky with small hills and ridges having an average relief
of about 50 feet. Three extinct volcanoes are visible from town; Kinia Mountain (277 feet)
located 5 miles north, Tern Mountain (443 feet) located 5 miles south, and Cheeching
Mountain (310 feet) located 5 miles southeast of Chefornak.

Chefornak is on a broad, flat plain characterized by a marshy terrain of minimal relief
with many small lakes and sloughs scattered throughout the area. The Kinia River
which lies directly north of the village and flows generally south and west to the Bering
Sea, is the primary drainage for the area. The river drains Dall Lake, located to the
northeast of the village, and numerous smaller lakes in the village area. The town is
located on a small rock outcropping and is 3 to 4 feet above flooding levels.
Occurrences of flooding in the area are minimal and flooding levels should remain
relatively constant.

The new embankment is situated at a site approximately one-half mile south of the
community and Kinia River, and interferes very little with the many small lakes, sloughs,
and drainage channels located throughout the area. The embankment surroundings
occupy a vegetative community of wet to moist tundra. The dominate vegetation is
tundra consisting of mosses, grasses, and low shrubs. An unnamed creek is located at
the southern end of the access road.

3.3 Significant Features

The new embankment is surrounded on all sides by tundra vegetation. Several ponds
and swamp areas are adjacent to the west side of the embankment. The placement of
the embankment generally avoids most water bodies and drainage channels in the area
and interferes very little with the site hydrology. The town and existing airport are located
approximately 1 mile north of the embankment. An access road is constructed that
extends between the existing airport and the new embankment. The access road travels
generally north to south and borders a material site to the west approximately midway
between the embankment area and the existing airport. A small, unnamed creek flows
across the southeastern end of the access road. This creek will need to be crossed to
access the new airport apron.

3.4 Regional Geology & Seismicity
The Yukon-Kuskokwim region is predominantly underlain by deltaic and aeolian
deposits. Mafic lava flows and cinder cones crop out in the western part of the region.
Sedimentary rocks of Cretaceous age occur on Nelson Island and possibly on Nunivak
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Island. The higher portions of the Kusilvak Mountains on Nelson Island are composed of
intrusive rocks and associated metamorphosed rocks of Cretaceous age.

The mafic volcanic rocks around Chefornak are part of a discontinuous belt extending
from eastern Seward Peninsula southward along the Bering Sea to Nunivak Island and
possibly the Pribilof Islands. The volcanics are older than the Pleistocene age silts that
surround and partly bury them, and most likely younger than the late Tertiary. Figure 4
presents a regional geologic map.

Sediments are deltaic deposits of the Yukon and Kuskokwim Rivers and are composed
of silts, sands, and bog deposits. The US Geologic Survey has also mapped
undifferentiated surficial deposits of marine and river deposits. Soils are found on broad
low plains and are poorly drained. Chefornak occurs in the discontinuous permafrost
region of Alaska. Available reports on the area indicate similar soil conditions of silts
and sands beneath a peaty surface mat. Permafrost varies in the community and is
warming and degrading in many locations.

Chefornak is located in a region of low seismicity. Based on the Alaska Earthquake
Information Center database there were 78 events above a magnitude of 4 in the region
from 1898 to 2004. There were 12 events above a magnitude of 5 of which four were
between magnitude 6 and 7. The largest earthquake in the region was a magnitude 6.9
near Aniak, while the other three greater than magnitude 6 were along the Farewell Fault
near Dilingham in Bristol Bay. The 2000 International Building Code places the
seismicity of the area in site class E.

3.5 Site Geology
The embankment is composed of silty sands to silts with gravel to boulder size rock

pieces. The rock pieces are the local mafic volcanic rock that outcrops in the four extinct
volcanoes that surround Chefornak.

The hills and ridges surrounding the embankment site are generally composed of
organic material and silt overlying silty sand and sand of unknown thickness. Basalt
bedrock occurs sporadically in Chefornak, and the occurrences are most likely old lava
flows. The site is in a zone of discontinuous permafrost. Perennially frozen ground
should be expected throughout the project area except immediately adjacent to bodies
of water. Figure 5 shows a subsurface profile of the embankment.
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4.0 FIELD INVESTIGATION

4.1 Exploration

The purpose of the field exploration was to define the subsurface soil conditions to assist
in determining the thermal and geological condition of the embankment. In order to
evaluate the embankment, the soil type, moisture content, consolidation characteristic,
and ground temperatures were defined. This was accomplished by advancing ten
borings, collecting soil samples for laboratory analyses, and installing thermistors in
order to plot the ground temperature profiles of each boring. In addition to the
explorations of the embankment, a boring was alvanced at the site of the stream
crossing of the access road. HDL submitted a work plan to Alaska DOT & PF in
September 2004. The accepted work plan proposed advancing the borings and
addressed equipment to be used, the methods for obtaining samples, and schedule for
field work.

4.2 Dirilling & Sampling

Eleven borings, designated B-1 through B-11, were advanced at the site on September
15" - 18", 2004. Borings B-1 through B-10 were advanced along the new embankment.
Boring B-11 was advanced at the location of the stream crossing of the access road.
The borings were advanced to depths of 15 to 35 feet. Locations of the borings were
based on existing topographical features and spaced approximately 200 to 600 ket
apart with some variation due to topography and anticipated subsurface conditions. See
Figures 2 & 3 for locations. GeoTek Alaska, Inc. of Anchorage, Alaska provided drilling
services for this project using a Geoprobe 6610DT drill rig, mounted on tracks. The
Geoprobe is a direct push machine that utilizes static weight and percussion to advance
soil-coring rod. Continuous undisturbed core samples were collected in five-foot runs for
the depth of the boreholes. A minimum of one representative sample was retained from
each run. Additional samples were retained from each run if soil characteristics varied
within the run. One to two additional samples were collected for consolidation testing
from most embankment boreholes. The samples collected for consolidation tests were
2.36 inches in diameter. Sampling was conducted with a continuous Macro-Core barrel
that houses a PVC liner. The samples were classified in the field and returned to our
laboratory for analysis. An experienced engineer from our firm was present continuously
during drilling to locate the borings, observe drilling action, collect samples, log
subsurface conditions, and monitor groundwater encountered.

The soils were classified in the field according to the Unified Soil Classification System
presented in Appendix A, Figure Al, and later verified from laboratory test results. The
frozen soils classification presented in Appendix A, Figure A2, was used to describe the
frozen state of the soils. This classification is the DOT&PF scheme. Figure A3 in
Appendix A presents the frost classification. Detailed logs of the borings are presented
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on the boring logs in Appendix A and are represented graphically in the generalized
subsurface profile in Figures 5.

4.3 Instrumentation

A 1-inch diameter PVC tube was placed in each boring along the runway embankment
to house thermistor strings for soil temperature monitoring. Thermistors were installed on
November 4, 2004, in each of the ten runway embankment boreholes. Thermistors were
vertically spaced every 2 feet to a depth of 12 feet in the shallowest borehole and
spaced every 3 feet to a depth of 33 feet in the deeper boreholes. Thermistor strings
were wired into data loggers for continuous hourly data collection. Every two borehole
thermistor strings were wired into a single data logger. A total of five data loggers were
installed to collect data from the 10 boreholes along the runway embankment. The data
loggers are powered by 12-volt batteries with 10-watt solar panels replenishing the
batteries. The batteries and data loggers were enclosed in weatherproof boxes and
mounted above ground on posts. N-value instruments (thermistors) were installed and
connected to the data loggers, for logging soil temperature data of the soil surface at
three locations along the embankment. The n-value thermistors were placed about 0.4
to 1 inch below the ground surface. Air temperature probes were also installed and
connected to the data loggers for monitoring baseline air temperature at two locations
across the project site. The air temperature probes were placed about 3 feet above the
ground surface.

Temperature data was continuously logged hourly throughout the project duration. Data
was downloaded from the loggers approximately every two and a half months. Ground
temperature profiles are plotted in Appendix B for selected days between November 4,
2004 and October 11, 2006. Ground temperatures for select days are also presented in
Appendix B as a table. The graphs show the seasonal freeze-thaw cycle of the active
layer for the embankment, which is approximately the upper 4 to 7 feet of soil. Below a
depth of about 7 feet, the soil temperatures remain relatively constant throughout the
data collection period. The soil temperatures range from about 30°F to about 32.6°F
below the active layer. Additional discussions of ground temperatures are presented in
Section 5.0.

4.4 Exploration Notes
The drilling and installation of the instrumentation along the embankment was
accomplished according to the work plan.

45 Laboratory Testing
Laboratory tests were performed on selected samples recovered from the borings to
verify field classifications and to determine the pertinent behavior characteristics of the
typical materials encountered at the site. The laboratory testing was formulated with
emphasis on determining the materials classification, moisture content, frost
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characteristics, and consolidation potential. Laboratory results are shown in Appendix
C. HDL’s laboratory is certified by the Army Corps of Engineers and performed the
testing.

4.5.1 Index Properties

A total of 59 water content tests were performed on samples from the eleven borings.
These tests were conducted in accordance with procedures described in ASTM D-2216.
The results of the water content measurements are presented on the boring logs, shown
in Appendix A. The water contents are used to determine frost behavior and saturation
conditions. Several of the water contents are above 100 percent. This indicates a large
amount of organics and/or ice was present.

Grain size classification tests for this project consisted of two mechanical sieve tests and
10 short-time hydrometer tests. The results were used to estimate characteristics and
the frost susceptibility of the soils. The short-time hydrometer tests were performed
using a 15-minute time span to capture the amount of material smaller than 0.02 mm in
diameter. The mechanical sieve tests were conducted according to procedures
described in ASTM D422. The short-time hydrometer tests were conducted as an
abbreviated procedures described in ASTM D-1140. The results of the mechanical
sieve and hydrometer tests are presented on the boring logs shown in Appendix A. The
results of the mechanical sieves are also shown on the summary of laboratory results
and the grain size curves located in Appendix C.

Atterberg Limits (liquid and plastic limits) were determined on one sample of fine-grained
material. Liquid and plastic limits were determined in accordance with test procedures
defined in ASTM D-423 and D-424, respectively. The results of this test are summarized
on the boring log in Appendix A. Appendix C presents a summary of the result of the
Atterberg Limit tests and indicates that the material was non-plastic to slightly plastic silts
(ML).

Salinity contents were determined on three samples. These samples were analyzed to
determine the freezing point depression. Salinity in the soils will cause the freezing
point of water to fall below 32 °F. The results of these tests are shown on the boring
logs in Appendix A and on the summary of laboratory results in Appendix C. HDL
salinity values for the pore water ranged from 0.2 ppt to 7.9 ppt along the embankment.
These values correspond to a freezing point depression of 0.02 °F to 0.45 °F.

4.5.2 Consolidation Tests

Consolidation tests help predict settlement rates in fine-grained soils. When fine-grain
soil is subjected to an increase in load, a readjustment in the soil structure occurs as
plastic deformation and is termed consolidation. In the case of Chefornak, the load (the
embankment) has already been applied; however, the underlying frozen soils will not
begin the consolidation process until thawing occurs. Once thawing occurs, pore water
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is released and the settlement process begins. Also, the embankment may consolidate
if the load is sufficiently large. Understanding the consolidation behavior of both the
underlying soils and the embankment is useful in predicting overall settlement rates.

Two consolidation tests were performed to determine the current degree of consolidation
and to estimate the future settlements that may occur. These tests were conducted in
accordance with the procedures defined in ASTM D-2435. Each of the tests was
performed on an approximate 2.5-inch diameter, one-inch high specimen confined in a
steel ring. The test consists of applying a load to the sample and allowing it to settle
over time (consolidate). As the sample consolidates, water is squeezed out through the
top of the sample and through porous stones. Compression of the sample can only
occur in the vertical direction, since the confining ring prevents lateral movement. This
condition approximates those in the field beneath the center of a large loaded area.
Continuous time settlement curves were maintained for each load increment. When
consolidation appeared complete, the load was doubled and process repeated. The
void ratio (e) versus load (p) curves were plotted. The results of the consolidation tests
are summarized in Appendix C.

5.0 STATIONTO STATION DESCRIPTION

The subsurface conditions at the new embankment are depicted in the boring logs
presented in Appendix A. A profile map was generated that shows interpretation of soil
conditions between each boring for the length of the embankment, this is shown on
Figure 5 The soils encountered were generally sands and silts with cobbles and
boulders of basalt. The silts and sands are a direct result of fluvial and deltaic
deposition. The intermixing of cobbles and boulders occurred during embankment
construction. Frozen soils were encountered generally about 5 to 9 feet below the
existing ground surface. The original ground surface was encountered in the borings
ranging between 5 feet and 14 feet below the embankment surface. The original ground
surface was indicated by a layer of organics and organic silt ranging in thickness from
1/2 to 3.2 feet. A layer of ice-rich silty sand to sandy silt below the organic layer was
evident throughout the majority of the boreholes. All boreholes showed frozen material
beneath the embankment with the exception of Borehole B-7 where the organic layer
was thawed. The constructed embankment, due to variability in original ground surface,
was about 10 to 15 feet thick. The original ground surface was encountered from 5 to 14
feet deep in the borings indicating wind erosion and/or settlement of the embankment
soils. The following discussions of the geotechnical conditions for the embankment are
organized by division of similar segments.

5.1 Cobbles and Boulders

Cobbles and boulders have lifted up above the original surface of the embankment since
the original placement of material. Data from a survey conducted in June 2006 indicates
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approximately 100-150 cobbles and boulders exist along the embankment relatively
uniformly spaced, ranging in average size of 12 inches to 36 inches in diameter, and
protruding from the engineered grade 12 to 24 inches vertically. Several boulders over
36 inches were also noted. Boulders approximately 36 inches in diameter would weigh
about a ton.

5.2 Frozen Ground Conditions (entire length of project)

The frozen ground characteristics along the embankment ranged from unfrozen to poorly
bonded permafrost, with no visible ice crystals, to well bonded permafrost, with random
visible ice formations. The ground temperatures of the soils drop below 32 °F at a depth
ranging from about 6 feet to 9 feet below the ground surface at the end of October. The
ground temperatures in the remaining depth of the boreholes range from about 30.2 °F
to about 31.7 °F, see Appendix B. The salinity test results indicate a freezing point
depression of at most 31.6 °F.

5.3 Station 10+00 (Beginning of Project) to 17+00

Boreholes B-1 through B-3 were placed along this section. The boreholes encountered
an embankment thickness ranging from 8.5 to 9.0 feet. The embankment consisted of
sand and silty sands. Below the embankment was a layer of vegetation followed by
layers of silty sands and sandy silts to the depth of the boreholes. All three boreholes
showed an active layer of thawed sand and silty sand to depths of 5 to 8 feet from the
embankment surface. Frozen silty sands were encountered beneath the active layer to
the depth of the vegetation layer. The frozen vegetation layer ranged in thickness from
1/2 to 3.2 feet thick from 9 to 11.7 feet in depth. All boreholes encountered frozen silts
and silty sands beneath the frozen vegetation mat to the depths of the borings. These
silts and silty sands remained frozen throughout all borings. Borehole B-1 had a layer of
ice with a thickness of 0.3 feet within the frozen vegetation layer. Borehole B-3 had a
layer of ice-rich permafrost below the vegetation layer. This layer had an estimated 60
percent ice content and a thickness of 1.5 feet.

A grain size test on a sample from the embankment revealed a fines content of 10.4
percent. The fines beneath the new embankment ranged from 28.7 percent to 98.5
percent. Moisture contents of the material in the active layer of the embankment ranged
from 7 percent to 23 percent. A single moisture content on the frozen portion of sands
in the embankment indicated a moisture content of 28 percent. The frozen sands and
silts below the embankment ranged in moisture content from 16 to 84 percent.

5.4 Station 17+00 to 42+50 (End of Project)
Borehole B-4 to Borehole B-10 were placed along this section. The boreholes
encountered an embankment thickness ranging from 5 to 13.5 feet. The thinnest
embankment section was located near Stations 32+00 and 38+00. The embankment
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consisted of sand and silty sand. Each of the boreholes encountered a vegetation layer
overlaying layers of sandy silts and silty sands to the depth of the boring. A layer of ice-
rich silty sands occurred near the bottom of the vegetation layer. The boreholes showed
an active layer of thawed sands to silty sands to depths of 5 to 9 feet from the
embankment surface. Frozen sands and silty sands were encountered beneath the
active layer to depth of the vegetation layer. The ice-rich permafrost layers ranged in
thickness from 1/2 feet to 3.0 feet. Borehole B-7 contained a vegetation layer that was
thawed. This is due to its shallow depth of 5 feet. This unfrozen vegetation layer is
underlayed by a 3.5 foot layer of ice-rich permafrost and then sandy silts and silty sands
to the depth of the boring. Borehole B-10 has a Y%2-foot thick ice lens at 22 feet followed
by a layer of sandy silt.

Grain size analysis on samples from the embankment revealed fines content ranged
from less then one percent to 14.7 percent with the remaining portion of the soil being
sand. Borehole B-10 had a sandy silt layer with a fines content of 63.1 percent. The
fines beneath the new embankment ranged from 63.1 percent to 96.7 percent. Moisture
contents of the silts in the active layer of the embankment ranged from 4 percent to 71
percent. Moisture contents of the frozen portion of silts in the embankment ranged from
23 percent to over 100 percent. The frozen sandy silts and silty sands below the
embankment ranged in moisture content from 18 percent to over 100 percent.

5.5 Stream Crossing
An unnamed stream crosses the access road embankment near the apron. A temporary
span was constructed at the crossing and consists of two 8-foot by 20-foot steel cargo
“flats” placed side by side on two 16-foot-long pieces of multiplate culvert cut in half
longitudinally, reversed, and placed on each bank of the stream as temporary
abutments.

HDL collected data for four cross sections at the embankment crossing, and a cross
section at a distance each upstream and downstream. The cross sections indicated the
natural geometry of the stream is narrow and incised. The geometry at the embankment
crossing is wider and deeper, indicating scour due to the temporary span of the
makeshift bridge. HDL advanced one boring in the embankment at the stream crossing
(B-11). The subsurface soils are generally soft silts to a depth of 20 feet below the
stream bottom. Firmer silts with ice lenses are below the soft silts.

A steel multi-plate pipe is recommended at this location to convey the stream flows. The
steel pipe should on the order of 10-foot diameter and convey a 10-year design flow of
46 cfs with a maximum velocity of 3.6 fps at mean annual flood to accommodate the
design fish.
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6.0 THERMAL ANALYSIS

A thermal analysis was conducted using TEMPW, a finite element program. The
program generates a three dimensional (x, y, and time) thermal model based on the
climate, soils, starting temperatures, thermal conductivity, heat capacity, and unfrozen
water content. The cross-section shown in Appendix D, Figure D1, is based on the
subsurface conditions encountered and represents the embankment along its entire
length. The cross-section is divided into a series of elements and each corner (a node)
of the element (typically a rectangle) is assigned an initial condition. Figure D1 shows
the locations of the borings in the model. Nodes were assigned initial conditions based
on the thermistor data collected in each boring.

TEMPW uses the fundamental laws of thermodynamics to predict ground temperature
changes, and includes the effects from latent heat transfer during the phase change
from ice to water. The program uses thermodynamic heat flux equations to calculate the
heat transfer and distribution for each element. The governing equation states that the
difference between the heat flux entering and leaving an elemental volume of soil at a
point in time is equal to the change in the stored heat energy. The program was used to
compute the distribution of subsurface temperatures over time and estimate the timing of
when the embankment will be stable. In addition, the thermal model was used to analyze
the changes in subsurface temperatures over time, which tells which ice-rich soll
horizons will melt or freeze.

In order to determine how the subsurface temperatures

Summer change with time, a boundary function is applied at the
model's ground surface. The boundary function uses the

Fall standard sinusoidal air temperature curve for a typical year.

Four temperature points were inputted to simulate the first

Spring year and the sinusoidal temperature distribution. These

four points are the average annual air temperature for
“spring” and “fall” and the minimum average air temperature
for “winter” and maximum average air temperature for

Winter “summer”. The program interpolates between these four
Sinusoidal Temperature points to create a sinusoidal boundary function. See
Chanoe Section 3.1, Climate, for temperature information used in

the model. The model is set to run in time steps up to the
life of the project. Typically the temperature boundary function repeats itself however
since there is a general warming trend observed in climate data for the region (See
Section 3.1 Climate), the temperature boundary function for all models was increased at
a rate of 0.106 °F per year. This temperature increase is consistent with climate data
from Bethel, and can be assumed to pertain to most of the Yukon/Kuskokwim Delta.
The rate of 0.106 °F is the average temperature increase for the region.
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Three models were developed for analysis:

1) Model 1: Base model with the current average air temperatures observed in
the Chefornak area as starting temperatures in the boundary function and a
factor of 1.0 for the thermal conductivities.

