FINAL SUBMITTAL

MATERIAL SITE INVESTIGATION

AMBLER AIRPORT
REHABILITATION

AKSAS PROJECT NO. 61303

AMBLER, ALASKA

ALASKA DEPARTMENT OF TRANSPORTATION

& PUBLIC FACILITIES

Northern Region
2301 Peger Road
Fairbanks, Alaska 99709

MARCH 2005



FINAL SUBMITTAL
MATERIAL SITE INVESTIGATION

AMBLER AIRPORT REHABILITATION
AMBLER, ALASKA

March 2005

Prepared By:

R&M CONSULTANTS, INC.
9101 Vanguard Drive
Anchorage, Alaska 99507

PRINCIPAL INVESTIGATORS:
PETER K. HARDCASTLE SSOF AN
Senior Engineering Geologist ’\?’--"'"n{ ode \‘
/Co X -.+
* 3 0
/ ,0‘:0' gﬁ"'..‘.. ’
6 L b 0" '.: Robett.!_ S;;;r"“:' & ’
6} * 5 o
ROBERT L. SCHER, PE. .‘& q%ﬁ ”ﬁ‘*&?
Senior Geotechnical Engineer \\ rsessesettl
ROFESS\G“‘ =
\\\“-

REVIEWED BY:

HL A

CHARLES H. RIDDLE, C.P.C.
Vice President

RM #041030



MATERIAL SITE REPORT
AMBLER AIRPORT REHABILITATION
AMBLER, ALASKA

EXECUTIVE SUMMARY

The Alaska Department of Transportation and Public Facilities (DOT&PF) is planning several
projects at Ambler, Alaska to improve the airport and access road. The DOT&PF has determined
the existing borrow source, located at the airport, is no longer acceptable due to naturally
occurring asbestos and limited remaining materials. Accordingly, the DOT&PF contracted R&M
Consultants, Inc. to locate and explore a new source that contained at least 500,000 cubic yards
of material suitable for constructing airport and road embankments, and with levels of asbestos
deemed to be acceptable.

Using existing information, eight candidate material source areas were selected for
reconnaissance; which then consisted of drilling 27 test holes, and testing soil samples collected
from each site for asbestos. The results of the reconnaissance were then used to rank each
candidate area, considering a number of criteria including cultural resources, wetlands, asbestos
content, overburden, permafrost, borrow classification, gravel content, and site access. Based on
this ranking, candidate Area “B”, situated along the Ambler River about two miles northeast of
the airport, scored the highest. Subsequently, design explorations were conducted at Area “B”,
which included drilling 24 test borings, as well as additional laboratory soil and asbestos testing.

Briefly, material source Area “B” is undisturbed, generally flat, and covered by a variable white
spruce forest with a thick willow understory. The shallow soil column consisted of three general
units, including overburden, alluvial sands and fine gravels, and glacial silt; the thickness of each
unit varied widely across the site. The alluvial sand and gravel deposit appeared to be suitable for
constructing the airport and access road embankments. Further, the gravel particles appeared
suitable for producing aggregate surface and base course; although, the material was generally
gap-graded, predominately comprised of fine sand and small gravel. Groundwater was observed
in all test borings drilled at the site, and local reports indicate that the area is subject to flooding.
Permafrost was not encountered in any test holes.

Asbestos was identified in some of the soil samples tested from each of the candidate material
source areas; including area “B” where trace amounts of less than one percent were measured.
While asbestos is regulated by at least five Federal and Alaska State agencies, we are not aware
of any that administer specific regulations pertaining to asbestos occurring naturally in
undisturbed soil or rock. R&M’s scope did not include defining what level of asbestos would be
acceptable in the undisturbed soil. However, the EPA uses a level of one percent to define an
“asbestos containing material”, while most regulated safety standards define human exposure
levels based the airborne concentration.

In conclusion, Area “B” appeared to contain sufficient quantity and quality of materials to
support the DOT&PF’s planned improvements at the Amber airport. Further, it appeared that a
road could ultimately be built to the site for year-round access.
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MATERIAL SITE REPORT
AMBLER AIRPORT REHABILITATION
AMBLER, ALASKA

PART 1: INTRODUCTION

The Alaska Department of Transportation and Public Facilities (DOT&PF) is planning several
projects at Ambler, Alaska (Figure 1; Drawing A-01) to improve the existing airport and access
road. It is understood that the DOT&PF had determined the existing borrow source, located at
the airport, was no longer acceptable, in part due to naturally occurring asbestos® and limited
remaining materials. Accordingly, the DOT&PF contracted R&M Consultants, Inc. (R&M),
under Professional Services Agreement (hereafter the PSA) No. 368-4-1-016 (dated 7 April
2004), to locate and explore a new borrow site that contained at least 500,000 cubic yards of
material i) suitable for constructing airport and road embankments, and ii) with levels of asbestos
deemed to be acceptable. R&M has completed this material site investigation, as reported herein.

o WI®
"o

iwwe  PROJECT b/
““ LOCATION

FIGURE 1: AMBLER LOCATION MAP

! Asbestos, as used in this report, refers to naturally occurring fibrous minerals (e.g. amosite, chrysotile, tremolite,
actinolite, anthophyllite, crocidolite, and most commonly chrysotile) found in ultramafic and serpentine rocks.
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The scope of R&M’s services pertaining to the subject material site investigation, authorized
under Notice-To-Proceed (NTP) No. 2 and Amendment No. 1 (both dated 15 September 2004),
were divided into three general tasks:

e Material Source Study - Identify candidate material site areas in the vicinity of Ambler
based on a review of existing geologic land status, cultural and habitat information, and
aerial photography; and prepare a plan for geotechnical “reconnaissance” explorations.

e Material Source Reconnaissance - Conduct field explorations (i.e. test holes) to qualify
the general shallow soil, groundwater and permafrost conditions at each of the candidate
material site areas; test soil samples collected from each candidate material site area for
asbestos; and select the preferred material site area, also considering the cultural and
habitat information from above, for geotechnical “design” explorations.

e Material Source Investigation — Conduct design level field explorations (i.e. test holes)
to better delineate the subsurface conditions and materials within the preferred material
site area; test select soil samples to measure the range of gradation and asbestos content
in materials at the preferred material site area; perform field inspections to survey and
map cultural resources and wetlands {reported separately}; identify and qualify potential
access routes to the selected material site area; and reporting.

Note that R&M’s scope did not include any exploration or testing of materials from the existing
airport borrow pit, or existing airport® runway and access road embankments. Further, our scope
did not include defining what levels of asbestos would be acceptable in undisturbed soil (see Part
5.2).

The following presents the results of R&M’s material site investigation. Part 2 provides general
background information on the local setting, regional geology and existing material sources at
Ambler. Part 3 summarizes the methods of investigation (e.g. to identify, rank and explore each
area; soils testing, and environmental studies). Part 4 presents our interpretations of the surface
and subsurface conditions at the preferred material site area (“B”). And Part 5 presents general
mining guidelines and considerations for developing Material Site Area “B”. All measurements
and weights are reported in U.S. Customary Units; with the exception of the borehole
coordinates (see Part 3.5).

