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REPLACEMENT HOUSING, FTW 251 AND FTW 283
FOUNDATION DESIGN ANALYSES
FORT WAINWRIGHT, ALASKA

1.0 INTRODUCTION
1.1  Purpose and Scope

This report presents the results of our foundation engineering studies for the design and
construction of Replacement Housing (FTW 251 and 283) proposed for Fort Wainwright,
Alaska. The purpose of these studies was to develop foundation design recommendations based
on the results of the geotechnical investigation conducted by the United States Army Corps of
Engineers (Corps).

1.2 Project Understanding

The project consists of site preparation for 140 multi-family quarters for junior enlisted
personnel and associated support. The units will be single-story and multi-story duplex units
with integral garages. The project will be located on the Taku Gardens site, which is located in
the southwestern portion of the Ft. Wainwright cantonment area. The site is located east of
White Street, north of Alder Road and west of the railroad that crosses the southern part of Fort
Wainwright. The area is generally flat, with a surface elevation on the order of 445 feet. The
existing vegetation was stripped from the site during the early spring of 2004 while the ground

was frozen.

While the majority or the site is relatively flat, there is a large mound of soil in the northwest
portion of the proposed housing development. It is likely that this mound of soil is the surficial
silt and silty sand that was excavated as part of the site preparation work associated with the
construction of the school located just north of the FTW 283 project boundary. We anticipate
that this material could be used for berms and landscaping purposes in play and park areas. No
borings were drilled through this mound of soil as part of the geotechnical findings report. Itis
possible that the frozen near surface frozen soils are present beneath the mound.
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2.0 GEOLOGIC SETTING
2.1  Geological Setting

The Fort Wainwright area is located within the Tanana Lowlands physiographic province, which
forms a large arcuate band of alluvial sediments between the Alaska Range and the Yukon-
Tanana Uplands. The lowlands consist of vegetated floodplains and low benches cut by the
Tanana River, and sloughs and oxbow lakes representing former channel positions of the Tanana
or Chena Rivers. Soils in the lowlands typically consist of interbedded alluvial sand and gravel -
covered by silty overbank deposits. Cobbles may be observed in alluvial sand and gravel. Wood
in the form of roots, sticks, and twigs, as well as logs; is often encountered in the alluvium.

Former slough deposits are commonly filled with organic silt and peat deposits. These deposits
are laterally discontinuous and vary in thickness.

The density of the alluvial soils generally ranges between loose to medium dense. The thickness
of the sediments overlying bedrock in the vicinity of the project is unknown, but has been
established to be as great as 400 to 500 feet in the Fairbanks area. ‘

The portion of the Tanana Lowland in which the site is located has not been glaciated.

The Fort Wainwright area is in a subarctic zone underlain by discontinuous permafrost.
Permafrost is defined as ground that has remained at a temperature of 32° Fahrenheit or less for
two or more years. The maximum depth of permafrost measured in the Fairbanks area is in
excess of 200 feet. The thickness of the “active layer,” the portion of the ground at or near the
surface that undergoes an annual freeze-thaw cycle, is largely dependent upon the type of ground
cover and the snow depth, as well as other factors. Seasonal frost penetration commonly exceeds
10 feet beneath roads or parking areas kept free of snow during winter; whereas, in areas covered
by thick mats of tundra or organic material, the thickness of the active zone is often 2 feet or less.

2.2  Seismological Setting

Fort Wainwright lies between two, right-lateral shear systems; the Denali Fault System
approximately 60 to 80 miles to the south of Fairbanks, and the Kaltag and Tintina Fault Systems
approximately 80 miles to the north. The shear along these systems is believed to be the result of
crustal adjustments in the North American Plate due to the convergence with the Pacific Plate
along the Gulf of Alaska.
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Earthquake epicenters in the interior of Alaska recorded by the University of Alaska Geophysical
Institute and the U.S. Geological Survey between 1904 and 2003, and the epicenters of large
historic earthquakes, are shown on Figure 1. Seismicity in the Fort Wainwright area has
historically been concentrated in clusters or bands with a northeast-southwest trend that indicates
active faulting, although no faults with Holocene displacement have been recognized in the
Fairbanks area (Page et al., 1991). These seismic zones include the Salcha Seismic Zone (SSZ)
about 25 miles to the northwest of Fairbanks. Page and others (1995) hypothesized these bands
delineate the edges of blocks rotating clockwise between two right-lateral shear systems.

Outside these northeast-trending linear seismic zones, recorded seismicity appears diffuse. The
earthquakes in the Fairbanks area typically occur at depths of less than 25 miles.

Within the past century, the Fort Wainwright area has been subject to three large earthquakes
that occurred in the Tanana Lowlands. On July 22, 1937, a Magnitude 7.6 (M) event occurred
in the Salcha Seismic Zone (SSZ) about 28 miles to the southeast of Fairbanks. This event,
which was widely felt throughout central Alaska, produced extensive ground failures in the
epicentral area (Page and others, 1995). Two other earthquakes, an October 15, 1947, M, 7.2
event about 47 miles south-southwest of Fairbanks and an August 27, 1904, M; 7.3 event about
17 miles southwest, are not correlated with apparent seismic zones. Data from the October 15,
1947, M; 7.2 event suggests thrust faulting in contrast to the strike-slip faulting suggested in
other events in the Fort Wainwright area. The epicenter of the 1904 earthquake, which predates
the University of Alaska seismograph, is uncertain.

A recent November 3, 2002, M, 7.9 event on the Denali Fault south of Fort Wainwright was felt
widely throughout central and southern Alaska and resulted in minor liquefaction in the
Fairbanks area. The peak horizontal ground acceleration of this event recorded on bedrock at the
University of Alaska campus in Fairbanks was 0.09g.

2.3 Subsurface Conditions

The Taku Gardens site was explored with 65 borings which were drilled between November 14,
2003, and February 14, 2004 by the Corps Alaska District Soils and Geology Branch. These
borings ranged in depth from approximately 10 to 50 feet. The results of the subsurface
exploration programs are presented in Geotechnical Findings Report, Family Housing
Replacement-Taku Gardens Resite, Fort Wainwright, Alaska (FTW 251) dated March 2004 and
Geotechnical Findings Report, Family Housing Replacement-Taku Gardens Site, Fort
Wainwright, Alaska (FTW 283) dated February 2004. These reports are attached as Appendix A.
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The subsurface explorations performed by the Corps indicate that the surficial soils at the site
consist of silts and silty sands that range in depth from less than 3 feet to about 13 feet. These
silty soils are generally classified as being frost susceptible. The surficial, fine-grained soils are
underlain by interbedded alluvial sand, sandy gravel and gravelly sand to the depth explored by
the borings. Blow counts obtained during split-spoon sampling indicate that the relative density
of these soils range between loose to medium dense.

Groundwater was observed during drilling at depths ranging from 7.9 to 18.7 feet below the
existing ground surface. The subsurface explorations were conducted during the winter. The
method of observing the groundwater during drilling is approximate, particularly in areas where
the water table is within a zone of silty material. The relative groundwater table depth at this site
is consistent with our knowledge of groundwater in the area. The groundwater table at this site is
expected to be influenced by the Tanana and the Chena Rivers. Highest groundwater levels
should be anticipated in the late spring after breakup, and during the summer when rainfall
combined with melting snow in the headwaters normally results in higher groundwater levels.
Groundwater levels are expected to drop throughout the late fall and winter.months and should
reach their lowest levels before spring breakup; higher groundwater elevations should be
anticipated during the summer construction season. Based on our knowledge of the groundwater
near the site, we anticipate that seasonal groundwater fluctuations may be on the order of 3 feet.

Seasonal frost penetration on the order of 6.5 feet was observed in some of the borings. Seasonal
frost penetration at least this deep should be anticipated in the spring of 2005 when construction
is scheduled to begin. The depth of seasonal frost penetration is highly dependent upon the
thickness of insulating snow cover. It has been our experience that in areas kept clear of snow
throughout the winter, such as streets and parking areas, the seasonal frost penetration can
exceed 13 feet in the Fairbanks/Fort Wainwright area.

Frozen soil anticipated to be permafrost was reported within the depth explored in 4 of the 65
borings drilled at the site. Near surface permafrost was found in borings AP-8978 and AP-8979,
which are located west of the electrical substation in the southern portion of the site. Permafrost
was also encountered below a depth of 41 feet in AP-8977 and below 46 feet in AP-8924.

These borings are located on the southern portion of the site. A review of the aerial photos
suggests that the borings with near surface permafrost are located in areas that were recently
vegetated with spruce. The aerial photographs indicate that a majority of the Taku Gardens site
had been cleared in the past. We anticipate that the removal of the vegetative cover has resulted
in the degradation of permaftrost.
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2.4 Seismic Ground Motion

Fort Wainwright is in a seismic locale where damage can occur in the event of a major of
earthquake. Seismic ground motions for the analysis of liquefaction were developed in general
accordance with the requirements of Ground Motion A in TI 809-04 (Seismic Design for
Buildings, U.S. Army Corps of Engineers, 1998) for a stiff soil site. A peak ground acceleration
(PGA) of 0.30-g was used to evaluate earthduake-induced hazards at the site.

2.5 Seismic Hazards

Earthquake-induced geologic hazards include landsliding, fault rupture, settlement, and
liquefaction and associated effects (e.g., loss of shear strength, bearing capacity failures, loss of
lateral support, ground oscillation, lateral spreading). Because of the flat topography at the site,
the risk of landsliding and lateral spreading is considered to be low. An assessment of geologic
mapping reveals no conclusive evidence of faulting or fault-related geomorphic structures with
Holocene displacements in the area. The absence of obvious fault-related geomorphic structures
does not preclude the possibility of active faults in the area. However, the potential for fault

rupture is also considered to be relatively low.

2.6  Soil Liquefaction

We evaluated the liquefaction hazard at the site based on the data obtained from drilling using a
method known as “the simplified procedure,” originally developed by Seed and Idress (1971)
and modified over the years. The procedure uses blow counts (N) from the Standard Penetration

Test (SPT) to assess liquefaction potential.

The seismic load or demand placed on the soils required to cause liquefaction is a function of the
intensity and duration of ground shaking. The duration of ground shaking is related to the
earthquake magnitude, distance from the earthquake, and site response characteristics.
Generally, the shear stress and cyclic stress ratio (CSR) are estimated as a function of the peak
horizontal ground acceleration (amax), overburden stress, and a stress reduction coefficient, which

accounts for a variation in the stress level or acceleration with depth.

As presented in Section 2.4, the ground acceleration (0.3g) was developed using the procedures
of TI 809-04. Overburden stress was estimated based on the Corps boring logs and our
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experience in the area. The stress reduction coefficient was determined in accordance with
equations identified by Harder and Seed (1990).

The capacity of granular soil to resist liquefaction is defined by the cyclic resistance ratio (CRR),
which is the threshold CSR required for liquefaction initiation. Based on case history studies of
liquefied and nonliquefied sites from numerous earthquakes, empirical relationships have been
developed the correlate the CRR for a magnitude 7.5 earthquake with normalized/corrected
values of SPT blow counts (N), identified as (N1)socs- (N1)s0cs is the SPT blow count normalized
to an overburden stress of 2000 psf, a hammer efficiency of 60 percent, and adjusted for fines
content. Blow counts are also corrected for other factors, such as borehole size, sample rod
length, and whether or not a sample liner is used.

We note that blow count data were not obtained in accordance with the SPT that is used in the
analysis. The SPT uses a 140-pound hammer to drive a 1.5-inch split-spoon sampler rather than
a larger hammer with a 2.5-inch LD., split spoon sampler. The larger sampler is typically used to
obtain better samples and reduce the potential of artificially high blow counts in gravelly soils.
Based on correlations in the Foundation Engineering Handbook (Fang, 1991), the blow count
obtained using the larger hammer and sampler combination is approximately equivalent to the
SPT blow count in cohesionless soils. Even though a larger sampler was used, we anticipate
some of the blow counts for this study may have been artificially high because of gravel.

A magnitude scaling factor is used to adjust the CRR for earthquake magnitudes larger or
smaller than 7.5. A magnitude 7.5 earthquake was assumed for this analysis, consistent with the
site seismicity, and therefore a CRR scaling factor of one was used for the analysis.

The CRR correlations were developed for a data set with depths less than 40 feet for the N-based
procedure. High overburden stress correction factories were developed by Seed to extrapolate
the N-based analysis to greater depths. In our opinion, evaluation of liquefaction potential at
depths greater than those in the data sets, although theoretically possible, is uncertain.

The soils are potentially liquefiable when the seismic load (CSR) is greater than the resistance to
liquefaction (CRR). The potential for liquefaction can be expressed in terms of a factor of safety
against liquefaction defined by:

FS= CRR/CSR

Liquefaction is predicted at those depths where FS is less than i.
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At this site we believe that the primary effect of liquefaction would be a reduction in soil shear
strength, resulting in reduced foundation support as well as dynamic densification or settlement
of the liquefied zones. In both the FTW 251 and FTW 2833 investigations, many of the samples
from below the water table had uncorrected penetration resistance values (blow counts) of less
than 20 and several had blow counts of 10 or less. These soils are, in our opinion, susceptible to
liquefaction and dynamically induced compaction if they are subjected to a strong magnitude
earthquake. Densification of the granular soils above and below the water table may occur when
subject to earthquake shaking, resulting in potential ground settlement at the site. We |
reevaluated our estimate of potential earthquake-induced ground settlement at each boring
location using a relationship by Tokimatsu and Seed (1987) that correlates earthquake ground
motion and penetration resistance with volumetric strain. For the design earthquake (magnitude
7.5, peak ground acceleration 0.30), total free-field ground surface settlements were estimated to

exceed 6 inches at several locations.

3.0 FOUNDATION ENGINEERING RECOMMENDATIONS
3.1 Discussion

The investigations conducted by the Corps indicate that the soils at the site generally consist of
approximately 3 to 13 feet of silty soils overlying “clean” alluvial sand and gravel. The relative
density of the sand and gravel was reported to be medium dense with some areas of loose soils.
In addition, near-surface, perennially frozen soils were reported in two of the borings near the

southern boundary of the project.

3.2 . Foundation Recommendations

We recommend that the duplex housing units be founded on a thickened edge slab foundation
bearing in a replacement, compacted structural fill. We have evaluated the soil system in both
static and under earthquake conditions. Based on the results of our analysis, the thickened
portion of the slab should be sized for a maximum allowable bearing capacity of 3000 psf. Qur
recommended width for the thickened portions of the slab, depth of foundation, and the
minimum recommended thickness of compacted fill are shown on Figure 2.

To minimize the potential for a punching-type failure during the design earthquake, the
thickened bearing portion of the slab shouid be underlain with compacted, seiect granular fill, at

least twice as deep as the width of the thickened portion.

7 31-1-01869-001



Estimated settlement of the thickened slab footings under static loading conditions is estimated
to be less than % inch.

Frost protection for thickened slab foundation should be provided by having non-frost-
susceptible fill beneath the perimeter portion of the slab down to the underlying NFS granular
soils. In addition, the foundation should have 2 inches of rigid board insulation suitable for
direct burial against the vertical portion of the thickened slab edge and 2 inches of insulation
extending horizontally 48 inches from the thickened slab.

33 Excavation and Site Preparation

Based on the depth of silty soils reported in the Corps boring logs, we anticipate that the depth to
nonfrost-susceptible soils is approximately 3 to 13 feet below the existing grade. Site
preparation for the building footprints should include the removal of silty, frost susceptible soils
and organics from the base of the excavation to nonfrost-susceptible soils, and the subsequent
compaction of the subgrade. We define nonfrost-susceptible soils to be sand and gravel with less
than 5 percent of the material finer than the No. 200 sieve, based on the %-inch minus material.
We recommend the base of the excavation extend laterally a minimum of 2 feet for every 3 feet
of depth between the base of the excavation and the base of the thickened portion of the slab.

Our recommendations for foundation design are based on suitable soils at the base of the
excavation. We should be retained to the base of the excavation to identify areas of unsuitable
soils that may be required to be removed. Localized areas of deeper-than-anticipated deposits of
silty soils or organics are sometimes encountered that may require additional excavation. Recent
excavations for building foundations in the flood plain deposits between Fairbanks and Eielson
Air Force Base have encountered numerous logs that were not encountered in the subsurface
explorations.

After all unsuitable sbils, organics, and buried logs have been removed and before placement of
the structural fill, the base of the excavation should be uniformly and systematically compacted
Following compaction of the base, the excavation should be backfilled with structural fill.