2) Model 2: Base model with 6 inches of insulation and 12 inches of soil added
to surface.

3) Model 3: Base model with 2 feet of insulation and 12 inches of soil added to
surface.

Models 2 and 3 were developed since Model 1 did not stabilize. In other words, the 32
°F isotherm continued to move down the through the section over time. Model 2
stabilized for approximately 10-15 years. The 32 °F isotherm migrated down into the
section after this stabilization period. Model 3 was then created, however eventually in
about 20 years (model time) the 32 °F isotherm started to migrate down into the section.

6.1 Assumptions

The finite element base model created is shown in Appendix D, Figure D1. This model
was based on the subsurface data gathered on September 15™ through 18", 2004 from
the borings advanced along the embankment, and the temperature data. The base
model used three material types: sandy silts, organic mat, and ice-rich sandy silts. In
models 2 and 3, insulation was also used. Thermal conductivities and volumetric heat
capacities were estimated for each material type.

Thermal conductivity values define how much heat is transferred from one soil type to
the next. They are dependent upon the soil type (coarse grain, fine grain, or organic),
unit weight, and moisture content of the material. The thermal conductivities chosen
were based on average laboratory-measured soil contents, estimated unit weights and
soil type. Since the soils varied in moisture contents, unit weights, and percentage of
fine and coarse grain material, two sets of thermal conductivities were chosen. The
higher the thermal conductivity, the higher the heat flow between the layers of material,
and more likely the permafrost is to degrade. The following table presents the thermal
conductivities used.

The temperature boundary function used in the base model had the first year
temperatures set at 31 °F for Spring and Fall, 58 °F for Summer, and 20 °F for Winter
(Appendix D, Figure D2). These temperatures were obtained from the Environmental
Atlas of Alaska and the climate data presented in the geotechnical report. These
temperatures were then increased for the next 40 years, at a rate of 0.106 °F per year,
to simulate the increasing temperatures observed in the region over the past 29 years.
A modifying function was applied to the boundary condition to simulate the presence of
snow in the “winter” months (October through April) and grass in the warmer months
(May through September).
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Table 6.2: Thermal Conductivities Used in Modeling

. Model 1 & 2 Model 3& 4
Material
Kfrozen Kunfrozen K1‘rozen Kunfrozen
Sandy Silts 0.8 0.6 1.0 0.75
Organics 0.4 0.2 0.5 0.25
Ice-Rich Sandy Silts 0.9 0.4 1.2 0.5

Note: Thermal conductivity, K, units are BTU/ (hr-ft-°F)

The following basic assumptions are used in the modeling process:

1) Three soil types were used: sandy silts, icerich sandy silts, and organics/
vegetation.

2) Unfrozen water content and thermal conductivities were estimated based
upon the laboratory test data.

3) The model does not collapse an ice lens when it melts. All materials are
treated as solids.

6.2 Thermal Analysis

The results of the thermal analysis are presented in Appendix D, Figures D3(a) through
D5(k).

Base Model

Appendix D, Figures D3(a) through D3(k), presents the 2dimensional, temperature
profiles for select Fall, from 2004 through 2044 for the base model. The profiles indicate
that the embankment does not stabilize. The 32 °F isotherm remains in relatively the
same location until year 2008. After this time the isotherm starts to migrate downward.
The profile for 2019 (15 years) indicates the entire southern half of the embankment has
experienced thawing of most to all of the vegetation/organic layer. In 2024, the 32 °F
isotherm only occurs deep in the embankment on the northern side. This indicates that
the embankment will undergo a long-term thawing process. If the embankment is left as
is, from approximately 2008 until 2019, there will be thawing of the embankment and the
vegetation/organic layer causing differential settlement to occur on the surface.

Model 2 - 6 Inches of Insulation

Appendix D, Figures D4(a) through D4(j), present the results for Model 2 This model
was developed since Model 1 did not stabilize. This model stabilized for approximately
10 to 15 years and then after that time the 32 °F isotherm migrates downward. On the
Fall 2024 profile (Figure D4(h)), the 32 °F isotherm has migrated below the
vegetation/organic layer in the central and southern section of the embankment. This
migration continues for the next 20 years. This indicates that one embankment will
experience thawing and differential settlement.
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Model 3 - 2 Feet of Insulation

Model 3 was developed since Model 2 was only stable for about 10 to 15 years. Model
3 is presented in Figures D5 (a) thru D5 (k). The 32 °F isotherm remains in the
insulation or immediately below it until 2024 (Figure D5(a) thru D5 (h)). In the 2024
profile, Figure D5(i), the 32 °F isotherm has started to migrate downward. In 30 years,
2034, the 32 °F isotherm has migrated past the vegetation and organic layer.

6.3 Model Verification

For verifying the model, the base model was analyzed for a one year period. Outputs
from the September 2005 to October 2006 time frame of the model were compared to
collected thermistor data. Below about 7 feet, the model indicates that the temperatures
are relatively consistent between about 31.2 and 31.8 F. The thermistor data however
suggests that warmer zones still exist in this time period. This suggests that the model,
while indicating colder temperatures within about 0.2 to 0.5 degrees of actual thermistor
data, does not accurately reflect the warmer zones. In addition, the colder zones appear
to be 0.1 to 0.3 degrees cooler in 2006 than in 2005 suggesting a smoothing of the
temperatures over time as the model indicates. The model except for indicating colder
temperatures than what is actually in the warmer zones of the embankment is producing
temperatures within 0.5 degree of the actual temperatures, which is within acceptable
limits.

7.0 CONSOLIDATION

The geotechnical analysis included conducting post-thaw consolidation tests to evaluate
settlements. This soils information along with the thermal analysis was used to arrive at
the conclusion presented in this report.

Settlement in the embankment is due to settlement from thawing of the soil horizons
(thaw strain) and from settlement caused by loads placed on the already thawed soils
(primary and secondary consolidation). Laboratory testing on already thawed sandy silts
indicates that the sandy silts would rapidly settle (within a few days) on the order of
0.012 to 0.07 feet per foot of soil, if no ice lenses are present.

Additional settlements can be expected as a result of thawing ice-rich sandy silts and
thaw compression of the original organic/vegetation layer. Ice-rich soil horizons with thin
ice lenses of 2 to 4 inches thick occur throughout the embankment material. These soils
if thawed would create differential settlement on the order of 2 to 4 inches. The
organic/vegetation layer (original ground surface) varies between 2 feet to about 5 feet
thick (near Boring B-9). The vegetation would experience settlement if thawed on the
order of 1/2 to 2 feet depending upon the current thickness, ice content, and how much
thaws.
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8.0 LIMITATIONS

The analysis, conclusions, and recommendations contained in this report are based on
site conditions as they presently exist and further assume that the 2inch diameter
exploratory borings spaced at approximately 400 feet over the approximate 720,000
square foot project area are representative of the subsurface conditions throughout the
site. There is the likelihood of differing subsurface conditions from those encountered in
the borings. Ice lenses, organic zones, or soft soils may be present between boreholes
and may cause differential settlements not predicted in this report. If during
construction, subsurface conditions different from those encountered in the exploratory
borings are observed or appear to be present beneath excavations, advise us at once so
we can review these conditions and reconsider our recommendations when necessary.
The modeling was based upon estimated conditions as well as the borings and
subsurface thermal data obtained for a limited period.

November 2006 Page 16 HDL e eeiione



State of AlaskaDOT&PF Chefornak Airport Embankment
Geotechnical Report Engineering and Surveying Services

9.0 BIBLIOGRAPHY

R&M Consultants, Inc., Lower Kuskokwim School District, School Site
Investigation for Chefornak, Alaska, January 1979

Alaska Department of Transportation and Public Facilities, Geotechnical Report,
Chefornak Airport, July 1999.

The Alaskan Communities Flood Hazard Data, 2000 Publication by the US Army
Corps of Engineers for Chefornak.

HATTEHBLRG DLLEY & LIKMELL

November 2006 Page 17 HDOL " 3



R 4 2%y AZ

~ B N =AY

Arctic circle
_—

Chefornak,
Alaska

Canada

1, 11/10/06 at 10:30 by kk

Pacific Ocean

/ LOCATION MAP

f r@ HATTENBURG DILLEY & LINNELL CHEFORNAK AIRPORT

5 N Engineering Consultants VICINITY MAP

| - enonesrinG ALASKA DOT & PF

| . carmrscience CHEFORNAK, ALASKA

| - PrRoJECT MANAGEMENT PATE11/10/06 DRAWN BY: SHEER FIGURE 1
3 (907) 564-2120  I'ory CHECKED BY: JOB NO..

%| - PLANNING www.hdlalaska.com NTS 04—108




11/10/06 at 09:33 by kk

1=400,

H:\jobs\04—108 Chefornak Airport Embankment\CAD\Drawings\04108_GEO_FO02.EDIT,

LAYOUT: Layout!

—
H | J ONE INCH
—

K

P

ACCESS ROAD

i

3

i

NE!{V AII?I?QRE[‘ ACCESS
| Al * '

MATERIAL SOUR
USED. DURING PHASE
CONSTRUCTION

PHOTOGRAPH, ‘BY AERQMAP: US
4 'DATE OF. PHOTOBRAPH:10//02 /2004,

SCALE IN FEET

LEGEND

[ ] B-2 HDL 2004 BORINGS

|:| 98-3 DOT & PF 1998 BORINGS

DESCRIPTION

DATE

REVISIONS

MARK]
1
2

M ~ w0
55
?9
5
)]
“5
21
rf Py
=2 S3
>|2 o2
wfo g
=) §
o2
= :
@2 w
[=
2'5) =
Pl e 6
=|u g <
SRR
Z ‘E‘
Z o
525 2
z I O Z
= E 2 Z
O x O <«
z « @ J
w w o o
= .
=
O L
g o
T N
S =
=
W<
—
NS
s =03
: Q3
E QA 3
L X
< <
s % :
s O 5
R G
r d =
S <€ O
SITE MAP
v
FIGURE 2
e
?“75 10/06 SC{’LE‘: 400’
04—108




ONE_INCH

woo BYSE|eaH MMM . " -
G 0zLz-05 (L08) NNV YYSYTV MYNSOATHO HE
¥ AINIWIOVNVIN LOIrodd M mw A:,
¥ @ 0
£ IONIOS H1dva - e (5| 2
~[NOLLONYLSNGO 4d ANV 1oa WysvIv| o |2 L
; EOH_ ._.OZ ONIYIIANIONT . mww of o Mmo
EQQ i N
NOILJIN0S3a 3va SRV sjue}nsuo) Buusauibug @ INTNANYGNT LHOINIY HYNSOSTHD B WWM wF WJ WS w
Shos TTANNIT® AT DYNENILLYH /] o —— : B ER
z [ 4 S 9 /
I I I I T !
<
S s
1 m <
3 -
S "
e L
3 N
L
£ v
.m.w _
By
ol

(2) 13n0ADT :INOAV]
P Ag €060 0 90/01/1LL ‘00v=1 ‘LId3Z047039780L¥0\sbumpig\gyo\jueunuoquil J4odiy pulojeyd 8oL —+0\SAoMN\H




A IS
& °
=N
BN
N
g ||
g 5 ls
MY
a8 3
mA 2
£9 =
EA
mG <| x
z mN_mxm
o ¥ 2|
78] AGE :
- & |EH L
oc x|z
mA 5 x |3
[ L
3@ |0
ED
n S
m Q
2 S
w N
o ¥ T
3 2
2 R
R a |un
| =
z |22 2
S |25 .
5 25 iy
e ga
2 |zls 3
=[© E
Qo :
2l W
=B 7
Q| :
<< B
I GCA
°f %
z o 2
R
223
rL.EPH

z
34NOI4 LNOAVT

s Aq gg D9 z= —0397801+0\SbuimD. & a 3 ayn —0\=q0l
9¢:80
1 90/
oL/LL "
00 '
| ‘oab"
€047 0!
39780
17O\
1moIa\ Qv \H A
ung
oduy
Iy 3DUJo
¥
801

0\sqol\:
NH

3



11/10/06 at 10:34 by kk

1=10,

H:\jobs\04—108 Chefornak Airport Embankment\CAD\Drawings\04108_GEO_F04.edit,

LAYOUT: Layout1

A

)

r

=

SwW

SCALE IN FEET

I I | ' ' ‘ ‘
400
N ‘\\
o, \
(o
\
__p
|
|
|
‘ ("77
\ —
U Z
[ /
|
“ “O+ l\ J J
i / ! [\
& Ml A
N ‘ \
AN
\ ’ “ |
i
i
L
30" CMP /
Inv. Elev. = 10.’5‘ N
‘\ \\ \“
“ riﬁ ’/) N ;‘\,777
‘ RN g
[/ // { ‘\‘ s —
f ) S
) !
) L € .
| A5 » ) - ¢
L AN J —_—
/'/ 43')
20 \
(g |
\
1 \ ) J
60 60
B—5 RT+
50 B-4 LT~ A\ 5—7RT .
40 0
30 — 30
20 20
I~
10 10
’ 0
IC%LRIC"'
e SILT T o
_20 —-20
0+00 4+00 8+00 12+00 16+00 20+00 32+00 36+00 40+00

SUBSURFACE PROFILE

SCALE: 1" = 200

NOTE:
DATUM BASED ON 2004 SURVEY OPUS VALUES.

"(J ONE INCH
! —
y .
7
N\
\\
AN
\ (
xo— “
\
{
| f
I}
=)
5 W/
‘t/, y) ‘
J
,' /
”
i
\ |
\ |
| |
| |
| |
L \
—
p
\ L N
\ F |
\‘ | P |
\// — /
\" / 29 v,
\/ )
\ /
[
\ |
\ o
J /,'L —

THAWED SILT/
SANDY SILT

FROZEN SILT/
SANDY SILT

ICE RICH
SILT

FROZEN VEGETATION

11: 10/06]|AS _NOTED)

ol

3

‘nx

éghwhvm

= 8§

we s

Z|§ g3

lf 3Z

48 g

=1 H

oo

oIt c

38 z

o|c [

Z|'5 2

w|2 )

| g <

<< 0 > Z

T ZUJ(
£ 5 2 ¢
we 5oz
z I o Z
zZ £ 4 Z
O x O <«
Z < @ J
w w o o

[

Ly

=

L

[}

Q-

Q

Ly

2

L

Q<

D

O

@

D

B

I~

T

gL X g

Q@

IS <

S

S I S

50 &

T 3 T

O < (&)

SUBSURFACE

PROFILE
FIGURE 5

JOB NUMBER:

04—-108




/1 B HATTENBURG DILLEY & LINNELL
N y ¢« Engineering Consultants

APPENDIX A

Unified Soil Classification

Frozen Soil Classification
Boring Logs



1, 12/22/05 ot 15:44 by hdl

H:\jobs\04—108 Chefornak Airport Embankment\CAD\Drawings\04108_GEO_FOA1, 1

LAYOUT: Layout?

UNIFIED SOIL CLASSIFICATION SYSTEM

. .. Soil Classification
Criteria for Assigning Group Symbols and Names
Generalized
Group Descriptions
GRAVELS CLEAN GRAVELS GW| Welrgraded Gravels
50% or more of Less than 5% fines GP | Poorly-graded Gravels
COARSE-GRAINED coarse fraction
SOILS retamec! on GRAVELS with fines GM | Gravel & Silt Mixtures
More than 50% No. 4 sieve More than 12% fines Gravel & Clay Mixt
retained on GC | Cravel & Clay Mixtures
No. 200 sieve
SANDS CLEAN SANDS SW | Well-graded Sands
More than 50% of Less than 5% fines SP | Poorly Graded Sands
coarse fraction —
passes SANDS with FINES SM | Sand & Siit Mixtures
No. 4 sieve More than 12% fines SC | sand & Ciay Mixtures
Non-plastic & Low
NORGANIC ML | Pastcity its
S!L TS AN D CLAYS CL | Low-plasticity Clays
Liquid limit
FINE-GRAINED 50% or less Non—plastig and LoCul/
Plasticity Organic Clays
SODILS ORGANIC OL Non-plastic and Low
50% or more Plasticity Organic Silts
passes the OH | Highpiastilty Ch
. igh-plasticity Clays
No. 200 sieve INORGANIC
SILTS AND CLAYS MH | High-plasticity Siits
Liquid limit High plasticity
greater than 50% Organic Clays
ORGANIC OH | Ligh Plasticity
Organic Silts
HIGHLY ORGANIC Primarily organic matter, dark in color, T
SOILS and organic odor PT | Peat
(=]
[ For classification of fine-grained soils and d
fine-grained fraction of coarse-grained soils. ¢ /
S| Equation of "A" line ,\)V\
Horizontal at PI= 4 to LL= 25.5, Ny V
- then PI= 0.73 x (LL-20) Y o
&S| Equation of "U" line o b
% Vertical at LL= 16 to PI=7, A O\(\ S
a then PI= 0.9 x (LL-8) / /
29
= oy "
- /s
3] /
a8 5O~ MH or OF
/ Y or
3 s O/\’/
o
~ V"ML or OL
<L ;
I
0 10 16 20 30 40 50 80 80 100 110
LIQUID LIMIT (LL)
i_m HATTENBURG DILLEY & LINNELL CHEFORNAK AIRPORT EMBANKMENT
Engineering Consultants UNIFIED SOIL. CLASSIFICATION
* ENGINEERING ALASKA DOT & PF
- EARTH SCIENCE CHEFORNAK, ALASKA
PROJECT MANAGEMENT DATE: ¢ /27/2006 DRAWN BY: SHEET CoURE A1
807) 564-2120
. PLANNING e I0T) 5642120 I'SCALE: NTS CHECKED BY: J0B N0 04108




80L=%0 :on gor

‘A8 Q3MO3IHD

WOD BYSE|B|PY MMM
o0zZLe-vas (L086)

SIN 31905

2V 34N913  oas

A8 NMvHa

900e/42/ 31vq

YISVIV "MYNYO43HO
id % 100 WASVIV

S7110S NZOHH 4O SNOLLYJIHISSVTO ANV NOLLJIHOS3A

JHOJ3H TVOINHOZLOZdO

sjuejnsuon Buuseulbug

TI3NNIT® ATT0 Q4NAN3LLYH

ONINNYId  »
ANINWIADVYNVYIAN LOIrodd -
JONII0S HI1Yv3
ONIF3INIONT  +

WIVNYWN S3MNG3008d TVOINHI3L039 WASYTY., S3ILTovd Oriand
ONY NOILVIMOASNYYL 40 ININIHVLIA YASYIY WOHd G3INIVIE0

@3y 9y} uo Buypos jsoy Jo

saysjosos @apuns Aq payspu Bueq pioAs o} (njeiod 39 pROYS JeAsRSqQ (3)
uamb 2q pinoys uoyduosep jioldxe aiow

‘paysinbuysip 9 UDD ‘jSO4UDOY SO YINS '33) jO Suuioy (o]o3ds d4yM (P)

‘Pwnjoa 10jo) jo Jusased O SO UIjom Juojouswdns

Jjo Apuonb ay) Bujasssqo puo Jew o} ) Bumojo uof yows o u) oS
uszoy swas bupooid AG opoWw 9q LD 3] SE5IIXI JO JWNjOA JO UOJDNIDAD
pio o7 J58) pray wduys o ‘sjonbapou; 9q Aow spoyjew jonsi usym (o)
‘dnasb A ay) uj sjos

uszay jo ens &) epsoddo oy jjos yj uf spioa (puibuo sy) jo Sseoxa
uy Papds sapdnodo Lojom uPzZOs Sy) jo ouou Joy) si aAs pappun dyj o]
uoisseldw) Sy JBASMOY  ‘SEI0LINS PRLILIL) JO PaImoni) uo ussys b Aq JO
suaposal suysAId AG [ONRIDW By} JO SPICA 3y) ulyuM 93f jo @auasasd
2}03jpUy UOHOUNIOXE PRSOD uo Aow dnoib N ey Ul spos uszoid (q)
‘pasn eg pinoys

ABojoujuua) UODIYISSOD Ho0J PIDPUD)S ‘PRIGIUNCIUS 51 01 usypy (B)

‘BLy—18% 9d s821 jqnd
195 Jo Awaposy jouolioN Sty 'Nj '@NeABi07 (£961) ysoiousad

UO PIUAIBUDY [DUOHDLIBIY '00Jd 'SHOS UFZOU{ JO UOROIYSSD)D
pup uojduaseg ‘9aEL ‘M ‘D UojdBy Pup 'y M Wiauyl ol pauIpoN