2 However, NTP No. 2 did authorized R&M to drill and sample a total of four geotechnical test holes at the Ambler
airport, located beyond the runway safety areas, in two areas that may be cut for compliance with FAA air space
requirements. The results of that task, previously submitted separately, are provided in Appendix G.
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PART 2: BACKGROUND
2.1 Local Setting

Ambler is a Second-Class City located in northwest Alaska (Figure 1, Drawing A-01), about 40
miles north of the Arctic Circle, 130 miles east of Kotzebue, and 320 miles northwest of
Fairbanks. The village is situated on the north bank of the Kobuk River, about one mile
downriver of its confluence with the Ambler River, and about 30 miles downriver of Shugnak,
the next closest community. The current residential population of Ambler (2003 demographics)
is about 291.

Transportation to Ambler is by plane, barge, small boat and snowmachine; there are no roads
linking the community with other parts of the State. The existing airport has two runways, one
3,000-foot long by 60-foot wide and the other (crosswind) 2,400-foot long by 60-foot wide.
There is local airplane passenger service to Kotzebue and Fairbanks. However, we understand
that the existing runway surface becomes “soft” through spring breakup and after periods of
heavy rain, during which times air service may be intermittent until the surface dries. Small
boats, ATVs and snowmachines are used for inter-village travel. The Kobuk River is generally
navigable from early July to mid-October, depending on water levels. The Ambler River has
numerous shoals and large rocks in its channel and is generally navigable only by small boats.

Ambler lies within the continental climate zone (Hartman & Johnson, 1984); characterized by
great diurnal and annual temperature variations, low precipitation, low cloudiness, low humidity,
and generally light surface winds. However, Ambler lies close enough to the maritime zone that
it can also be directly impacted by large storms along the west coast of Alaska, during which
extended periods of warm winter weather with rain and/or heavy snows and high winds may
occur. Winds reportedly create large snow drifts 10 to 15 feet in height. Selected climatic data
for the area is summarized in Table 1.

2.2  Regional Geology

Ambler lies within the Ambler-Chandalar Ridge and Lowland physiographic province
(Wahrhaftig, 1965). This region consists of east-west trending lines of lowlands and low passes,
bordered on the north by the abrupt front of the Brooks Range. This portion of Alaska was
covered with glacial ice in the early to middle Pleistocene age (Coulter, et al, 1965), and has
been mapped as being underlain by discontinuous permafrost (Ferrains, Jr., 1965).

Ambler is situated between the Jade Mountains and the Cosmos Hills; small ranges of mountains
paralleling the southern slopes of the Brooks Range (See Drawing A-01). The rocks in these
mountains are mineral-rich and contain large ore deposits. Bornite, reportedly one of the world
richest copper deposits, lies on the north side of the Cosmos Hills. Major jade deposits are found
in the Jade Mountains. Serpentine rocks, commonly containing asbestos, have been mapped in
both these ranges (Patton, Jr. et al, 1968, and Hamilton, 1984). An asbestos mine was
temporarily operated at Asbestos Mountain in the Cosmos Hills near Kobuk. The asbestos has
apparently been eroded from these rocks and transported throughout the area by glaciers, water
and wind. Sedimentary deposits have been found with varying concentrations of asbestos
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throughout the area. Metasedimentary rocks, consisting primarily of phyllite and quartz-mica
schist underlie the drainage basin of the Ambler River in the Schwatka Mountains (Patton, Jr., et
al, 1968). Much of the fine gravel in the Ambler River appeared to be quartz-mica schist.

The surficial geology at Ambler is complex, and reflects multiple glacial advances, with
formation of glacial lakes and extensive eolian (wind-blown) dunes (Hamilton, 1984). Glacial
tills, glaciolacustrine (lake) silt deposits, eolian silt and sand deposits, and fluvial sand and gravel
deposits are found in the vicinity of Ambler. The glacial tills contain large erratics (boulders).

The fluvial deposits found along the Kobuk River near Ambler consist almost entirely of sand
with only minor amounts of fine gravel. Fluvial deposits along the lower Ambler River also
consist primarily of sand with fine gravel. Note that only limited amounts of coarse gravel were
observed along the lower reaches of the Ambler River during our field program, primarily in thin
veneers (armor layers) on the surface of exposed bars. This condition extended up the Ambler
River to Area “D”, approximately five miles from the airport. Significant amounts of coarse
gravel were not observed, until the confluence with the Redstone was reached, about eight miles
from the airport. A local resident indicated that gravel bars are not observed along the Kobuk
River until reaching the Shungnak River, approximately 20 to 25 miles upriver from Ambler.
Fernald (1964) reported that significant gravel deposits occurred on the Kobuk River upstream of
the Kollioksok River.

Many of the creeks near Ambler appear to flow year-round due to groundwater in-flow and small
springs. Ice conditions on lakes and rivers can be influenced by this warmer flow throughout the
winter.

2.3  Existing Material Sites

Presently, we are aware of only one active borrow source at Ambler, located just east of the
airport (Drawings A-02 and A-03). The DOT&PF has performed several investigations at this
source, as well as at a small gravel bar near the village (DOT&PF, 1973 and 1986); although this
latter area apparently has never been mined. The existing airport borrow pit lies in the uplands
and is interpreted to be an alluvial-terrace deposit consisting of materials that possibly washed
downslope from the Jade Mountains or Cosmos Hills (Hamilton, 1984).

We understand that the DOT&PF recently determined the existing borrow site at the airport is no
longer acceptable, in part due to naturally occurring asbestos (which likely originated from the
nearby Jade Mountains and Cosmos Hills); where levels of asbestos ranging from about two to
10 percent were measured in the undisturbed soils (DOT&PF, 10 September 2003 and 10
October 2003). Further, the DOT&PF determined the existing pit had limited amounts of alluvial
gravel remaining (approximately 35,000 cubic yards) (DOT&PF, 10 September 2003).
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PART 3: METHODS OF INVESTIGATION
3.1 Candidate Material Source Areas

Using existing geological data, aerial photos of the area, and land status maps, eight candidate
material source areas (designated “A” thru “H”) were selected based on their likelihood for
containing suitable material with minimal levels of asbestos. Areas containing native allotments
were excluded from the program. The location of these eight candidate areas are illustrated in
Drawing D-01.

The upland areas around Ambler lie on the slopes of the Jade Mountains, and while local
geologic mapping suggests this terrain may contain deposits of sand and gravel, we considered it
likely that unacceptable levels of asbestos would be encountered, possibly similar to the existing
pit. Therefore, we restricted the reconnaissance areas to the floodplains along the Ambler and
Kobuk Rivers; based on an assumption that the levels of asbestos would be lower as a result of
mixing with fluvial deposits originating upstream from non-asbestos bearing rock. Figure 2
contains photographs illustrating the general surface conditions encountered at the candidate
material source areas.

3.2  Reconnaissance Explorations

The reconnaissance explorations were completed between 9 and 16 June 2004, during which
time 27 test probes (designated “P-Area Letter and hole number”; e.g. RM-P-A2; see Table 2)
were drilled within seven of the candidate areas (“A” thru “G”); Area “H” was deleted by
inspection due to the lack of sand and gravel exposed on the river bar, and the greater distance
from the airport. The test probes ranged from 9.1 to 12.1 feet in depth, with a total of about 307
lineal feet drilled. The reconnaissance test probe locations (see also Part 3.5) and logs (see also
Part 3.6) are presented in Appendix D.