Structural fill should not be placed over seasonally frozen ground.

Near-surface permafrost was reported in two borings located west of the GVEA Substation. Air
photos suggest that this area was recently cleared. We identified three duplex units that may bee
located in the area near surface permafrost. Where encountered, the frozen soils beneath the
proposed structure and extending laterally 10 feet beyond the footprint of these units should be
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excavated in the spring of 2005 to a depth of at least 13 feet below existing ground surface. The
base of these excavations should be allowed to thaw before they are compacted and backfilled in
late summer of 20035. The borings logs indicate that the granular soils below a depth of about 20
feet are relatively thaw stable. The thick layer of compacted fill beneath these units will tend to
reduce the impact of areas of localized settlement and minimize the differential settlement of
these units. It is our opinion that permafrost below a depth of 30 feet is likely to be thaw stable.
The housing units in areas of near surface permafrost can then constructed on thickened edge

slab foundations.

It is possible that near surface frozen soils are present beneath the mound of soil in the northwest
portion of the project. This area should be investigated with test pits once the mound of silt has
been removed. Special foundations and /or site preparation methods may be required, depending
upon the results of the test pitting.

Groundwater is expected to be approximately 3 feet higher during the summer construction than
it was during the winter when the exploratory borings for this project were drilled. If silty soils
are encountered below the water table in building excavations, these soils should be removed in
the wet under the observation of the geotechnical engineer. The initial lift of granular fill will be
placed in the water to a sufficient thickness to bring the surface of the fill approximately 12
inches above water level prior to fill placement. As this initial lift is being placed, the
groundwater table is anticipated to rise as sand and gravel displaces the water. The contractor
may be required to allow the water level to return to near pre-backfill levels prior to compaction.
During compaction of this initial lift, additional material may be required to be added to maintain
the grade of the initial lift.

34 Structural Backfill Recommendations

The structural backfill should consist of unfrozen, gravelly sand or sandy gravel that meets the
following gradation limits after compaction. Soils meeting this gradation criterion are
commonly available from local sources as pit-run sand and gravel.

Size Percentage Passing
3-inch 100
34-inch More than 70

No. 4 sieve 30-60 .
No. 200 sieve Less than 5 (Based on the %-inch minus fraction

The borings drilled for the project suggest that the granular soils beneath the play lots and play

fields on the northwest and southeast portions of the proposed housing development are a
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potential source for non frost-susceptible granular fills. The geophysical survey suggests that
these areas are relatively free of buried metallic debris. If these areas are mined for granular
borrow they may be backfilled with silt and silty sands obtained from the building excavations
and the mound of silt that is south of Tanana School.

In general, the structural fill should be placed in layers not exceeding 8 inches in height after
compaction (or about 10 inches loose height). This may have to be reduced if the contractor
methods and means do not adequately compact the entire thickness of the layer. The material in
each layer should be compacted to achieve a density of at least 95 percent (or higher, as
recommended) of the maximum dry density, based on the Modified Proctor moisture-density
relationship (ASTM D1557). Please note that ASTM D1557 is only valid for soils that have 30
percent or less by mass of their particles retained on the %-inch sieve. ASTM D2922 and ASTM
D3017 should be used to determine in-place densities. The water content of the fill should be

altered by wetting or drying as necessary to achieve the desired compaction.

The fill should consist of unfrozen materials and be placed at above freezing air temperatures. If
previously placed fill freezes, for instance overnight, the frozen material should be excavated and
wasted or allowed to thaw and be recompacted prior to the placement of additional fill.

The structural backfill should be brought up at the same rate on both sides of foundation walls or
other underground structures. We further recommend that fill within 5 feet of structures be
compacted with hand-operated compactors rather than self-propelled compaction equipment, to
avoid damage or movement of the structures.

Any virgin ground-receiving fill should be cleared and grubbed.

3.5 Nonstructural Backfill Recommendations

Nonstructural fills may be used to fill or shape unpaved areas for landscaping or backfill utility
trenches outside of the pavement areas. Nonstructural fills may consist of silt or silty soils from
the excavation; however, the fill should not contain topsoil or organics. Maximum loose lift
height for nonstructural fill should not exceed 12 inches. This material should be compacted to
at least 90 percent of the maximum density obtained from the Modified Proctor compaction test

(ASTM D 1557). Drying or wetting of the soil may be necessary to obtain compaction.
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3.6  Excavation Slopes

All excavations should be sufficiently sloped or shored to provide a stable bank. We recommend
that the stability of the excavated slopes be made the responsibility of the earthwork
subcontractor, as they will be most familiar with the conditions encountered in the excavations
and have direct control of working conditions in the field. The work should be accomplished in
general accordance with the applicable local, state, and federal standards. For planning
purposes, we recommend that you assume unsupported excavation slopes will be no steeper than
one vertical to one horizontal. It is also important to note that temporary excavation slopes may
initially stand steep but slough and cave as they dry out, particularly when equipment is operated
nearby. Similarly, steep cuts made in seasonally frozen ground can become unstable upon
thawing.

3.7 Utilidors

We recommend the base of the utildors be founded on a minimum of 1 foot of compacted
structural fill. The fill should be placed and compacted according to our recommendations for
structural fill. Prior to the placement of fill, the base of the trench should be adequately
compacted to provide a firm base for the first lift of compacted structural fill. If the subgrade is
not adequately compacted, the contractor will have a difficult time achieving the required density
in the initial lift of structural fill. The base of the trench should extend a minimum of 2 feet
laterally beyond the sides of the utilidor.

We recommend the trench be backfilled with compacted structural fill to a minimum elevation of
1 foot above the top of the utilidor. Under paved areas, the structural fill should extend to the
pavement section.

Abrupt changes in soil conditions should be avoided beneath paved areas. Structural fills
beneath pavement areas, such as around utilidors or culverts, should be tapered and placed on
subgrade slopes no steeper than 10H:1V.

3.8 Lateral Earth Pressures and Frictional Resistance

Lateral movement of the structure can be resisted by passive pressures developed along the
buried portions of the structure perpendicular to the direction of movement, and by friction along
the buried portions of the structure parallel to the direction of movement. We recommend that
the ultimate passive pressure be estimated assuming a fluid pressure developed by a fluid with a

weight of 440 pounds per cubic foot (pcf). The ultimate frictional resistance against sliding
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along the base of foundations may be computed using a coefficient of friction of 0.67 between

cast-in-place concrete and structural fill. These values do not include a factor of safety.

In addition to the resisting forces, the soil will exert a driving force. This driving force may be
estimated as the static active earth pressure or as a dynamic earth pressure which includes static
pressure plus a dynamic increment distributed uniformly over the height of the buried portion of
the structure. The static active earth pressure should be estimated assuming a fluid pressure and
a fluid weight of 38 pounds per cubic foot. For the PGA assumed in our analyses, we
recommend that the dynamic increment be 30 percent of the static component. These values do
not include a factor of safety.

4.0 PAVEMENT, SIDEWALK, AND TRAIL STRUCTURAL SECTIONS
4.1 Recommended Pavement Section

Our recommended design pavement section was developed using the techniques contained in the
reduced subgrade strength method of the Department of the Army and Air Force's Pavement
Design for Roads, Streets, Walks, and Open Storage Areas (TM 5-822-5/AFM 88-7, Chapter 1),
and our experience with pavement section in the Fairbanks area. In general, the soils underlying
the parking and driving areas are assumed to be silty sand. The use of the reduced subgrade

strength method was selected due to the deep, seasonal, frost penctration anticipated for the site.

The following parameters were assumed in this analysis.

Traffic Category: v (Page 3-1, TM 5-822-5)
Road/Traffic Classification: C (Page 3-3, TM 5-822-5)
Pavement Design Index: 5 (Page 3-2, TM 5-822-5)
Base Course CBR: 100 (Page 6-1, TM 5-822-5)
Subbase CBR: 50 (Page 5-1, TM 5-822-5)
Frost Group of Subgrade Soil: F3 to F4 (Page 18-5, TM 8-822-5)
Frost-area Soil Support Index: 3.5 (Table 18-3, TM 5-822-5)

The analysis shows that the total minimum thickness required for the subbase, base, and
pavement surface is 23 inches (Figure 8-1, TM 5-822-5). The minimum base and asphalt
concrete thicknesses are 4 inches and 2 inches (Table 6-1, TM 5-822-5), respectively. The

recommended minimum pavement section is presented on the following page.
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Minimum
Thickness )
Course | (in) Material Recommendation
Surface | 2 Asphalt concrete
Base 4 Aggregate base course meeting all the requirements for ADOT&PF
base course, grading D-1, compacted to 98% of the maximum dry
density determined by ASTM D1557.
Subbase | 17 Nonfrost-susceptible material meeting the structural fill requirements
of this report, compacted to 95% of the maximum dry density
determined by ASTM D1557.

4.2  Sidewalk Design

We recommend the base of the roadway excavation be extended laterally such that the base of
the excavation extends to the outer edge of proposed concrete sidewalks. The excavation under
concrete sidewalks should be backfilled and compacted in accordance with the requirements of
structural fill presented in Section 3.4 of this report. We do not recommend a base course under
the sidewalk section. In accordance with project bid specifications, the minimum thickness of
concrete for the sidewalk should be 4 inches.

4.3  Greenway Trail System

We recommend a pavement section for the Greenway Trail System to consist of the following:
12 inches of compacted structural fill underlying 2 inches of asphalt concrete and 2 inches of
compacted base course. The base course should conform to the requirements of ADOT&PF
Standard Specifications for Highway Construction base course meeting the grading requirements
of D-1. The base course should be compacted to a minimum of 98 percent of the maximum dry
density as determined by ASTM D1557.

We recommend a surfacing consisting of a 2-inch-thick layer of compacted asphalt concrete.
The placement of asphalt concrete should be in accordance with ADOT&PF Standard
Specifications for Highway Construction.

13 31-1-01869-001




44  Subgrade Preparation

At a minimum, the soils underlying roadways, parking areas, sidewalks and paths should be
cleared and grubbed. We recommend that preparation of the subgrade consist of the removal of
all organic material from the base of the excavation and the additional removal of soils to allow
for the placement of the structural section. Please note that organics soils were reported near the
surface in several boring logs and additional excavation will be required to remove this material,
if encountered. The width of the excavation in roadway areas should extend to the outer edge of
the sidewalks.

In general, the base of the excavation should be compacted with a minimum of four passes ofa
heavy, self-propelled vibratory compactor. Additional compaction may be required depending
on local soil conditions and the moisture content of subgrade soils. Compaction of the subgrade
should be continued until the contractor achieves a suitable base to allow for the placement and
compaction of the first lift of structural fill. If the subgrade soils are not adequately compacted,
the effort required to compact the first lift of material will be dramatically increased.

Frozen soils or high moisture subgrade soils may be encountered during excavation activities.
These conditions may require modification of the recommendations in this subsection and are
discussed in the following subsections.

4.4.1 Permafrost and Frozen Soils

Depending on the time of site preparation, seasonally frozen soils may be encountered at the base
of the roadway/sidewalk or trail excavations. The depth of the seasonally frozen soils may be in
excess of 6 feet. If encountered, seasonally frozen soils should be either removed or allowed to
thaw prior to subgrade preparation. If the contractor allows the material to thaw, the soils should
be allowed to thaw a minimum of 2 feet below the top of the subgrade prior to subgrade
preparation.

During review of the boring logs, two borings (AP-8978 and AP-8979, located near buildings 63
to 65) reported that there was deep frozen soils consistent with near-surface permafrost. The
contractor should be aware that permafrost may be encountered under roadway, sidewalk, and
trail sections, particularly in the southeast portion of the project. If permafrost is encountered,
we recommend that the soil be allowed to thaw a minimum of 2 feet below the top of subgrade

prior to subgrade preparation. As an alternative, the contractor can remove an additional 2 feet
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of frozen soils and replace the material with compacted structural fill. The thickness of the first

lift of this replacement fill may be increased to 1 foot prior to compaction.

4.4.2 Use of Geofabric Separator Material

We have reviewed the boring logs provided by the Corps of Engineers and the reported moisture
content of the near surface soils anticipated to be at the base of the excavation in roadway,
sidewalks and pathways is generally low. Based on the reported moisture contents, we do not
anticipate that a geofabric separator will be required. However, the moisture content of soil
observed in the field may be significantly different than those reported in the logs due to changed
seasonal conditions or recent thawing.

If subgrade soils are too wet to compact, we recommend that geotechnical separator be placed at
the base of the excavation. We recommend that the separator and the installation of the separator
conform to the requirements of the American Association for Highway and Transportation
Officials (AASHTO) M 288 for a Class 2 geotextile with an elongation of greater than or equal
to 50 percent. The Class 2 geotextile should conform to the requirements of Table 3 Separation
Geotextile Property Requirements in AASHTO M 288, except the minimum permittivity of the
fabric should be 0.05 cm per second. The geotextile separator should also have an apparent
opening size (AOS) equal to or between the No. 70 and No. 100 U.S. Standard Sieve as determined
by ASTM D4751. Class 2 geotextiles may be joined either by sewing or overlapping. If the
material is joined by lapping, we recommend a minimum overlap of 3 feet.

The thickness of the first lift of structural fill overlying the fabric may be increased to 12 inches
prior to compaction.

As an alternative to placement of the separator fabric, the contractor may allow the material to
dry out to a point that effective compaction can occur. However, the contractor should be

cautioned that, depending on climate conditions, this may take a significant period of time.

5.0 LIMITATIONS

Subsurface explorations and testing identify actual subsurface conditions only at those points
where samples are taken, and at the time they are taken. Actual conditions at other locations of
the project site, including those inferred to exist between the sample poinis, may differ
significantly from conditions that exist at the sampling locations. The passage of time or

intervening causes may change the actual conditions at the sampling locations as well.
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SHANNON &WILSON, INC.

Interpretations and recommendations made by Shannon & Wilson are based solely upon
information available to Shannon & Wilson at the time the interpretations and recommendations

are made.

All documents prepared by Shannon & Wilson are instruments of service with respect to the
project for the sole use of the design-construct team. Only our team shall have the right to rely
upon such documents. Such documents are not intended or represented to be suitable for reuse.
Any such reuse without written verification or adaptation by Shannon & Wilson, as appropriate -
for the specific purpose intended, shall be at the user’s sole risk. '

Copies of documents that may be relied upon by the design-construct are limited to the printed
copies (also known as hard copies) that are signed or sealed by Shannon & Wilson. Text, data,
or graphics files in electronic media format are furnished solely for convenience. Any
conclusion or information obtained or derived from such electronic files shall be at the user’s
sole risk. If there is a discrepancy between the electronic files and the hard copies, the hard

copies govern.

Shannon & Wilson, Inc., has prepared the attachment Important Information About Your
Geotechnical/Environmental Report in Appendix B to assist you and others in understanding the

uses and limitations of our reports.

We trust that this information is sufficient for your needs at the present time. [t you have any
questions, please do not hesitate to call.

Sincerely,
SHANNON & WILSON, INC. _ !
it
0% 9?-5:’-3@?%
e e - f ;
g . 7%
Rohn D. Abbott, P.E. gt s 491H o % &
Senior Vice President %"w w' 'g
Reviewed by: ‘:g . M&AEBOTT :Sﬁ
LS *.. - h& e
N VRS
Steve Adamczak, PR

Vice President
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Appendix A

U.S. Army Corps of Engineers, Alaska District, Soils and Geology Section
Geotechnical Findings Report
Family Housing Replacement — Taku Gardens Resite
Fort Wainwright, Alaska
(FTW251)

U.S. Army Corps of Engineers, Alaska District, Soils and Geology Section
Geotechnical Findings Report
Family Housing Replacement — Taku Gardens Site
Fort Wainwright, Alaska
(FTW283)
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GEOTECHNICAL FINDINGS REPORT
REPLACEMENT FAMILY HOUSING ~ TAKU GARDENS RESITE
(FTW251)

FORT WAINWRIGHT, ALASKA

March 2004

1. Introduction

The results of a geotechnical investigation performed for the Replacement
Family Housing - Taku Gardens Resite at Fort Wainwright, Alaska are
presented in this report.

The purpose of the investigation was to identify surface and subsurface
conditions to address geotechnical and environmental concerns. This report
presents a summary of the findings based on site observations and results of
the field explorations and laboratory testing program.

2. Location and Project Description

The project site is located southeast of the intersection of 9t Street and Neely
Road. The project boundary is shown on the enclosed Project Location and
Vicinity Map, Figure 1.