WOS Sy} Uy eu) SSP0Xe Ay} Jo Bupysw oyy Jo nsss jaaip

D 50 ‘uswepjss juooyubls 10/pup sanipa pamoly) swy—buop ‘fowou moEq
yjbuans jo ssop jupayubis 'Bumpy) uo Moys sjjos uszay SUTSUTI-ADUL
UBWBFS DJUSWILSP 8onposd Jou SanjpA pamoy) ewp—buo ‘ouiiou
Moaq yjbuasys jo ssop moys ‘Bumoy) uo ‘Jou op sjios uszol FRDIS—ADY]
ainssasd spispow 03 jyby

J3pun dn usS¥oUq A)SDa S| |DUSIDW YIYM U} uoNipUDa D Sejousp JIGUIT
‘Bupjoeiq pup Buiddiyo
o} 1594 Jood soy }1OS uszod; 8y} oy} pup 291 ay)

Aq sapabioy piay Apyoam @io sspopsod jjos ayy joy) sayuubs PEPUOG—AIO0H
“Bupypasq 40 Bupddys

a sas yby 4 jjos uPZ04} Sy} joy} puD 33} 8
Aq seyyaboy piay Ajbucsys 8.0 sapopuod jjos ay) Joyy SSLUBS PIPTTT—TA

550] J0aY

JO UONDRNp O) |DULIOU PRIUSLO SADMID JOU NG AUOLILOD 'SHOS Uj SSSSOW
puD SudA 'siedD] 'Sasus] Jounsp SO 93] jo yymasb ayj sy UDNDDIILIT 93]
*suafp) pajpades up Auowios

PUD ES0] 0Bl JO UOHIBNP By OF [DLLIOU ADIIUSE U)o ydoa o}
b jlos ut 1] 8¢ J @40 FTBUST 83

pyabo) papuog Apoom SiDISAID

821 ‘jpuoisuswipinbs s58f JO @Jow ‘951000 JO pasodwod st I IDIUDIY
“Jeyyabo} papuoq Alesoo) AiaA ‘S|DJSAsI JDULINOD

Buoy oju; psulio} SSIMIBLO JO pRjjot SBY Ydiym 8o 5) I pIIPUDD)

Ayun joimonns sy swpyas ssow ayj ‘snosod ybnoyy  'Mous ps)oinips

40 Bujzasy ayy wos 10 '42DM 9Y) U} S|DUSIDW JSYj0 4O }jDS jo 33ussesd
woyy sasopsjut sz Buop 4o sajqenq 4o o bupsw woyy bupinses
AjONSn pun payavuLoIBIUl AHBNSN ‘SPIOA SN0JBLUNY SUDjUOD &3] Brtaog
‘SAOAISd—UOL PUD PUNOS AYORUaIsse g *Juaonisuosy 5| O APIOD

(3) 'sajqgng

JD JO JAQUUNU DJaUSpOW O AjUC SUIDUO3 puo juaiodsuol) s T3 IDTD
‘suojouLioj 39|

JP4I0 YyM LONDUIGUWOD O uf Jo duojo jussasd aq Aow sipysAiy  'ssow ios
D 4o 930 Sy ui eiqun opod 99) ONpIAPYS jjows Aisa D st SIDTEATY 93]
‘uopoo bupzesy sy} Aq

paonpoud 5pjoa oOju UMOLE SADY YOlM 'E|DJSAID JSOILIDOY UMM PI)OID0SSD
sewnawos o Aoy 'Ssow [jos uszol) o u) seponuod jjos swbiol Bt

MO[aq JO uD punoy B2 JO SiaAD) Biqiuseasep &io ESPIHDg U SOUNUTY 93]

Jajyjoi0d

TIION SNOILINIIA
J9AOS YOS 8A}0930.d)| A ‘2imonins PaNDAIS
D JEpun pauUng ueRq SDY YIjym 831 4oyl Jo ppaoib 8q Abw o151 93} uo Ssoydwe (DjaFds yiM suio anyg| sojnussg | (sipishis oS
40 puswoueyd UOHIDIILOD PUD uoisUDUOXS @o0LNs el —buo) 'g)qooyddo 50 ‘saoqo | pog 5o awog| —SARYl Avug| pajpuog —IpY! jou a0, BT S ToRUGTSGTS
JO }nsas sy) 8q ADw 8¢ YINS '9AOQD PIGLOSSP DU} s Ul ss3j| snosog| ‘ssow) ! oS Jnoyjm 99) (sssuoig) u yous JoUoRaUSE]
woyy juessyp s uibiio jo spow esoym punoj 8q Aow saipoq Juswebuouy jo uianog (p| SUIDUGD —amjog|  Apniojg o5 a0} v "~ " n._m s Gad
901 Jayjo Jo ‘suea ‘sjayood ‘seBpam 821 ‘spasn jsospuwiad uj adoys pysfig (3 +ba b9 40919 PADH i uﬁuu\g 49)
. oz)5 |0jsAg (q[SPIMXIWPY  JO[OF  2IMONAS SEIUPIDH W uog
y? . m:o.au‘unw\, saxy jo uonojuaug (o . @dAL Ssuojsnjoul
Hlos Joup wolj ynses nu\nqu u:c:ﬂmuxm :suofooyddo (syuaungsu; st 3jqoayddo| 1os + @9 HOS yum 33}
2unjonns ewos Joj #onbepoyj 9q ADw pup JIoXS J0U so 'dnosb yoos ey wey suo)
8.0 puo uopobaibes 891 Juodyubls Jnoyym nade Ayonsn DuaILD 1ouopdo Bujsn) aimanis joiskg 89 Ajonsn 'Smojjo; SO sulF) aanduosap) A SUOH)BULIO] 9]
24090 2y} J3pun (SiNa) 3|GRA8ISNS—ISQL—0U SO P3SSOM SIOS|  gianisur—mOY] [ —— psn puo (p) 35 so jouspw 2joubisag nu%%tuu%gnug::m.i
Ayonsn g _do_payjons ||
‘uopppbiaibas o3y yuusd o) JBIOM JuBPLINSUY i Mw_twuﬂl nu_.wmw_m brdwos (pjo) jo jusaied so juesssd _uu. A v«wuw&n:%%&:ﬂuu_ 7 «nw . NMMM:&M,_E
YiM u9Zo4 J| I|GDIS—MDY) SD PISSO[0 Bq 0sj0 Aow Aol H43001d NSO | ho1pbasbas siqisiA JO awnjon oS 10 wopuoy ol n“.. ok
Uaaemoy  Ai062)D3 IqO)SUN—MDY] JY) OJUl {{O} [ uSZoly O J— I 1009 7 Fe—— A :A. i a9
S|iOS  ‘S|qOIDAD AjjpO9L JSJOM SR44 YiIM SIDJ [DULIOU 1O UDZOJ) 4py (P nojeg i wod Jed  §  eumjonng vo mm“:.Wcu o q Eﬂw.s mm,.
Ji eAowy jsoy pup uopobeibes @3f Juoayubls dojansp o) Ay “o3ys (2 §  sssupioy il } 291 pojobsibss
84D DUPIUT FAOGD BY) JBPUN SIq[IdIBSNS—)S0L SO PISSO[D S[IOS| uum:uk Ma o E7) Lnn=nw.\mu~“_mu&®
onssasdwog (o
p ‘Aj9joindos way) Japisuos of \uu:uEnE“ wibuas juswsebupLp jo :uuw“M m:._unnw _ I35 _jOnpIapu;
) SONDW AYOnsSn SHOS JOYJ0 YIM PIpPpIqIS INJ30 O d - 4
Aauspua) Jey) ueaomol  ejqdessns—isoly Bueq Jnoupm jybam \ 4 uopnquysia (9 o .E“Mwﬂmw B @01 5589X3 o5 uezeT
Aq ww zp'g uby) Jeuy Jusdsed hme g1 %Etnu cu:»z_ .uﬂ:u 3509V 5o Bumoyoy ayj piooas .mmEMn aa] oy _ JoUTHAuTE]
Anwmww n“\a_mE ﬁmh_ut n\hww“ ._nnmrm..@i% .‘@M”kEMnn\uM%uuuuﬁmﬁMw Buspniauy '0ZH 19301) B0, mwmwu.. satod Jabioj punaso sbugood |_ w FRPUcE 1M (q) afe
20 Jybleom Aq Jepaiuolp Ul Wi gO'Q ubyy Jauy ke 5301g Ut me;Ewk Uemtw \u 331 jo 40 'SipjsAID o @oussald u 99, s590%8 ON N \Mu_uEmemn«.w%n st it Hod
suiub Jo alow 4o Juedued ¢ bunojuod spos suobiour 3S0W|  aqo)5-moyl m.«E.m wazars v (v sj0N 'MO7 wnipsy uopoJmDS | ! pay 5
Ayonsn Aying ou spos Jo. Al
:smojjoy S0 92)5 LDID Jo uoyduny (DoUIdWE D o pioA puo Aysusg 50 sus| m:.é..ﬁ.us puoy pup N 2/q0u4
5D pessRidxs 8q ADW PuD S9ZIS PIOA S} U0 ewibap o?u\nu o} @umpsadwa) d00)g—uf Mojeq (3) sjou sspun eunpsacid ssn 4o papucg Auood
juopuedep 5} pjos o uj uonoboibes @) Jo Ayususjuy jopusjod Syl ‘a0) s580%3 JO 52usSe.d SUNLLISIIP
(z) ‘wenooynuep; ’ * )
sonsueooiD piay jusiceiddns oy sjsay poisAyd | OL “UOHOUIWOXS [onsiA £G KRUSPI| () uonduasag | () wonduassg | (c) wondusseg | (z) uonduessg
(6) ouag (8) sonsuey 40
. pous Ot vo sypidens oo (s} uonoounuser prowd
buimoyy) pup bujzeasq 0} }29fgng S|I0S UO LOJIMUISUOD JOj SpIng H 4 i 'd JUsiIed B 3 ) dnaig—-gng dnaig Jofop
(e10)g uszaiy
40 juspusdapuy)
ST10S NIZ0H4 40 NOILYOIHISSYIO ANV NOLLdIHOSId P R M
I 42

(c80¥d WLSY ‘8yy)
SJI0g UsZ01- JO UOHesYSSED pue uojduassq

G ainbl4

11n0ADT 1 INOAVT

‘Zv047 0397801 ¥0\sbumoig\gyo\jusunjunquz yodity >ouiopyn 8o L—$0\Sqol\

H

wiw A9 $1:01 0 G0/$2/20 ‘I



1, 02/23/05 at 10:15 by mim

H:\jobs\04—108 Chefornak Airport Embankment\CAD\Drawings\04108_GEO_FOA3, 1

LAYOUT: Layoutl

FROST DESIGN SOIL CLASSIFICATION
(Modeled after U.S. Army Corps of Engineers Standards)

Sands, except very

GROUP KIND OF SOIL P200 TYPICAL SOILS
W,
NFS Sand or Gravel Oto6 SW, 5P
GW, GP
M, GW-GM, GP-
F1 Gravelly Soils 6 to 10 GM, GW-GM, GF-GM
SW, SP, SM, SW-SM, SP-SM
Gravelly Soils 10-20 GM, GW-GM, GP-GM
F2 Sands 6-15 SW, SP, SM, SW-SM, SP-SM
F3 Gravelly Soils Over 20 GM, GC

Over 15 SM, SC

fine silty sands CL, CH
Clays Pl > 12 CL, CH

F4 All Silts ML, MH
Very fine silty sands Over 15 SM
Clays, Pl < 12 CL, CL-ML
Varved clays and other CL and ML
fine-grained, banded CL, ML, and SM;
sediments CL, CH, and ML;

CL, CH, ML, and SM

P200 = percent passing the number 200 sieve
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PL MC LE Q P
E i} A 92} 9 =
=4 X s LAY ui ) @
= Ll 219 CONTRACTOR: GeoTek Alaska, | TESTS | XL
T|® 1 GeoTek Alaska, Inc. =
i N VALUE, blows/it 2/ & | 2| EQUIPMENT: Geoprobe 6610DT Ig
o @ o LOCATION: fa)
10 20 30 40 50 ELEVATION:
Soft, brown silt, moist
1 (no sample recovered Q' to 5')
57 TFrozen, gray, SILT; vr T T T T T T T TS 7 —5.0
i (2" layer organics at 6")
1 \ @icelensat?) a 75
Frozen, gray, SILT (ML); Vs, F4
i 0 grain size: 5\
10— 0.3% gravel, 1.7% sand, 97.9% fines
| ML
i >>
1 o Frozen, brown ORGANICS (vegetafion mat; Ve~ —14.0
15— e~
1 T Frozen, brown, SILT (ML) w/ race sand; Vs, E4~ 160
B ML
i grain size:
o> 0.0% gravel, 3.1% sand, 96.9% fines sv
20 TFrozen, gray, SILT: Vs . T T T T TTTTT 200
25 BORING completed at 25.0 T, —25.0
4 (closed PVC installed to 25')
30
35—
1 ] 3 4 5 TEST KEY
o 8V: Grain Size
i Undisturbed Sample
Unconfined Compressive Strength (tsf) .
SOIL DESCRIPTION
Chefornak Airport Embankment LOG OF BORING B-01 [FFEET XT'-:
LOGGED BY: a
g Ol ) A NBURS DILEY B LNELL Alaska DOT&PF ____ T.sw SARPT
A\ Engineering Consultants Chefornak, Alaska : October 3, 2004 HORRUEER:




PL MC LL 9 _
ES) % 5 A @ Q &
E 2| £ | B | CONTRACTOR: GeoTek Alaska, Inc TESTS | = F
i N VALUE, blows/ft Z| 2| 5| EQUIPMENT: Geoprobe 6610DT S
e i LOCATION: a
10 20 30 40 50 ELEVATION:
EAER Soft, brown SILT, w/ trace sand, wet
1 O . . (no sample recovered 2' to 5')
7] EAE Frozen, gray, slightly sandy SILT (ML); Vs, F4 — —5.0
] Th ML
i 1HF P200:
>>[-T |1 90.1% fines P200
10—
1 = Frozen, brown ORGANICS (vegetafion mal): vr 1.0
] »l. Frozen, brown, sandy SILT, Vi 7 125
. A . (no sample attempted 13'to 15')
157 THT | Fiozen, brown SILT, wikace sandi Vs ~ 150
i ) >>[i (ice rich permafrost at 20")
20—
> =
257 Frozen, gray ST, witrace sand: Vs 250
; 4
2 ]
2 ]
: i
B J
5 O
8| 30—
(&
w
w 4
X
E -
Q
0 -
o
9
@ 4
3| os- . F —35.0
= BORING completed at 35.0 ft. :
5 E (closed PVC installed to 35"
5
] 1 2 3 4 5 TEST KEY
3 0O P200: Percent
Q i Undisturbed Sample passing
z Unconfined Compressive Strength (tsf) . ¥200 Sieve
(o]
m
w
(o]
g SOIL. DESCRIPTION
Chefornak Airport Embankment LOG OF BORING B-02 | [FHEET TTLE
A-5
LOGGED BY:
- JHATIENEURG DLLEY & LINELL Alaska DOT&PF L T
N Engineering Consultants Chefornak, Alaska October 3, 2004 JOERINMEER:
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@
. PL th LL ol & =
= £l 2 S CONTRACTOR: GeoTek Alaska, | TESTS | & =
= I [2] : eol el aska, inc. -
& N VALUE, blows/ft Z| | 5| EQUIPMENT: Geoprobe 6610DT S
o “ i LOCATION: o)
10 20 30 40 50 ELEVATION:
ENEE Soft, brown, sandy SILT, meist ] 0.5
4 REER Soft, gray, sandy SILT, moist ’
O
7 (no sample recovered 3'to 7')
5_
il Frozen, gray SILT, witrace sand: Vi 70
i ||
10 TH Frozen, gray, sandy SILT: Vi T T T TTT 7 100
1 Frozen, brown, ORGANICS (vegetation mat) 130
15 Frozen, gray SILT (ML), Vs-Teerich ¥4~~~ ~ T T~ 150
| ML
4 » grain size:
(] 0.0% gravel, 1.1% sand, 98.9% fines sV
20 TFrozen, gray SILT, w/ trace sand: Vi- very well bonded 20.0
O
25 BORING completed at 25.0 t. —25.0
- (closed PVC installed to 25"
30—
35—
1 2 3 4 5 TEST KEY
o SV: Grain Size
: . Undisturbed Sample
Unconfined Compressive Strength (tsf)
SOIL DESCRIPTION
Chefornak Airport Embankment LOG OF BORING B-03 [Ereer e
A-6
LOGGED BY: L -
i_u: HATTENBURG DILLEY & LinELL | Alaska DOT&PF TSt MRETE
N . Engineering Consultants Chefornak, Alaska October 2, 2004 LORMMBER,
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[©]
- PL mc LL ol 8 =
~ = A L -~ @ -
= 2 2|8 CONTRACTOR: GeoTek Alaska, | TESTS | > =
I [2] . eole aska, Inc. -
i N VALUE, blows/f 2| 2| 3| EQUIPMENT: Geoprobe 6610DT Ss,
a 0 LOCATION: o
10 20 30 40 50 © ELEVATION:
Soft, brown SILT, w/ trace sand, moist
. O
| “Soft; gray SILT, wi organics and frace sand, moist 1 25
j = Frozen, gray SILT wiTace sand: Nbe 35
(no sample recovered 4' to 5')
57 “Frozen, gray, slightly sandy, gravelly SILT (ML); V- ice rich, | 50
_ F4
" grain size: .
1 H _ 14.5% gravel, 6.5% sand, 79.0%fines _ _ __ _ _ _ _ _ B L
CCEw/s%sit_ _______ T _TTTTT _ o5
3 » Frozen, brown SILT w/organies; Vr _ _ _ _ _ - ~90
Frozen, brown ORGANICS (vegetation mat) )
10 Frozen, brown SILT Wi frace sand; Vr —10.0
¥
| Frozen, gray ST wifrace sandivs T 118
O
15 Frozen, gay ST, Vi~ T T T T T T T T T T T T 15.0
20 Frozen, gray SILT, witrace sand: Vi 200
O
A BORING completed at 23.0 ft. 23.0
d (refusal at 23")
(closed PVC installed to 23')
25—
30
35—
1 2 3 4 5 TEST KEY
o SV: Grain Size
: Undisturbed Sample
Unconfined Compressive Strength (tsf)
SOIL DESCRIPTION
Chefornak Airport Embankment LOG OF BORING B-04 [FeET e
A-7
. LOGGED BY: .
i“m_ HATTENBURG DILLEY & LINnELL | Alaska DOT&PF N " 4
N Engineering Consultants Chefornak, Alaska Octaber 1, 2004 JGBNUMSEDB
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Q
o PL “;49 LL ol © £
~ I A L -1 el e
= 2 2|8 CONTRACTOR: GeoTek Alaska, | TESTS | > =
| ® : GeoTek Alaska, Inc. =
fi N VALUE, blows/ft 2| = | 3| EQUIPMENT: Geoprobe 6610DT So
o D LOCATION: Q
10 20 30 40 50 © ELEVATION:
Soft, brown SILT, moist
i (no sample recovered 0' to 6')
5_
T “Soft arav. silty SAND. W/ cobbles. melst E3 T 1 —6.0
O oft, gray, silty SAND, w/ cobbles, moist; F3 P200
. — —7.0
\ P200: /
T \.281%fines /
i _Frozen, brown, sandy SILT w/organics; Vr_ _ _ _ _ _ _ L 90
> Frozen, gray, sandy SILT (ML); Vr, F4 sV :
10—
grain size:
1 1L 0.0% gravel, 27.4% sand, 72.6% fines
_ T4 mL
159 BORING completed at 15.0 ft 150
- (refusal at 15')
(closed PVC installed to 15"
20—
25—
30—
35
1 2 3 4 5 TEST KEY
o ‘ P200: Percent
Unconfined Compressive Strength (tsf) . Undisturbed Sample gg(s)?)ms%eve
8V: Grain Size
SOIL DESCRIPTION
Chefornak Airport Embankment LOG OF BORING B-05 | [FH=T e
A-8