The reconnaissance explorations were supervised by Peter Hardcastle, Senior Engineering
Geologist, of R&M Consultants. The test probes were drilled using a small Acker Soil
Mechanics drill equipped with three-inch O.D. continuous-flight solid auger. The drill was
transported from area to area by boat, and moved between probe locations with an all-terrain
vehicle (4-wheeler). Aaron Banks, an R&M Field Geologist served as the driller. John Kelly of
Ambler provided the boat and 4-wheeler. Mr. Kelly and Tuluk Hanks of Ambler cleared the
trails and assisted with the drilling.

Disturbed soil samples were collected at roughly three-foot intervals, using a 1.4-inch (1.D.)
split-spoon sampler advanced by a non-standard 140-pound hammer with approximately an 8-
inch free-fall. Drive samples were obtained until the holes began to cave in. Grab samples were
also collected from the auger cuttings. All recovered soil samples were visually described and
logged in the field. Selected soil samples were then shipped, for testing, to R&M (see Part 3.7)
and Analytica Solutions in Thornton, Colorado (see Part 3.8).
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FIGURE 2

GENERAL SURFACE CONDITIONS AT THE CANDIDATE MATERIAL SOURCE AREAS
(Photographs from the Reconnaissance Explorations)

Area “A” (near RM-P-A4) Area “C”
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FIGURE 2 (Continued)

.

A

1

Typical gravel bar on Ambler River (Area “D”) Area “G”
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3.3 Site Selection Process

Subsequent to the reconnaissance explorations, each of the candidate sites was ranked
considering a number of criteria, divided under four general headings including land issues,
asbestos, mining and access, as described below. Each criterion was assigned a “weight factor”
(WF) ranging from 1 to 5; 5 being considered of most significant importance. The candidate
areas were then graded, for each criterion, on a scale from 0 to 5; 5 being considered most
favorable for site development. A total score was then determined for each candidate area by
summing the products of the criterion WF and grade (Table 3). Based on this subjective process,
candidate Area “B” (Drawings A-02 and A-03) had the highest score and was selected for further
investigation.

Land Issues

The potential for archeological sites and “high value” wetlands were considered very important
criteria, and given a WF of 5 and 4, respectively. Northern Land Use Research, of Fairbanks,
performed a preliminary study, using existing information, to identify the known or suspected
cultural resources in the Ambler region. Based on that review, NLUR characterized the potential
for cultural resources within each of the candidate material source areas (NLUR, 15 April 2004).
Additionally, ABR, Inc., of Fairbanks, performed a similar preliminary study using aerial
photography to characterize the potential for high value wetlands within each of the candidate
areas (ABR, 20 April 2004). A grade of five was considered for areas with a low potential for
archeological sites, or no high value wetlands; a grade of one was given when there was
considered to be a high potential for an archeological site, or high value wetlands across at least
20 to 25 percent of the area.

Asbestos

Each area was ranked considering asbestos in the overburden and suitable soil separately. We
used a WF of 2 for asbestos in the overburden; assuming the overburden would likely be
disposed on site, quickly re-vegetated and kept wet or encapsulated, thereby minimizing the
potential release of asbestos into the air. However, we used a WF of 5 for asbestos in the suitable
borrow assuming there would be a much greater potential for generating airborne asbestos while
the borrow is handled, screened, crushed, transported and placed; and assuming that the borrow
may also be placed in areas where more potential human exposure would occur if the material
was disturbed (e.g. road and airport embankments). The grade for asbestos was determined based
on the laboratory test results; 5 was given when no asbestos was detected, and 0 was given when
the asbestos content was greater than about 10 percent (arbitrary level selected based on the
DOT&PF decision not to use the existing airport borrow source).

Mining

The mining criteria included overburden thickness, presence of permafrost, type of borrow
material available, and volume of gravel-sized particles. The type of borrow was given a WF of
4, while a lower WF of 2 was given to the overburden and permafrost criterion since these were
considered to be more manageable factors. Note that since none of our reconnaissance test
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probes encountered permafrost, its potential was determined using aerial photos. A WF of 2 was
also given to the potential volume of gravel-sized particles (to produce aggregate surface or base
course materials); although a higher WF (e.g. 3) would not have changed the overall ranking of
the candidate sites. A grade of 5 was given when the borrow was classified as “gravel”
(following the Unified Soil Classification System); the average overburden was less than about
two feet; there was little chance of permafrost within about 25 to 30 feet of the surface; or when
there appeared to be a significant volume of gravel-sized particles. A grade of 0 was given when
the borrow was not classified as either a “gravel” or “sand” (i.e. greater than 50 percent of the
particles, by weight, would pass the No. 200 U.S. sieve, or the soil contained organic matter); or
the average overburden was greater than about 10 feet thick. And a grade of 1 was given when
permafrost was expected within several feet of the surface; or when there appeared to be very
little gravel-sized particles.

AcCCcess

Access to the candidate sites via a potential all-season (i.e. earthen road) and winter (i.e. snow or
ice road) route where considered separately. An all-season access was considered the most
important (WF=4); while access only via winter snow roads was considered to be less desirable
(WF=3) due to the unpredictability of ice thickness, which may preclude access during some
winters. Barge access was not considered as it was assumed not to be cost effective. The grade
values were based on approximate distance between the site and the airport; ranging from 5
when the distance was less than one mile, to 2 for distances greater than five miles. A grade of 0
applied when the criterion did not apply (e.g. no possibility of an all-season route).

3.4 Design Field Explorations, Area “B”

The design geotechnical explorations were completed between 4 October and 6 November 2004,
during which time 24 test borings (designated RM-01 thru RM-24) were drilled at the proposed
material site (Table 4). The test borings ranged from 22 to 27 feet in depth for a total of about
630 lineal feet drilled. The locations (see Part 3.5) of the test borings at Area “B” are illustrated
on Drawing A-04. Logs of each test boring (see Part 3.6) are provided in Appendix B.

The field explorations were supervised by Peter Hardcastle. Discovery Drilling, Inc. of
Anchorage was subcontracted to drill the borings. Alex Cardenas and Darrin Van Dehey were
the driller and drill helper, respectively. The test borings were drilled using a skid-mounted
CME-45 drill rig equipped with eight-inch O.D. continuous-flight hollow-stem auger. The drill
was towed with a Caterpillar D-4C dozer provided by the Alaska Native Tribal Health
Consortium.

Disturbed soil samples were collected at roughly five-foot intervals, using a 2.5-inch (1.D.) split-
spoon sampler advanced by a 340-pound hammer with a 30-inch free-fall. Grab samples were
also collected from the auger cuttings. The actual sampler penetration resistance and percent
recovery are recorded on the logs in Appendix B. All recovered soil samples were visually
described and logged in the field. All soil samples were then returned to R&M’s laboratory in
Anchorage for further evaluation and testing.
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3.5 Field Positioning and Mapping

The scope of this project did not include any instrumented surveying. The R&M geologist
measured the location of all reconnaissance test probes and design test borings in the field using
Garmin Etrex Summit and Vista, hand-held Global Positioning System (GPS) units. These units
have a manufacturer reported accuracy of about 15 meters (49 feet) “RMS”, subject to accuracy
degradation to 100 meters “2DRMS” under the United States Department of Defense-imposed
Selective Availability Program. All coordinates listed in this report are in “UTM UPS Zone 4W”
(metric), “WGS84” map datum. In order to expedite the direct use of test hole coordinates in
hand-held GPS units, all UTM coordinates are given in meters. Thus the coordinates given can
be directly input into hand-held GPS units without conversion.