The project scope is to construct 100 junior enlisted family housing quarters
consisting of single-story and two-story multi-family units with integral
garages. Supporting amenities include landscaping, playgrounds, driveways,
parking areas, streets, lighting, and below ground utilities.

3. Field Exploration

The subsurface exploration for the project was conducted on 14 November
2003 and 23 January to 14 February 2004. Initially, one boring was drilled in
November to obtain preliminary site data, primarily the potential presence of
permafrost. This initial boring was drilled to a depth of 15.2 meters. To
complete the exploration, 38 borings were drilled in January and February to
depths ranging from 4.6 to 15.2 meters. The 39 test borings have been
designated AP-8910 and AP-8943 through AP-8980.

One boring (AP-8910 drilled in November) was drilled by the Alaska District’s
CME 850 drill crew. The remainder of the borings were drilled with a track
mounted, Mobile B61 HDX drill rig owned and operated by Tester Drilling
Services under contract with the U.S. Army Corps of Engineers, Alaska District
(USACE-AD). The drill rigs were fitted with continuous flight, 203-millimeter
diameter, hollow-stem auger. Engineers with the Corps supervised the drilling



Geotechnical Findings Report
Family Housing Replacement - Taku Gardens Resite (FTW251 H
Fort Wainwright, Alaska

and logged the test borings in accordance with ASTM D-2488-93, "Description
and Identification of Soils (Visual - Manual Procedure).”

The test boring locations were determined using standard survey techniques.
DOWL Engineers, under contract with USACE-AD, performed the survey.
Horizontal coordinates are based on Alaska State Plane Zone 3, NADS83
(metric). The horizontal control point is USACE Monument "W-3", having a
value of Northing 1,206,895.534, and Easting 420,550.111. Elevations are
based on NAVD88 datum referencing U.S. Coast and Geodetic Survey
monument "W-2" having an elevation of 136.763 meters, Mean Sea Level. The
boring locations are shown on the enclosed Test Boring Location Map, Figure
2. This map overlays a recent aerial photograph.

Soil samples generally were procured near the surface, at 0.75 and 1.5 meters
below the ground surface, and at 1.5-meter intervals thereafter. Grab samples
were taken at the surface with subsequent samples being taken with a 63.5-
millimeter inside diameter, split spoon sampler driven with a 154-kilogram
hammer falling 760 millimeters operated with a cathead and rope system. The
sampler was driven 450 millimeters ahead of the auger. The number of blows
required to drive each 150-millimeter increment is recorded on the exploration
logs. The blow count is an indication of the relative density or consistency of
the soil.

Many of the recovered samples were scanned for volatile organic compounds
(VOCs) with a photo ionization detector (PID). The PID readings, in parts per
million (ppm), were recorded by a chemist with the Corps and are shown on
the exploration logs.

4. Laboratory Testing and Soils Classification

A laboratory testing program was established to classify and determine
physical properties of the soils encountered. The testing program consisted of
a total of 50 moisture content tests, 95 sieve analyses, and 40 frost
classification tests. The tests were performed in accordance with the latest
edition of the following methods.

ASTM D 422, "Standard Test Method for Particle Size Analysis of Soils".
ASTM D 2216, "Standard Test Method for Laboratory Determination of
Water (Moisture) Content of Soil and Rock by Mass".

e« ASTM D 2487, "Standard Practice for Classification of Soils for Engineering
Purposes (Uniform Soil Classification System)".
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e TM 5-822-5, "Pavement Design for Roads Streets, Walks, and Open Storage
Areas” (frost classification).

The soil descriptions and classifications contained in this report and presented
on the final exploration logs are the project engineer's interpretation of the
field logs and results of the laboratory testing program. The stratification lines
represent approximate boundaries between soil types; the transitions are often
gradual or not discernible by drill action. The exploration logs are enclosed as
Appendix A and grain-size distribution curves and laboratory test results are
enclosed as Appendix B.

In addition to field screening of the soils with a PID, soil from the samples was
also collected for further environmental contamination testing. The results of
the environmental testing are presented separately in a chemical data report
prepared by the Alaska District’s Materials Section.

5. Regional Geology

General: Fort Wainwright is located adjacent to Fairbanks, to the south and
east, in the Tanana-Kuskokwim Lowland section of the Western Alaska
province of the Intermontane Plateaus. The post is situated in the Tanana
River valley on the broad essentially level flood plain of the Tanana and Chena
Rivers. The Tanana River valley is a large structural basin bordered by the
Yukon-Tanana Upland (Birch Hills locally) on the north and the rugged Alaska
Range on the south.

Throughout Quaternary time (Pleistocene and Holocene), cycles of deposition
and erosion occurred in the Tanana basin as a result of climatic changes.
Deposition occurred during times of glacial advance and erosion during times
of glacial recession. As a result, the basin aggraded with alluvial deposits
(fluvial and glaciofluvial) of gravel, sand and silt. These deposits extend to a
rugged bedrock floor and range from a few millimeters in thickness near Birch
Hills to in excess of 180 meters near the Tanana River. The near-surface
alluvial deposits are probably of Holocene age while the deeper deposits are
primarily of Pleistocene age. These deposits were formed during the
aggradation of the basin by the Tanana River and its southern, glacier-fed
tributaries from the Alaska Range. This aggradation, migrating northward,
effectively pushed the Tanana River against and near the Yukon-Tanana
Upland. Consequently, the aggradation toward the north side of the Tanana
River basin forced the streams draining the uplands north of the Chena River
to aggrade their lower valleys. As this aggradation continued, the upland
streams formed coalescing alluvial fans that overlapped and inter-bedded the
Tanana alluvium with silt and organic-rich sediments.

During the periods of glacial advance, vast amounts of silt and silty fine sand
were wind borne from the flood plain and deposited as a blanket of loess on
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the upland ridges. This blanket ranges from a few millimeters in thickness on
ridge summits to more than 45 meters on lower and mid slopes. Some of
these fines have since been re-transported both by wind and fluvial processes
to the creek bottoms and the basin floor. Currently, in areas not subject to
erosion, a mantle of silt or silty sand overlies the alluvial deposits of the basin
to depths ranging from about one to five meters in the Fort Wainwright area.

The Fairbanks and Fort Wainwright area is in the discontinuous permafrost
zone of Alaska. The presence of permafrost is widespread throughout this area
although its nature and occurrence varies. Where present, it is frequently
encountered well below the seasonal thaw zone to depths reported to 75
meters in the Fairbanks area. It also frequently occurs in multiple layers of
varying thickness separated by unfrozen zones known as taliks. Ice content
varies little in the alluvial sands and gravels. It generally exists as inclusions
in the interstitial soil voids and cements the soil particles to one another.

Large ice masses are uncommon in these coarse alluvial sediments. The ice
content in the surficial silts and silty sands is generally much higher than that
of the alluvium and frequently forms into ice lenses that can grow to tens of
millimeters in thickness. Since the early 1900's, degradation of permafrost in
the area has occurred as a result of removing the vegetative cover generally by
land development and fire. Pewe and Reger report these disturbances have
increased the depth to permafrost by seven to 12 meters.

Area Hydrogeology: Groundwater generally flows in a west-northwestward
direction in the Fairbanks and Fort Wainwright area, similar to the flow
direction of the Chena and Tanana Rivers. However, permafrost bodies and
streams do influence flow direction on a local basis. The groundwater table is
generally encountered by a depth of three to six meters below the ground
surface. The Tanana basin alluvium is the aquifer of the area and it is
considered to be unconfined in permafrost-free areas. Groundwater in wells
drilled through permafrost typically exhibit, by definition, the characteristic of
a oonfined aquifer in that it rises to levels above the bottom of the confining
layer (permafrost). These levels are similar to those of wells drilled in unfrozen
alluvium that suggests the basin alluvium is a single unit aquifer. As
discussed above, the extent of the alluvium deposit is vast. This results in
enormous water storage capacity. Cederstrom, through well tests, showed that
transmissivity of the alluvium to be several hundred thousand liters per day
per meter.

Seismicity: Fort Wainwright is located in a seismic locale where great damage
can occur in the event of a major earthquake. These structures should be
designed according to the International Building Code (IBC) 2000.

As a minimum, the in-situ mineral soils at the planned site and compacted,
classified material used for engineered fills both have the characteristics of
Site Class D soils as defined in the IBC. It would be appropriate to develop the



response spectra for seismic analysis of the proposed structures using Site
Class D. However, it will also be necessary to evaluate the liquefaction
potential of the site and address the potential for settlement and/or loss of
bearing capacity during a seismic event as part of the foundation design for
structures. More detailed seismic information for conditions at Fort
Wainwright can be obtained in “Final Report — Geologic Evaluation of Fort
Wainwright, Alaska” prepared by Geomatrix Consultants dated June 1997.

6. Site Conditions
Surface:

The site is generally flat with little vertical relief. Ground elevations are
generally near 136 meters. An east-west oriented, overhead power line and a
parallel underground communication line bisect the site. There are several
trails that pass through the site. The north portion of the site is cleared and
used as a snow storage area. The southwest corner has been used as a
community garden and is traversed with numerous fences. The community
garden is shown on photograph 1 below. An electrical substation owned by
Golden Valley Electric Association extends into the southeast corner of the
site. The remainder of the site is vegetated with a dense cover of second or
third growth alder, aspen, scattered spruce and birch to about 150 millimeters
in diameter. Some individual trees, however, have diameters to 500
millimeters. Photograph 2 below shows the dense, wooded area.

Subsurface:

This site has a history of past activities that include the presence of buildings,
parking areas, and military equipment storage. An overlay of the site with the
test boring locations on a 1956 aerial photograph is included as Figure 3. As
expected from past land use and construction activities, the test borings
indicate the presence of fill, backfill, and disturbed native soils. Where such
soils are suspected they have been annotated on the exploration logs as fill. It
was not always possible to differentiate between disturbed soils and native in-
situ material due to similarity. Consequently, fill, backfill, and disturbed soils
may have been encountered in a boring, but not annotated. It should be noted
that AP-8960 encountered fill with metal debris to a depth of about 2.5 meters.
Photograph 3 shows some of the debris removed from the cuttings of that
boring. Other borings where fill was identified include AP-8943, AP-8950, AP-
8951, AP-8969, AP-8971, AP-8976 and AP-8980



Photograph 1 - Northwestward view across the community garden area located
in the southwest corner of the site.

Photograph 2 - Drilling operation in the dense, wooded portion of the site.

Other areas with buried debris could be present on the site. When the drilling
was performed the site was snow covered and surficial debris generally was not
visible. A 55-gallon drum was observed near the northwest corner of the
substation. As a precaution, one boring (AP-8980) to a depth of 4.6 meters was
drilled at the drum location and chemical sampling was performed. The results
of the additional chemical testing will be inciuded in the Chemical Data
Report.



Photograph 3 - Debris recovered in cuttings from AP-8960.

These surficial soils generally consist of silt (ML) and silty sand (SM) with some
occurrences of silty gravel (GM). These soils were present from the surface to a
depth up to four meters. These soils predominately classify as frost susceptible
(F4 to F1). Blow counts indicate the fine-grain soils have a very soft to stiff
consistency and the granular soils to be loose to medium dense.

The soils beneath the surficial soils generally consist of brown to gray, moist to
wet, poorly and well-graded alluvial sands and gravels (SP, SW, GP, GW). These
soils predominantly classify as possibly frost susceptible (PFS) to non-frost
susceptible (NFS) to the depth of exploration. At some boring locations a
transitional layer of poorly graded sand with silt (SP-SM) separates the two soil
zones. Boring AP-8948 encountered a stratum of poorly graded sand (SP) from
3.7 to 6.7 meters depth that contained substantial amounts of tree fragments
and wood. Tree fragments and wood are often encountered in these alluvial
deposits, but the volume recovered in these samples was unusually high.
Although no cobbles were encountered, the presence of cobbles is possible
based on the geological origins of the site material. Blow counts indicate these
soils be in a loose to medium dense state both above and below the
groundwater water table.

Groundwater was encountered in all test borings except where permafrost was
encountered at a shallow depth. The groundwater table was encountered at
depths ranging from 3.5 to 5.7 meters while drilling. These while drilling levels
are recorded on the exploration logs. Piezometers were installed in five test



borings. The piezometers allow the groundwater levels to stabilize after
drilling so that relatively accurate measurements may be obtained at later
dates. The observations made to date are presented in Table 1. The
groundwater levels fluctuate seasonally and with changes in precipitation and
run-off conditions. The groundwater elevation may be at an annual low during
the period when these water level measurements were taken.

TABLE 1 - GROUNDWATER LEVELS

Test Boring While Drilling Piezometric Elevation Date
Elevation {meters) (meters)

AP-8955-P 131.84 132.20 16 February 2004

AP-8957-P 132.38 132,38 16 February 2004

AP-8963-P 131.45 132.19 16 February 2004

AP-8967-P 132.55 132.52 16 February 2004

AP-8976-P 132.52 132.58 16 February 2004

Seasonal frost was encountered up to a depth of two meters at the time of the
exploration. Well-bonded permafrost with no excess moisture (Nbn) and some
small visible ice crystals (Vx) was encountered from near the ground surface to
the depth of exploration in AP-8978 and AP-8979 and at depth in AP-8977.
Permafrost was not encountered in any of the other borings drilled at the site.

i i 9

Photograph 4 - Ice crystals as seen in permafrost samples from AP-8978 at a
depth of 11.9 meters.

The recorded PID readings were all less than six ppm. These readings are
recorded on the exploration logs. However, not all samples were screened with



the PID due to short-term equipment problems.

Enclosures:

Figure 1 - Project Location and Vicinity Map

Figure 2 - Test Boring Location Map (Recent Aerial Photograph)
Figure 3 - Test Boring Location Map (1956 Aerial Photograph)
Appendix A - Test Boring Logs

Appendix B - Laboratory Results for Selected Soil Samples
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EXPLORATION LOG FTW25

ALASKA DISTRICT  |Pojsc  Famy Housho Rpkooment TduGardersReste | Pago 1 i 2
CORPS OF ENGINEERS ainwright, Alaska (FTW251) ok 14Nov2003
ENGINEERING SERVICES =y
: . rilling Agency: [0 Alaska District Blevation Datum:
Soils and Geology Section Oter  USACE ML [ oher
_ Northing: 367851 m Top of Hoe bl
EXPLORATION LOG  [ioer 1etis  mim Todie
Hole Number, Field: Pemanent: Operator: Inspector.
819 AP-8910 Rortnie Ngirailitd Robert Weakland, Cynthia Turenne
TypeofHoe: [ other Depth t Groundwater: Depth Difled: Totdl Depth:
[ TestPit X AugerHoe [ Monitoing Wel ] Piezometer 37mWD 152m 152m
Hammer Weight Spit Spoon 10: Size and Type of Bit Type of Equipment: Type of Samples:
154kg 64mm 23mmHSA CME 850w Cathead & Rope Graband Drive
S Chissfcaton GnSe | E .
- glage| = ASTD 267 r D288 - S1E] | s et
= 2|08 8 3 Slolg|&| S| £ | SousAgenadsichipbi0mimees ndm) 19
s 8|82 B € Sl81&E| x|a | = | minesdsow
3 E2|EE| B | o | =|lR|=|=E|a |
B M | SiySAND 1-12 Brown, o, fine sand, nonplasic (NP fres
5 NFS 4 P | Poolygakd SAND 4 Brown bty maist fine o medum sand
i 5 17
."{ :\‘\\*\ 4
L RS 3 | @ SND 4 ;
ﬁ NS s Poaty gaded . Bron botan i fne bmedm sand
B, {.‘ o 3
|— 2.5:“;;‘
L gl N WS| 3 | @ | PoaygakiSeo B| 4 Brunn i agrbabirg e gad b o
N 4
30 A 2
Y
NS 6 SN | Welgadd SAND wih Gad SB| A Brown, wet angubr gravel, fne o coarse sand, gravel and cobble
9 08 factured whis diving
% GN | Wdgradd GRAVE wih Sad &4 6!5 Brown, wet, ang b suhangutr gavel, fne o coarse sand
1
6 GN | Wdgakd GRAVALwh Sad 51 4 Gray, wet, subangur fo stbrounded graval, fine 1o coarse sand, NP
g " fires; 5 meders of heaving sad
& %’:‘n Welgrachd GRAVEL wih St and Snd o | 4 Gray wef agur b subourded gl e o cosse sad
13 ’
NPA Fom 19E Project  Family Housing Replacement, Taku Gardens Resite Hole Number:
May 94 Prev. Ed. Obsolete AP-8910