F‘_mHATTENBURG DILLEY & LINNELL
N Engineering Consultants

Alaska DOT&PF

Chefornak, Alaska

LOGGED BY:
T. Strait

DATE DRILLED:
October 1, 2004

SHEET
1 af 1

JOB NUMBER:
04-108
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_ PL MC LL S —~
g = A @l 2 e
T g 2|0 TESTS o
= T|o CONTRACTOR: GeoTek Alaska, Inc. >
= , [
i N VALUE, blows/f Z| % | 2| EQUIPMENT: Geoprobe 6610DT Sa
o i i LOCATION: a)
10 20 30 40 50 ELEVATION:
Soft, brown SILT w/ trace sand, wet
O AR T T — e 2.5
4 Soft, brown SILT w/ cobbles and trace sand, moist_ _ _ _ | ——
Frozen, brown SILT w/ cobbles and trace sand; nbn
M
5 TFrozen, brown SILT W/ frace sand; Vrvs T T 50
I ”_ WE_ T T T T T T o
10 - — Frozen, brown ORGANICS (vegetation mat)
B >>| _:
i [ ¢oBBLES __ ] —le
Frozen, gray SILT (ML) w/ trace sand; Nf, F4 :
ML
7 grain size:
151 = 0.0% gravel, 3.1% sand, 96.9%fines _____ __ _ % Liso
UK Frozen, gray SILT w/ cobbles and trace sand; Nf ’
O ||
20 BORING completed at 20.0 & —20.0
- (closed PVC installed to 20")
25—
30—
35
1 2 3 4 5 TEST KEY
0 SV: Grain Size
Unconfined Compressive Strength (tsf) . Undisturbed Sample
SOIL DESCRIPTION
Chefornak Airport Embankment LOG OF BORING B-06 [FreeT KT'-;
LOGGED BY: N
D HATENEURG DILEY £ LNNEL Alaska DOT&PF TS ST
N Engineering Consultants Chefornak, Alaska October 2, 2004 O D o
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PL MC

—l
AN -

-
B -

USCS

CONTRACTOR: GeaTek Alaska, Inc. TESTS
EQUIPMENT: Geoprobe 6610DT
LOCATION:

ELEVATION:

N VALUE, blows/ft

DEPTH (ft)
SAMPLES
GRAPHIC LOG

LAYER
DEPTHS (ft)

10 20 30 40 50

Soft, brown SILT, w/ trace sand and organics

Frozen, brown SILT w/ trace sand and organics; Nbe

1
v
_
|
|
|
|
|
|
|
|
I
I
|
I
|
I
|
I
|
|
|
|
|
I
I
!
|
!
|
A
[$)]

(no sample recovered 2.5' to 5")

Frozen, gray, slightly gravelly SILT (ML) wi trace sand: Vs, ~ 50
i ML F4
| (4" ice lens at 7') SV

| — | grain size: A —7.5

>> i

Frozen, gray, slightly sandy SICT (ML), W/ frace sand; Vs-Tce —10.0
rich, F4

grain size:
A ML 0.0% gravel, 7.0% sand, 93.0% fines

TFrozen, gray, slightly sandy SICTi Vs~~~ T T T T T 150

>>

TFrozen, gray, slightly sandy SICTINF —— 7 200

‘ (layer of cobbles at 21.5")

BORING completed at 23.0 ft. 230
i (refusal at 23")
(closed PVC installed to 23")

1 2 3 4 5 TEST KEY

O SV: Grain Size
Unconfined Campressive Strength (tsf) . Undisturbed Sample

SOIL DESCRIPTION

Chefornak Airport Embankment LOG OF BORING B-07 JSFEET TMLE

LOGGED BY: A-10

im HATTENBURG DILLEY & LINNELL | Alaska DOT&PF T. Strait =

! > DATE BRILLED: 108 NUMBER;
N Engineering Consuitants Chefornak, Alaska Octaber 2, 2004 "oiton
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- PL Mmc LL S =
g = A | = ©o
= 228 TesTs | UT
S| T|a CONTRACTOR: GeoTek Alaska, Inc. >E
i N VALUE, blows/f Z| & | 2| EQUIPMENT: Geoprobe 6610DT So
o i & LOCATION: a
10 20 30 40 50 ELEVATION:
JH Soft, brown, sandy SILT, wet
] 1 Frozen, brown, sandy SILT:Nbe ~ 25
. (no sample recovered 2.5' to §')
5 Frozen, gray SILT, Witrace sand: Nbe 50
1 (4" layer of organics at 6')
| | CoBBLES __ _ "] 39
i Frozen, gray, silty SAND; Nbe, F3 ’
10—
4 P200:
0 29.9% fines P200
1 TFrozen, brown ORGANICS (vegetafionmat) 120
A “Frozen, brown SILT W/ race sand and random cobble yers; —14.5
Nbe
L i
20 Frozen, gray SILT wi trace sand and cobbles: Nbe 200
i a H —22.0
BORING completed at 22.0 ft. '
- (refusal at 22"
(closed PVC installed to 22")
25—
30—
35—
1 2 3 4 5 TEST KEY
0] P200: Percent
i Undisturbed Sample passing
Unconfined Compressive Strength (tsf) . #200 Sieve
SOIL DESCRIPTION
Chefornak Airport Embankment LOG OF BORING B-08 EH_E—EV;'T':E
LOGGED BY: -
DI AENEURG DILEY £ UNNELL Alaska DOT&PF __ T.sisi T
N Engineering Consultants Chefornak, Alaska October 2, 2004 o o
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- PL MC LL ® 8 =
E £ % ? CONTRACTOR: GeoTek Alaska, | TESTS E =
= @ . GeoTek Alaska, Inc. =
i N VALUE, blows/ft 2| & | 2| EQUIPMENT: Geoprobe 6610DT So
o o & LOCATION: fa
10 20 30 40 50 ELEVATION:
Soft, gray SILT w/ trace sand, wet
’ 0 ‘Frozen, gray SILT w/trace sand; Vs ] —1.0
(no sample recovered 2' to 5')
] TFrozen, gray SILT w/trace sand:vr T T T T 50
i B (no sample attempted 8' to 10"
10
1 Frozen, gray SILT (ML) w/ organics: Vi, F4~ T T~ 7 1.0
b ML
>> grain size: SV
1 |~ 0.0% gravel, 2.4% sand, 97.6%fines _ _ ___ 1 —13.0
N — n€ee___ /1 —13.5
> ] Frozen, brown ORGANICS (vegetation mat)
15— - —
. SaRR e e e —16.0
Frozen, gray SILT w/ trace sand; Vs
20 Frozen, gray SILT w/ Trace sand: Vs-ice fich 200
i (2" ice lens at 21.5")
i (cobbles at 23)
i >>
254 TH Frozen, gray, sandy SILT; Vs~ T T T T TTTTT ] 250
1 (cobbles at 28")
O ank
30 BORING completed at 30.0 T, 300
N (closed PVC installed to 30")
35—
1 2 3 4 5 TEST KEY
O SV: Grain Size
; . Undisturbed Sample
Unconfined Compressive Strength (isf)
SOIL DESCRIPTION
Chefornak Airport Embankment LOG OF BORING B-09 | [SHEET TTiE
| A-12
LOGGED BY:
i_u_ HATTENBURG DILLEY & LinngLL | Alaska DOTEPF .S T 4 oy
N Engineering Consultants Chefornak, Alaska October 2, 2004 o
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PL MC LL Q -
£ o] A w g =
= = gAY 1w (%) o
= /2|2 CONTRACTOR: GeoTek Alaska, | TESTS | > z

I | o : GeoTek Alaska, Inc. [
iy N VALUE, blows/ft Z| 2| 3| EQUIPMENT: Geoprobe 6610DT Sa
o "’ x LOCATION: ’ a

10 20 30 40 50 ELEVATION:

Soft, brown SILT w/ trace sand, wet
[
1 5 Frozen, gray SILT wiTiace sand: Nbe T 2.0
i {no sample recovered 3' to 5')
5 “Frozen, brown, slightly sandy SILT (ML) w/ organics; Nbe, F4 —5.0
) ML
1 grain size:
1 >> _00%gravel, 8.4% sand, 91.6%fines _ _ __ _ _ Vo lao
- Frozen, gray, sandy SILT; Vs :
| o
10—
0O I3
15 | Frozen, gray SILT (ML) Nbe-Nf, 4~~~ " 7777 150
i ML
4 grain size:
O 0.0% gravel, 2.0% sand, 98.0% fines sV
20 TFrozen, gray, sandy SILT; Vs~~~ T T T T T T T T T 200
| I (6" cobble layer at 23")
i >>
25 BORING completed at 25.0 T. —25.0
i (closed PVC installed to 25')
30—
35—
1 2 3 4 5 TEST KEY
e} SV: Grain Size
' ; Undisturbed Sample
Unconfined Compressive Strength (isf) .
SOIL DESCRIPTION
Chefornak Airport Embankment LOG OF BORING B-10 SHEEFAT\‘T':]EB
LOGGED BY: IR —
) AT NBURS DILLEY & LNNELL Alaska DOT&PF ____ T.sm T
N Engineering Consultants Chefornak, Alaska October 2, 2004 T




LOG OF BORING 04-108 CHEFORNAK-BLOGS.GPJ HDEC.GDT 12/22/05 14:54

)
e| % Y ~ g8 £
= K = [AY 1] 7} 14 2]
= z 29 CONTRACTOR: GeoTek Alaska, | TESTS | >
s I w N eole askKa, Inc. B b
i N VALUE, blows/ft < | 2 | EQUIPMENT: Geoprobe 6610DT 3y
o “ e LOCATION: =}
10 20 30 40 50 ELEVATION:
Soft, brown, sandy SILT, moist _ _ _ _ _ ] L 0.5
- Soft, gray, sandy SILT, moist ’
o] e 1.8
. - 1 3"ICElens ____ _~— oo ~ =20
A | Frozen, brown ORGANICS _ 4 55
] Soft, brown SILT, w/ trace sand, moist
i (no sample recovered 3' - 5')
5 “Soft, brown, SILT (ML) w/ race sand, moist F4~ 590
1 ML
A grain size:
O . 0.0% gravel, 4.3% sand, 95.7% fines sV
10— R TR TR o I T e e e e — —10.0
Soft/ firm, brown SILT, moist
) O
i
1 - CATCETeRs T T T T T T T T T T T 1o
. Firm, gray SILT, wet .
’ [ 6 ICElens _ _ ____ " " _ T T T T """ :]gg
4 Firm, gray SILT, wet )
20 BORING completed at 20,0 ft —20.0
25—
30
35—
. > 3 7 3 TEST KEY
0o SV: Grain Size
: . Undisturbed Sample
Unconfined Compressive Strength (tsf)
SOIL DESCRIPTION
Chefornak Airport Embankment LOG OF BORING B-11 WET';”:EA'
[OGGED BY: a
DI HATIENEURG DILEY & LINELL Alaska DOT&PF o T.sist T
N Engineering Consultants Chefornak, Alaska October 3, 2004 TOBRMEER:




% Al ~{HATTENBURG DILLEY & LINNELL
& Engineering Consultants

APPENDIX B

Ground Temperature Data



6'0E v'lLE v'le e 10e (AR L'LE [A1 (AR 8'ce £y g'6e 0ozl 90-100-L L
6°0€ v'LE vIE LIE L0E 1ie LIE Z'Le 1L 8'ze 6'9€ oLy 00zh 90-des-ge
6°0E 9'LE ¥IE LIE 08 1ie £LE gl Lie 0'ze v'Ov §'65 oozt 90-deg-L}
8°0¢ S'ie S'le 1'1E 90¢ 1ie L'1e Lie 60¢e £lLe '8¢ L'e5 o0oclh 90-6ny-gz
8°0€ g'LE g'le zie 908 [t AR zle [A%> Z'e 0'6E 9'vS ooz 90-Bnv-1L
6°0¢€ AR s'ie L'LE 80¢e 1e L'Le £ie L'LE L'LE 1'8¢e 208 oozl 90-Inr-82
8°0E g’le g'Le 0'ie g8'0¢e 0'LE [A5 Z'ie o'Le 0'le 0/g L'65 oozl go-Inr-LL
608 9'le G'LE L'LE 8°0¢ L'LE LIE €18 L'LE 606 A zay 002} 90-unr-8g
6°0€ g'Le L'le L'LE 60¢€ £le gle €Le £lE L'1e G'LE 0Ly oozh 90-unr-11
g'le 6°1E L'le L'Le o’le L'Le €lE £1le L'ie o'le 0'le L'es oozl 90-AeN-8¢
60 6'le 9'le 0'lE 60¢€ [ARS zZ'le (A% Zle 60¢e €0€ £ oozl 90-AeN-L L
o'le oze 6'iE L'LE o'Le L'LE €le £le g£le 9°0e 0'l¢ cee oozl 90-1dv-82
o'le oce L'i€ [A% 0le Zle Z'le £lE Z'le g°0¢e 0'6c 0'l¢ 00zh 90-1dv-i 1
o'Le 6'lE L'iE o'le 0'le [A5N [ v'le Z'lE 80¢g 314 6l oocl 90-1elN-82
6'0¢ 4% g'ie L'LE 6°0€ €'le €1e g'le €lE Lie 1414 [ 44 00cl 90-1eN-L L
0'Le oce 6'ile Z'le o'le A3 €1E £lE gle £lE L'6¢ 191 00cL 90-984-8¢
9'0€ 1ee 6'le Z'le o'le [A5 7'ie vle ¥'lE [ANAS €82 6'62 oozgh 90-G34-LL
6°0€ 0ce oee L'1e L'LE £l £ie £le s'le £lE L'ee St 00ct 90-ver-g¢
LLE {4 0ce [AR L'LE Z'le v'ie 7'LE 7'LE P'LE 9’62 AR ooch 90-uer-L1
608 rAr4> 0ze £le LLE €1E el g'Le g'le g'le 8°0¢e gLz 00z} §0-090-8¢
0'L€ 1'ze 61€ zle 0'le zle ze v'IE ¥ie ¥IE Ze g8l 00zh 50-08C-L4
0'ie 1ze L'ze Z'le [A3> e ?'iE V'LE s'le 1433 7'le [ xA oozl S0-AON-82
L'ie a'ce c'ce £le gle £le S'Le S'Le a'le 9'le g'le 98l 00s1 GO-AON-L L
L'Le [ 4 0ce [AIRS 2'le [A5 vIE gLE 9'le £¢e 0ee 6'EC 0051 60-100-82
o'ie gce 0ce L'1E gle £le £le §'le 'lg 9'ce ¥'9E g€ 0ost G000~
LIE o0ce 0ce Le £le gle £le L'le L'le 9'vE e 4 6'LY 00s1 G0-deg-82
0'ie 1'ze 6'LE [A%) 2'le v'LE 7'LE g'ile L'le 8'ee 80 §'is 0051 G0-deg-1 |
6°0¢ 0ce 8'le L'LE gle £le £1€ L€ L'1e g'lLE oLy 6'6v 0051 50-Bny-gz
1'1e Zze 0ce £1e €L g'Le €le 9'Le 8'LE g'Le 0'0r (1] 0061 §o-Brv-LL
0'lE (4 61E Zle v'LE 9LE v'IE L'1g 61E v'IE 6'8€ 9'68 0054 S0-InP-82
LLE Lze 8'le ele vie g'Le £'le 8'LE 0ce £Le e [Av] 0061 So-inf-L 1
L'LE L'ze g'1e £LE ¥'i€ 9'Le £1e g'Le 1ee ¥IE L'2E 7’19 00s 4 go-unr-gz
0'le Lge g8'le [A4S V'LE 9'Le Ve g'le £'Ze vie g'ie 414 00G1 go-unr-1
0'le e S'le L'LE g'le LiE £le 6'1LE y'ce gie £LE 6Ly 00SE 50-AeN-82
8'0¢e L'e g'le c'ie g'le L€ £'LE 6'lE 9ze [A433 e ¥'vE 00Sst GO-Aep-LL
6°0€ 6°0E g'le LLE g'ie g'ie gle g'le 1ze LLE 00E 0ee 00st G0-1dv-g82
608 60€ 7'lLE [ 33 v'lE L'le 45" 6'lE g9'ce 433 6'9¢2 gle 00S1 GO-dv-i 1
8°0€E 8°0E €LE €1 £1E Ll £1E o'ze 62 €le 5’62 6'22 0051 S0~BN-82
6°0€ 6°0E Ze Z'ie 7'LE 9'LE vLE 6'le 9ze 'ie 0°0e 692 00s} Go-Bn-1L
60e 6°0€ Zle c'le [A3 7'LE vie 8'LE 9Ze v'LE soe e Q0S| S0-084-82
L'IE 60g £lE £le £le 7'LE y'ie 9'le g'ze 7'LE 6'LC [As<1% 00S1 60-924-11
8'0g 8°0€ vlLE 7'Le V'LE g'le 9'ie e £zce 9'le g'le oSt 00stL So-uer-ge
8°0¢€ 80¢e [A%> (433 7'IE 9'le 9'ie g'le 1°Ze 9'le £ce £9al 00Sk Go-uer-pi
L'0e 6°0E gle £lLE gle g'Le G'LE 9'tle g'le g'Le gce 8've 00SL +0-090-82
8°0E 6°0€ £'1E £'le S'LE G'lE S'LE 9'LE 9'LE S'LE 1TE 1'8¢ 0051 ¥0-99Q-L L
Beez | Heor | uest | He9l | HEVL ¥yeel | ueor | Hes | ug9 | HEY yee HEeo awil fea
(159)) soenns puUnols) mojeg suideq] peulliisiapeid 1e (J.) ainiessdwa | punolo :

L-d 8joyalog

sjueynsuog Bupasaubuy |

TIENNTS ATTTI0 SUNENALLVH b




6'0€ 60€ goe 6 608 vie gle EEE oozt 90°0-11
60€ 6°0€ €0€E ] 608 v'1E o'le L'vE oozt 90-des-82
6'0E 60€ 90€ 58 60€ 7'Le oLe £GE 00zt g0-dog-41
60€ 6°0€ v'0e 98 8'0€ ele g'Ie 4 00zk 90-bnv-gz
0'le 0'Le 7€ 08 808 gle gIE v'EE oozt 90-Bny-41
60€ 60€ 7'0E L9 60€E g'ie g'IE [ArA> 00z4 90-Inr-82
0'LE g:0¢e goe 18 80¢ vie gle Z'iE oozt 90-Inr-bL
LLE 60€E 08 604 608 gie giE 608 oozt 90-unr-82
LVie e 90€e 00t 6'0E gie Lie 60¢ 0024 90-unp-L1
e 0'le g0e Lot 0'lE ge g'IE 90€E 00z4 90-Aen-a2
0lE 0'LE L0E vL 6'0¢ 9'le 9le L'0g oozt 90-Ren-11
LbE L'iE 90E gL 0'le gle e 982 00z4 90-1dv-82
Ze 0'LE 90E gzt 0lE g'lE gie 162 00zh 90-1dv-} 1
z'e 0'Le g0E £8 0lE g'lE gie L1z 00zk 90~EN-8Z
e LLE goe £l 60€E 9'lE 9'le €82 00zk 90~EN-LL
g'e Z'e g0e vl 0'lE g'le LIE Z'0€ oozt 90-024-82
vie z'he L°0g ovl 0'lE o'lE LI z'62 00zk 90-094-4}
gie bie L0E zek 60¢ 9'lE 9'lE €82 00zl 90-uer-82
vie z'ie L0€8 0el Lie 9'lE g'le LIE 00zl 90-uer-L1
g'e bie 80¢ an bIE 9le 9le €he 0ozk §0-0201-82
9lE 0'LE L0E LSk 0'lE 9'le 9'lE z'le 00z 50-09Q-LL
Lie 0'LE L0¢g SEl 0'lE SIE e v'LE 00zt G0-AON-82
g'Le bie 8'0¢ Vel bie 9le g'ie 9le 0081 GO-NON-LL
gie e L0E &'t LLE 9'le 9'lE 9Ze 0054 50°0-82
e bLe 808 ggh bie LiE LIE B¥E 0054 019011
€'1e > 2°0¢ g9k ViE L1E LIE VL€ oost go-das-82
ZIe o'le LOE voL 0'lE 9'le 9'lE g€ 0054 go-das-11
gLe e 90€E otk bie g'lE g L 005} go-Bny-g¢
g'ie 1ie LOE (A £1E giE gLe §vE 005+ go-Bny-11
v'IE 0'ie L0E 66 zIe gie gLe E'EE 005+ 50-Inr-82
vIE 1LE L0E zsz Ele 9Ie gie v'e 0081 So-Inr-11
7'IE 1IE LOE 95z E1E 9le gie bie 005+ 50-unr-82
9'Le 0'LE L0E FA T4 r'ie 91€ 91E o'Le 0054 S0-unp-LL
§'Ie olE 9'0E 80€e g§ie glE LIE o'le 0081 50-ABN-82
€Le 0lE 908 982 gie gIe gie 8'0€ 0054 g0-Re-1 1
g'le L08 6'0€ LLE 908 Lie 9lE ele 9le 9lE '0€E £Z€e 0054 50-1dv-g82
ze 60E 6'0E ole L0€E A gie v'Le 9'lE L 8'62 9ze oogt go~dy-LL
bie 8'0€ 60€ bIE 8'0¢ bIE g'ie E1LE L\E Lie 608 [AA 0054 S0-1EN-82
0'LE 6'0€E 608 0lE L0E z'e 6'1E rig 9'lE Lig 0'kE §'8Z 0054 SO-MEN-LL
6'0¢ 608 60€ 0'ke LOE o'le e v'ie gle g'Le z'ie L'€2 005} 50-994-82
60€E 0€ 6°0€ biE 208 (% 8'lE vie gle g'le 1LE 'Sk 0051 50-Gad-LL
0'bE 20€e 0'LE z'ie 808 15> 9le r'ie LLE LVE 7'1E ZEl 0054 g0-uer-gz
0'ie 8'0e ole z'Le 808 X o'Le vie LIE Lie 9le Syl 0054 So-uer-i1
60E 60€ 60€E E£1E L0E £1E 9'lE gie gie g'ie g'Le z'9e 005+ #0-980-82
6'0E 60€ 6'0E 1€ 80€g LiE 9'1E gie giE g'Le SLE 662 0051 $0-08Q-4|
weee | weoe | wesz | weve | uele desL | wegh | weer | ues | Wed uee UEeo owi] feq
(150)) 60BNNS puUnoJ9 Mojeg suideq pauiiisiapald 1. (dJ,) sinessdula] punolo :
Z-g e|oyalog

sjuejinsuoy Sujisauibug
TIINNIT 8 A3 TUC DHNENILLYH am




L'Le L'Le S'Le 9'Le g'lE g’lE £le g£le g'Le L'te 2'se ooy 00ct 90-10-L1
[A%3 [AR> §'Le L'LE S’le 6'te 7'LE v'lE L'le 4 JAVAS fA34 00ct 90-deg-gz
L'LE (1) §'LE L glg L'lg £Le gle L' oce €6 8'¥g oozt 90-dog-L1
L'Le L'LE g'le L'ie g'le 6'LE g'le g'le Lle 6'lE 6.8 L'lS oozt 90-bny-gz
AR rAlt> v'IE oLe ¥'1E g'LE rAlt> ¥'LE o'LE g'le 8.8 08 oozh 90-Bny-1 1
L'LE L'LE g'le l'ie §'ie 6'LE gle S'Le L'Le L'le AN L'¢s 002t 90-Inr-8¢