The schematic mapping we prepared for this project (provided in Appendices A and D) was also
based on field (UTM) coordinates measured for natural features, evident on aerial photographs,
using the above hand-held GPS units. Based on these field measurements, the existing aerial
photographs were then scaled, registered and combined to produce the photo-mosaic maps
presented herein. R&M used these photo-mosaics to layout the borehole program at the proposed
sites, and to provide GPS coordinates for staking borings in the field and direction for the NLUR
and ABR crews. However, it is important to note that distortion, inherent to the aerial
photographic process, was neither quantified nor removed from these photo-mosaics. Therefore,
all of the photo-mosaic mapping included in this report should be considered approximate.

3.6  Test Hole Logs

While drilling, the field geologist maintained a log for each test boring that contained
information concerning the boring method, samples attempted and recovered, and descriptions of
the various soil conditions encountered. This field log also contained the field geologist’s
interpretation of the conditions in intervals between recovered samples. Therefore, the field logs
contained both factual and interpretive information.

The final logs, provided in Appendices B and D of this report, contain additional interpretation
of the field logs, based on further visual inspection of the samples, combined with the results of
our laboratory testing. Further, the final logs included herein serve two primary functions: first as
a format to present some of the significant raw field and laboratory data; and second to illustrate
our interpretation of this data in terms of delineating the different soil strata, groundwater, and
thermal conditions encountered during our subsurface explorations. Note that this latter function
required a good understanding of soil mechanics, field soil sampling techniques and geomorphic
processes, especially those of the northern environment.

3.7 Laboratory Soils Testing
Select soil samples were tested to measure index properties and aggregate quality, following the

procedures listed below. The test results are provided in Appendix C. The index test results are
also provided on the individual boring logs in Appendix B.
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SOIL INDEX AND QUALITY TESTS

ASTM (2004)
TEST DESIGNATION

Moisture Content ASTM D-2216
Particle Size Distribution ASTM D-422
Moisture-Density Relationship (Modified Proctor) ASTM D-1557
Specific Gravity ASTM D-854
Classification of Soils ASTM D-2487
Degradation of Aggregate ATM 313
Sodium Sulfate Loss ASTM D-5240
LA Abrasion ASTM C-131

3.8  Asbestos Testing

Soil samples collected from each of the candidate material source areas, during the
reconnaissance and design explorations, were tested for asbestos by Analytica Solutions, Inc., in
Thornton, Colorado. These samples were collected from both drive samplers and auger cuttings.
All total, 40 soil samples were tested from Area “B”, and six samples were tested from each of
the other five candidate areas probed during the reconnaissance explorations. Each test consisted
of measuring, by visual estimation, the percent of area comprised content of asbestos fibers,
following EPA Test Method 600/R-93/116, “Method for the Determination of Asbestos in Bulk
Building Materials” (also referred to as Polarized Light Microscopy). The results of all these
asbestos tests, are summarized in Table 5 (Area “B”) and Table 6 (all of the other candidate
material source areas), and are also included on the individual boring logs in Appendices B and
D. A description of the test method as well as the actual laboratory reports are provided in
Appendix E.

3.9 Environmental Studies

ABR, Inc. surveyed the habitats within Area “B” during August 2004. The results of ABR’s
survey, and wetland mapping were provided to the DOT&PF under separate cover (ABR,
October 2004). Note ABR also mapped the wetlands along Alternate Access Route 3.

Northern Land Use Research performed a field survey of Area “B” to search for evidence of
cultural resources. The results of that work were provided to the DOT&PF under separate cover
(NLUR, July 2004). There were no significant cultural resources identified within Area “B”.
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PART 4: SITE CONDITIONS, AREA “B”

Our field explorations revealed variable conditions at the proposed material site (Area “B”). The
following present our interpretations of the geotechnical conditions we considered relevant to
developing the Area “B” as a borrow source.

NOTE: The R&M test borings drilled across Area “B” were generally spaced
from roughly 300 to 450 feet apart; wider than the +200-foot spacing DOT&PF
(1993) considered appropriate for a material site investigation. Therefore, a
greater variation in conditions (e.g. overburden thickness; and presence and depth
to permafrost and groundwater) and material properties (e.g. moisture content and
gradation) should be expected within this, relative to the ranges and magnitudes
described below.

4.1 General Surface Conditions

At the time of our explorations, Area “B” was primarily covered by a lowland, needleleaf forest
(ABR, October 2004), comprised of white spruce to about 25 feet high and a thick willow
understory and discontinuous mossy ground cover (similar to that in the photograph of Area “C”
in Figure 2). Two abandoned high-water channels were covered with thick willow scrub to about
four feet high. There was an area covered with birch-willow scrub between borings RM-13 and
RM-20.

The topography across the area was generally flat, with evidence of relict river channels and
natural levees. While no topographic surveying was performed, surface elevations across the area
appeared to vary on the order of about ten feet. What was interpreted to be naturally formed
levees, up to eight feet high, were also observed between the proposed site and the Ambler
River, adjacent to borings RM-14, RM-16 and RM-21 and along the northwest side of the site.

Surface water on the site appeared to drain to the west and southwest along abandoned river
channels. Ambler residents also reported that this area is subject to flooding; particularly due to
ice jams in the spring and heavy rains during the summer and fall. The levee heights indicate
water levels up to 10 feet or more above existing ground should be anticipated in this area.

4.2 General Soil Column

The soil column consisted of three general units, including overburden, alluvial and glacial
deposits; although the thickness and particle grading within each unit varied across the site. The
overburden was composed of alluvial silt, layered fluvial fine sandy silts and silty sands, and
organic matter. The thickness of overburden varied widely, ranging from about three to 12.5
feet, with an apparent average of about seven feet in the test holes drilled within the site limits.
The glacial deposits are interpreted to underlie the entire site; although they were only
encountered (between depths of 17.5 and 22.5 feet) in seven of the 24 borings in this area.

Generally, the alluvial deposits were composed of poorly graded sand with gravel, sand with silt
and gravel, and some layers of silty sand. The ranges of the grain-sizes measured in the alluvial
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deposits are tabulated below. Note that much of the material tested from this general unit was
gap-graded, with the “bench” in the gradation falling in the medium sand-size range (i.e. there
was excessive fine sand). Additionally, there was a notable increase in the percent fine sand
(particles passing the No. 40 U.S. sieve; P40) and silt measured in samples collected from below
a depth of about 20 feet. Moisture contents in the alluvial deposits varied from about 2.5 to 12
percent above the water table, and from 9.2 to 24 percent below the water table. There appeared
to be a minor, direct relationship between the moisture content and P40 contents measured in
samples taken below the water table. Two moisture-density (Modified Proctor) tests, on samples
of material combined from several of the test borings, had optimum moistures of approximately
six percent. As such, much of the material, even above the groundwater table, apparently has
moisture contents above optimum, and may require draining and/or drying prior to use.