151 TAKU RESITE.GPJ ACE_ANC.GDT 3/18/04

EXPLORATION LOG

ALASKADISTRICT  [Pofst  Famytusigepioaner auGaers st [ e 2 ot 2
CORPS OF ENGINEERS amaright, Alaska (FTW2S1) e
ENGINEERING SERVICES Diirg g =
» . rilling Agency: ka Distict Bevaton Datum;
Soils and Geology Section Gty SN ML [ oter
- Northing: 367,851 m Top of Hole
Hole Number, Field: Pemmanent Operator: Inspector:
B9 AP-8310 Ronie Ngiralid Robert Weakdand, Cynthia Turenne
TypeofHoe: [ other Depth t Groundwater. Depth Dried: Total Depth:
O TestPt X AugerHoe 1 Monitoring Wel O Piezometer 37mWD 152m 152m
Spit Spoon I1D: Size and Type of Bit Type of Equipment Type of Samples:
154kg 64mm WrmmHSA CME 850 W Cathead & Rope Grab and Drive
21 .. Ohssicain GenSe = Descpimand Remals
=1 glgel| = ASTMD 257 D 268 — Elzl | s a
=[S ele=l2%] S |8 Slelg|| S| 8| Smyenadshipomminesndme @
o Bll— g 3 E i 5] L't: é o milmelers of snow
8%&‘5&2&56% MR
Z5meas o heaing sad
i % 0| R | NoReooey TS miimelas of heave n senpler
— 11 1
— 12]
> g MR | NoRecovery 0 mlimeks of heave n samlr
i 2
- 13
— 14
— 15
Bolom ofFde 152m
L Hevaion 1215m
Groundwater Encouniered While Dillng: at an elevaion of 1330 m
E D= (Cokdt o Phokolorizzion Deleckor
— 17
— 18
13
— 2
NPA Fom 19E Project  Famity Housing Replacement, Taku Gardens Resite Hole Number:
May 94 Prev. Ed. Obsolete AP-8310




EXPLORATION LOG FTW2E1 1~KU RESITE.GPJ ACE ANC.GDT 3/18/04

ALASKA DISTRICT | Prkect gmmmmﬂmmwe Page 1 of 2
CORPS OF ENGINEERS ainwright, Alaska (FTW251) Do 8Feh2004
ENGINEERING SERVICES T ey
A . riling Agency: aska District Blevation Datum:
Soils and Geology Section Oter  TostorDrling ML O oher
- Northing: 1,206,636 m Top of Hole
EXPLORATION LOG [ [oiw  amem e
Hole Number, Field: Permanent Operator. Inspecior:
TB-20 AP-8943 Lincoln Trigg Steven Henslee
TypeofHoe: [ other Depth t Groundwater: Depth Drfled: Totd Deptr:
[ TestPit [ AugerHoe [ Monitoing Wel 1 Piezometer ATmWD 149m 154m
Harmmer Weight Spit Spoon 1 Size and Type of Bit Type of Equipment Type of Samples:
15kg s4mm 3mmHSA Mobile B§1 HDX wiCathead & Rope: Grab and Drive
Bl vel « Ofsczkn g’ | € DesajinandRemats
=l .. S | 89 E ASTM D287 aD 488 _ ‘é‘ E | . | Secdgowhieesto Dmimetes L d snow
=8l 2|2|08] & 5 Pl lalH|le| 2
= L2 A | @= | e s w© c ©
2l E|85|82] &5 | & o|3|E| B2 2
HEEEAEEERE RIR|E| 2| s
Nn| R Gah | SM | StySANDwihGad B A Brown, ficzen, rounded gravel fne o medium sind, nonplasic
3 08 (NP fnes, FLL
= N
[ M Nn| B }g M | SySAND 045 Tan, froeen, fine sand, NP fines, ALL.
R 15
\fen| B | 0 M| Smystr B | @ 4| 1| Tt s s AL
N i )
— 2
M| 2 | M| _STwhSad 2|%| 72 4 Dark brown e fre serd NP fres
= S| | P | PoolygabdSADWHGad %5 | 04 N Gy, o, rounded g, fre b medmsand
Il FFS 3 @ | Poorlygakd GRAVEL wih Sad 25 Brown, maist rounded gravel, fne b medim sand
3 h 4
| ¢ e Poory grackd SAND vih Giael ") Gy et sutrotrckd b runded el ine medum s
Y
. ?_f:.“:::
X
| t N 2 P | PoolygakdSAND 13 Gray, el ourced gl e b medim sand
RSN §
5 @ | Pooty gradd GRAVEL wih Serd % Gray, vt subrouncd o rounced gravel e b coarse sard
3

NPA Form 19
May 94 Prev. Ed. Obsolete

Project  Family Housing Replacement, Taku Gardens Resite

Hole Number;
AP-8343




ALASKA DISTRICT

CORPS OF ENGINEERS
ENGINEERING SERVICES

Soails and Geology Section
EXPLORATION LOG

Project

Family Housing Replacement, Taku Gardens Resite

Fort Waimwright, Alaska (FTW251)

Page 2 of 2

Dale  8Feb2004

Driling Agency:
Other

[0 Alaska District
Tester Drilling

Blevaton Daum:
XIMSL [T oher

Location:

Northing:
Easfing:

1,206,636 m
42104Tm

Top of Hole

Elevafon: ~ 1269mM

Hole Number, Field:
TB-20

Pemmanent
AP-8943

Operator.

Trigg

Inspector;
Steven Henslee

TypeofHole: [3 other

(O TestPit X AugerHoe [ Monitoring Wel

[ Piezometer

Depth to Groundwater:
47mWD

Depth Driled:
149m

Toid Depth:
154m

Hammer Wek
154kg ot

Splt Spoon 10;

64nm

Size and Type of Bit
203mmHSA

Type of Equpment

Mobile B61 HDX wiCathead & Rope

Type of Samples:
Grab and Drive

Depth (m)
Sample
Frozen

ASTM D 4083
Frost Class.
™ 5-822-5

Blow Count

Symbol

Chsdcdon
ASIMD 287 D243

Gande

%Fines
[Max Size (mm)
PID (ppm})

%Gravel
%Sand

% Water

Desapinad Remats
Second growh fees 1o 15) miimeters; 450 milimeters of snow

:51 TAKU RESITE.GPJ ACE _ANC.GDT 3/18/04

>

"5, Lithology

1 I L
;:‘q; - ",'. 'T, -~
L S o

1
=
s]
"ok

&

]
’.‘3;’:

I
=
45

5.6

|

=
rrm . vy
g e
e

]
o

1
%
£

o

[--1--1 3]

H20mm

Poatly grarded GRAVBL wih Sand

Poaly gaced GRAVEL wih Sand

>T6

Gray, wet, rounded graved medim o ooarse sard

Gray, wet, subrounded 1o rounded gravel mediumi 1o coarse sand

|— 17]

— 18

Boom of Hoe 154m

Bevaion 1215m
Goundwaler Encountered While Dilling: at an elevalion of 1322 m
PD = {CoidtHof) Phalp lorizaion Delecior

EXFLORATION LOG

—
NPA Fom 19E Project  Family Housing Replacement, Taku Gardens Resite Hole Number:
May 94 Prev. Ed. Obsokete AP-8343




AU RESITE,GPJ ACE ANC.GDT 3/18/04

EXPLORATION LOG FTW25.

Project  Family Housing Replacement, Taku Gardens Resite 1o 1
ALASKA DISTRICT FanyHousg Rt ot Pa
CORPS OF ENGINEERS Dae:  27Jan2004
ENGINEERING SERVICES S e
b . riling Agency: aska District Elevation Datum:
Soils and Geology Section Ober  TesterDrling VS O cher
- Northing: 1,206,956 m Top of Hole
EXPLORATION LOG  [wosr [ofiw  vusem Todte
Hole Number, Field: Permenent: Operator: Inspecior;
829 AP-8944 Lincoln Trigg James Robson
TypeofHoe: [ ofher Depth to Groundwater. Depth Dilled: Totdl Deptht
(3 TestPit X AugerHoe (O Monitoring Wel 1 Piezometer 44mWD 75m 79m
Hammer Weight Spit Spoon 1D Size and Type of Bit Type of Equipment Type of Samples:
154kg §4mm M3mmHSA Mobile B61 HDX wiCathead & Rope Graband Drive
gl Censican Gnee | E :
=1 .. gr gz = ASTMD 287 a D288 _ ‘E’ Il . P@mbmmmaﬂm
=l 8lelllezl S | B S lola|l |8
| 2| ala=] = a gl 2| L| = )
£le|E(8E = 5 | € AEIHEIRE
Sl5|8|E2|F8| & | & 2lEls|Sla = _
Nn| B | Gab | M | & ] Derk brown, Tz, e sand [Ticaceou s, norpkeic (NP) rcs,
03 ToPSOL
w B g M | SLTwihSad 5|75 AL Yehowishian maist, fine sand, NP fnes
: :
- N T) i M| T 6/3 Tan and gray, maist, fre sand, NP fnes:
3 4
b= 2]
= NFS % P [ PorygaedSD | ol 3 5 4 [ Tmmtiebmedmsad 1l
2
- .\R T@ g P | Poalygadkd SANDwihGa S| |35 12% Gray,wel, strounded gavel e medim sad
1
B g GV | WdgakdGRAVEL 5 Derk gy, wet, subrounded g, e coarse sand
| 9
[ 172 @ | PoaygakdGRAE. B Dak gay, wet subrounded grave, e o medum sand
4
= Bolom ofHok 79m
Bevdion 1282m
8 Groundacker Encorired Whie Ding. atan ebvalion of 1317 m
P = (CakdHof Phoio lorizalion Deeckor
=
— 10
NPA Fom 13-E Project:  Family Housing Replacement, Taku Gardens Resite Hole Number:
May 94 Prev. Ed. Obsolete AP-8944







AKU RESITE.GPJ ACE_ANC.GDT 3/18/04

ALASKA DISTRICT |Pojst  FomiyHosigRepaaner TduGainsReste. | pogo 1 o 2
CORPS OF ENGINEERS Vit Asia, TWES) Do 27Jan2004
ENGINEERING SERVICES s S
. . riling Agency: laska District Blevation Dattam:
Soils and Geology Section Oter | TesterDrling ML [ ober
- Northing: 1,206,954 m Top of Hoe
EXPLORATION LOG  [iuwn [oiiw  tuin Tpdie
Hole Number, Field: Pemenent Operator. Inspector:
TB-30 AP-8945 incoln Trigg James Robson
TyreofHoe: [ oter Dep to Groundwater: Depth Dried: Told Dept:
[ TestPit M AugerHoe  [J Moritoring Wel [ Piezometer 37TmWD 10.7m 107m
Hammer Weight Spit Spoon 1D Size and Type of Bit Type of Equipment Type of Samples:
154kg e4mm 23mmHSA Mobsie B51 HDX wiCathead & Rope Grab and Drive
2| Chescaon Gnse | E " DesoffmandRarats
=|8le|2|08] S8 5 glo|la|l&|8] 8
= =g O | O= | = f a © = ©
Bl | | 8|32 z £ 51311 35lel| =
S|5]|8|22|i2| & | a| RlR|E|E]|a | =
N H Gab M | ST 6| 4 Tan foeen subangubar gravel, fine fo coarse sand, norplstc (NP
NS 05 fes
[ X 7 % M| aT 0| u| 6 6’ 12 | Tany frozen e sand NP s, iterbeddod byers 75 ilimeers
S N R SR N R A R N
L -‘:::‘\ [ § M| SiysaD 0| 8|16 2| 5 | Tk ieomamsn
T 2
— 2%
{1
- NFS ; P | Poodygakd SAND 0|%]|5 L 8 | Lighttrown ot medimsond
3 .
_______________ !-.—...1__.______,.._.._.._.._.._—-_—
g NFS 181 SN | WelgadedSAND 5 Gy, wel, runded gravel, fine o coarse sand
8
— g @ | Poaygakd GRAVEL 51 Gy wel e o coarse sard
8
5 g GV | Welgakd GRAVEL 51 Darkcgray, wet ourckd gvel fre o ccarse sard
B 6
~ g SN | WelgadedSAND i Dark gray, wet, roundid gravel e 1o coarse sand
: 5
L qob T

EXPLORATION LOG

NPA Forn 19E

May 94 Prev. Ed. Obsolete

Project Family Housing Replacement, Taku Gardens Resite | Hole Number:

AP-3345




EXPLORATION LOG FTW251 TAKU RESITE.GPJ ACE_ANC.GDT 3/18/04

ALASKA DISTRICT | Project E;“%WRWMW;“GM‘SR% | Page 2 of 2
CORPS OF ENGINEERS ainwright, Alaska (FTW251) D 27Jan200d
ENGINEERING SERVICES | = =
. . niing Agency. laska District Blevation Datum;
Soils and Geology Section Oter  TesterDiing ML O oher
- Northing: 1,206954m Top of Hoe
EXPLORATION LOG  [iim [t i -
Hole Number, Field: Permanent Operator: Inspector.
B30 AP-3345 incoln Trigg James Robson
TypeofHoe: [ other Depth t Groundwater: Depth Drflect: Totdl Depth:
[J TestPit X1 AugerHoe [ MontingWel [ Piezometer 37mWD 107m 107m
Weight Spit Spoon ID: Size and Type of Bt Type of Equipment: Type of Samples:
154kg g4mm 23mmHSA Mobie B51 HDX wiCathead & Rope Grab and Drive
3| Classiczin GanS® E :
=1 . E@g = ASTMD 2467 a D 288 — :,E: Tl . Amb1mnimaﬂm
=|8le|s=|O8| & = Slolg|R|E| &
£lg|e2|8E|as g N N =
HEIEEAEEERE AHHEIRE
T Aus plgged, et b b oo
- 11 Boiorn of Hole 107 m
Bevaion 1252m
Grourdwater Encourtered Whike Diling: at an elvaion of 1321 m
B PD = (Cokdtof) Phoko boizaion Detector
— 12}
— 13§
- 14
— 15|
— 16
— 17
— 18]
— 19]
-
NPA Forn 19E Project Family Housing Replacement, Taku Gardens Reste | Hole Number:
May 94 Prev. Ed. Obsolete AP-8345




AKU RESITE.GPJ ACE_ANC.GDT 3/18/04

EXPLORATION LOG

ALASKA DISTRICT  |Pefst  FaniyHoushg Reptoment TouGaers Fese | og 1 o 1
CORPS OF ENGINEERS Ak G D 25Jan2004
ENGINEERING SERVICES S
) . . riling Agency. 1 Alaska District Elevation Datum:
Soils and Geology Section Oter  Teste Drilg ML [ oher
_ Nothing:  1206952m Top of Hoe
EXPLORATION LOG [ Mw w2 ot
Hole Number, Field: Pemanent Operator. Inspector:
B34 AP-8346 incoln Trigg James Robson
TypeofHoe: [ other Depth fo Groundwate: Depth Driled: Totd Depth:
O] TestPit DX AugerHoe [ MontoingWel [ Plezomeer 43mWD 75m 79m
Hammer Weght Spit Spoon 1D Size and Type of Bit Type of Equipment Type of Samples:
154kg 64mm 23mmHSA Mobi B51 HDX wiCathead & Rope Grab and Drive
2| . Crassicaion G | E , N
| - g §§ 5 | ASMDAEaDXB _ 7:,“ E | . | Opnawbrsowdsosd
=g s=|1821 2 | B zl2|8|lo|e| &
gl e N | 82| B E 5|1 S| El xlel =
S5 E2|EE| & | & N 2le|lE|Sle |
Nn| H M | SadySLT Dak brown, foeen, fne sand micaceous], modisalddy plefc fnes
1‘;11 Nn| M| 15 | M| STwhSnd 2|8 4| M | Tonyfowen, fre sand nonplasic NP) fres fricaccats)
O a 07 phabectid
y B8 | M| smar Q| 4| 6| Yeoishen o ( oos, o WP
il 4
L ol
1+
- NN 2 || sy | 16 L] 9| Youshemmostiecans
N 3
L 4.:: §
e !
: 1| & | PeaboamisaDunst Dork gy, vet A5 ek e s icacecus NP s
2
= g GN | Welgaded GRAVEL wih Sand 70 Qay, wel, sbroundad gravel, e o coarse sand
6
- 3| O | Waigol GRVEL S “ Gy, ek subroucd gavel e comse snd
13
- Bolom of Hole 79m
Bevaon 1285m .
M Groundwater Encourtered Whie Diling: al an elevaon of 1322m
P = (ColdHol) Phobo krizzton Deleckor
- 9
— 10
NPA Fom 19E Project  Family Housing Replacement, Taku Gardens Resite Hole Number:

May 94 Prev. Ed. Obsolete AP-3346




EXPLORATIOM LOG FTW251 TAKU RESITE.GPJ ACE _ANC.GDT 3/18/04

ALASKA DISTRICT [Pt Fa g Rooront T Garkesfiss | oge 1 f 1
CORPS OF ENGINEERS ainwright, Alaska (FTW251) Dok 26 Jan 2004
ENGINEERING SERVICES e ——
A A riling Agency: Alaska District Blevaton Datum;
Sails and Geology Section R Oter  TesterDrfing ML O dhe
_ Noting:  1206983m Top of Hole N
Hole Number, Field: Permeanent Operator: Inspector:
TB32 AP-8347 incoln Trigg James Robson
TypeofHole: [ other Depth to Goundwater. Depth Driled: Totd Depth:
[ TestPit K AugerHoe [ Monitoing Wel 3 Piezometer ATmWD 75m 79m
Harmer Weight Spit Spoon 1D Size and Type of Bt Type of Equipment Type of Samples:
154kg e4mm 28mmHSA Mobde B61 HDX wiCathead & Rope Graband Drive
8luo| = Crsskoskn anse | E DesainandRermats
. = ped gﬁ § _ ASTMD 2487 aD 2488 . j E 'g B Openacafrsyowdnyig
=|Elels=lcE| ¢ |3 A ERE
815 F2|EE| 2 [ & lR|s|Ela|=
{ Nn| H M | SiySAND 1-{3 Brown, §teen, fne sand, nonplasic (NP) ines
. Nn| B[ o2 M Er L [ —
1
4 M4 | M| sy 4| ® 4] 9| e
3 .
— 2 [
=11 § 1 % M| aT 100 041 40 | Groenishgray, moist plasic nes
! 1 '
e 1 L I O A A Y N A
RN 1| e Poorly gracked SAND wih Skt Bkt s P s Do oo
- M 3
X 4
— 50 k
I % P | Poalygadd SANDwihGad Biack, wef, subrounded gravel, fne fo medium sand
9
- f| O | WgabdGRARLvhnd Dak gy, we stbrourcd gavel e coarse sand
12
— Bofomd Hoe 79m
Hevaion 1288m
Groundwaler Encourired While Drling: tan elevaon of 1320 m
0 PD = Caictof) Phoks lorizafion Delecor
- o
— 100
NPA Fom 19E Project  Family Housing Replacement, Taku Gardens Resite Hole Nummber:
May 94 Prev. Ed. Obsolete AP8347




AKU RESITE.GPJ ACE ANC.GDT 3/18/04

EXPLORATION LOG

Project  Family Housing Replacement, Taku Gardens Resite 10f2
ALASKA DISTRICT P gt o P
CORPS OF ENGINEERS D 5Feb200d
ENGINEERING SERVICES . P
. . riing Agency: laska District Elevafion Datum:
Soils and Geology Section Ofer  TesterDrfing ML [ oher
- Northing: 1,206,939 m Top of Hoe
EXPLORATION LOG o [t iz Tt
Hole Number, Field: Permanent Operator. Inspector:
1833 AP-8948 j Trigg Steven Henslee
TypeofHde: [ ather Depth to Groundwater: Depth Dried: Totdl Degit:
[0 TestPit 0K AugerHoe [ Monitoring Wel (] Piezometer 57TmWD 149m 154m
Harmmer Weight Spit Spoon 1D Size and Type of Bit Type of Equipment Type of Samples:
154kg 64mm W3mmHSA Moble B61 HDX wiCathead & Rope Grab and Drive
5 S18% 5 ASTMD 287 D 2488 _ S| 2| . | scomdgouieesi D0mns @nices s
= 208 8 > 2lolel S|l &8
= D= | o a @ [ ©
=3 S |82 = | E 5| 3|E| 52| =
3 E2|EE| B | & MR EIES
Nn| F | Gab | M. | SLiwhsad El Brown fzen, ine sand, norplsic () s
. Nn| R 12 QATwhSmd  ° 12| m L 7| Eown e besm WPies
6
_ : Pocrly gakd SAND 5 Brown, mos, fre o meckm s, NP fnes
L 3 .
N
fSf$i ! r—/—"———"——"——"—"1 10| ||
Rlo1 | M| smysT 4|8 4| 1| Bomyms Feommen
3
NFS % P | Poory gaded SAND Brown, mat, fne o medum sand esimale 0% orgarics by
[~ viure
3
1 4
. 4 | @ | PooygatdswD Gy, wet e o mecum sand eskole 27 argrics
6
e (1 [ Y 1 N | S AUV VPO SR
3 | @ | PoaygabiGRAELWhSH 2 Gray, e rounckd graved e o ccarse sand
5
4 | @ | PolgatdGRAEL WS % Gy, vt ouncd g e o comrse sad
10
NPA Fom 19-E Project  Family Housing Replacement, Taku Gardens Resite Hole Number,

May 94 Prev. Ed. Obsolete AP-8948




e ALASKADISTRICT [P FoniHoushgfplamen T Gaerseste | poge 2 of 2
CORPS OF ENGINEERS ainwright, Alaska (FTWZ31) o 5Feb2004
ENGINEERING SERVICES | p” e _
- . riling Agency: istrict Blevation Datum:
Soils and Geology Section X Oter  TesterDrling R ML [ ober
_ Noting  1,206339m Top of Hole n
EXPLORATION LOG  [iuwn 1t imtmin Todie |
Hole Number, Field: Pemanent Operator: Inspector:
B33 AP-8948 j Trigg Steven Henslee
TypeofHoe: [ other Depth o Groundwater: Depth Driled: Total Depth:
[ TestPit X AwerHoe [ MontoringWel [ Piezometer 57mWD 149m 154m
Weight Spit Spoon 1D: Size and Type of Bit Type of Equipment Type of Samples;
154kg 64rmm 23rmmHSA Mobile B61 HDX wiCathead & Rope Grab and Drive
2 o Gnge | E nadRerats
= . §§§ 15 ASTMD X487 D 2488 _ @ | E | _ | Secodgomhieesio 00 miimets 450 milimekes of snow
El 5| o o o _ [ ) N =T @
s|lelalg=|as] 2 | 2 s|2|l8|la|2| =
slz|E|85 8L = AREIEE
Flelslee|&E] 8 | 5 22| 2T | ==
TN
| @é
&
—11:{;
T
\‘\
L e
I\l.k
— 12h 1| e Pocrly graced GRAVEL wih Sand B Gray, et subrourded o roundid grave, ine b coarse serd
hg? ;
" 7
I
P
.—13:"
— 1
— 15 g @ | Poolygaded GRAVEL wih Sad 38 Gy, wet, subvounded o rounded gravel e o carse sand
12
= Boomof Holz 154m
Bevion 1216 m

— 17]

— 18

— 1

Groundwaer Encountered While Diling: 2t an elevalion of 1313m
PID = {Coldtof) Phoko lonizaion Deleckr

EXPLORATION LOG FTW251 TAKU RESITE.GPJ ACE_ANC.GDT 3/18/04

— )
NPA Fom 19€£ Project  Family Housing Replacerment, Talur Gardens Resite Hole Number;
May 94 Prev. Ed. Obsolete AP-5948




AKU RESITE.GPJ ACE ANC.GDT 3/18/04

EXPLORATION LOG

ALASKA DISTRICT [Pt FaiyboushgRepoamont T Garens st | poge 1 f 1
CORPS OF ENGINEERS PAmtight, Alaska {FTAZS1) Do 24Jan2004
== ENGINEERING SERVICES A
' riling Agency: (3 Alaska District Blevation Datum:
Soﬂs and Geology Section X Ober  TosterDrling RMSL [T ober
2. Northing: 1,206,887 m Top of Hoke
EXPLORATION LOG  [uos:  ftvs  tamrn Tpdie
Hole Number, Field: Pemmanent Operator: Inspector:
TB34 AP-§349 Lincoln Trigg James Robson
TypeofHoe: [ other Depth to Groundwater: Depth Drlledt: Total Depth:
[ TestPit X AugerHoe [ Monitoring Wel [ Piezometer 4AmWD 75m 79m
Hammer Weight Spit Spoon [D: Size and Type of Bit Type of Equipment Type of Samples:
154kg 64mm A3mmHSA Mobile B61 HDX wiCathead & Rope Grab and Drive
3| Cerssiaion G | E Desupknand Remeks
= gr 239 % ASTMD 2467 aD 288 — % | | Secondgos Aspensio 5 milimders stow
= c= |O=| & B S lo|lelN| S| B
= D= | o2 f a © [= Q|| = ©
i3 SeElgel = | € S| 3=l 5|2 =
a £2lEE] & | & _ QlE|&| 22 =
Nn| H M. | SadyST 4 Yelowish tn, froeen, subrounded gravel, e sand, nonplsic
33 NPes
) Nn| P ‘11; a_Wgﬁ@Mﬁﬁﬁ—s&ﬁ_' % 3-/2 [ Tan foom foosel shouded gavel b ccasesad. |
15
5 PFS 8 | @ | PooygubdGRABWhStadSd | B | 3| 7| 3| 4| 3| Tavienfoos) stmdgad e bomesnd
av
: 6
l— 2} .
*
- 3;§ NS % P | Poodygadd SANDwih Gad B|ew| 3] = 6 | Quaymostsbroundad gavd medim sand
t\ 8
K
| — 43‘.“‘:“-
o Y
- .~§ NFS 1% & | Poay gaded SAND wit Gl 4| 24| 8 12 | Gaywet stbounded gael medum sad
.\ 12
- g
!“:"
- L 2 | P | PooygabdD 6 Gy wet mecum sad
i 2
- 2 | ®| Poolygaedsan Cov—p—
R 7% 2
" AR 2
— 8 Boliom of Hoe 79m
Bevdion 1281 m
& Goundwaer Encountered While Driing: at an ebvaion of 1317 m
PD ={CakdHof) Phoko loizzion Delecr
- 9
8
— 10/
NPA Fom 19E Project  Family Housing Replacement, Taku Gardens Resite Hole Number:
May 94 Prev. Ed. Obsolete AP-8949




EXPLORATION LOG FTW251 TAKU RESITE.GPJ ACE ANC.GDT 3/18/04

ALASKA DISTRICT | Proect E;”%WRMT*;“WR&‘“ Page 1 of 1
CORPS OF ENGINEERS g, Alsi (FIWZS1) Do 23Jan2004
ENGINEERING SERVICES — e
. . riling Agency: aska Disfrict Blevation Datum:
Sails and Geology Section R Ober  TesterDelling ML [ e
e Northing: 1,206,884 m Top of Hole 3
EXPLORATION LOG  [irn i vamsim o |
Hole Number, Field: Permanent Operator. Inspector.
TB-35 AP-3950 Lincoln Trigg James Robson
TypeofHoe: [ other Depth to Groundwater: Depth Driledt: Total Depth:
[ TestPit [ AugerHoe [0 MontoingWe! 77 Plezometer R 75m 79m
Hammer Weight Splt Spoon 1D: Size and Type of Bit Type of Equipment Type of Samples:
133kg 64mm M3mmHSA Mobike B61 HDX wiCathead & Rope Grab and Drive
gl Cossicim Gngz | E ; :
= . ggz € ASTMD X487 D 2488 — ‘:7 Tl . mmmﬁm“m
= 8le|2|08 S8 5 Sl olglHla] 2
=S| = o | ©= | -2 o @ c 3]
SEIEEE JEEEEE
glslsl82lez| & [ & lR|=|S|a |«
5 \ Nn| R S| SiySAND gﬁnmnbmmmmﬁﬁm
Bl Nn| BB W Era 0| 2| 1 | Yelonkhbr b rosord prd sy sad ook NP |
4L nes
i %
! Nn| | 3 | M| syar Yelowih o fezen e send, NP fnes
— 2:“
— 3 % M| o1 | M| syar Brownish arange mai, e sand, NP ines
:_ 1
— 4':-;;3; ——————————————————————————————————
“*.
- l&;‘-" RS 2 & | Poolygakd GRAVELwihSnd ;] Gy, vt rounced gravel e b corse snd
R
& 3
L 3
L e\c.t 2 | S| WelgakdSADwhGas 6 Gy v ouncked gl e o ocerse sd
L 7l
Bt 3 SN | Welgaded SAND wih Gl 51 Gray, wel, subrounded g fre b coarse sard
X\ ;
— BotamofHo 79m
Bom 120m
i Grareirekr Not Reoorckd
PD = (Cokdtof Phoo lorzon Dekector
- o
— 104
NPA Form 19-E Project  Family Housing Replacement, Taku Gardens Resite Haole Number:
May 94 Prev. Ed. Obsolete AP-8350




KU RESITE.GPJ ACE_ANC.GDT 3/18/04

EXPLORATION LOG

ALASKA DISTRICT [ Prfst ottt o Gotsfite | rogs 1 1
CORPS OF ENGINEERS anwright, Alaska (FTW251) Do 26Jan 2004
i ENGINGERING SERVICES (- ——
. . riling Agency: aska District Blevation Datum:
Soils and Geology Section K Oter  TesterDifing ML [] oher
. Northing: 1,206,862m Top of Hole
EXPLORATION LOG  |uur 'etis  vaimn Todtbe
Hole Number, Field: Pemmenent Operator: Inspector.
TB36 AP-8951 incoin Trigg James Robson
TypeofHde: [ oher Depth o GroLndwater: Depth Driled: Totd Depte
[ TestPit (Xl AugerHde  CJ Monitoring Wel [ Piezometer 45mWD 75m 79m
Harmmer Weight Spit Spoon 1D: Size and Type of Bit Type of Equipment: Type of Samples:
154kg §4mm WmmHSA Mobie B61 HOX wiCathead & Rope Grab and Drive
2] . Cociczin Ghse | E Descipinard Rerats
= S EEE ASTMD 27 a D 288 S| & | scrdgobagemson o
— = o8 3 K] o I P B =
= 0= | <= s} 5] cl | »n | = «
= 82|82 = £ 51 3|(E]l s5]e| =
8 s2|EE| & | & SMEIEIF I
Nn| Fi N | SyGRAVELwhSad 9 | 7 Browe, by s brcurd gl b oo Sl ey
2 {NP) fes, possty ALL
| Nnf R4 || SysaD J Tan, foumn foose) e fo mediumsand NP fres, possty FLL
’ 3
L B3| M| sar ] Yelows e fzen, e sand, NP res |
2 !
— 24
= 3\@ 3 | ®| Poygueisno 2|3 4| 3| camatrmimen
':..:."_:‘:. N 10
[ 45'.“'\‘& __________________________________
B :3\ g SV | Welgraded SAND wih Gael 5 T Gay,moist b wet &t 465 meless, ioundad grave e o comrse sard
l.ﬁ\: 8
[ By
- R
— ‘*t:fs g P | Poolygakd SAND wihGrad 6| 2| 2|5 1 | Gay vt sbrounced gravel fre b corse snd
i 1| O | WegadGRARLvhSed 6 Gy, wet runded grave e o comrse s
11
[~ Bolomn of Hole 79m
Bevain 1288m
| Groundwater Enoouniered While Driing: &t an ekevdion of 123 m
PD = (CokiHof Phoko lorizzion Deleckor
— 10