Zle o’le €'le g'le gie e Z'le £le g'Le g'Le 6vE L'v8 0ozl 90-Inr-11

L'Le L'LE G§'LE L'lE g’ie 8’LE e£'le £Le L'le L'le v'ee v'iy 0ozt 90-unr-ge
A3 c'le 1433 L'\e g'le L'le 1433 7'LE 9'Le l'Le vle oLy oozl 90-unp-LL
[A33 z'ie gle L'LE gLe L'Le €Le £lE g'le L'le o'lLe 1414 oocl 90-fen-gz
£1E Zle G'LE LLE §'lg 6'1€ gl £1LE L1LE L 9°0¢g 61E oozL 90-Aen-t b
€1 L'LE g'le 9lE g'lg g'le gLe €1 gle 9LE 182 FAL°TA oozt 90~1dv-82
Z'le Zle 9'le g’le 9'le gce 7'IE 213 g'ie g'le ooe g8z 00zi 90-4dy-L L
[A%S (A% 9’lE g'ie 9'le 9'ie vlE 7'LE g€ 8'Le 6'2¢ 602 00zt 90-1eN-8¢
ele £'lE g'le 9'le 9'le g9ie g'le g’le 9'te 8’LE 082 A4 ooeL g0-1en-L1
g£lE g£le g'le L'ie L'iE g'Le Sle §lLE L'Le g'le 9°0€ L0e oozl 90-994-8¢
€1E €1 9le gLe 9'1e 0cE g'LE gig g'Le 0z 0°0€ 08z 0ozl 90-q84-11
YLE [AlRS g'Le LlE o'le 6'lE 7'LE 9’le L'lE 6'lE 0'6c L'EL 0ozl 90-uer-ge
ele 1'le g'le 8'LE L'le 0ce S'le g'ie g'lE g'Le £lE cve ooel 90-uer-L1
vie £ie g'ile g'Le 9'lE 0ce 433 9'Le g'lE 0'ce 9'le cle 00zt S0-08Q-82
2'le c’ie g'le L'le 9'LE 6'lE v'ie VIE JAR 6lE 9'lE L'E2 oozl G0-98Q-ii
£1e L'LE GILE 9'le g'le g'Le £ie £le 9'le g'LE S'le 8. goel G0-AON-L2
gle gie g'le 9'le 9'lE 8’lE G'ie g'le 9'lE a0'ce g8’lE o've 0ost GO-AON-{ 1
£l gl g'lg g'Lg o'le g'le gig glg g'LE g'ze 8'Ze 682 oogt S0-100-82
cle [A%> S'lE L'V g'lg 6'lE £1e £le L'le [ 6'GE L'9€ 00S1 G0-100-L1L
zie rAft> v'Lg g'le o'lg Llg v'Lg ¥'IE LIE 9€e ¥'6€ 69y 0054 go-deg-gz
gle [A%3 S'le L'lE S'LE 6'lE gie g'le L'ie ¢'ee L'6E 0'lLs 00St go-dag-11
£le g'le g'le 9’le g'le g8'le g'ie g'Le g'Le e 16¢ oS 00S1 g0-Bny-gz
£'le L'Le v'le 9'le 7le g'le £le V'LE 9'Le g8'ie 9'ge 199 0051 Go-Bny-11
ZIE Z'lE v1E 9'lE 9'le g'1e vie vIE 9lg gig L'l€ 095 005+ S0-Inr-ge

v'ie [A% 9'le g'ie 9'le 6'lE 9'Le vie g'le 8'Le 0'%E §08 0ost Ss0-Inr-L 1

£1e L'1e S'le L'ie §'Le 8'Le £lE £le L'LE L'LE o'ce 009 00S1 GQ-unr-ge
¥'le Z'le 9'lE g'le 9'te 6'ie vlE 7'IE g'ie 9°te ¥'ie joe) 4 00S1 go-unp-11
yie c'le 9'le g'ie 9'ie 6'LE V'LE i 433 8°LE 8'LE Z'lE cEeY 00S1L 50-fen-82
VLE Zle 9'Le 8'Le 9’le 6'LE v'le 9'le g'ie g'LE 1'ie g'se 0064 SO-Aen-LL
v'ie a'le 9'le L'le 9'ie 6ie 9'Le 9'le L'ie 6'lE £0¢e 2'le 0061 G0-1dy-82
£le £le c'le JAYRS gie 6'lE g'Le gle e 6'lE 282 £ze 0061 G0-1dv-| 1
vig e 9l glE 9Le 61E 9lg 91 gLE 61E €08 N4 0o0st 50-BN-8Z
'iE £le 7'LE 8'LE 9'Le 0'ce 7'IE 7'ie g'LE g'le v'0E v'ic 0051 SO~einN-L L
£ie £1e g'ie L'Le l'le 0ce s'le g'ie 6'le 6'lE 0’le (14 00S1 G60-qa4-8¢2
S'le g€'le g'Le 6'le 'le 0ce g'le g'Le 6'lE 0ce 10g Ll 00St G0-G84-L 1
9'le i€ g'lE g'le g'Le 6'le 9'le gie 6'lE 6'lE g'le cce 0051 G0-uer-ge
7'LE Z’ie g'le g8'le 9'LE 6'LE v'le v'LE 8'lE 6'lE 9'LE 98L 00Ss1 go-uer-ii
g'LE gL G'LE g'1E L1E 0'zE gie G'LE g'1E 0'Z€ LLg 8.2 005} $0-990-82
S'LE £1E S'LE 6'LE L'1g 0'ZE g'Le g'LE 61E 0'Z¢ 6lE £°0E 005} $0-98Q-L )

veez | weoe | west | wear | Hevl ]| wezr | ueol ¥es | He9 | HeEV nEe B0 owi eq
20BLNS punoic) mojey suylda(] paulluialepald 1. (4.) einelsdws | punols ;

¢-g ajoyalog

sjugnsuoy Buuasuibug

TIENNTT 3 A3TII0 SHNENILLVH

N




1°0g g'le 0'6e L'ze G'ee 6'ee 9Le A% 08e L'EE S'vE 0ozci 90190t}

808 vIE 0'6E Lz g€ ) LIg 6Z€ Z6E g'ge g2y 00z1 90-des-gz
8'0E ElE 0'6E 9Ze Lee 6'ee §1E 62E 1> S'BE 695 00z} g0-das-1|
OLE gle 0'6E v'ZE 6EE LYE LIE 9z ELE 0L £V 00zZ1 90-Bny-g2
60E Ve L'BE gze g'ee 0ve 9le LEE 198 L98 095 00z} 90-Bny-11
0lE gle L'6E vzE 6'EE Ve Lig VEE g8 6'5E 8'lg 00z} 90182

8'0E €le Z'6e zze B'EE EVE gle Lze £'6E €L 985 00zt 90-Inr-1L

608 E'IE £'6E 7'ZE Lee (443 §IE v'2e L9E 443 Sy 00zt 90-unr-gz
0Le vie v'6E €2 g'EE EvE 9lE ez vOE glE 1414 00z4 90-unp-i1
0lE E1E T6E 443 gee eve §ie 423 9GE e'le 667 oozl 90-AeIN-8Z
0le 1 v'6E (443 8EE zvE §ie 443 VEE 0lE LiE 00Zh 90-AEIN- |1
60E gl 96E LZE LEE zve 18 €278 6EE 6'82 9ve 00z} 90~dv-82
LIE 9le 9'BE Lze 6EE ZvEe gLe gZe gee z0E /4 00zZ! g0~dv-1 1
0lE gle ooy Lze LEE Zve gle gze £EE €8 gl 00z1 90~1BN-82
e 9iE zor 443 LEE ZvE gle gze 143 982 £ee 00Z1 90~18IN- |}
VIe LiE 1404 zze LEE LYE §lE v'Ze LEE 808 Vee 00z} 90-q94-82
e gie gor (443 LEE Fye §lE §ze g4 00E 08z 00z} 9095444
zie L'ig 807 €2 9Ee LYE ZIE v'Ze 6ZE z8z 05k 00zt g0-uer-gz
LiE L'iE zh (443 zEE Ve FIE LZE 672 g'le 8'52 00z} 90-uer-11
gl glE gy 2 GEE 0vE ELE Yigas 8Ze gle 44 00z} $0-090-82
0'ig LIE voy €28 9EE 0vE zle 9z 8'ze 61 L'vE 0021 0-090-11
e gle g'8€ 43 9EE LEE LIE 128 L8 gLE 89z o0z} S0-AON-82
FIE gIE 0'BE 128 SEE Lee e 6ZE 6ZE zze g6l 0051 SO-AON-L}
gie g'ig 9oy gle Lee 6EE £'E 0EE LeE v'EE 852 006} 50100-82
(433 61E soy L1E 9EE 6'€E e LEe 6vE 7'9€ 423 0051 50100-11
(43 6'1e 907 618 9'ee ove vIE LEE 8'GE 6'6E zov 006} g0-des-8z
z'ie 0ze goy 0zE 9'Ee 1ve GLE ZEee 9'Ge g0y e'8y 008} go-deg-11
e 0ze 607 0ze LEE ove §le 7'EE 0'SE 607 §'6p 0051 50-6nv-g¢
Lie 0ze zw LZE SEE (443 Ve SEE S'Ee Loy €48 0051 0-6nv-11
VIE LZE zw LZe §Ee Zve gle £EE 0'EE g'6E 198 0051 S0-nr-82
(43 €2 0Ly €€ SEe SVE gle SEe bEE LoE €S 008} S0-Inr-L)

Lie (443 g0y V'EE LEE 9vE gie vEE LEe LEE 599 0051 §0-Unr-8z
vie 43 90y LEE EEE BvE g'le GEE €€ 9lE L8 0051 §o-unp- L
vig €T g0y LgE £ee g've gle LEE GEE zle 108 0081 S0-AeIN-82
vIE 1€ LBE 8'EE §Ee 0'ge gie 0Ee GEE 60E L'8E 00s1 S0-ReN-LL
9'le 6LE 0'6E 6EE £'EE 6VE giE 828 6EE 162 zze 00t 50~dy-g8z
gie L1 626 9€E 1433 6VE glE 1443 FYE vz g€ 0054 S0~idy-1L
glE vIE 9LE 9ze L'EE §'gE vIE LZe zE 00E 09z 0054 S0~EIN-82
9'LE £1E VL€ Lze 6€e €GE E1E gle zve Z0e 474 0061 SO~BN-LL
L gt 80E 443 6'EE [4:3 gt L1e 9EE 8'0E 0€e 0051 §0-994-82
LiE £'le goe 443 6EE LEE §le LIE 9ze Z0e 08l 0051 §0-09-11
9'le Ve 99€E €28 0'EE £ze Ve gle Lze glE 62 0054 g0-uer-gz
gle vIE #'9€ gIE L'Ze 43 Vg gIE 6'1E glE gLl 0054 g0-uer-11
g'le ElE LSE Sl LIE g'Le SIE gle gle gle 0le 0061 +0-090-82
Sig ELE 7'9€ Sie S1E 618 SlE LIE 0ze 0'ZE Log 005} ¥0-930-1)

weoz | weer | wbeor | wewe | wezy | weor | wes | weo [ uev | uez | ueo swil] feq
S0BLNS punoJc) mojey suypdeq pauliusiapald ie (4,) einjeiadws ] punolo :

p-g sjoysiog

sjueyjnsuog Bupaauibuy

TIENNI 8 AFT1I0 SUNENILLYH

LIN



£ee (4 9'le 9'le vlLE gey Syl oozl g90-Inr-L 1L
v'ee A4 Gie S'Le gle L'9¢ (VA4 ooch 90-unf-8g
£ee L'ze 9'te 9'Le [A%S vee o8t oozl g0-unp-LL
[ L'ze 9'LE ¥le [A5 L'LE A oozl 90-Aen-82
g£ce L'ze gLe V'LE L'LE S'0E (443 0oel 90-Aen-L 1
v'Ze [AA4S L'LE g'le 0'LE 0'82 9'EZ ooelk 90-1dv-82
(A4 zee gLe gle zie €'62 992 oozt 90-4dv-i1
A4S [Ar4 g'Le S'le c'lE 8'9¢ 602 oozl 90~BeIN-82
v'ce zee L'le L'1E S'ie 2'9¢ g£ee [0[074 90-1eN-L L
£¢E €ee 9'Le AR 9'LE G'6¢ 8vi oozl 90-994-8¢
4 £z o'LE o'le 9le 1'62 g9z 00z} 90-g84-1)
2ce 2'ee g'Le g'le L€ 0'se Sl cocl 90-uer-gg
z'ze zee g'LE Llg Llg 1'0E g6l 00z} 90-uer-L1
e cee gie 'Le 6'LE 9'0E [A44 oozl 60-093-82
v'ZE [A43 gle L1 61E 0'le v'eh ooz} 50-020-11
o4 1¢e V'LE 6'le L1E o'Le 9'8e oozl S0-AON-82
e ¥'ze §'lE [Ar4S 6'LE S'le 8L 0051 GO-AON-i 1
v'ee 4> glE (B4 9ze 9'ze 9'€Z 008k §0120-82
¥'ee gee 9'le 6lE g'ee £9¢e 0'8e 00G1 S090-11
v'ze ¥'2e g'Le 0ze 6 0L A1 005} go-des-gz
¥'ee ¥'ce £le 0ce 9'vE 6Ly 9¢s 0051 Go-dog- |
v'ee oce Sle 6'le [*4 L'Ey 108 0051 60-bny-g2
gze g'ze v'LE 1'Ze €2 gey 188 00s go-Bnv-11
9ce 9ce 9'Le 6'LE 6'LE 6Ly 695 0ost S0-Inr-82
JAYAS lee L'ig oce 6'le v'LE 9'cs 0061 go-inr-1 1
6'CE 6'¢E 9'Le [Ar4 g'le G'6e G'98 00S1 So-unf-g¢
Lee 6Z¢E LI'ie vee 6°1E 0ce 88y 00S1 go-unp-1i
oce 0ee 9'LE v'ce L'le 9'LE g8y 00S1 G0-AeN-82
L'ee Lee 9ie 8'ce 9'Le v'le 6°6€ 0051 SO-Aen-LL
L'EE 1'ge g'ie 128 g'le Z0E €le 0054 60~dy-82
[A% [A34 9'ie JAYAS gLe §'le Z2'ce 00S}1 GO-idv-4
€'ee 9'ee L'ie 6ee L'lE 6'6¢ (424 00s1 G0-1eN-82
v'ee (87 9L 62€ 9le 0°0E £l 0051 GO~EN-LL
9'eE A7) 9'1e 0'€e 9'lE 9°0€E £'ee 005} 50-094-82
8'ce L'vE L'lE PAAS L'le 9'8¢ €91 0051 G0-qad-L1
9'ce 0ce 9'LE gce g'Le [A5 £0c 0051 So-ver-ge
gee gce gie (A4S g'Le 9'le c9l 0051 So-uer-ii
v'ee g'ece 9'Le 0Ze 9'le 9'Le %14 0051 +0-090-8¢2
'ee G'Ze L'LE 02E 8°1E L'1E 162 00G1L 0-980-L L
yezl | ueol HE8 [  ue9 | Hey |  uee | HED sl Aeq
SOBLNS puUnoin mojeg sida(] peullusiapald 1E (J,) sinjessdwis ] punoig :
g-g sjoyaiog

sjueyjnsuog Gupaauibuy é

TPNNITS AFTNI0 SUNENALLVH




Lle ¥'ie 9ig FNT> 8'vE 0'€e gZe g'Le Ly 9'g9 002k 90-Inr-11

L'LE g'LE g'LE LLg 6V L'EE 9ze g'lg €L oL 00z} 90-un-82
e 9'LE 9iE LLE 0'sE £'ee v'ee ¥IE L'ze 9'8 oozh go-unp-L1
g'le v'LE v'ie g’le 0'se V'EE gee vle 6°0€ 189 oozl 90-Aen-82
8°LE 9'Le 9'LE 9'LE 0°'se gee Lge 2'le [A1> A oozl 90-AeN-11
L'1e L'\E g'Le L'le 0°GE g'ee 8'ce o'lLe 8.2 2se oozl 90-1dv-82
L€ g'lg Ll g'LE 8'vE 0vE v'ee 7IE 9'8e 022 00Zh 90-dv-41
L'ie g'Le S'Le g’le Sye 0've [A4 Z'le 1414 861 oozl 90-1BN-82
L'ie 'Le L'le L'le 444 8'ce 6'le g'le [ 4°4 (444 oozl 90-JeN-LL
L'iE L'lE e g'Le 9'ce 9'€e ¥'le L'lE +'82 oLl oozl 90-984-8¢
g'ie 9'lE 8'lE 9'le o4 0'ee gle 6°0€ Ve §'6s¢ oozl 90-G84-L 1
LIg G'lg 6'1€ g'lE 61 v'ze ¥LE 7'ie L6l 61 002} 90-uer-gz
L'Le g'le 6'le g'Le SLE L'le £'le §'LE [AF24 28 oozl 90-uer-L1
L'LE S'ie 6'lE g'Le S'LE JAIES S'le gle 1'8¢ €6l oozl 60-090-8¢
L'Le g'le 6'le S'le 1433 L'le S’le g'le €0¢ 8L oozl S0-98Q-}}
L'ie 9’le 6'lE 9'le [AA L'le 1433 9'LE 662 L'le [s[074% GO-AON-82
6'LE L'le 0ce l'e £ie L'LE g'le 6LE L'le j VA 0oS1 GO-AON-1 1
61€ Ll (4 L'lE ¥1E L1E gle 8z 8'z€ gze 005} §0-190-82
6'1E Ll 1'ze 9'Le yiE L1E ¥IE Sy €L€ 1ze 00s) 601904}
6'1E 6'1€ 0ze L €1 LIE gle L'eg 0z L6 0054 go-deg-ge
6'lE 6'1€ 0ce g'le £1e L'lE £'le 8'GE L'EY 6'ES 00S1 go-des-LL
6'1E 61€ v'ze G'LE £l LIE £1E 9'ce 8y ¥'08 005 go-Bnv-gz
0ce 0'ze £ee 9'le £1e 9'lE ¥'le v'ee [ 44 148 00S1 G0-Bny-11
6'lE (B4 A4 gle ¥ie o'Lg v'Ig gle Ley 695 005+ S0-Inr-82
0ce [Ar4S e Ll'le S'ie L'1e S'Le L'1e 8'LE 9'Ls 0051 So-inr-L1