SUMMARY OF BORROW MATERIAL GRAIN-SIZE TESTING®

GRADATION RESULTS FOR TESTED SAMPLES
OF ALLUVIAL MATERIAL (% Passing, by Weight)

U.S. Sieve 1" | 34" | 12 | 3/8" | #4 | #10 | #20 | #40 | #60 | #100 | #200
Count 24 31 31 32 32 | 32 32 32 32 32 35

Average® 100 | 98 93 88 74 60 50 40 26 15 8

Minimum 96 92 85 76 55 | 35 77 14 8 6 4

Maximum 100 100 100 100 99 97 95 91 78 55 16

Stand. Dev® 1 2 4 7 12 16 17 16 14 9 3

(1) The cut-off used for this table was set to include the most generally desirable materials
for construction. Samples containing in excessive of 16% passing the No. 200 U.S. sieve
were excluded.

(2) Results were rounded to the nearest one percent.

The fraction of gravel-sized particles (retained on the No. 4 U.S. sieve), measured by weight in
samples of the alluvial deposits ranged from one to 45 percent. These gravel particles were
generally rounded to subangular, and less than three-quarters inch in diameter; although several
samples contained material up to 1.5 inches in diameter, and material in auger cuttings was noted
up to about two inches in diameter. Much of the gravel appeared to be quartz-mica schist. Based
on three tests each, the Degradation values measured on samples of gravel ranged from 44 to 62
(average of 49); and the Los Angeles Abrasion ranged from 33 to 69 percent (average of 45
percent). The Sodium sulfate soundness loss measured on two samples of gravel was 1.4 and 3.8
percent. The apparent specific gravity was approximately 2.67, with absorption in the coarse
material ranging from 0.9 to 1.3 percent. (See test reports in Appendix C).

4.3 Groundwater

Groundwater was observed in all 24 test holes drilled during the design explorations at this site;
at depths (measured while drilling) typically ranging from approximately 7.5 to 14.1 feet. After
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drilling, borings RM-04, RM-12 and RM-18 were completed with slotted PVC pipe for the
purpose of observing groundwater levels, as illustrated in Figure 3. All of our groundwater
measurements are summarized in Table 4. Note that the site lies in the floodplain of the Ambler
River, and the depth to groundwater is expected to fluctuate with the water level in the river.
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TYPICAL GROUNDWATER OBSERVATION WELL

4.4 Frozen Ground

Permafrost was not encountered in any of the total 51 test holes drilled during our
reconnaissance and design explorations. However, all of the candidate material source areas,
including the proposed site, Area “B”, lie within a region of known discontinuous permafrost, so
areas of perennially frozen ground may still be expected. Seasonal frost was encountered within
six of the reconnaissance borings located within proposed material source areas “A” and “B”.
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PART 5: GENERAL MINING GUIDELINES AND CONSIDERATIONS

Plans to develop a material site in Area “B” should be prepared in compliance with the following
general guidelines and considerations. As a minimum, these plans should address overburden
and borrow mining procedures; handling, treatment, and disposal of any water encountered
during excavation, as well as water used to process and produce the desired products; and
closeout and rehabilitation. Further, it is presumed that this potential material site would be used
by multiple users over an extended period of time. Therefore, particular attention should be taken
to prevent the operations of early users from hindering those by others in the future.

5.1 Land Status

We understand that the proposed borrow site lies entirely within property owned or controlled by
NANA Regional Corporation.

5.2 Asbestos

Naturally occurring asbestos was measured in samples of the general overburden and alluvial
soil units collected from Area “B” (see Table 5, the boring logs in Appendix B, and the
laboratory test reports in Appendix E).

Asbestos is a known human carcinogen, with inhalation of airborne fibers as the primary route of
human exposure. To our knowledge, naturally occurring asbestos in undisturbed soil or rock is
not specifically regulated by any Federal agency; although some states, but not Alaska,
apparently have adopted regulations and policies governing earthwork using materials otherwise
naturally containing asbestos. However, we understand that asbestos-bearing products are
regulated by no less than five government agencies: the U.S. Environmental Protection Agency
(EPA); Alaska Department of Environmental Conservation (ADEC); both State and Federal
Occupational Safety and Health Agencies (OSHA); and the Mine Safety and Health Agency
(MSHA), as summarized in Appendix F. Briefly, asbestos is generally regulated based on its
concentration in friable material and in air. The EPA defines any material with over one percent
asbestos as an “asbestos containing material” (ACM). Classification of ACM is further separated
into friable and non-friable material (materials from which asbestos can and cannot likely be
released into the air, respectively). Alternatively, most Federal health and safety standards for
asbestos are based on its concentration in air (e.g. EPA, OSHA, and MSHA depending on whom,
when and where the exposure might potentially occur).

Handling and transporting of asbestos containing material may cause the asbestos to become
airborne. Crushing and screening the material for aggregate production may present the highest
potential risk. However, we are not aware of any methods available to predict air concentrations
of asbestos based on the background level in a soil or rock (e.g. State of Alaska, 24 November
2003); a prediction that would certainly also depend on the construction equipment and operating
procedures, as well as season and weather. As such, it is presently not known if the level of
asbestos naturally occurring at this site, in the overburden and borrow materials, would produce
airborne concentrations of asbestos during mining and construction that exceed regulatory
limitations. Therefore, all contractors planning to obtain materials from Area “B” should first
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perform a risk analysis to evaluate the health hazard, and determine if special safety procedures
are required, prior to commencing any mining operations.

5.3  Clearing and Stripping

Vegetative cover must be cleared from the site prior to mining operations. Firewood is an
important source of fuel in Ambler and it may be desirable to allow firewood cutters to remove
as much wood as possible prior to clearing the site.

5.4 Overburden

Overburden covering Area “B” will include vegetative mat (roots and topsoil), alluvial silt,
layered fluvial fine sandy silts and silty sands, and organic matter. Based on the R&M borings,
the thickness of overburden varied widely across this area, ranging from about three to plus 12
feet (see Table 4), with an apparent average on the order of seven feet.

Initially, the overburden can be stockpiled around the edge of the existing pit. After all of the
recoverable material has been mined from an area, the overburden can be backfilled into the
excavation. However, given the range in soil types lumped within this general soil unit, the
organic soil, silt and silty sand materials, as well as waste generated while producing specific
product items (see below) should be stockpiled separately. These stockpiles should also be
protected from surface runoff.

55 Borrow Materials

The quantity of borrow material that can be produced from Area “B” will depended on a number
of factors, all unknown at this time, particularly the ultimate disposition, intended use and project
specifications for a specific product item; the season during which the material is mined; and the
capacity of the mining equipment. Therefore, the contractor should verify that sufficient suitable
materials are available in the area to be developed, prior to commencing mining operations.