NPA Fom 19E
May 94 Prev. Ed. Obsclete

Project  Family Housing Replacement, Taku Gardens Resite

Hole Number:
AP-8351




EXPLORATION LOG FTW251 TAKU RESITE.GPJ ACE_ANC GDT 3/18/04

ALASKADISTRICT  |Poft  FaniHosshgRepbosment HuGarkrsfiste | pop 1 o |
CORPS OF ENGINEERS ainwright, Alaska (FIW251) Dok 26 Jan 2004
ENGINEERING SERVICES ey = y
. riling Agency- aska Disfrict Bevation Datum:
Geology Section Ober  TestrDiling VL O oter
~ Notinig  1,206878m Top of Hole
EXPLORATION LOG i [t 2 -
Hole Number, Field: Pemmanent Operator: Inspector;
TB37 AP-8052 incoln Trigg James Robson
TypeofHoer [ other Depth to Groundwater: Depth Driled: Total Depth:
O TestPit X1 Auger Hoe O Monitoring Wel [ Pezometer 52mWD 75m 79m
Hammer Weight Spit Spoon |D: Size and Type of Bit Type of Equipment Type of Samples:
154kg 64mm 23mmHSA Mobie B61 HDX wiCathead & Rope Grab and Drive
al . Corsizion Gnse | € Desofnard Reras
El 3 S|ag| § | _ |AmpaaDa S 7:? E | . | Sondgoshigei i
=|8 g=|aa| S |2 AREIE N
gl 8518 & 5| S| & 5|2
3|3 E2|E| & | & | RlR|s|2|s | =
Mn| B SRR 5| 7 Yekoweh by Fouen, subroundad g e 1 oorss s
HH 02 nonplastc (NP, fnes
r 1-2' Mol B| o3 || sysvo e Yelow, fozen, fre s NP fies
t 8 '
N | 4 | m[ s T T 7| b | 1 [ Yawhnmod s s |
6
— 2|
- 5| GF | WigasIRAVEL WS @ ®|2|2]| |1 Tmmitangadieoomsesd
= t_} $ | Poorly gaded SAND wih St and Gael 0|55 5 0-17 5 | Taymost rounded grawd, fne o ooarse sand
sﬂ .
7
i \ 4
= # | N | Velgabd GRARL v Sd 7|4 Brown we, runded gael ine b coerse s
9
B FFS g GV | Welgadsd GRAVEL wih Sand 6 243 Dark gray, wet, subrounded gravel, fine b coarse sand
9
L Bokm ok 79m
Bevaion 1294m
- Goundwaer Encourdered While Diling: &t an devaon of 1321 m
PID = (CokdHof Photo lorizzion Detector
NPA Form 19 Project Family Housing Replacement, Taku Gardens Resite | Hole Number:

May 94 Prev. Ed. Obsolele AP4952




\KU RESITE.GPJ ACE_ANC.GDT 3/18/04

EXPLORATION LOG

ALASKA DISTRICT | Prfect  Fomiytusig elcement TduGarerseste | P 1 of 1
CORPS OF ENGINEERS ainwright, Alaska (FTW251) 5E - 0o
ENGINEERING SERVICES == =
riling Agency: [ Alaska District Hevation Datum:
Soﬂs and Geology Section Oter  Teskt Dilling ML [ o
_ Noting  1206831m Top of Hoke
EXPLORATION LOG  [iue 1otis  wamssin Todie
Hole Number, Field: Pemanent: Operator, Inspector;
TB-38 AP-83953 Lincoln Trigg James Robson
TypeofHoe: [ other Deph to Groundwater: Depth Dred: Total Depth:
[ TestPit DX AugerHole [ Monitoring Wed ] Piezomeler 5SmWo 75m 79m
Hammer Weight Spit Spoon 1D: Size and Type of Bit: Type of Equpment Type of Samples:
154kg 64mm 23mmHSA Mobie B61 HOX wiCathead & Rope Graband Drive
2] S e | E Desoima Reretts
€ A ASTMD 267 D248 — S| & . | sordgo g o
g c O 8 K] Ll b % a| 2
-%_ 32 'g‘l.o = -E o S| & > [m g
g 2eleE| § | &) QI2|%|E|E |5
Nn| B M| T 142 Tan, frozeny modieraiely plasic fres
Nn| R 3 M| SiySAND M4 )4| 13 4| 1| T ke suranded gae ine b corse sid noplsic
= NFS 192 @ | Poory gaded GRAVEL wih Sit and Sand R 3B| 5| 64 0—{3 1 Tan, fioeen (ooss), subrounded gravel, fine fo coarse sand
7| M
—~ NFS 194 GN | Welgadkd GRAVELwih Sand 6| 3| 2| 4|4 2| Tamidstunkdgadieborsesnd
16 '
= . 4
~ NFS g GN | Wdgadd GRAVEL wih Sard 8 Tan, wet, subrounded graved fine b coarse sand
4
— g P | Poaly gaced SAND wih Grave 5| 3|13 7 | Gay e sboudd gas e coase sad
10
B 191 W | Welgadd SANDwih Gasl 8 Gray, wet, subrounded graved fine o coarse sand
8
— Bokm o Fee 79m
Bovaion 179m
Grourdwaer Encountered While Dilng: at an ebvalion of 123 m
i PD= {CakdHof) Pholo korizzfion Deleckor

NPA Fom 19E
May 94 Prev. Ed. Obsolete

Project Famity Housing Replacement, Taku Gardenss Reste

Hole Number:
AP-8353




ALASKA DISTRICT  |Poiot  Famiynshafeptsmet TduGadesRiste | pago 1 f 1
CORPS OF ENGINEERS alnwright, Alaska (FTW251) Doer | 9Feb2004
ENGINEERING SERVICES S e ——
i . riling Agency: aska Distict Bevation Datum:
Soils and Geology Section X Oter  Testerbfing R NS [T oter
_ Norhing: 1,206,825m Top of Hole
EXPLORATION LOG  [uun oty i20n Tpdie
Hole Number, Fleld: Permanent Operator. Inspector:
TB-39 AP-3954 incoln Trigg Steven Henslee
TypeofHoe: [ other Depth i Groundwater: Dept Diflect Totd Depitt
O TestPit DX AugerHoe [ Monitoring Wel [} Piezometer 40mWo 75m 78m
Hammer Weight Spit Spoon 1D Size and Type of Bit Type of Equpment: Type of Samples:
154kg e4mm 28mmHSA Mokl B61 HDX wiCathead & Rope Grab and Drive
8laal Corsczin Gase | E pnand Renais
=l . 153 52 g ASTMD 2687 aD 2483 — . ’g _ | Secord growh tees b 200 milimeers, 480 millimeders of snow
=l 8lels=l22] S |3 Slofg|d|&] E|we
al2lE|ek|8=] B | E S5|3lE|s5lel=
a|lSlole<|oe] @ | & | R IR x| =[]0 |2
Nn| H Gab [ M| &T 6/6 Brown, froeen, norplasic (V) ines
- \ . L
L. 1~::{‘~.‘ NS| 5 P | PoalygakdSAD i T moist, fre sand
-‘-"‘:. R g _______________ B T e
L Bl o2 | M| smysT o|® 4| 4| Bommigioe
EH 3
— 2H1H]
- R 2| 3 |w| sy 1|n|z 4| B | Bommt e Pies
PO A NS @ | Poolygadkd GRAVEL wih Sand 4|46 3]13 8 | Red moit rouncid gravel medum b coarse sad
RS
l-:.‘
L. 4":‘:.;: h 4
% Ws| 2 | ®| PoolygaddSANDvinGam AR E: 15 | Gaywetmnidgad fmsm
.. g
— S
o
LW
SN
(= Br.'-;:i% % @ | Poolygakd GRAVELwihSnd 2|lal1|9 13 | Gaywe unddgas frepmedimsad
gl R 3
:
[_'.'!—- .
Q
g
&r 4| ® Poorly grackd SAND wah Gravel %5 Gray e roundd g, e o mecim sard
2 1
al- Bk o Fok 79m
@ Bavcéon 181 m
¥l Groundweer Encouriered Whie Diing 2t an ebvion of 1320m
2 PID = {CakiHof Phobo Yorizzfion Deteckr
é_ 9
8_
5
2—10
g| NPA Form 19E Project  Family Housing Replacement, Taku Gardens Resite Hole Nurnber:
2| May 94 Prev. Ed. Obsolete AP-3954




May 94 Prev. Ed. Obsolete

ey ALASKADISTRICT [Pk FomiHoushgRapaomun TG Reste [P 1 o 1
CORPS OF ENGINEERS ainwright, Alaska (FTW251) Do 9Feb200d
ENGINEERING SERVICES S
. . rifling Agency: [ Alaska District Elevation Datun:
Soils and Geology Section B Oter . TestesOrling ML (O ober
_ Noting  1206825m Top of Hoe
EXPLORATION LOG [ e iasmn T
Hole Number, Field: Pemanent: Operator; Inspector;
TB40 AP-B955P Triag Steven Henslee
TypeofHoe:  [J oter Depth to Groundwater: Depih Drled: Totdl Depth:
[ TestPit [J AugerHoe [ MonitoingWel (X1 Piezometer ATmWD 73m 78m
Hammer Wexght Spit Spoon 1D; Size and Type of Bit Type of Equipment Type of Samples:
154kg 84mm 23rmmHSA Mobie B51 HDXwiCathead & Rope Graband Drive
. 3| 4 Clssitaion GanSe E Desapinad Rematks
= .. g8 E ASTMD 27 aD 488 _ o | E| _ | Secodgowhteesto 180 miimeers, 50 miimeers ofsnow
~| 2|2 CD [ 8 o [ = 0 % & 2 | e
F= Ke} a SE ':7)‘“‘7 o © 5 uE’ > o s
HEHE A QlE|&|8/8 |
[ 2 [ & | ™| SyAD A Brown, foeen, o sarmd norplsic () es
- T
S0 WS|4 | | PoygasaDwn 1|95 4| 2 [ Tmossenmimsn o
= . e
2
2 | P | PolgadSHD 1 Tan, moit, fre o medumsand
i 2
NS| 3 | @ | PoalgiisaD g Tan, o fre o meckm sand
2 .
R B B e i L || O N G o
Kiw
i NFS g $ | Poolygraded SAND wih G % Gy, wel, rounded gavel e fo coarse sand
3 Yy
Tie
65&‘? 2 | @ | RoyguidGRAELwhSnd 19 Gray ek, subrourced o rouncd vl e coase srd
L@,
a2 4
S
S K
5l PR
ol- 1t'a
2
94 M ' 2 | @
w S N Poorly grackd GRAVEL wih Sad 1| Gray, wef, subrourded to rounded gravel, coarse sard
g &
= Bokm offk 78m
i Bevicn 1288 m
= Groundaake Ercourered Whie Diling: 2en ekvaion of 318m
§ PD={ColdHdf) Phobo lorizzfion Deleckor
¥
9
V] =
9
=
ef 1
Sf NPA Forn 19€ Project Family Housing Replacemest, Taku Gardens Reste | Hole Nunber:
=

AP-8355P




ALASKA DISTRICT [Pkt FonyHosrgReptooment T Gordrsfoske P 1o 1
CORPS OF ENGINEERS ainwight, Aleska (FTVW21) e = e
ENGINEERING SERVICES — e
. . riling Agency: laska District Blevation Datum:
Soils and Geology Section Oter  TesterDrfing ML L] oher
_ Noting  1206822m Top of Hole
EXPLORATION LOG [ [t v2usam Tpdie
Hole Number, Field: Pemanent Operator: Inspector;
TB8-41 AP-8956 j Trigy Steven Hensleg
TyedfHde: [ oher Depth to Groundwater; Depth Driled: Totd Depth;
[ TestPt X AugerHoe  [O MontoingWel [ Piezometer 47TmWD 3m 78m
Hammer Weight Spit Spoon 1D; Size and Type of Bit Type of Equipment Type of Samples:
154kg 64mm 23mmHSA Mobik B61 HDX wiCathead & Rope Grab and Drive
2l Cssicn GenSe E DesopinadRemals
=1 .. |48 E ASTMD 287 aD 68 _ % E | | Second gowhieesb 150 milimekers, 40 nilimekers of siow
= Blels=lS] S |3 2lolg|B|8| E|w=
g2 85| B=| 3 sla|Elz|2| =
3|3 g2z & | & 2|25 2= =
i Nn| M | G | M | SOwhsad 7 Bk b brown Fozen, ine sarv, norplsio (P ies, et
03 0% orgarics by velme
. & ws| o3| e | Poygaedstd | k] [ Tomatiesd B
s 3
- NS| 2 | ® | PoolygudSHD ) Tary s, e sand, 50 limeers of sy sand 15 meess
- R 2 .
- 2.“\
[l Ll I P | Pookygadd SANDwih Gavd “|%|3 2| 2| Bowmitarddgad feomimsnd
5
| 3 | @ | Poodygakd SANDwhGawd Brown, et rounded gavel e o medium s
; 4
8 3 | @ Poorly grackd GRAVEL wah Sand g|B|2]|2 Gray, wet subrourcied o rounded gl fre b coarse sand
3
. i% @ | Poalygakd GRAVELwihSand 2 Gray, wet, subroundsd o rouncd gavel e b coase sard
4 Bokmd rEeT8m
— 8 Bevaban 1290 m
Grourdeder Enoouriered Whi Diing. atan elavdion of 1321m
i PD= (CokdHof) Photo lorization Defeckr
— 9
— 108

EXPLORATION LOG FTW251 TAKU RESITE.GPJ ACE_ANC.GDT 3/18/04

NPA Fom 19£

May 94 Prev. Ed. Obsolete

Project Family Houslng Replacement, Taku Gardens Resite

Hole Number;
AP-8956




AKU RESITE.GPJ ACE ANC.GDT 23/18/04

EXPLORATION LOG

ALASKA DISTRICT | Pofet  FariyHolshgRascoment T Gatrsfist | g 1 o 1
CORPS OF ENGINEERS ort Walrnaright, ) Dae: 2Feb2004
ENGINEERING SERVICES | r”
. : . rilling Agency: [J Alaska District Blevation Datum;
Soils and Geology Section ] Oter  Toslor Driing K ML [ ober
- Northing: 1,206,820m Top of Hoke
EXPLORATION LOG  [iosr [iw  vzmn Todite
Hole Number, Field: Pemmenent Operator: Inspector;
TB42 AP-B957P Trigg Steven Henslee
TypeofHole:  [J other Depth to Groundwater: Depth Drded: Total Depth:
O TestPit [ AugerHoe  [J MontoingWel (X1 Piezometer 43mwWD 75m 79m
Hammer W Spit Spoon 1D; Size and Type of Bit Type of Equipment Type of Samples:
dtkg 64mm W3mmHSA Mobile B61 HDX wiCathead & Rope Grab and Drive
2 Cassicaion Ghie | E DesopinadRemats
= . gf Eg ‘cg: ASTMD X487 D283 _ 5 E | . | Secordgoshiessio Tmlimes M0mikmes o snow
= Blals=|33] & |3 AHHHEEL
=l 2| E|85(82 3 A ENE
ol = S2|EE| m | & SEIEIF IR _
1T Nn| M | Gab | M | Swhsad T BRown, foan, ne send, norpsic () es
L HHE R o3 Sy ST 1|56 | M| Bowmit e s
4 2
RS o4 || sys 1% = 4| 2 | ot s
S NS| 6 P [ PooygakdSAD Tany o, ine b medum s
2 T O I | O e N I O (O O O o e G
- [
i '-"&‘
—-3';‘\ NS| 8 | G| VigahiGARLWHSN ox|3]|s 4 | Brown moist sutvounde o rounded g fre b medum sand
'\ L
- 12
:x ! 1 1 1 “-——— e e v LrY—-..— Y-,
— el
- ‘ \ NS| 3| P | Feygakiso : Browr ot fre omedum sad
:\“:\ 3
= B\
ey | | | | """ | | | | | T
W
= 6;.:.“ _ 1(;1 @ | Poorygraded GRAVE. wih Sard 3 Gy, wet, subrounded o rounded gravel e fo meckm sand
i.;_‘."'\\\\.‘ 10
- -.“
I:“.,
P
[~ e
5%
3 5‘-3 = 2 | @ | Poolygekd GRAVELwih Sd m Gy, wet subrouncke b rounvd graved e pmedim snd
RN i
— § Botom ofHoe 79m
Bevdion 1292m
. Groundwaler Encountered Whik Diilng: atan ebavaion of 124m
PD = (Cokitiof Phooforizaion Deleckr
= 9
— 10
NPA Form 19E Project Family Housing Replacemet, Taku Gardens Resite | Hole Number:
May 94 Prev. Ed. Obsolete AP-3357P