0ce 2'ee gce g'le gie 9'lE g'le 9le 1414 €49 [s103518 G0-unr-8¢
0ce fAr4S 9'ce L'le gie 6'lE S'le G'le S'le [WA4 00st Go-unp-11
6'lE £zZe v'ze L'le v'ie L'e 7'LE 9'lE [A5 1444 00S1 S0-Aep-82
L'IE €¢e 9ce AR v'ie e 7'le 9'le 60€ 8've 00S1 So-Aep-1 1
L'le 0ce 9Z¢e L'Le g'ie g'lLe g'Le L'LE 662 '0E 00S1 G0-1dy-82
9le 8'1e gze 9'le G'ie 9'le S'le 9'le €412 [444 00Ss1L Go-dv-LL
LIE 61€ 9Ze g §'1E LLE gle Llg 162 [A474 0054 G0-1EN-82
9'le 9'LE G'¢e g’le gie 9'Le gle 9'le 8'6¢ [AVX4 0ost SOo~1eiN-L L
9'le 9'LE v'ze 9'Le SLE 9'lE g'le 9'le ¥°0€ v'ee 00S1 G0-984-8¢
L'le L'e 0ce L'le gie L'LE gle L'lE 682 9l 0051 G0-qe4-11
9'le 9'ie g'lLE g'Le v'iE g'LE (43> 9'LE vle )44 0051 So-uer-ge
9'Le g8'le g'le 8'le vie g8'1LE v'ie g'ie 9'le 68l 0051 Go-uer-LL
g'le 9'Le S'LE 9'le g'LE 9'le g'ie gie 9'LE 162 00S1 y0-08Q0-82
L'LE 8'l€ L'LE L1E G'LE 8'1LE SLE L'1E 9°'Le 0°0€ 005} $0-090-L1

BeslL | oueor | HEVE | wewl yeor | e | He'9 | HEY | Hee UED awi| feq
QOBLNG puUnoJt) Mmojeg syide(] peulluaepeld 1E () eineisdila | punois :
9-g sjoyaiog

sjuejinsuoy bupeauibugy |
TINNIT® A3TNA DENENILLYH é




6°0€ 608 0'Le 0'LE 2’le ole e 7'ie vee 99e '8¢ oozt 9019011
60¢€ 60E 0'le 0'le 0'i€ 0Le 0'le e 9ce g'le (N34 00ct 90-des-gz
8°0¢ 6°0€ 60€ 6°0€ 333 (M3 LLE L'ie 8'le 6'6¢E AL oozi 90-dog-L1
6°0€ 6°0€ LLE (35 1ie (A3 L'LE £le e'Le §8e 9'lLS 0ozt 90-Bnvy-82
60 60 Ll LI €'le e L'LE €1 LIE g'8e £'es 00zZ1 90-Bnv-1L
6°0E 6'0€ L'LE 1Le €Le e L'iE gL 608 Ll €05 00z 90-Inr-82

L°0E 6'0E 0'le o’ie ZLE 0'LE o'Le z'ie 208 0'se v'19 00zl 90-Inr-L 1

P 6'0¢€ L'LE 6°0€ L'Le LIe 1LE L'LE L0E 8'le [38=14 oozl 90-unr-82
6'0¢ 0'ie 0'1E 0'Le e (A3 0Le fAIRS L0€ 6°0e *8 44 oozl 90-unp-|L
8'0¢€ 6°0¢€ 6°0¢ 60€ LLE 6°0€ 6°0€ LIE 7'0€ coe [4ci4 oozl 90-Aen-8g
L0E 6°0€E 6'0€ bie €l VIE LIE €1 8'62 g'62 gle 00Z4 90-Ren-LL
80¢ 60€ 6°0€ (35 LLE 1lE 6°0€ £LE g'6c v'9e 9'te 00zt 90-i1dv-82
8°0E 0'LE Z'Ie Z'Ie €1 rAt Z'le €'LE £0€ z8e £z 00zt 90~dv-1L
6°0€ 6°0€ 11E Vie Vig LLE Lie €Ll v'0E 82 68l 00z 90~1eN-82
80¢e 0'Le z'ie o'le c’le e [AR gie 80¢e 1'Se 0'le oozt 90-1eN-LL
8°0E 0'LE (AT zle z'IE zie Z'LE €1 z'LE 8'ge LB 00zZL 90-994-82
8°0E 0'lLe c'ie c’ie gie [AES z’lE ele [ 9/lc £92 0ock 90-09d-L}
6°0€ 0'le 0'ie 0'Le cie e (435 Ve e 0€e 144 oozl 90-uer-gg
8'0€ 0'LE zie ZLE Z'Le z'Le z'Le £'LE €1 682 1’02 00zt 90-uer-14
60€ (3 (33 L'ie £le £1e L'Le SIe g'le 00e £ee 0ozt 60-080-8¢
6°0€ 60¢ LLE L'Le e LLE 333 V'LE e L0E €61 oozl §0-98Q-L1
0'LE 0'LE T zie A% AR Z'Le g'Le vIe 8°0€ 1oz 00zZL S0-NON-8Z
6°0E L'LE LLE 1LE g'Lg £1€ €L §Le g'IE £1g 602 00S4 GO-AON-LL
8°0¢g 6°0€ 6°0E 60€ 1L (g L'IE €L gLe 0'ze ¥'92 0051 G0100-82
6°0€ 0'le e 0'ie [A5S [A5> e 7ie 6'lE 8've 8°Ge 0054 SO0O-LL
608 (33 L'Le [ 333 £le £le Lie Sle [Ar4S 1'8¢E 6°S¥ 00sL 60-des-8Z
8°0E 6°0¢€ 60€ 60¢ 1'ie (3 L1e £lE 8'le 06€ 8'6v 00S1L 60-dag-L 1
80¢e 6°0€ L'Le 1'ie L'ie LLE L'le E'lE g'le P 6y 00sk 60-6nv-82
8°0¢ o'le 0'le 0ie LLe (3 L1E £le L'Le 188 S'¥S 00sk G0-Bnv-1 |
8°0¢ 0ie L'LE e £'LE LLE [ 33 eLE o'le £ 9'Eg 0S4 S0-Inr-82

80¢e 6°0€ 6°0€ 60€ Lle L'LE L'LE gle 60€ 0ee 88y 00G! Go-inr-L L

8°0€e o'l 0'Le 0'Le ZLE At Z'Le v'IE 8°0E 61 zi8 0054 S0-unr-ge
g8'0¢e 60¢€ L'LE L'Le LLE LLE L'LE E'LE 80¢e 8'0¢ L'Ey 00Ss} So-unp-1|
8'0E o'LE 0'LE o'Le LiE i LiE £'Le 9'0e 908 g0y 0054 SO-AEN-BZ
8°0¢ 0'i€ 0'LE o'Le LLE Ll o'Le €'Le ¥'0E 108 (A1 0064 Go-AEN-LL
L1708 60€ L'le Ve £1E bie b'LE v'LE 8'62 §'82 G0E 00S1 50-1dv-82
10¢e 808 o'le o'Le [AR> e L€ vle §'0g 6'vc 102 008G} G0-1dv-| L
10e 60e e 1LE L'Le £1E LLE gie L'Le §'8¢ L'ae 0051 S0-1eN-82
60¢€ 0ie 0'le 0le e e e v'ie [A5> '8¢ L'se 00S1 So~en-it
60¢€ [ 343 LLe L'ie cle cle cle e e [414 L6l 0051 G0-994-82
60e 11E L'LE 1ie [ Z'le 2'le 7ie [ 9'ge o€l 00S1 S0-g84-11
6°0E 0Le e e [ e e 9ie vie 10e 99l 0051 §0-uer-gg
6°0€ 0'le e 0'Le cle Ve [A33 gle Ve e 99l 00S1 go-uer-1}
6°0€ LIE Lie LLe £1LE €1 €1 g'LE §'LE €1 9’6z 0051 ¥0-990-8Z
60€ 11E 1'LE L'LE £LE €1 £1E G'1LE S'LE S'LE 1'8¢ 00GL ¥0-09a-L L

Heoe | ©esk | HESE | HEVL | UETL Heor | ues ] u¥E9 |  UEY Hee HEOD awil fea
S0BNNS PUNOJIE) mojog sqideq paulllisiepald 1€ (4.} ainjelsdws] punolo :
.-g 9joyaiog

sjueyjnsuog Gupeaubuy !
TTENNIT3 AZTTI0 DUNENILLYH §




9'LE Ll 61E 7'1E z'ie s vie Z'1E g'pe g'ge 9'8g 00zl 90400-11
9'Lg L1g I1g v'LE 0'LE Ve z'Le zie 9'Ge 168 005 00zl 90-des-82
9'Lg g'Le g'1e £1€ 1L g'le £1e 1LE 0'se 0'zy 159 00zZL 90-dag-} |
9'Le g'1e g'le G'lg 1L g'le €1 1Le zee oMy 595 00z} 90-Bnv-82
9'1g 0z g'1e g'ig g1 g'Ie g1 £Le 0'ZE 6Ly 829 00zl 90-6nv-1 )
g'Le 0'ze gig G'lg £'1e g'le €1 LLe 9'le 0'zy 7’58 00z 90-Inr-82
ole 6'1€ 9'ig vig z'ie s 7IE z'Le T zZ oy g'9L 00zl 90-Inr-11
vie 0'zE vLE vig Lie T £l LLE g'1e L'vE 66 00z} 90-unr-g2
9'le 1'Ze vie vie Zle 9'Le 7'IE Z'ie z'e 9'1e 9Ly 00z+ 90-unp-4 4

0'ze Lig £1g 1Le €1 b1 Lie [ 8'0g 1.9 00z} 90-AeN-82
9'lg zze £1e gie €L g'LE €€ €1 L'ie z'0g 6L 00z} 90-Ael-L 1
L'he zze £Le £'1e LI €1 £ig 'L 60¢ 982 8z 00z} 90-1dv-82
L1 v'ze £'Le g'LE gle gle £'1e £1€ Ze z'62 9ee 00z} 90-1dv-1 )
e v'ee £LE 5iE £lE g'le £'1e £1e g1e 0'9e v'ee 00z} 90-18N-82
'L ¥'Ze gLE g'ig z'ie G'LE €€ Z'e €1 192 982 00z} 90~1en-1 |
LVE yze €1 gIE Z'ie g'le €1 €1 g'le 162 0zt 00zl 90-984-82
L1 v'Ze £1e gie £l G'LE €'LE £'1e G'LE 882 V€T 00z} 90-924-11
L)VE e v'Ie 9'LE A% 9'le v'ig v'LE 9'1e £'9z 00z} 90-UBr-82
61 'z £1E g'Le £l G'LE gle €1 g'LE £'62 00z} 90-uer-| 1
8'1E v'2e g'le g'ie g'le G'LE g'Le g'le 18 v'oe 0Ll 00z} 60-090-82
g'1e 6'LE vLg v'1E Z'e v'1E A8 z'IE 9'1E [ a: 00z} §0-08Q-}}
6'1E 128 vIg g1g a3 g'LE yie a3 g'1E 0'le 508 00zl GO-AON-82
0'ze 0z gig LIE €1 L1g G'1E g'Ie g'1e g'Le Z'oL 005} GO-AON-| )
8'1e e £'1E g'ie 1'1e g'le gie £l 0Ze v'ze 5ze 0051 §0400-82
6'LE 9'le v'Ie gig A o'lg g v'ie 0'ee 1'9g (Nt 0051 §0400-11
0'ze 9'Lg g'ig 9'1g €1 g1e G'LE g'ie L'€g £y T 0051 g0-des-8Z
0z gLe £1e g'Lg £ie g'Le €1 £l o'ee 607 995 0051 Go-des-L1
0ze g'lE g'lE g'lg £1e g'Le €1 g'1e [Ara> 8Ly 8°05 00St go-Bny-gz
0'2€ g'le £le g'1E €1 g'Le gle €1 gie 507 9'09 005} go-Bnv-11
zze g'lg 5'1E g'LE €1 g'Lg £1e g1 G'LE g0y 509 0051 G0-InP-g2
(A4 gle £1e g'LE gle g'le €1 £le €1 168 099 005} So-nr-i 1
€2 L1 v'Lg 9'le ¥IE g'Le vie vie vig g€ 1’18 0054 G0-unr-gg
£z g'lg £1E G'LE g£ie gle £ G'LE £1E €1 89 0051 gg-unp-i L
zee g'Lg £le g'Lg [R5 €18 €€ £1g €1 8°0E L'yl 0051 G0-AeN-82
0z g'Lg R G'LE Lhe €1 €1 €1 £1e ¥°0E VoL 005} G0-Ren-1)
2'1g gLe s s £lE v'IE £ v'IE £le £'62 £'65 0051 §0-1dv-g2
9'Le gig s v'1e Z'ie 7'IE v'ie vie At 1’92 '8e 005} GO-1dy-11
gie o'Le g'Le g'ig £e gle £'LE gle g'LE 682 611 005+ G0-12N-82
9'LE gie v'Ie o'Lg Z'Ie v'IE v'IE 7'1e o'Lg 0'62 ozy 005} G0~BN-| )
9'LE g'ig v'Ie 9'lg Z'ie 9'LE v'Le 9'le 9'lg 9'62 1'gl 005+ 60-924-82
9L 9'l€ 7'1e 9'lE ) 9'lE v'Lg 9'le 9'1e 0.2 L6 0051 50-0ad-}h
L'LE L'LE 9'lg 9'Le v'ie 9'LE vig 9'Le 9'lE 6°0¢ gl 0051 G0-uer-gz
9'Lg L1g 9'le g'Le a5 o'Lg e 9le g'Lg v'Ie 0T 0051 go-uer- |
o'le 9'LE g'le 9'lE g'le o'Le g'le 9'lg 9'1e g'LE 6L 0051 $0-090-82
L1E L1E g'Lg LLE £LE G'LE g'Le L1 L1 gle 0'9L 0051 ¥0-03Q-} )

Beoz | Hesy | Wedl | uHevl ueel Teor | WEs | We9 | MWEY Hee BED o] Aeq
B0ELNG PUNOIS) MO[3g SUIJo(] peuiiilelspald 1E (1,) einesdws] punoio :
g-g ajoyalog

sjuejnsuog Gujreauibug
TIENNIT AZTNIQ QUNENALLYH é




A% 60¢ z1e v1e 4% gle gle v'iE g'se Loy oozt 90400-+1
42 60€ z1E vIE (A% 91e Ve Ze g'LE Fly 0021 90-des-gz
£le 608 £1e gle ele gle &g £1€ 5'8E €66 00zt go-des-|)
vLE 01€ z1e VIE ZlE e gie vLe 0LE 825 00zt 90-6ny-82
e 60E e gLE e L1g g§'ig oyt 0'GE 96 00zL 90-6ny-11
v'LE 0'LE Ve Vg Zle e gle zle 1453 g8 oozt 90-nr-g2
1€ 0Le £1e §lE e re glE e 0ee v'z9 00zl 90-nr-1 b
e 608 £ie giE gle gle GlE e 9le 434 o0zt 90-unr-gz
e 60E £1E e gt ole e E1E g1e g 00zl go-unr-i1
1€ 608 e €LE ele rig §1lE e SlE gig 00zl go-Aen-g2
Ve VIE VIE viE zIe gle 9le v'Ig Zle gee 002} ag-Aen-11
gl 0'Le £1e £LE e L'lE gle £le 90E ree 00zl 90-1dv-g2
71E 0iE Z'lE vLe zle gLe vIE z1e 0le z8z 00z} g0~dy-|
e olLe £Le €le z1e §'LE glLe zle 908 vie 00z} 90-1eN-g2
vIE B0E ZlE 4% zie gie vie z1e z1e LEe 0oz} 90-BN-LL
718 60E ZIE vIE zlE 9E vIE Ze 9le Loz 00z k 90-994-82
Ve 60€ ZIE Ve z1e gie vIE z1e gle 10z 00z} 90-09:-11
v'Ie 0le v'Le Ve vLE rie §1e v'IE Le vol 0021 90-uer-gg
Ve 808 ze Ve zle gie 91E z1e e ree ooz} g0-uer-L}
e 0lLe ele £lE ze L1E gle £1e re €52 ooz} 50-020-82
S8 60E E1E gLe 18 gie gle E1E gle £0Z 00zk 600904
vIE 0Le vLe vLE z1e L1g 91lE vle 1€ Lz 00zl 50-AON-82
£1e 0lE E1E gle £le re glE e 618 £z 0081 GO-AON-L
gle 0Le vLE gle Vg re gle 145 928 £92 00s+ 50900-82
vIE LLe vIE Vg zle g'1e g vIE FYE HoE 0054 §0490-L1
vIE 0iE Ve vLE Z1e e gle vIE 6'SE viy 005+ G0-dos-g7
gle 60€ e gie £1E e SiE Ele LSE LIS 005+ g0-deg-)
gle 60E e gLe gt rie gIE €18 §'ge £0§ 0054 50-6nv-g¢
vIE 608 A1 Ve 45 g'Lg g1e zle 9EE 998 0054 §0-Bny-11
€18 0iE £1e e zle gle g1e ZlE 443 5'gg 0051 50-inr-82
ElE 608 Ele §LE ele L1e gle gle e Los 0054 SO-Inp-LE
Ve oLe Vg Ve (45> L1g 'lg vie §Lg 0'€9 0051 g0-unr-gg
£ 808 £1e £1E £1E rie gle ele §iE 9oy 0051 go-unr-11
e 0Le 1€ §LE ele e §lE £Le Ele 9y 0051 50-Aep-82
£le 0Le e ge g re gIE £1e Z'IE 6.8 0051 go-Aep-1L
1€ 608 e gle e gle gle e 14 glLe 008} 60-1dv-82
vIE 0LE VIE 9L vie g gle 7IE 862 gz 0081 go~dy-1 1
£le 0LE 1€ gle e L1g L1E E€1E e 0ee 005} S0-1eN-82
Ve 608 A% vIE zie 91lE gle vIE Ve vie 00gh GO-eN-LL
glE 60¢ 1€ glE £Le 91E gle e gle z8l 0051 50-99:-82
vLE 608 zie vie z1e re gle vIE gl zgh 0051 50-994-1}
Ve 60¢ E1E vIE e glE gle £1E gle 59l 005} G0-UEr-§2
vIE 608 1L vIE gt gle gle £Le g'le z9l 0051 go-uer-11
glE 0le £l gle £Le re I1E €Le 6'1E 662 0051 ¥0-090-82
SIE 608 Ele Sle £Le gle gie Ele gie 162 0054 y0-9901-4 1
uegz | weve | uele nel vegL | ueel uee | ueo | uee »Ee0 swi] feq
90BLNS puUnols) mojag syidag pauiuliaispald 1e -.) 8injesadwa] punoio .
6-d @|oyatog

sjuejjnsuog Gupaauibuy
TIINNITR ATTHT SUNANTLLYH Elm




v'IE 9'lE 9'lg o'Le 9'Le gle 9'1e ¥'1E gie 0'GE 0'GE L'ty 00z} 901001}
v'IE o'LE 9'lE 9'LE vie 9'Le 9'le z'ie g'le 9'0g v'8E viy 00z 90-dag-g2
g'lE 9'Le 9'lg 9'LE 9'LE gL g'le g'Le g'le 9'0g ey §'0g 00zl g0-deg-11
v'IE o'le I'lE 9'Le 9'Le L'ie L1E ¥'iE L'l 6'GE oLy 0'€s 0021 90-Bny-gz
g'le FNT> I'Lg g'Le g'ie L L1E £l L 628 0'zy 9'Gg 00zZL 90-Bny-1L
A 9'LE L'LE 9'Le 9'LE I'LE LI'LE ¥'1E o'Le z'Ze v'ey 615 00zl 90-INr-82

S'LE I'\E I'E Nt 5'LE N> LI'LE £1€ L'LE 61 ey VEL 00z} 90-Inr-1 1

S'1e o'LE 9'Lg 9'Le g'LE 9'LE o'le gle g'Le g'LE ¥'9g gLy 00z} 90-unp-gg
G'IE 9'LE 9'1e gie g'LE o'Lg 9'lE £ o'Le g'1e £'Ze 18y 00z} 90-unp-11
g'le L1 I'lg glE g'ie L Ll £l Lie g'1g 'L £09 00z 90-ABN-82
9'1e 9'LE g'Le g'LE 9'LE g1 g'le 7IE g'LE g'1e g'0g 1'ee 00z} 90-AEN-L 1
g'lE g'le g'lE g'Le g'LE Lig LILE gle L e 9'8Z 1'62 00z} 90-1dy-8Z
G'LE g'le g'Ie g'1e G'iE N> g'lg 7'IE g'lg LI'LE 9'62 182 00z} 90-1dv-} |