The R&M borings in Area “B” were spread across an area of at least 50 acres. Within this area,
the R&M borings delineated at least 1,000,000 cubic yards (including a volumetric safety factor
of 1.5) of soil comprised predominately of coarse-grained particles; typically ranging in
classification (Drawing C-01) from “Poorly-graded Sand” (group symbol SP), to “Poorly-graded
Sand with Gravel and/or nonplastic Silt (SP-SM, SM). Based on present DOT&PF highway and
airport standard specifications, these soils appeared to be suitable as classified fill for
constructing road and airfield embankments. For planning quantities, assume on the order of 10
percent shrinkage between bank and compacted volume, when these materials are used to
construct embankments.

Some of the gravel-sized particles also appeared to be suitable, in terms of durability, for use in
aggregate surface, base and subbase course. However, the portions of the general alluvial soil
unit that contained more substantial concentrations of gravel-sized particles (albeit still of limited
volume) typically appeared to be gap-graded, and predominately comprised of fine sand and
small gravel particles. Therefore, it should be anticipated that screening, washing, crushing
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and/or blending would be required to produce these items in conformance with present DOT&PF
highway and airport specifications.

Material stockpiles must be protected from surface water, as well as contamination with other
overburden and wastes.

5.6 Excavations

Depths of excavation will be limited by shallow groundwater and the underlying glacial silt. The
depth of overburden, depth to silt, percent gravel in the material and maximum size of gravel
present are expected to vary significantly over the site. The R&M test borings encountered sand
and gravel to depths ranging from 17.5 to more than 27 feet.

Excavation above the groundwater table may be possible using conventional methods.
Dewatering may also be used to extend the depth of excavation by these conventional methods,
subject to the capacity of the pumps and the size of the work area. Excavations below the
groundwater level may require bailing operations, using equipment such as excavators or
draglines. Heated or specially lined truck beds may also be needed for winter operations to
reduce the potential of the borrow freezing to the transport equipment.

Cut slopes in the materials near or below the groundwater, or otherwise exposed to surface
drainage, will likely tend to slough to a grade on the order of 3:1 to 4:1 (horizontal to vertical).
The borrow excavation cut slopes and waste areas should be groomed and dressed at the
completion of mining as directed by the project engineer. Finished side slopes should be shaped
at grades no steeper than 4:1.

Boulders, up to 10 feet in diameter, were noted along the Ambler River during our
reconnaissance explorations. These boulders were interpreted to be glacial erratics; rock
fragments carried by glacial ice and deposited at some distance from the outcrop from which
they were derived (Jackson, 1997). These boulders appeared to have eroded out of the glacial till
along the river. Similar glacial erratics should be anticipated in any excavation within the
proposed material site.

5.7  Flooding

The borrow site lies on the floodplain of the Ambler River, and is subject to flooding during
spring breakup and periods of heavy rain. It is not known how often flooding occurs or what the
maximum elevation of floodwaters may be. Water levels may become high enough to prevent
work at the site or to interrupt access. Contractors working at the site should be cognizant of
river levels at all times.

Petroleum products and hazardous materials should not be stored on-site for extended periods of
time. Equipment or structures that could be damaged by rising water should be removed from the
site at completion of mining operations. Material stockpiles may be subject to erosion during
flooding and long-term storage should be avoided.

March 2005 Material Ste Investigation
Page 17 Ambler Airport Rehabilitation



5.8 Site Access

Four (4) potential routes, described below and shown on Drawing A-03, were considered to
access the proposed material site; Alternate Routes 1 and 2 include one or more variants. Note
that there have been no instrumented surveys, geotechnical explorations, civil engineering, nor
economic analysis comparing construction, haul and maintenance costs performed along any of
these alternate routes. The following general considerations and discussions of the alternate
routes are based entirely on our interpretations of existing aerial photography, U.S. Geological
Survey 1:63,360 quadrangle mapping (with 50-foot contour intervals), and limited field
reconnaissance. Some wetland mapping has been performed along route 3 (ABR, October 2004)
and a cultural resource survey was performed along portions of route 2 (NLUR, July 2004).

e The access route should be selected to minimize cuts, thus reducing the potential for
encountering asbestos containing material, exposing ice-rich frozen soils and minimizing
slope instability. Portions of any route will cross wetlands, and the Ambler River
floodplain may be subject to periodic flooding.

e The access road will likely have to be built using material mined from the proposed
borrow site, since there is no known suitable material in Ambler that does not contain
potentially hazardous levels of asbestos.

e Upland routes (e.g. Alternatives 1 and 2) will cross at least two small drainages: Airport
Creek and Clearwater Creek, which both flow into Horseshoe Lake (Drawing A-03).
Each of these creeks is comprised of several channels; the main channels are about two to
four feet wide and three to five feet deep with nearly vertical banks. Both creeks appear
to be partially fed by groundwater and may flow all winter. Icing, similar to that found at
Grizzly Creek on the existing airport road, may occur at these two crossing and large
drainage structures may be required.

e The existing airport access road was constructed out of potentially “asbestos containing
material” that may be hazardous if dust is created. A new road may need to be built out of
non-hazardous material and the old road abandoned if this problem cannot be mitigated.
If the existing road is used, methods may be required to mitigate the potential of asbestos
becoming airborne.

The following includes a brief description of some of the advantages and disadvantages for each
potential route.

Alternate Route 1 is the longest upland alignment considered (~3.7 miles new construction);
swinging farthest west in an attempt to minimize steep grades. The route appears to minimize
major drainage crossings and side-hill cuts/fills. Discontinuous permafrost may be present under
all the upland portions of the route. The route descends off the uplands near a private parcel
(U.S. Survey 5791) through the same small drainage swale used for moving the drill to the site.
Other than its length, the route does not appear to have any major disadvantages.

March 2005 Material Ste Investigation
Page 18 Ambler Airport Rehabilitation



Variant route 1A is a shorter version of Alternate 1 (~3.2 miles new construction), but with more
side-hill cuts/fills, more major drainage crossings, and steeper grades, especially at Clearwater
Creek. Maintenance along this variant may also be more expensive if significant areas of fine-
grained soils or ice-rich permafrost are encountered.

Alternate Route 2 generally follows the lower edge of a bluff and appears to be the shortest
upland alignment (~2.5 miles new construction), although this route may cross debris and steep
banks along the edge of Horseshoe Lake. Observations of the bluffs across the river indicate the
debris fans may consist of thixotropic silts and silty clays which could be unstable and prone to
erosion if disturbed. Thus, an alignment around the lake may require placing fill in the lake. The
depths of water and lake bottom conditions are not known. Aerial photo interpretation indicates
the route may also cross an old landslide nearer the airport, and other areas of instability may be
found.

Variant route 2A may be slightly shorter than Alternate 2 (~2.3 miles new construction) and the
foundation soil conditions may be more favorable (i.e. it avoids areas that may contain peat bogs
along the edge of the uplands), but the grades could be steeper between the two creeks, and it has
the same problems mentioned above getting around Horseshoe Lake.

Variant route 2B avoids the potential difficulty of getting around Horseshoe Lake, but it is longer
than Alternate 2 (~3.1 miles new construction), and it appears to involve a steep grade on the
north side of Clearwater Creek.