Project  Family Housing Replacement, Taku Gardens Resite 1of 1
ALASKA DISTRICT Fany o R T Pag
CORPS OF ENGINEERS Dalr  25Jan2004
= ENGINEERING SERVICES Diing A o
' . riling Agency: District Blevation Datum:
Soails and Geology Section Oter . Testerbrling VS [ ofer
s Northing: 1,206,772m Top of Hole
EXPLORATION LOG  [ios [itie iz T~
Hole Number, Field: Pemmanent Operator: Inspector.
TB43 AP-3958 incoin Trigg James Robson
TypeofHoe: [ oher Depth to Groundwater: Deplh Drled: Totdl Depth:
[0 TestPit X1 AugerHoe [ Monitoing Wel [ Piezometer 39mWD 75m 79m
Harmmer Weight Spht Spoon 1D Size and Type of Bit Type of Equipmernt: Type of Samples:
154kg 64mm 28 mmHSA Mobile B1 HDX wiCathead & Rope Grab and Drive
<A I Obssirzin Ghse | E Dotk
= 7185 3 ASMD 287 aD 288 l =le]| . Semﬂgummbmni;gsm
= 2|08 & ° Slelgla|8| 8
—‘E_ 32 *g“I’ = = o s g x | oo §
3 folfz|l 3 | &) MEIHEIEE
Mn| B W | Sa/ad s Broan, Fozen ine sa, modksaidy plskc s
B N R g | 9| sysaD 0| 1| | | T e oyt AP s stk
T | (I T e e o
. S| 2 | @ | PbgukdswD 0|s|s 5| 4| comstemmmimsmd
2
— NFS g @ | Poory gadd GRAVE wih Sad |46 3| R 1-{'} 2 | Tan mast subrounded gravel fre o coarse sand
9
= 4
- NS| 3 | @ | PoygabdSHOWhGad ) G, wek subrounded gl fine b medum sand
5
= f1 | @ | PolgakiSADwhGad ] Gy wet stbrounced g, fre b medum send
1 . 7
= I
w1 | | | P L 1} | T
o s
3} 2 | ® | Poaygadso Gray e fre o mecm sand
@ i
i Boom oo 19m
E Bewdion 1279 m
wl Goundader Encouriered Whis Diling: 2t elvtion of 319m
3 D = {Cokdof Pholo krizzéon Deleckor
p
g- 9
§—
z
=
&| NPA Fom 19E Project.Family Houssing Replacemen, Taku GardensResite | Hole Number:
%| May 94 Prev. Ed. Obsolete AP-3958




AKU RESITE.GPJ ACE_ANC.GDT 3/18/04

EXPLORATIONLOG

ALASKA DISTRICT | Pojsc  FamiyHousigRepcsment TaGarksRste | ge 1 of
CORPS OF ENGINEERS ainuright, Alaska (FTW251) T 14Feb2004
ENGINEERING SERVICES = Sy
A . rling Agency. aska Disfrict Blevation Datum;
Soils and Geology Section R Ofer  TestorDrling KM [T oher
- Northing: 1,206,765 m Top of Hole
EXPLORATION LOG  [ue [iis  tiren Todhe |
Hole Number, Field: Pemmanent Operator; Inspector;
TB44 AP-8959 i Trigg Steven Henslee
TypeofHde: [ other Depth to Groundwater. Depth Drited: Total Depth:
O] TestPit D% AugerHoe [ MontoingWed [ Plezometer ATmWD 73m 78m
Wegt Spit Spoon 1D: Size and Type of Bit Type of Equipment Type of Samples:
154kg e4rmm 23mmHsA Mobie B61 HDX wiCathead & Rope Grab and Drive
2| _ Cassizion Gse | E pmadRerais
= Sel| & ASTMD 2467 DU _ o | | | Secondgowieesio 19 mimetes 4t0mimetrs of siow
El z oSN 3 . 5} Rlal|l s
=2 g=1%8| S |2 slelg|le|S|z|™
5|2 8= |8 S5 S| 52
al3 il o=l - I 2| R|s| 25| =
Nn| M | G | M | SLiwhsad 5| 6 T | oy oo s ror s
- Nn| K 8 M. | SLTwhSnd 7| ® A Brown, f fne send NP fres
A R o L I | T
§ Sy SAND 045 Brown wih gray inchisions, mosst fre sand NP fnes
T 1 2
-~ 2:21:{
3\% NS | 2 P | PoolygaddSAND 047 Brown ot ire b medim sand
- \‘::‘:.‘ &\\ % X
i \ __________________________________
i 4‘
i L::::-% 2| 2 || sy a6 19 Gy, vt e o covre s NP res
11 &g 2 A 4
| — 5".
O+ e O O
R
| 6;:,3_" g @ | Poalygakd GRAVE wih Sad B|lo| 4|5 Gy, wet subvounded o rounded gravel fne o coarse sand
Fel 10
i .p‘\l:."‘
— ?l‘l‘
i‘;‘.‘
| l{: 2 & | Poodygraded GRAVEL wih Sad 3 Gay, wet, subrouncbd gravel e coarse sand
b ;
- BokmdfHoe 78m
Bevaot 1288 m
Grounchacier Encounkred Whie Diing: atan ebvalon of 1318m
L PID= {CokdHof) Pholo lonizaion Deeckor
-9
— 10

NPA Fom 19E

May 94 Prev. Ed. Obsolete

Project Family Housing Replacement, Taku Gardens Reste

Hole Number:
AP-8939




Poect  Family Housing Replacement, Taku Gardens Resite 1 of 1
ALASKA DISTRICT Py Rt o Pap
CORPS OF ENGINEERS Dar  5Feb2004
ENGINEERING SERVICES Dring Agen T =
niing Cy. aska Distri vation Dafum:
SOI|S and Geology Section R Ober  TesterDlng ®AS O oter |
Northing: 1,206,765 m Top of Hoe
EXPLORATION LOG [t (s airen Tt L
Hole Number, Fied: Pemanent: Operator; Inspector.
TB45 AP-8960 Lincoln Trigg Steven Henslee
TypeofHoe: [ other Depth to Groundwater: Depth Driled: Tota Depie
1 TestPit (Rl AugerHoe [ Monitoring Wel [ Piezometer 44AmWD 73m 78m
Hammer Weight Spit Spoon 1D; Size and Type of Bit Type of Equipment Type of Samples:
154kg §4mm 28mmHSA Mobile B HDX wiCathead & Rope Grab and Drive
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S| NPA Fom 19 Project  Family Housing Replacement, Taku Gardens Resite Hole Number:
| May 94 Prev. Ed. Obsolele AP-8360




AKU RESITE.GPJ ACE ANC.GDT 3/18/04

EXPLORATION LOG

ALASKA DISTRICT [Pkt Femiytiosing Repocsmer oGt age 1
, CORPS OF ENGINEERS aimaright, Alaska (FIVW251) e
I ENGINEERING SERVICES | =
. . riling Agency. laska District Elevation Datum:
Soils and Geology Section Ober ot Drilg ML [ cher
~ Noting  1206763m Top of Hole
EXPLORATION LOG  [ox 1t w2mn T
Hole Number, Field: Pemmanent Operator. Inspector:
TB46 AP-8961 incoln Trigg Steven Henslee
TypeofHle: [J other Depth to Groundwater: Depth Driled: Totdl Depth:
O TestPit X AugerHoe  [J Monitoring Wel 3 Piezometer 53mWD 73m 78m
Hammer Weight Spit Spoon 1D: Size and Type of Bit Type of Equipment Type of Samples:
154kg 64mm 28mmHSA Mobie B61 HDX wiCathead & Rope Grab and Drive
al . Ctasiam Gange | E —
= .. 21&3| % ASTMD 267 rD 3B N % E |, | Secondgoatieesio 15 mivekrs g0 mimets of siow
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5
B % @ | Poolygaded GRAVH. wih Snd 5 Gray, wet, rounded grave, e bo medum sand
5
| Bokmd foe78m
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Groudwaer Encourtered Whe Dring. atan dbvabon of 1315m
i P = (Cokiho) Phokokorizaion Deleckor
(; 9
— 10

NPA Form 19£

| May 94 Prev. Ed. Obsolete

Project_Family Housing Replacement, Taku Gardens Reste

Hole Number.
AP-8961







_ U RESITE.GPJ ACE ANC.GDT 3/18/04

ALASKA DISTRICT | Pt Famiy HousngRepsmert ek Garkrs s | Page 1 of 2
; CORPS OF ENGINEERS ot Wainwright, Ak (FTWZS ) Do 2Feb2004
— ENGINEERING SERVICES S o
. : riling Agency: aska District Bevation Datum:
Soils and Geology Section Oter  Tester Drling NS O] oer
- Northing: 1,206,760 m Top of Hole
EXPLORATION LOG  [uosn Mot aram Todre o
Hole Nurmber, Fieid: Pemmanent Operator: Inspector;
TB47 AP-8962 incoln Trigg Steven Henslee
TypeofHoe: [ other Depth to Groundwater: Depth Drlledt: Totd Depth:
O TestPit X AwerHoe O MonitoingWel [ Plezometer ATmWD 149m 154m
Hammer Weight Spit Spoon 1D: Size and Type of Bit Type of Equipment Type of Samples:
154kg 64mm 28mmHSA Mobie B51 HDX wiCathead & Rope Grab and Drive
Blaal Cosiczin Ghie | E jponand Remats
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% @ | Poorygadd GRAVEL wih Sad 5 ™ Gy wet ounded gave mecium fo coerse sand
6

EXPLORATION LOG FTW25.

May 94 Prev. Ed. Obsolele

Project Family Housing Replacement, Taku Gardens Resite

Hole Number:
AP-8962




151 TAKU RESITE.GPJ ACE_ANC.GDT 3/18/04

ALASKA DISTRICT | Profct E;”%WR*W“;“WR*“ Page 2 of 2
CORPS OF ENGINEERS ainwright, Alaska (FTW251) = Dreboit
ENGINEERING SERVICES = o
. . riling Agency: laska Distict Elevation Datum:
Soils and Geology Section R Ober  Tester Drling RINSL L] oter
_ Northing: 1,206,760 m Top of Hole
EXPLORATION LOG [ 1ot izmim Tpdioe
Hole Number, Field: Pemanent Operator; Inspector;
1847 AP-8962 incoln Trigg Steven Henslee
TypeofHdg: [ other Depth to Groundwater, Depth Drlled; Total Depth:
(O TestPt DX AugerHoe O Monitoring Wel {7 Piezometer ATmWD 149m 154m
Harmmer Weight Spit Spoon 1D; Size and Type of Bit Type of Equiprment Type of Samples:
152k 64mm MmmHSA Mobile B61 HDX wiCathead & Rope Graband Drive
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— 16 P = (ColdHof) Phalo orizaion Detector
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o
g NPA Formn 19 Project  Family Housing Replacement, Taku Gardens Resite Hole Number:
#| May 84 Prev. Ed. Obsolete AP-3962




ALASKA DISTRICT | Proect E&”&WWRWHWWR“M Page 1 df 1
CORPS OF ENGINEERS aimwright, Alaska (FTW251) e 9Feb2004
ENGINEERING SERVICES S g
riling Agency. aska Distict Bevation Datum:
80||s and Geology Section R Oter  Testr yillng NS [ oter
, Nothing:  1206710m Top of Hoe N
EXPLORATION LOG  [wose e i2ron Toate
Hole Number, Field: Permanent Operator. Inspector;
TB48 AP-8963P Lincoln Trigg Steven Henslee
TypeofHoe: [3 ofher Depth to Groundwater: Deph Difled: Totdl Depth:
O TestPt [ AugerHoe [ MontoingWel (X1 Piezomeler 42mWp 73m 78m
Hammer Weight Spit Spoon 1D: Size and Type of Bt Type of Equipment Type of Samples:
154kg 64mm 23mmHSA Mobik B61 HDX wiCathead & Rope Grab and Drive
2 unl - Ctassfaon Gnse | E adRamats
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S| NPA Fom 19E Project_Family Housing Replacement, Taku GardentsResite | Hole Nurmber.
%| May 94 Prev. Ed. Obsolete AP-8963P




51 TAKU RESITE.GPJ ACE_ANC.GDT 3/18/04

EXPLORATION LOG

ALASKA DISTRICT  [Poject  Famiy Housing Replacement, Taku Gardens Resite Page 1 of 1
Fort Wainwright, Alaska (FTW251)
CORPS OF ENGINEERS Dder | 14Feb200s
ENGINEERING SERVICES e
. . rilling Agency: [ Alaska District Blevation Datum:
Soils and Geology Section Xl Ober  TesterDrling R MSL O] oer
- Northing: 1,206,705m Top of Hoe
EXPLORATION LOG  [uun Wis  vairen -
Hole Numbey, Field; Pemenent Operator: Inspector:
TB49 AP-8964 incotn Trigg Stoven Henslee
TypeofHole: [ other Depth to Groundwater: Depth Driled; Totd Depth:
[ TestPit %1 Auger Hole [ Monitoring Wel [ Pezometer 43mWD 73m 78m
Harmmer Weight Spit Spoon 1D: Size and Type of Bit Type of Equipment Type of Samples:
154ig 64 23mmHsA Mobie B§1 HDX wiCathead & Rope Grab and Drive
8|, Chsizion Gnse | E : Hnard Reas
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Groundwaer Bnoourtered Whie Diing: atan devaion of 1319 m
i PID= (CokdHof Phokofrizzion Dkeckor
— 9
L 10
NPA Fom 19-E Project  Family Housing Reptacement, Talas Gardens Resite Hole Number:
May 94 Prev. Ed. Obsolele AP-8964




KU RESITE.GPJ ACE ANC.GOT 3/18/04

EXPLORATION LOG FTW2L

ALASKA DISTRICT | Pkt FaniyHousing Repecoment ThuGardensResie | pge 1 o 1

Fort Wainwnight, Alaska (FTW251)

CORPS OF ENGINEERS Dar  7Feb2004
ENGINEERING SERVICES S y— =i g
riling g as Blevation g
Soﬂs and Geology Section Ober . TesterDrling ML [0 o
EXPLORATION LOG  [uon [ots  ramm Todfos
Hole Number, Field: Pemanent Operator; Inspector;
T8-50 AP-8965 Lincotn Trigg Steven Henslee
TypeofHoe: [ other Depth tb Groundwater: Depth Driled: Totdl Depfi
[ TestPt DX AugerHoe [ MontoingWel [ Plezometer 44mWD 73m 78m

May 94 Prev. Ed. Obsolete

Hammer Weight Spit Spoon 1D Size and Type of Bit Type of Equipment Type of Samples:
134kg 64mm D3mmHSA Mobile B§ HDX wiCathead & Rope Grab and Drive
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NPA Fom 13- Project  Family Housing Replacement, Taku Gardens Resite Hole Number:

AP-8365




ALASKA DISTRICT |Prict  Faniy s Reponeet HuGarersfoste | pas 1. 1
CORPS OF ENGINEERS aimuright, Alaska (FTW251) Dok 7Feb200d
ENGINEERING SERVICES Do o
: . riling Agency: [J Alaska District Hevation Datum:;
Soils and Geology Section R Oer  Teskr Drlig XML [ ober
 Noting  1,206704m Top of Hoe
EXPLORATION LOG  [i 10 7amin Ty
Hole Number, Field: Pemanent Operator, Inspector.
TB51 AP-3966 incoln Trigg Steven Henslee
TypeofHoe: [ other Depth to Groundwater: Depth Driled: Totd Depthe
O TestPit @ AugerHoe [ MontoingWel [ Piezometer 51mwWD 13m 78m
Hammer Weight Spit Spoon |D: Size and Type of Bt Type of Equipment Type of Samples:
154ig 84mm ABmmHSA Mobile B61 HDX wiCathead & Rope Grab and Drive
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=l .. §§§ g ASTMD 287 aD X488 _ % | &tndgumteesbmmm&m
~1 8|2l Ow 8 ko) Pl ol o] X El S
= | & Q| = | w2 S o © c Q wI — ©
gle|E[8E|7el 5 | £ s|dlE|B|g |2
S|15|81E2|EE| & | & | 2|2 5[] |=
Nn| M Gab M| QT 0-{(’ Brown, freeen o moist fine sand nonplistc (NP) ines
" Rz fM|Sr 8| @ 2| ¥ | Eomenigamt e s
SO NS| 4 | P [Poygasap ' Brown, mos, inesad
[ WS| 2 | @ PoolygubiSAND b [ Broan, mas fresand
3 “‘ 4 .6
bt | Ll | et L | | e
- ;I_‘%
3_!1!‘;- NS| 3| | ool gabdGAEL whSmd @ ®| 29| 1| Bommdmnkdgadieomsimen
I‘q"ﬁ N 9
T
L fa
Pl
T
- 4;%’
4 NS| 4 | @ | PoolygakdGRAVELWHSad ") Gy wih moling e o et subroundsd o rourded e
- b 4 frebmedumsnd
£
I SQE\; Y
DA
I ,.:h
¥5: ;
S 3 | GV | Walgakd GRAVELwWhSxd e|x%|2|=2 Gy viet sttrounded o rouncid gl e bmedm sand
¥ f
3 K]
1
gh“‘ ?'.g‘
I
I 1 | @ | PookgeddGRAVA wihSard 2 Gy wel subrounded b rounded g fne b medum sand
4 % !
- BokmdHab78m
u Beviion 189m
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S| NPA Fomn 19E ProjectFamiy Housing Replacemert, Taku Gardens Restte | Hole Number
| May 94 Prev. Ed. Obsolete AP-8966