S'lE G'LE I'1e gie G'ie e g'le gle g'Lg 'l gz z'ze 0o0zh 90-12N-82
9'lE 9le 9'LE oLe v'1E 9'1g 9'LE Z'e o'Lg 8'1E 8.2 £'€Z 0021 90-BW-| |
9'1e 9'le 9'lE 9'Le 9'Le I'LE 9'lg At o'Le 6'1€ L'0e 6L} 00zt 90-994-82
g'lE g'le S'IE g'iE g'Le LI G'LE ¥'1E g'le 61 z6e 1’82 00zl 90-q8-11
g'le g'lE I'lE g'1e g'LE I'ig FNT> 7ie LI'LE 61 692 g 00z} 90-uer-gz
¥IE 9'LE 9le o'Le v'IE 9'Lg 9'lE Z'e 9'Le 6°1€ £0€E £€e 00z} 90-uer-11

S'lE G'LE L'l g'Le g'Le L g'le £l S'LE 618 9°0€g 672 00zt 50-080-82
g'le o'LE 9'1e [t g'lE 9'Le 9'Le £1le 9'Le oee 6°0€ £'9l 00z} §0-98Q-L 1
9'LE 9'Lg Ll 9'lg 9'1e LI'1E 9'Le T 9Le 61E L°0E 1'82 00z4 S0-NON-82
gle T i g'le g'lg 1I'1E LI £1e I'ig 0'ee G'LE 82z 0051 GO-AON-1 4
g'lE L'ig L'ig g'lE gl L'LE Iie v'IE L1e 9z¢ 9z¢e 192 005} 50400-82
9'Le 9'Le g'1e 9'lg 9'le g'1e 91 v'1e 9'LE 9'ce 798 1'l8 0051 S0190-11

9'ie 9'LE L'Ig 9'Lg 9'le LI'LE L'lg v'IE 9'Le 99 90y 9'6v 0051 G0-das-g2
L'Ig I'\g L'Lg LI'LE gIe g1E L1 £l LI'LE e L\ LI'vS 005} Go-deg-11
FNT> Ll I'iE L1 TS g'Le I'le g'Ie e 6'€E L'EY 805 005} Go-Bny-gz
g'Le 9'Lg 9'Le 9'lE 9'LE g1e gle 7'IE 9'le 9'z¢e ey 9'95 005} g0-Bry-L1
L'ig g'iE L'LE g'lg g'Le L1E g'lg £ g'le 0'ze ezy FAVI] 0061 So-Ine-gz

I'ig e I'lg e g'Le L' L'l €1 gie g'LE €. 815 0054 So-Ine-i 1

e LI'\E e g'lE gie P> L'l z’le g'iE 618 1'se 7'99 00gt §0-unr-gz
I'}E e I'lg g'le g'iE L1 I'lg g1 g'ie g'1e g'Le L'6¥ 0054 Go-unp-L1
LI'LE LIE I'Le gle g'ie LI'ig L £l glg 618 0'Le 0'L¥ 0054 G0-AeN-82
61E re L1 I'lg g'le I'lg I'Lg £l G'Lg 6'1€ 8'0¢e g'8e 005} Go-ReIN-1 1
9'1E 9'lg 9'lg g'ie g'le 9'LE 9'Lg £1E g'lg g'le 8'62 T 0051 0-1dy-82
L LI'lE L'e L'ig 9'lg LI'1g L1 v'lE 9'lE 61€ 1’82 1'eg 005t G0-4dv-LL
L'lg LI'LE L1e I'ie G'lg L'1e LI gL LI'LE 0'2e 662 1'v2 0051 G0-1eN-82
9lE 9'lg ole 9'le 9'LE g'1e 9'LE zie 9'Le 6'1€ zoe 922 00S} GO-1BN-|L
9'lE 9'LE g'le 9'Lg g'le 9'LE 9'LE £'1e 9'le 0'2¢ 8'0¢ v've 00t 50-99:-82
9'LE 9'LE o'Le 9'Le 9'lE FNT> 9'1e rAR> 9'Lg 6'1E 0°0€ £'6L 00st G0-Ged-LL
9'Le 9'1E 9'lE 9'lE o'Lg 9'Le 9'lg £ 9'LE 0'2E £'Le z'9z 0064 G0-uer-gz
9'Lg 91e 9'LE 9'lg v'ie 9'le 9'lg £l v'LE 0'2€ £1E gL 005} Go-uer-1}
LI'Lg LI'LE L1 e 'LE L L'l £ g'lg 0'Z€ g'lg 0’82 00SL ¥0-090-82
91lE 9'lE 9'1e 9'Le 9'Lg g'LE 9'lg £1€ 9'Le 0'ZE gle 0°0E 0051 ¥0-98Q-L |

weegz | weoz | wesy | ueol | uewi Hezl | UE0L ue'g | ue9 | uUEV UET ueo swi] keq
90BLING Punoit) mojag syida( peulllisjapald je (d,) simeisdua] punoig :

01-d ajoyaiog

sjueynsuog Bupaauibul é
.

TIINNITS AFTNIO SUNENALLYH




Depth Below Ground Surface (ft)

10

15

20

25

30

35

28

29

Chefornak Airport Embankment
4-November-2004 (17:00)

Temperature (degrees F)

32

33 34

R

30 31

\-

I — -

SN

Borehole
—B1

——B2
——B3
—A—B4

N
o~

——B5
—=—B6
—>—B7

RARNVAN

—4—B8
—¢—B9
—*%—B10




Depth Below Ground Surface (ft)

10

15

20

25

30

35

Chefornak Airport Embankment
30-November-2004 (1:00 pm)

Temperature (degrees F)
28 29 30 31 32

33

34

— —

Borehole

——Bl1

——B2
——B3
—A—B4

/

——B5
—=—B6
—>—B7

—4—B8
—¢—B9
—*%—B10




Depth Below Ground Surface (ft)

10

15

20

25

30

35

28

Chefornak Airport Embankment

9-December-2004 (1:00 pm)

Temperature (degrees F)
31

32

33

34

Borehole

——Bl1

——B2
——B3
—A—B4

——B5
—=—B6
—>—B7

—4—B8
—¢—B9

—*%—B10




Depth Below Ground Surface (ft)

10

15

20

25

30

35

Chefornak Airport Embankment
16-December-2004 (1:00 pm)

Temperature (degrees F)
28 29 30 31 32

33

34

— —

Borehole

——Bl1

——B2
——B3
—A—B4

——B5
—=—B6
—>—B7

:
7
/
<

—4—B8
—¢—B9
—*%—B10




Chefornak Airport Embankment
23-December-2004 (1:00 pm)

Temperature (degrees F)
30 31 32 33

Borehole

——Bl1

Depth Below Ground Surface (ft)

B2
B3
—A—B4

——B5

—=—B6
—>—B7

—4—B8
—¢—B9

—*%—B10




Depth Below Ground Surface (ft)

Chefornak Airport Embankment
12-January-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
O %
X =
. Xﬁ
10 - 7}
15 + 4
Borehole
20 A —o—B2
——B3
\? —A— B4
25 ——B5
>\ o
——B7
30 —A—B8
\ —%—B9
—%—B10

35




Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment

30

19-January-2005 (1:00 pm)

Temperature (degrees F)
31

32

33

34

10 -

15 4

Borehole

——Bl1

20

25

——B2
——B3
—A—B4

—o—B5
—=—B6
—>—B7

30

35

RARNSWA

—4—B8
—%—B9

—*%—B10




Depth Below Ground Surface (ft)

Chefornak Airport Embankment
26-January-2005 (1:00 pm)

Temperature (degrees F)

33

34

Borehole

——Bl1

——B2
——B3
—A—B4

—o—B5
—=—B6
—>—B7

35

—4—B8
—%—B9

—*%—B10




Chefornak Airport Embankment
2-February-2005 (1:00 pm)

Temperature (degrees F)
30 31 32 33 34

— |
)\‘\é

Borehole
——B1

K

\/ 7

Depth Below Ground Surface (ft)

—A—B4

—o—B5
—=—B6
—>—B7

A —0—B2
r s

—4—B8
—%—B9

a

—*%—B10




Depth Below Ground Surface (ft)

Chefornak Airport Embankment
9-February-2005 (1:00 pm)

Temperature (degrees F)

33 34

10 -

15 4

—

———

Borehole

——Bl1

20

25

——B2
——B3
—A—B4

30

—o—B5
—=—B6
—>—B7

AR V2

—4—B8
—%—B9
—*%—B10

35



Depth Below Ground Surface (ft)

Chefornak Airport Embankment
16-February-2005 (1:00 pm)

Temperature (degrees F)

33 34

BN

Borehole
——B1

——B2
——B3
—A—B4

—o—B5

—=—B6
—>—B7

—%—B9

30 I —4—B8

—*%—B10

35




Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment

23-February-2005 (1:00 pm)

Temperature (degrees F)
31

32

33 34

10 -

15 4

20

/,,t/,f

Borehole

——Bl1

25

——B2
——B3
—A—B4

—o—B5
—=—B6
—>—B7

30

35

S A

—4—B8
—%—B9

—*%—B10




Depth Below Ground Surface (ft)

Chefornak Airport Embankment
2-March-2005 (1:00 pm)

Temperature (degrees F)

33 34

| e

Borehole
——B1

——B2
——B3
—A—B4

—o—B5

—=—B6
—>—B7

—%—B9

30 I —4—B8

—*%—B10

35




Depth Below Ground Surface (ft)

Chefornak Airport Embankment
9-March-2005 (1:00 pm)

Temperature (degrees F)

34

10 -

15 4

ﬁ

Borehole

——Bl1

20

25

——B2
——B3
—A—B4

30

—o—B5
—=—B6
—>—B7

e

—4—B8
—%—B9
—*%—B10

35



Depth Below Ground Surface (ft)

Chefornak Airport Embankment
16-March-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
0 =
5
/)
15 | ] 2;
Borehole
——B1
20 B2
{ e
—4—B4
25 ——B5
—%—B7
30 —4—BS8
—¢—B9
—%—B10

35




Chefornak Airport Embankment
23-March-2005 (1:00 pm)

Temperature (degrees F)
30 31 32 33 34

-

Borehole

——Bl1

Depth Below Ground Surface (ft)

——B2
——B3
—A—B4

—o—B5
\ e

—>—B7

—4—B8

/T N

—%—B9

* —%—B10




Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment

30

30-March-2005 (1:00 pm)

Temperature (degrees F)
31

32

33 34

10 -

15 4

20

A

Borehole

——Bl1

——B2
——B3
—A—B4

25

30

—o—B5
—=—B6
—>—B7

35

—4—B8
—%—B9

—*%—B10




Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment

30

6-April-2005 (1:00 pm)

Temperature (degrees F)
31

32

33 34

10 -

15 4

=

Borehole

——Bl1

20

25

——B2
——B3
—A—B4

—o—B5
—=—B6
—>—B7

30

35

—4—B8
—%—B9

—*%—B10




Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment

30

13-April-2005 (1:00 pm)

Temperature (degrees F)
31 32

33 34

10 -

15 4

7<:

Borehole

——Bl1

20

25

——B2
——B3
—A—B4

30

—o—B5
—=—B6
—>—B7

AN
/

—4—B8
—%—B9
—*%—B10

35



Depth Below Ground Surface (ft)

Chefornak Airport Embankment

20-April-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
0
5 §\:§ —
10 \7
» <
15 -
Borehole
——B1
20 A —+—B2
q B
N —A—B4
25 \ —+-B5
>\ e
—%—B7
30 .\ —4—B8
\ —¢—B9
—%—B10

35




Depth Below Ground Surface (ft)

Chefornak Airport Embankment

27-April-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
0 //’—X e —Y
M ————4]
5 L
10 - ] ?
15 -
Borehole
/ . —B1
20 X r'e 4 —+-B2
( x —m—B3
—A—B4
25 —4-B5
\ .o
——B7
30 \ —4—B8
\ ——B9
—%—B10

35




Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment

4-May-2005 (1:00 pm)

Temperature (degrees F)
31

33 34

10 -

15 4

Borehole

——Bl1

20

25

——B2
——B3
—A—B4

—o—B5
—=—B6
—>—B7

30

35

—4—B8
—%—B9

—*%—B10




Depth Below Ground Surface (ft)

Chefornak Airport Embankment

11-May-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
0 ‘ !
5 >/A/\‘>
10 - \?
15 | > (_
Borehole
/ A —B1
20 >4 D 'Y —o—B2
i ~m=—-B3
)( —A— B4
25 ——B5
—%—B7
30 —4—BS8
—¢—B9
—%—B10

35



Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment

30

18-May-2005 (1:00 pm)

Temperature (degrees F)

10 A

15 -

20

Borehole

——Bl1

25

——B2
——B3
—A—B4

—o—B5
—=—B6
—>—B7

30

35

—4—B8
—%—B9

—*%—B10




Depth Below Ground Surface (ft)

Chefornak Airport Embankment
25-May-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
° |
——
5 >/k\5
10 \y
Borehole
s ——B1
20 & — B2
_ ~m=—-B3
){ —A— B4
25 —+—B5
—%—B7
30 —4—B8
—¢—B9
—%—B10

35



Depth Below Ground Surface (ft)

Chefornak Airport Embankment
1-June-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
i é
5 f — )
10 - ?
Borehole
——B1
20 )¢ ——B2
—m—B3
>< —A—B4
25 ——B5
—m—B6
—%—B7
30 —4—BS8
—¢—B9
—%—B10

35




Depth Below Ground Surface (ft)

Chefornak Airport Embankment
8-June-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
O Y
; —
10 -
Borehole
——B1
20 B2
~m=—-B3
—4—B4
25 ——B5
—=—B6
—%—B7
30 —4—BS8
—¢—B9
—%—B10

35




Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment

30

15-June-2005 (1:00 pm)

Temperature (degrees F)
31

32

33

34

"

10 A

15 -

Borehole

——Bl1

20

25

——B2
——B3
—A—B4

—o—B5
—=—B6
—>—B7

30

35

—4—B8
—%—B9

—*%—B10




Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment

30

22-June-2005 (1:00 pm)

Temperature (degrees F)
31

33

34

'd

10 A

15 -

20

Borehole

——Bl1

——B2
——B3
—A—B4

25

30

—o—B5
—=—B6
—>—B7

35

—4—B8
—%—B9

—*%—B10




Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment

30

29-June-2005 (1:00 pm)

Temperature (degrees F)
31

32

33 34

—_—

10 A

15 -

20

25

—
3

|

Borehole

——Bl1

——B2
——B3
—A—B4

—o—B5
—=—B6
—>—B7

30

35

—4—B8
—%—B9

—*%—B10




Chefornak Airport Embankment
6-July-2005 (1:00 pm)

Temperature (degrees F)
30 31 32 33 34

Borehole

——Bl1

Depth Below Ground Surface (ft)

——B2
——B3
—A—B4

—o—B5

—=—B6
—>—B7

—4—B8
—%—B9

—*%—B10




Depth Below Ground Surface (ft)

Chefornak Airport Embankment

13-July-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
0
5 T —
I
]
10 n \? \
15 A ?
Borehole
/' L —A— —B1
20 < >, —+—B2
—=—B3
x\/ —A—B4
25 —4-B5
\X —=—B6
—%—B7
30 —4—B8
—>—B9
—%—B10

35




Depth Below Ground Surface (ft)

Chefornak Airport Embankment

20-July-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
0
5 \;E 33 - ;:i% Q'/—-
- RN
R
-
10 1 \2 I
15 -
Borehole
/ ~ =
20 )¢ ——B2
~m=—-B3
){ —A— B4
25 ——B5
—%—B7
30 —4—B8
—¢—B9
—%—B10

35




Depth Below Ground Surface (ft)

Chefornak Airport Embankment

27-July-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
0
————
° ™~
10 - i
15 -
Borehole
——B1
20 B2
~m=—-B3
—4—B4
25 ——B5
—=—B6
—%—B7
30 —4—BS8
—¢—B9
—%—B10

35




Depth Below Ground Surface (ft)

Chefornak Airport Embankment

3-August-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
0
———————
5 . e (S
N N
-~
]
10 - \} e &
15 -
Borehole
s ——B1
20 X D ——B2
. ~m=—-B3
N —A—B4
25 ——B5
\ .
—%—B7
30 —4—BS8
—¢—B9
—%—B10

35




Chefornak Airport Embankment
10-August-2005 (1:00 pm)

Temperature (degrees F)
30 31 32 33 34

— 1

//—

Borehole

——Bl1

——B2
——B3
—A—B4

Depth Below Ground Surface (ft)

—o—B5

—=—B6
—>—B7

—4—B8
—%—B9

—*%—B10




Chefornak Airport Embankment
17-August-2005 (1:00 pm)

Temperature (degrees F)
30 31 32 33 34

— |

//‘/‘

Borehole

——Bl1

——B2
——B3
—A—B4

Depth Below Ground Surface (ft)

—o—B5

—=—B6
—>—B7

—4—B8
—%—B9

—*%—B10




Depth Below Ground Surface (ft)

Chefornak Airport Embankment

24-August-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
0
5 — /—-;
/ __,/
DA
]
10 \} Y |
Borehole
——B1
20 % D ——B2
i —m—B3
){ —A— B4
25 ——B5
—%—B7
30 —4—BS8
—¢—B9
—%—B10

35




Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment

30

31-August-2005 (1:00 pm)

Temperature (degrees F)
31

32 33

34

10 A

15 -

Borehole

——Bl1

20

25

|

——B2
——B3
—A—B4

30

—o—B5
—=—B6
—>—B7

—4—B8
—%—B9
—*%—B10

35



Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment

30

7-September-2005 (1:00 pm)

Temperature (degrees F)
31

32

33

34

10 A

15 -

Borehole

——Bl1

20

25

——B2
——B3
—A—B4

30

—o—B5
—=—B6
—>—B7

—4—B8
—%—B9

—*%—B10

35



Depth Below Ground Surface (ft)

Chefornak Airport Embankment
14-September-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
0
> — —
| — |
-
]
10 \\ —— |
///
15 >< b
> Borehole
/ N ——B1
20 > e ——B2
—=-B3
—4—B4
25 —+—B5
—=—B6
—¢—B7
30 —4—B8
—%—B9
—%—B10
35




Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment
21-September-2005 (1:00 pm)

30

Temperature (degrees F)
31

32

33

34

10 A

15 -

20

N

Borehole

——Bl1

——B2
——B3
—A—B4

25

30

—o—B5
—=—B6
—>—B7

35

—4—B8
—%—B9

—*%—B10




Depth Below Ground Surface (ft)

Chefornak Airport Embankment
28-September-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
0
—’_-——_;
5 —_—
| a— |
10 - \‘
15 -
Borehole
——B1
20 —o—B2
—m—B3
—A—B4
25 ——B5
——B6
——B7
30 —A—B8
——B9
—%—B10

35




Depth Below Ground Surface (ft)

Chefornak Airport Embankment

5-October-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
0
L —  —A—
5 [———— e ——
| a— |
—
]
IR —
IS
15
Borehole
{ ——B1
20 ¢ > ——B2
. —m—B3
)( —A—B4
25 ——B5
—%—B7
30 —4—BS8
—¢—B9
—%—B10
35



Depth Below Ground Surface (ft)

Chefornak Airport Embankment

12-October-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
0 — — <
——
| 3
c s :
b N I —
15 | 1 .
Borehole
N ——B1
20 X N —+-B2
—»—B3
)( —A—B4
25 —+-B5
—%—B7
30 —4—B8
——B9
—%—B10
35



Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment

30

19-October-2005 (1:00 pm)

Temperature (degrees F)
31

32 33

34

10 A

15 -

X

I

Borehole

——Bl1

20

25

X

gl

——B2
——B3
—A—B4

30

—o—B5
—=—B6
—>—B7

—4—B8
—%—B9
—*%—B10

35



Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment

30

26-October-2005 (1:00 pm)

Temperature (degrees F)
31

— 3

10 A

15 -

20

Borehole

X
N e

——Bl1

&N

——B2
——B3
—A—B4

25

30

—o—B5
—=—B6
—>—B7

35

—4—B8
—%—B9

—*%—B10




Depth Below Ground Surface (ft)

Chefornak Airport Embankment

2-November-2005 (1:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
0 | _—X
I |
5 >
15 -
Borehole
——B1
20 B2
~m=—-B3
—4—B4
25 ——B5
—%—B7
30 —4—BS8
—¢—B9
—%—B10

35



Depth Below Ground Surface (ft)

28

29

Chefornak Airport Embankment

30

9-November-2005 (1:00 pm)