Alternate Route 3 is the shortest all-season route (~2.2 miles, 1.7 miles of new construction)
and appears to involve the gentlest grades. However, this route crosses the most wetlands (see
ABR, [October] 2004), it is subject to flooding over most of its length, and erosion may be a
problem. In particular, there may be significant high-water flow at the slough crossing along
roughly 500 feet of the road. It should be noted that the local borrow materials are comprised of
relatively small particles (typically less than 1.5 inches) and there is no known local source of
riprap. Fish passage may also be a concern. The slough channel may be incised and large
drainage structures, possibly including a bridge, may be required here. It was reported that small
boats sometimes access Horseshoe Lake from the Ambler River using the slough and
navigability for this use may also be an issue.

Alternate Route 4 would only be used in the winter (~2.3 miles of temporary snow road),
crossing as much lake and pond ice as to minimize impact to the natural terrain. This is the
simplest and probably least expensive route to construct initially. However, it would need to be
rebuilt every year that borrow is required from the proposed material site. The route avoids the
Clearwater Creek delta at the western end of Horseshoe Lake, where it was locally reported that
the ice may be thin or soft for much of the winter. Construction of a snow road may be subject to
delays if freeze-up or snowfall is late or its use may be curtailed if breakup is early.
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PART 5: CLOSURE

The discussions of site conditions and potential borrow materials presented in this report were
based on the pertinent information listed herein. Significant alteration of any of this information
or development concepts could substantially affect the provided geotechnical interpretations.
Additionally, because subsurface characteristics can change sharply within a given area and with
the passing of time, the possibility exists that important subsurface conditions, not disclosed by
this field investigation, may be discovered during development. Should such situations occur, the
influence of the new information on the present interpretations and recommendations should be
evaluated without delay.

R&M Consultants, Inc. performed this work in a manner consistent with the level of skill
ordinarily exercised by members of the profession currently practicing under similar conditions.
No warranty, express or implied, beyond the exercise of reasonable care and professional
diligence, is made. This report is intended for use only in accordance with the purposes of study
described within.

PKH:CHR:RLS*slv
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TABLE 1

CLIMATE DATA

AMBLER VICINITY, ALASKA

e, | wgmu,
Period of Record 1981 - 1987 1953 - 1979
Elevation (ft.) 120 140
Mean Annual Temperature (°F) 22.1 21.7
Average Max. Temperature (°F) 32.0 32.4
Average Min. Temperature (°F) 12.3 10.8
Record High Temperature (°F) 92 (83 & 86) 92 (July 77)
Record Low Temperature (°F) -65 (89) -68 (Jan. 71)
Mean Annual Precipitation (in.) 22.4 16.7
Maximum Monthly Precipitation (in.) - 8.90 (July 67)
Maximum Daily Precipitation (in.) 1.98 (86) 2.38 (7/16/67)
Mean Annual Snowfall (in.) 104.6 54.0
Maximum Annual Snowfall (in.) - 100.0 (1967)

@ After AEIDC, Alaska Climate Summaries, 1989
@ After Western Regional Climate Center, http:// www.wrcc.dri.edu/cgi-in/cliMAIN.pl?akkobu
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TABLE 2

SUMMARY OF MATERIAL SOURCE RECONNAISSANCE TEST PROBES

AMBLER AIRPORT REHABILITATION

UTM CORRDINATES (Meters TOTAL DEPTH TO
y JESLO RECONAI\\IQEIiSANCE - ( _ ) DEPTH WATER
: Northing Easting (Feet) (Feet)
RM-P-A1 7,443,858 553,489 10.6 7.0
-A2 7,443,861 553,345 12.1 10.0
-A3 A 7,443,806 553,196 12.1 9.1
-Ad 7,443,288 552,671 12.1 6.1
-A5 7,443,420 552,582 10.6 7.6
-A6 7,443,565 552,547 10.6 75
RM-P-B1 7,445,045 553,032 12.1 6.1
-B2 7,445,092 552,893 9.1 6.1
-B3 5 7,445,245 552,809 12.1 9.1
-B4 7,445,361 552,732 10.6 8.5
-B5 7,445,243 552,632 12.1 6.1
-B6 7,445,128 552,509 12.1 6.0
RM-P-C1 7,446,241 552,356 9.1 8.0
-C2 C 7,446,366 552,453 12.1 8.5
-C3 7,446,447 552,585 12.1 8.0
RM-P-D1 7,446,447 553,746 9.1 5.0
-D2 D 7,448,460 553,819 9.1 6.5
-D3 7,448,434 553,944 12.1 N/O
RM-P-E1 7,441,081 550,745 12.1 8.0
-E2 E 7,441,165 550,851 12.1 N/O
-E3 7,441,240 550,995 12.1 N/O
RM-P-F1 7,441,473 551,888 12.1 55
-F2 F 7,441,331 551,943 12.1 N/O
-F3 7,441,163 551,989 10.6 N/O
RM-P-G1 7439230 552049 12.1 6.0
-G2 G 7439254 552208 12.1 6.0
-G3 7439277 552324 12.1 15

N/O = Not observed




TABLE 3

CANDIDATE BORROW AREA RANKING MATRIX
AMBLER AIRPORT REHABILITATION

SOURCE LAND ISSUES ASBESTOS Overburden bermatrost Type of Gravel Access Road Length
CHARACTERISTIC Cultural Wetlands Overburden Borrow Thickness 2 Borrow Volume All River TOTAL
WE® ~Lural e 2 4 2 Season Ice ® RANK
5 4 2 5 4 3 SCORE
AREA® ‘Grade’ on a scale of 1 to 5 (see below); 5 being considered most favorable for site development
A 1 1 4 3 2 4 25 25 4 4 87
B 4 5 4 4 3 4 35 3 3 3 123 1
C 4 5 4 5 2 5 35 35 0 25 116 2
D 4 3 4 4 2 5 4 4 0 2 104
E® 2 5 4 4 4 5 35 25 0 5 110
F 3 5 5 4 4 5 3 2 0 4.5 113 3
G 4 3 5 4 5 5 3 2 0 3 107
H® 4 1 (FF) (FF)
@ All Sites are in alluvial floodplains and mining will require bailing below the groundwater table.
@ Weight Factor YWF) of each characteristic on a scale of 1 to 5; 5 being considered of most significant importance.
© Sum of Weight factor (WF) times the Grade or all characteristics.
® Includes only the southern portion of Ambler Island to avoid old townsite and high value wetlands
®) Area ™ "Was not drilled during the reconnaissance explorations
FF = Fatal Flaw; if encountered the area is eliminated from further consideration
Potential for Asbestos in OB/Borrow Type of Borrow Access Road
Archeological Sites Not Detected 5/5 Gravel 5 <1-2 mi 5
Low 5 <1% 413 Sand w/ Gravel 4 2-3 mi 4
Moderate 3 1-2% 31 Sand 3 3-5mi 3
High 1 >10% FF/FF Silty Sand 1 >5 mi 2
None FF None 0

Preliminary Estimate of High *

Overburden Thickness

Value Wetland Areas <2ft 5 Potential Gravel Volume Potential Permafrost
Absent 5 3-5ft 3 Significant 5 Above about 25-30 ft
<10-15% 3 8-10 ft 1 Moderate 3 0-10% 5
>20-25% 1 >10 ft FF Minor 2 Est. 50% 3
Very Low 1 Est. 75% 2
All 1
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TABLE 4