Temperature (degrees F)
31

33

34

10 A

15 -

Borehole

——Bl1

20

25

——B2
——B3
—A—B4

30

—o—B5
—=—B6
—>—B7

—4—B8
—%—B9

—*%—B10

35



Depth Below Ground Surface (ft)

10

15

20

25

30

35

28

29

Chefornak Airport Embankment

30

1-December-2005 (12:00 pm)

Temperature (degrees F)
31

32 33 34

//

Borehole

——Bl1

v

——B2
——B3
—A—B4

——B5
—=—B6
—>—B7

—4—B8
—¢—B9

—*%—B10




Depth Below Ground Surface (ft)

10

15

20

25

30

35

Chefornak Airport Embankment

1-January-2006 (12:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
C |
I

/A/’

Borehole

——Bl1

——B2
——B3
—A—B4

——B5
—=—B6
—>—B7

—4—B8
—¢—B9
—*%—B10




Depth Below Ground Surface (ft)

[N
o

[N
ol

N
o

N
6]

30

35

28

29

Chefornak Airport Embankment
1-February-2006 (12:00 pm)

Temperature (degrees F)
30 31 32 33 34

p T

Borehole

——Bl1

——B2
——B3
—A—B4

——B5
—=—B6
—>—B7

—4—B8
—¢—B9
—*%—B10




Depth Below Ground Surface (ft)

10

15

20

25

30

35

Chefornak Airport Embankment

1-March-2006 (12:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
—
— [ s
//-I’
AV/,/./
|
X —
Borehole
)‘/‘ ——B1
X = —+—-B2
- ~=-B3
—A—B4
—4—-B5
\( ——B6
—>—B7
—4—B8
—%—B9
—%—B10




Depth Below Ground Surface (ft)

10

15

20

25

30

35

Chefornak Airport Embankment
1-April-2006 (12:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34
—
E>-K
[
]
— ¢ //
S
Borehole
) > —B1
X y 3 —o—B2
—m—B3
—A—B4
—+—B5
\ e
—%—B7
—A—BS8
—¢—B9
—%—B10




Depth Below Ground Surface (ft)

10

15

20

25

30

35

29

Chefornak Airport Embankment
1-May-2006 (12:00 pm)

30

Temperature (degrees F)

31

32

33 34

——— X8

\

//‘/

Borehole

——Bl1

——B2
——B3
—A—B4

——B5
—=—B6
—>—B7

—4—B8
—¢—B9

—*%—B10




Depth Below Ground Surface (ft)

10

15

20

25

30

35

28

29

Chefornak Airport Embankment

30

1-June-2006 (12:00 pm)

Temperature (degrees F)
31 32

33 34

S

—

— .|

//—

Borehole

——Bl1

N

——B2
——B3
—A—B4

%
-

——B5
—=—B6
—>—B7

—4—B8
—¢—B9

—*%—B10




Depth Below Ground Surface (ft)

10

15

20

25

30

35

28

29

Chefornak Airport Embankment

30

1-July-2006 (12:00 pm)

Temperature (degrees F)
31 32

33

34

/—

(

Borehole

——Bl1

LR
\J

——B2
—=—B3
—A—B4

——B5
—=—B6
—>—B7

—A—B8
—>—B9
—%—B10




Depth Below Ground Surface (ft)

10

15

20

25

30

35

28

29

Chefornak Airport Embankment
1-August-2006 (12:00 pm)

30

Temperature (degrees F)

33

34

_— |

Borehole

——Bl1

B2
B3
—A—B4

——B5
—=—B6
—<—B7

—A—B8
—>—B9

—%—B10




Depth Below Ground Surface (ft)

10

15

20

25

30

35

Chefornak Airport Embankment
1-September-2006 (12:00 pm)

Temperature (degrees F)

28 29 30 31 32 33 34

3 — L

K )}\3 Borehole
/ o —B1
£ A "
% M B3
{ —A— B4
—o—B5
\( ——B6
—>—B7
—4&— B8
—%—B9

—%—B10




Depth Below Ground Surface (ft)

10

15

20

25

30

35

28

29

Chefornak Airport Embankment

30

1-October-2006 (12:00 pm)

Temperature (degrees F)

31

32

33

34

- —

Borehole

——Bl1

B2
B3
—A—B4

VAR

——B5
—=—B6
—<—B7

—A—B8
—>—B9
—%—B10




1 M < HATTENBURG DILLEY & LINNELL
& Engineering Consultants

APPENDIX C

Summary of Laboratory Results
Grain Size Curves

Atterberg Limits’ Results
Salinity Test Results
Consolidation Test Graphs
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Borshole D&;:;h Llfi?:;f Plllf’r:?*" Plﬂls;:’fy X Gravel | X Sand | % Fines i?ilc?;?;n Cv:(ﬁg:\f g;(?lic;::; PO%L::E;;;“
B-01 9.0 0.3 1.7 97.9 ML 43.5
B-01 13.0 62.3
B-01 14.0 500.6
B-01 19.0 0.0 3.1 96.9 ML 225.7
B~-01 24,0 60.2
B-02 1.0 44.3
B-02 9.0 90.1 ML 61.0
B-02 12.0 290.3
B-02 19.0 259.1
B~02 24.0 73 NP NP 55.1
B-02 29.0 48.3
B-02 34.0 45.1
B-03 2.0 41.4
B-03 12.0 536.9
B-03 14.0 169.3
B-03 19.0 0.0 11 98.9 ML 55.5
B-03 24.0 38.7
B-04 1.5 22.3
B-04 3.0 51.4
B-04 7.0 14.5 6.5 79.0 ML 50.7
B-04 9.0 333.6
B-04 10.5 89 NP NP 213.5
B-04 14.0 32.9
B-04 22.0 . 26.6
B-05 6.0 29.1 12.5
B-05 9.0 0.0 27.4 72.6 ML 113.7
B-06 2.0 25.0
B-06 4.0 21.1
B-06 10.5 82.3
B-06 14.0 0.0 3.1 96.9 ML 28.1
B-06 19.0 18.6
B-07 1.5 n.7
B-07 6.0 5.4 3.3 91.3 ML 41.2
B-07 9.0 686.6
B-07 14.0 0.0 7.0 93.0 ML 34.5
B-07 19.0 64.5
B-07 22.0 24.4
B-08 9.0 64.7
B-08 11.0 29.9 18.2
B-08 13.0 71.5
B-08 14.5 7.3
B-08 17.0 25.4

H:>jcbs\04—108 Chefornak Airport Embankment\CAD\Drawings\04108_GEO_FC1, 1

LAYOUT: Model

Summary of Laboratory Results
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H:\jobs\04—108 Chefornak Airport Embankment\CAD\Drawings\04108_GEO_FC2, 1=1, 01 /04/06 at 13:51 by mdb

LAYOUT: Model

Borshole D&,;;h Lm;ﬂ Pll-lgniiiifc Plﬁﬂﬁw % Gravel | % Sand | % Fines ,ﬁf;f;n Cv:(:ig:;i g;?‘s‘)?'l'? Po%ﬁ;whr
B-08 21.5 48.2
B-09 1.0 34.9
B-09 12.0 0.0 2.4 97.6 ML 68.9
B-09 14.0 220.4
B-09 24,0 65.7
B-09 29.0 19.0
B-10 1.0 47.0
B-10 2.0 50.7
B-10 7.0 0.0 8.4 91.6 ML 103.4
B-10 9.0 39.6
B-10 14.0 54.5
B-10 19.0 0.0 2.0 98.0 ML 54.7
B-10 24.0 69.9
B-11 1.0 39.1
B-11 2.5 38 NP NP 39.4
B-11 9.0 0.0 4,3 95.7 ML 54.1
B-11 14.0 33.5

Summary of Laboratory Results

Chefornak Airport Embankment

Alaska DOT&PF

Chefornak, Alaska

Figure C2
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APPENDIX D

Thermal Models

Model 1: Base Model

Model 2: 6-inches of Insulation
Model 3: 24-inches of Insulation
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Engineering & Survey Services for Various Southwest Alaska Airports

Chefornak Airport Embankment, Alaska
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NOTE: Two-dimensional profileis shown. Colors correspond to soil units as defined
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Figure D1: Thermal Model for Chefornak
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport, Alaska
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NOTE: Temperature is the average annual temperature as explained in text. Data
obtained from the Alaska Climate Center — University of Alaska Fairbanks, 2003.
The graph was used in al models.
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska

80
78
76

Model 1 - No insulation
Initial Condition - Fall 2004

74
72
70

68
66
64

62
60
58

56
54
52

50
48
46

Depth (ft)

44
42
40
38
36
34
32
30
28

26
24
22

20

-
o
.
N
i
kS
-
=Y
.
©
N
o
N
N
N}
i
N
o
N
©
w
o
w
N
w
&
[
=3
w
©
IS
o
IS
N
IS
IS
IS
=Y
IS
©
a
=}

NOTE: Two-dimensional temperature profile is shown for Mode #1. Contours are of
soil temperatures predicted by the model. Contour interval is0.5 °F. The 32
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defined below:
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I‘_mrn'T: HBLRG DILLEY & LIKNELL
giseering Consulianie



Engineering & Survey Services for Various Southwest Alaska Airports

Chefornak Airport Embankment, Alaska
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NOTE: Two-dimensional temperature profile is shown Model #1. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree isotherm
is show as a blue contour. Colors correspond to soil units as defined in Figure D3 (a).

Figure D3(b): Model 1 - Fall 2005
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska
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NOTE: Two-dimensional temperature profile is shown Model #1. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree isotherm
is show as a blue contour. Colors correspond to soil units as defined in Figure D3(a).

Figure D3(c): Model 1 - Fall 2006
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Engineering & Survey Services for Various Southwest Alaska Airports

Chefornak Airport Embankment, Alaska
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NOTE: Two-dimensional temperature profile is shown Model #1 . Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree isotherm
is show as a blue contour. Colors correspond to soil units as defined in Figure D3 (@).

Figure D3(d): Model 1 - Fall 2007
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska
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NOTE: Two-dimensional temperature profile is shown Model #1 . Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree isotherm
is show as a blue contour. Colors correspond to soil units as defined in Figure D3 (@).

Figure D3(e): Model 1 - Fall 2008
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska
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NOTE: Two-dimensional temperature profile is shown Model #1 . Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree isotherm
is show as a blue contour. Colors correspond to soil units as defined in Figure D3 (a).

Figure D3(f): Model 1 - Fall 2009
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska
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NOTE: Two-dimensional temperature profile is shown Model #1. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree isotherm
is show as a blue contour. Colors correspond to soil units as defined in Figure D3 (@).

Figure D3(g): Model 1 - Fall 2014
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska

80
Model 1 - No insulation

I Fifteen Years - Fall 2019 B-5

76 |-
74
72
70 |-
68 -
66 -
64 |-
62 |-

60 [—
58 —
56 [~
54 —

52 —

50 —
48 =

Depth (ft)

46 |-

44 [~

42 -
40 I~
38 [~
36 [~

34
32
30 [~
28 [~
26 [~
24 —
22—

20

NOTE: Two-dimensional temperature profile is shown Model #1. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree isotherm
is show as a blue contour. Colors correspond to soil units as defined in Figure D3 (@).

Figure D3(h): Model 1 - Fall 2019
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska
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NOTE: Two-dimensional temperature profile is shown Model #1 . Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree isotherm
is show as a blue contour. Colors correspond to soil units as defined in Figure D3 ().

Figure D3(i): Model 1- Fall 2024
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska
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NOTE: Two-dimensional temperature profile is shown Model #1 . Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree isotherm
is show as a blue contour. Colors correspond to soil units as defined in Figure D3 ().

Figure D3(j): Model 1- Fall 2034
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska

80 —
8 = Model 1 - No insulation B.5
Forty Years - Fall 2044
76 |— B-6
B-4/
74 =
B ) B3 /
72 B-1 B-2 g — B-10
g N
68 |— ————T s // .
| — »o /
S 325 —
——
62 [—
60 [—
58 —
56 [—
54 —
E 52 |-
= 50 |-
o
3 48
46 |—
44—
2 -
40 |~
38 —
36 —
34—
32 —
30 —
28 —
26 —
24 —
2
20 | | | | | | | | | | | | | | | | |
10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
Length (X1001)

NOTE: Two-dimensional temperature profile is shown Model #1 . Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree isotherm
is show as a blue contour. Colors correspond to soil units as defined in Figure D3 (8).

Figure D3(k): Model 1 - Fall 2044
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska

Model 2 - 6 inches of Insulation
Initial Conditions - Fall 2004
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NOTE: The temperature profile shown abowe isfor Model #2. In Model #2, 6-inches of
insulation (shown in pink) are placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is0.5 °F. The 32 degree
isotherm is show as a blue contour. Colors correspond to soil units as defined in
Figure D3(a).

Figure D4(a): Model 2, 6-inches of insulation - Fall 2004
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska

Model 2 - 6 inches of Insulation
One Year - Fall 2005
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NOTE: The temperature profile shown aboveis for Model #2. In Model #2, 6-inches of
insulation (shown in pink) are placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is0.5 °F. The 32 degree
isotherm is show as a blue contour. Colors correspond to soil units as defined in
Figure D3(a).

Figure D4(b): Model 2, 6-inches of insulation - Fall 2005
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska

Model 2 - 6 inches of Insulation
Two Years - Fall 2006
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NOTE: The temperature profile shown aboveis for Model #2. In Model #2, 6-inches of
insulation (shown in pink) are placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is0.5 °F. The 32 degree
isotherm is show as a blue contour. Colors correspond to soil units as defined in
Figure D3(a).

Figure D4(c): Model 2, 6-inches of insulation - Fall 2006
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska

Model 2 - 6 inches of Insulation
Three Years - Fall 2007
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NOTE: The temperature profile shown above is for Model #2. In Model #2, 6-inches of
insulation (shown in pink) are placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is0.5 °F. The 32 degree
isotherm is show as a blue contour. Colors correspond to soil units as defined in
Figure D3(a).

Figure D4(d): Model 2, 6-inches of insulation - Fall 2007
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska

80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46

Depth (ft)

44
42
40
38
36
34
32
30
28
26
24
22
20

Model 2 - 6 inches of Insulation

Four Years - Fall 2008

31 —

— B-5
- B-6
B-4 B-7
| B1 B-2 B-3 // \
- 315
_
B 315
— | 315 \\
- ) €@
- | &
| 315 — | —
— \

B-8
B-10

Lengh (<100f)

NOTE: The temperature profile shown aboveis for Model #2. In Model #2, 6-inches of
insulation (shown in pink) are placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is0.5 °F. The 32 degree
isotherm is show as a blue contour. Colors correspond to soil units as defined in

Figure D3(a).

Figure D4(e): Model 2, 6-inches of insulation - Fall 2008
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska
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NOTE: The temperature profile shown aboveis for Model #2. In Model #2, 6-inches of
insulation (shown in pink) are placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree
isotherm is show as a blue contour. Colors correspond to soil units as defined in

Figure D3(a).

Figure D4(f): Model 2, 6-inches of insulation - Fall 2009
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska

Model 2 - 6 inches of Insulation
Ten Years - Fall 2014
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NOTE: The temperature profile shown above isfor Model #2. In Modd #2, 6-inches of
insulation (shown in pink) are placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is0.5 °F. The 32 degree
isotherm is show as a blue contour. Colors correspond to soil units as defined in
Figure D3(a).

Figure D4(g): Model 2, 6-inches of insulation - Fall 2014
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska
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NOTE: The temperature profile shown aboveis for Model #2. In Model #2, 6-inches of
insulation (shown in pink) are placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is0.5 °F. The 32 degree
isotherm is show as a blue contour. Colors correspond to soil units as defined in
Figure D3(a).

Figure D4(h): Model 2, 6-inches of insulation - Fall 2024
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska
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NOTE: The temperature profile shown above is for Model #2. In Model #2, 6-inches of
insulation (shown in pink) are placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is0.5 °F. The 32 degree
isotherm is show as a blue contour. Colors correspond to soil units as defined in

Figure D3(a).

Figure D4(i): Model 2, 6-inches of insulation - Fall 2034
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska
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NOTE: The temperature profile shown above is for Model #2. In Model #2, 6-inches of

insulation (shown in pink) are placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree
isotherm is show as a blue contour. Colors correspond to soil units as defined in
Figure D3(a).

Figure D4(j): Model 2, 6-inches of insulation - Fall 2044
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska
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NOTE: The temperature profile shown above isfor Model #3. In Moddl #3, thereis 2
feet of insulation (shown in pink) placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree
isotherm is shown as a blue contour. Colors correspond to soil units as defined in
Figure D3(a).

Figure D5(a): Results of Model 3, 2 feet of insulation, Fall 2004
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska
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NOTE: The temperature profile shown above is for Model #3. In Model #3, thereis 2
feet of insulation (shown in pink) placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree
isotherm is shown as a blue contour. Colors correspond to soil units as defined in
Figure D3(a).

Figure D5(b): Results of Model 3, 2 feet of insulation, Fall 2005
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska
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NOTE: The temperature profile shown above isfor Model #3. In Moddl #3, thereis 2
feet of insulation (shown in pink) placed in the embankment. Cortours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree
isotherm is shown as a blue contour. Colors correspond to soil units as defined in
Figure D3(a).

Figure D5(c): Results of Model 3, 2 feet of insulation, Fall 2006
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska
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NOTE: The temperature profile shown above is for Model #3. In Model #3, thereis 2
feet of insulation (shown in pink) placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree
isotherm is shown as a blue contour. Colors correspond to soil units as defined in
Figure D3(a).

Figure D5(d): Results of Model 3, 2 feet of insulation, Fall 2007
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Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska
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NOTE: The temperature profile shown above isfor Model #3. In Model #3, thereis 2
feet of insulation (shown in pink) placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree
isotherm is shown as a blue contour. Colors correspond to soil units as defined in
Figure D3(a).

Figure D5(e): Results of Model 3, 2 feet of insulation, Fall 2008
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NOTE: The temperature profile shown above is for Model #3.
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Five Years - Fall 2009
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In Model #3, thereis 2

feet of insulation (shown in pink) placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree
isotherm is shown as a blue contour. Colors correspond to soil units as defined in

Figure D3(a).

Figure D5(f): Results of Model 3, 2 feet of insulation, Fall 2009

I‘_mrn'ﬂ HBLRG DILLEY & LIKNELL
=ngiseering Consulianis



Engineering & Survey Services for Various Southwest Alaska Airports
Chefornak Airport Embankment, Alaska

80 Model 3 - 2 feet of Insulation
s L Ten Years - Fall 2014 B-5
76 I~ B-6
74 - B7 ps
72 |- S B-10
70 [ \ -
68 [~ ~—
—d

66 |-
64

62 [—
60 [~

58 [~
56 [—

54 I~
52 =
50 [—

Depth (ft)

48 =
46 [~
44 -

42
40
38 [~
36 ™
34 I~
32

30 [~

28 -

26 |-

24 =

22 =

20 ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ]
10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50

Lengh (X1001)

NOTE: The temperature profile shown above isfor Model #3. In Moddl #3, thereis 2
feet of insulation (shown in pink) placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree
isotherm is shown as a blue contour. Colors correspond to soil units as defined in
Figure D3(a).

Figure D5(g): Results of Model 3, 2 feet of insulation, Fall 2014
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NOTE: The temperature profile shown above isfor Model #3. In Model #3, thereis 2
feet of insulation (shown in pink) placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree
isotherm is shown as a blue contour. Colors correspond to soil units as defined in
Figure D3(a).

Figure D5(h): Results of Model 3, 2 feet of insulation, Fall 2019
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Model 3 - 2 feet of Insulation
Twenty Years - Fall 2024
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NOTE: The temperature profile shown above is for Model #3. In Model #3, thereis 2
feet of insulation (shown in pink) placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree
isotherm is shown as a blue contour. Colors correspond to soil units as defined in

Figure D3(a).

Figure D5(i): Results of Model 3, 2 feet of insulation, Fall 2024
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NOTE: The temperature profile shown above isfor Model #3. In Moddl #3, thereis 2
feet of insulation (shown in pink) placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree
isotherm is shown as a blue contour. Colors correspond to soil units as defined in
Figure D3(a).

Figure D5(j): Results of Model 3, 2 feet of insulation, Fall 2034
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NOTE: The temperature profile shown above isfor Model #3. In Model #3, thereis 2
feet of insulation (shown in pink) placed in the embankment. Contours are of soil
temperatures predicted by the model. Contour interval is 0.5 °F. The 32 degree
isotherm is shown as a blue contour. Colors correspond to soil units as defined in

Figure D3(a).

Figure D5(k): Results of Model 3, 2 feet of insulation, Fall 2044
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