SUMMARY OF DESIGN MATERIAL SOURCE INVESTIGATION TEST BORINGS
AMBLER AIRPORT REHABILITATION

TEST | UTM COORDINATES (Meters) | DEPTH OF | DEPTH TO GENERAL SOIL UNITS (Feet)
HOLE ) ) BORING WATER " _ Glacial®
NO. Northing Easting (Feet) (Feet) Overburden Alluvial (Depth to)

RM-01 7,445,237 552,594 26.5 75 75 15.0 22.5
RM-02 7,445,300 552,703 26.0 8.0 75 >18.5 N/O
RM-03 7,445,295 552,820 25.0 9.0 12.5 >12.5 N/O
RM-04 7,445,392 552,828 27.0 11.79 45 >22.5 N/O
RM-05 7,445,421 552,936 27.0 8.0 11.0 >16.0 N/O
RM-06 7,445,526 552,924 27.0 75 4.0 13.5 17.5
RM-07 7,445,456 553,041 22.0 9.0 12.0 55 175
RM-08 7,445,387 553,127 22.0 12.5 125 5.0 175
RM-09 7,445,351 553,039 27.0 12.5 125 10.0 225
RM-10 7,445,252 553,047 26.0 8.0 8.0 >18.0 N/O
RM-11 7,445,320 552,938 275 8.0 8.0 >19.5 N/O
RM-12 7,445,201 552,933 27.0 13.2@ 8.0 >19.0 N/O
RM-13 7,445,088 552,938 26.5 12,5 4.0 >22.5 N/O
RM-14 7,445,181 552,819 27.0 115 75 >19.5 N/O
RM-15 7,445,181 552,705 27.0 125 75 >19.5 N/O
RM-16 7,445,081 552,689 27.0 12.0 12.0 105 22.5
RM-17 7,445,054 552,813 27.0 75 4.0 >23.0 N/O
RM-18 7,444,942 552,821 27.0 14.19@ 35 >23.5 N/O
RM-19 7,444,876 552,708 27.0 125 75 >19.5 N/O
RM-20 7,444,981 552,700 26.5 75 35 >23.0 N/O
RM-21 7,445,013 552,569 26.0 12.0 75 >18.5 N/O
RM-22 7,445,068 552,452 25.0 8.0 4.0 >21.0 N/O
RM-23 7,445,129 552,355 27.0 8.0 125 10.0 22,5
RM-24 7,445,169 552,483 26.5 75 75 15.0 22,5

N/O = Not observed

(1)
@

Some materials in the general overburden and glacial soil units may be suitable for use in an engineered fill, subject
to the specific project requirements (see Part 5.2).
Boring was completed with slotted PVC pipe for monitoring groundwater levels.
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TABLE S

SUMMARY OF ASBETSOS TEST RESULTS
AMBLER MATERIAL SITE INVESTIGATION, AREA “B”

EST SOIL GROUP TOTAL ASBESTOS,
BORING SAMPLE/DEPTH(f) SYMBOL Visual Area Est, %
1/0.5-3.1 ML ND
2/3.1-4.6 ML & SP-SM Trace <1
RM-P-B1 3/46-6.1 ML ND
4/6.1-7.6 SP-SM Trace <1
5/7.6-9.1 SP-SM Trace <1
1/0.5-3.1 SM ND
2/3.1-4.6 SP-SM ND
RM-P-B2 3/4.6-6.1 SP-SM ND
4/6.1-7.6 SP-SM ND
5/7.6-9.1 SP-SM ND
1/0.5-3.1 ML Trace <1
2/3.1-4.6 SP-SM ND
3/46-6.1 SP-SM Trace <1
RM-P-B3 4/617.6 SP-SM Trace <1
5/7.6-9.1 SP-SM Trace <1
6/9.1-10.6 GP-GM ND
1/0.5-3.1 ML ND
2/3.1-4.6 SP-SM ND
3/4.6-6.1 SM ND
RM-P-B4 4/6.1-76 ML, SM & SP-SM ND
5/7.6-8.5 SM Trace <1
6/9.1-10.6 GP-GM Trace <1
1/0.5-3.1 ML ND
2/3.1-4.6 MML & SP-SM ND
3/46-6.1 SM ND
RM-P-BS 416176 ML & SP-SM ND
5/7.6-9.1 SM ND
6/9.1-10.6 SP-SM ND
1/0.5-3.1 ML ND
2/3.1-4.6 SP-SM ND
3/46-6.1 ML ND
RM-P-B6 4/6.1-76 ML, SM & SP-SM ND
5/7.6-9.1 SM Trace <1
6/9.1-10.6 SP-SM Trace <1
RM-02 3/15-16.5 SP-SM Trace <1
RM-07 2/10-12 SM Trace <1
RM-11 3/15-17 SP-SM & GP-GM Trace <1
RM-15 3/15-17 SP Trace <1
RM-18 3/15-17 SP-SM Trace <1
RM-22 3/15-17 SW-SM Trace <1
Q) See Drawing C-01, and boring logs in Appendices B and D.
Q) Analysis by Polarized Light Microscopy; see Table 5 and laboratory test reports in Appendix E
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TABLE 6

SUMMARY OF ASBETSOS TEST RESULTS
AMBLER MATERIAL SITE INVESTIGATION
RECONNAISANCE AREAS “A,C,D,E,F & G”

TOTAL
AREA BORING SAMPLE/DEPTH(ft) ESTS\S(?VIIESLR(SUP ASBESTOS®,
Visual Area Est, %
RM-P-Al 6/9.1-10.6 GP-GM Trace <1
RM-P-A3 2/3.1-4.6 SM/ML ND
A RM-P-A4 2/3.1/4.6 ML ND
RM-P-A5 6/9.1-10.6 SW-SM 1.0
RM-P-A6 4/6.1-7.6 ML Trace <1
RM-P-C1 2/3.1-46 SM Trace <1
2 2/3.1-4.6 ML ND
C 6/9.1-10.6 SP-SM ND
C3 1/05-3.1 ML ND
6/9.1-10.6 SP-SM ND
RM-P-D1 4/6.1-7.6 SP-SM ND
D2 1/0.5-3.1 ML Trace <1
D 2/3.1-5.1 SM Trace <1
D3 2/3.1-4.6 ML ND
6/9.1-10.6 SP-SM ND
RM-P-E1 4/6.1-7.6 SW Trace <1
E2 2/3.1-4.6 SP ND
E 6/9.1-10.6 SP ND
E3 2/3.1-4.6 SP Trace <1
4/6.1-7.6 SP Trace <1
1/0.3-3.1 ML ND
RM-P-F1 416.1-7.6 SW-SM ND
F 2 2/3.1-4.6 SP Trace <1
6/9.1-10.6 SP & ML ND
-F3 2/3.1-4.6 SP ND
2/3.1-4.6 SP-SM ND
RM-P-G1 416.1-7.6 sw ND
G G2 2/3.1-4.6 SW ND
4/6.1-7.6 SW Trace <1
-G3 2/3.1-4.6 SW Trace <1
1) See Drawing C-01, and boring logs in Appendix D.
@) Analysis by Polarized Light Microscopy; see Table 5 and laboratory test reports in Appendix E
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