EXPLORATION LOG FTW2

{U RESITE.GPJ ACE ANC.GDT 3/18/04

Project Family Housing Replacement, Taku Gardens Resite 1 of 1
ALASKA DISTRICT iy Repbcanert T Pae
CORPS OF ENGINEERS D 3Feb2004
ENGINEERING SERVICES s ——— :
riling Agency: as Blevation Datum:
Souls and Geology Section X Ofer  Tester Drfing ph .
. Northing: 1,206,702m Top of Hole
EXPLORATION LOG [ 1t tammm Tpdte
Hole Number, Field: Permanent Operator. Inspector.
TB52 AP-8%67P Lincoln Trigg Steven Henslee
TypeofHoe: [ other Depth to Groundwater: Depth Driled: Toidl Depth
O TestPit [ AugerHoe [0 Monitoring Wet X1 Piezometer 46mWD 73m 7.8m
Hammer Weight Spit Spoon 1D; Size and Type of Bit Type of Equipment Type of Samples:
1a4kg §4nm WmmHSA Mobile B61 HDX wiCathead & Rope Grab and Drive
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1 PD = (Cokdtof Phko lorizzon Deteckor
— 9
— 10§

NPA Fom 19-£

May 94 Prev. Ed. Obsolete

Project Family Housing Replacement, Taku Gardens Resite

Hole Nurmber:
AP-8%67P




151 TAKU RESITE.GPJ ACE_ANC.GDT 3/18/04

ALASKA DISTRICT  [Post  Fomiytousigegoorent T Garsiss g 1 o 1
CORPS OF ENGINEERS ort Walraright, Alaska (FTW251) Do 4Feb2004
ENGINEERING SERVICES DG 79 5 x
riling Agency: Alaska District Bevafion Datun:
Soﬂs and Geology Section Oter | Tester Diling ML [ e
_ Noting:  1.206650m Top of Hoe
EXPLORATION LOG  [rs Wis ramean -
Hole Number, Field: Pemanent Operator; Inspector;
TB-53 AP-8968 Lincoln Trigg Steven Henslee
TypeofHole: [ other Depth to Groundweater: Depth Driled: Totd Depih:
[0 TestPit X AugerHoe  [J Monitoring Wed ] Piezometer 46mWD 3m 78m
Spit Spoon [D; Size and Type of Bt Type of Equpment Type of Samples:
154kg 64mm ABmmHSA Mobile B61 HDX wiCathead & Rope Grab and Drive
2|4 Cossiain e ol E Desoiinand Rerretls
= Flae| = ASMD 2467 D 2488 _ T.E: E | . | Gadnypioks a0 mimetrsofsnow
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— & Bevalon 1289m
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i PD= (CokdHof Phoborizzion Deeckr
— 9
L 1

NPA Form 19£

EXPLORATION LOG.

May 94 Prev. Ed. Obsolete

Project Family Housing Replacement, Taku Gardens Resite

Hole Number:
AP-8968




KU RESITE.GPJ ACE ANC.GDT 3M8/04

ALASKA DISTRICT  |Poisct  Fa ousingRepomor TuGardkrsfieste. | P 1 of
CORPS OF ENGINEERS ainwright, Alaska (FTW251) o 4Feb2004
== ENGINEERING SERVICES Sy =y
. . riling Agency: ska District Blevation Datum:
Sails and Geology Section Oter  TosterDillng ML [ ohe
_ Noting:  1,206646m Top of Hole =
EXPLORATION LOG  [uor s tasstnm Tpdie
Hole Number, Field: Permanent Operator: Inspecior:
18-54 AP-89%69 i Trigg Steven Henslee
Typeof Hoe: [ other Deoth to Groundwater: Depth Driled: Total Deptrc
[ TestPit [ AugerHoe [ Montoring Wel [ Piezometer 50mWD 13m 78m
Hammer Weight Spit Spoon 1D: Size and Type of Bit Type of Equipment Type of Samples:
154kg g4mm 203 mmHSA Mobile BS1 HDX wiCathead & Rope Graband Drive
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.- Noe % aT 2] 8 6{4 Brown, foen, fne sand, NP fines
Nn| B 7 M ST ] 4 | 19 | Bown freen fnesond NP fres
- ] 73 195 M| SySaD 03 Brown, mois, fre sad, NP fnes
L Al
i NF5 % P | Poolygadd SAND % | 4 J] 4 | Bowmt feomdmsnd
2 .
Gravel byer indicaled by i acion
NS | Poody gradked SAND | Biown, masd fre o medim sand ]
I NFS 3 P | Poalygadd SAND wih Gl % Gray, wet, roundie] gravel, ine o comrse sand
I \ 4
7
b g @ | Poalygakd GRAVEL.wih Sad 2 Gray, wet, subrounded bo rounded gravel, fine o coarse sand
| g @ | PoolygaddGRAVE wihSad 5 Gay, wat rounded gravel e b coarse sand
13
| A Bokom ofHoe 78m
Bevaion 189 m
| Groundwader Enoouriered Whie Diling: 2t an ekveion of 1317 m
N PD = (ColdHo) Pholo lonizzion Deteckor
- 9
— 10
NPA Form 18-E Project  Family Housing Replacement, Taku Gardens Resite Hdle Number:
May 94 Prev. Ed. Cbsolete AP-§969

EXPLORATION LOG FTW2.




:51 TAKU RESITE.GPJ ACE _ANC.GDT 3/18/04

ALASKA DISTRICT | Prist  FanHosgRoposment uGarersfise | pogs 1 f 1
CORPS OF ENGINEERS ainuright, Alaska (FTW251) e TFeb200d
ENGINEERING SERVICES D 70 T
. . riling Agency. aska District Blevation Datum:
Soils and Geology Section X Oter  TestorOrling R ML [ ober
- Northing: 1,206,639 m Top of Hole
EXPLORATION LOG o [ ianean ot

Hole Nurmber, Field: Permenent Operator; Inspector.

TB-55 AP-8970 Lincoln Trigg Steven Henslee

TypeofHle: [ other Deph t Groundwate: Depth Driled: Toidl Depth:

[ TestPit DX AugerHoe O MonioingWel [ Piezometer 46mWD 73m 78m

Hammer Weight Spit Spoon 1D: Size and Type of Bit Type of Equpment: Type of Samples:
154kg 64mm M mmHSA Moble B51 HDX wiCathead & Rope Grab and Drive

S . Chesfcaion Gah e E] . Desoinand Rarais

= .. SI83| 5 ASTMD 267 aD 2468 _ S| £ .. | senigomtrkeet Momreer @rmeiss s
| 8le|L2l08 8 | 2lelg|B || e
= = Q| = | =L o w© =1 ©
Ele|E|85 B 5 | E JEIBREIRE
gl513122|22 8 |&| flR|E|2]s |
{,1 Nn| H Gabh | M | SadySLTwihGae 13 045 Brovn, fozen to moit, roundd gravel, e sand norplasic (NP)
- fres

L MY
1'3"55' M5 M| smyar v|® L] 3| Eonmsres e

= JIHAS N N N | SENreesuisaenenmesete) | O () (L sl (N T
HENR 2 | SySAND 5{3 | Bownmost fesnd s |

A i

- 2::;::'

. N N N e s T T T N (R I
3"» N NS 151 GN | Wegadkd GRAVEL wih Sad 84] 2|19 0{3 1 | Broanmast rounded gad fine b medium sand
."n
e %

ks

1
e NS| 4 | @ | PoolgakdGRAVELWnSd o Brown wih maling moist o wet, subrounded o rounced gve

- ..g;_r\ 1% ¥ febmedmsnd
T

e 5:“"

..‘“"
i

- L9,
Vs

i 6-'&" N 30| @ | PooyguaicRAELwhSa % Gy wet sbrouncd b rounded gavel e b medm sard
i
A i

L [

X

- 7'_3.;.
¥

SN 3 | @ | PoalygabiGRAVELWHSad 13 (vt surounced o rounded g e b medim sand
SN 4

Bokm ot 78m
[~ 8 Bevain 1280m
Grourdeer Encotriered Whie Diing: 2 an ebaeéon of122m

d PD = {Cokdhiof)Phobo korizzfon Detecir

— 9

L 10
NPA Form 19E Project Family Housing Replacement, Talu Gardens Resite. | Hole Nurmber,

EXPLORATION LOG

May 94 Prev. Ed. Obsolete

AP-8970




_ U RESITE.GPJ ACE ANC.GDT 3/18/04

EXPLORATION LOG FTW25

ALASKA DISTRICT [Pt~ FaniyHossigfeptooreet T GaosRise | pge 1 f 1
CORPS OF ENGINEERS ainwright, Aaska (FIW251) Dok 3Feb2004
ENGINEERING SERVICES T =
A . rling Agency: aska District Elevation Datum:
Soils and Geology Section Oter . TesterDrfing T
i - Northing: 1,206,642m Top of Hoe
EXPLORATION LOG  [ime 1ot iamsizn T
Hole Number, Field: Pemanent Operator. Inspector:
TB56 AP-8971 incoln Trigg Steven Henslee
TypeofHde: [J other ' Dept o Groundwater: Depth Died: Totdl Depit
[ TestPit X AugerHoe [ Monitoring Wel [ Plezometer ATmWD 73m 78m
Hammer Wi Spit Spoon 1D: Size and Type of Bt Type of Equipment Type of Samples:
154kg G4mm 23mmHSA Mobile B61 HDX wiCathead & Rope Grab and Drive
2| Chsefcion Gnge | E DesoidknandRemat
= .. 2183 § ASTMD 267 aDUSB = S| & | _ | scniestonomirdes Mmkrebsdsoncer
| ¥@| 2|c Owx 8 K<) Ol o w | N a 5L
sl§|lelgE|wel = | £ AEIFI
HEIFIEIEE N Q2|52 &
| B | G | M| SySAD 7 Brown, fozen, ine sand, norplesic (W) e, FLL
- S
F4 1 w ol ar g 4 Brown, moist fne sand NP fresy AL
= M| 3 |a|OgesT N Bow o, NP fres e s ogrics by velme
1 % I I 29 T esd PR |
I 4
|- 2
ﬁa@ R 1 M. | SLTwihSad | 4 Brown, moist, fre sad NP res ,
I 3:‘&4@& S } v | SySAD 8|17 30| 9 Brown, most, e o medum sind NP fres
NFS 5 GV | Wdgadxd GRAVELwih Sand 8| 4| 3| R 7 | Broanwihmoting moist, subrounded o rounded grave, fne o
I 10 corse sad
9 y
» : @ | Poodygaded GRAVE wih Sad 2% Gray, wet, subrounded o rounced grave], fine 1o coarse sand
3
i 3 SV | Welgakd SANDvih Grad 19 Gray, e, subounded o rouncd grave e o coarse sand
i
Bokmd Hoe78m
— 8 Bevaion 1285m
Grouner Encouriered Whie Diing, 2t elvalion of 1325 m
l_ PD = (Cokiof) Phoko brizafion Defeckor
— 9
- 10
NPA Fom 19E Project  Family Housing Replacement, Taku Gardens Resite Hole Number;
May 94 Prev. Ed. Obsolete AP-8971




51 TAKU RESITE.GPJ ACE ANC.GDT 3/18/04

CORPS OF ENGINEERS ot Wainwright, Alaska (FTW251) Die  4Febzom
ENGINEERING SERVICES Sy Sy
1 { riling Agency- aska District Blevafion Datum:
Soils and Geology Section Oter . TeskDillng ML [ ober
~ Nating  1206575m Top of Hoe
EXPLORATION LOG [ o0 pdie
Hole Number, Field: Pemmanent: Operator: Inspector;
TB-57 AP-8972 i Trigg Steven Henslee
TypeofHde: [ other Depth fo Groundwater: Depth Driled: Total Depth:
[J TestPit X AugerHoe 2 Monitoring Wed [ Piezometer 50mWD 73m 78m
Hammer Weight Spit Spoon 1D: Size and Type of Bit Type of Equpment Type of Samples:
14k &4rmm 23mmHSA Mobl B61 HDX w/Cathead & Rope Grab and Drive
2. Cosleion Ghnge | E penand
= g gﬁ g ASTMD 2487 aD 2488 _ % Tl _ Gamnsmmmm
= 2|05 8 5 Slola|Hl 8|S
B D= | o\ =} © = «©
a NE (g2l =z | € S|13|ElB|e]=
3 falf=| & | 5 2|2 |5|E|a =
TR Mn | B | Gab | M. | SLiwihsad 4 Brown, foeen fre sand, nonplstc (W) fres, esin 1075
I \§ 07 arics byvdme
SN
My | ! | pFme—————————— ]l he—— ]
N s 10 GM | SiyGRAVELwhSad 6|40 ¥) 5| 4 1| Bownmiouddgae fre b corse sand
— 1P \\\\\\ 150 08
H N RS| 3 | M| SO & |1 | 5 | Bommkebrsimsnd
B | 3 .
NS| 2 G J SAND 4 B frebmedmsnd .
I NS 7 @ | Poalygakd GRAVEL wih Sad 2| 06 Brown wih moting, mast, subrounded o randed g, e b
2 coarse sad
NFS 181 @ | Poalygadd GRAVE wih Sad 67| 3| 2| M4 T | Brownwihimoiing moist b wet, rounded gave, fre o coarse
- s
8
- A 4
| 1'{‘ @ | Poodygadd GRAVEL wih Sad 3 Gay, et rouncied g, e o ooorse sand
1%
L_ _3; @ | Poalygaded GRAVAL wih Sand 3 Gray, wet, rounded gravel fne fo coarse sand
1|
Bokomof e 78m
8 Beveion 1231
Groundwaler Encounered Whie Diling: 2t an elevaion of 1318 m
[ PD={CokdHof Phoo lonizion Deleckor
- 9
— 10
NPA Fom 19-E Project  Family Housing Replacement, Taku Gardens Resite Hole Number:
May 94 Prev. Ed. Obsolete AP-8572

EXPLORATIONLOG




AU RESITE.GPJ ACE_ANC.GOT 3/18/04

EXPLORATION LOG FTW2:

Project Family Housing Replacement, Talu Gardens Resite 1 of 1
ALASKA DISTRICT Frdy Hosig Rt e Pap
CORPS OF ENGINEERS Dakr  13Feb2004
ENGINEERING SERVICES S —TR—
rilling Agency: aska Distri Blevation Datum:
Sons and Geology Section Ofer . TesterDrling ML ] oter
Nothing.  1206572m Top of Hde
EXPLORATION LOG [ [ifis  7emm -
Hole Number, Field: Permanent Operator: Inspector:
TB-58 AP-8973 Lincoin Trigg Steven Henslee
TypeofHoe: [ oter Depth to Groundwater: Depth Driled: Totd Dept:
O] TestPt 0K AugerHoe [ MontoingWel (O Plezometer NR 73m 78m
Hammer Weight Spit Spoon 10: Size and Type of Bit Type of Equipment: Type of Samples:
154kg 64mm 28mmHSA Mobike B61 HDX wiCathead & Rope Grab and Drive
2l - Cessiczin Gase | E \adRemals
=l . S| 2% g ASTMD 287 aD 2488 _ o | E 1 _ | Secondgowhieesto20milimeers 410 mlimets of sow
=| 8| 2| 2|08 3 5 Sl lol|lald|ls] 8
slz| ||| 5 |2 HEHEIaE
SI5|S|ER|EE| 8 | & ] s|R|=|S|8 | =
Nn| | Gab | M| ST 3 Broan, foeen, e sard, nonptsic ) nes
4 N
L. . Nn 4 M| oar 8 | @ J| 6 | o e Wi
N 6
4 | M| ar 10| % 4| 7 | Brosnmost inesand NPfres
s N 3 03
— 2
NS |3 P | Poodygaded SANDWih Gl m|% (3| 0| | 2 | Bowmomrdgadmims
4
i S8 @ | Poalygakd GRAVELh Sd 5 Brown vih mofing we, rounded grave mecum o coarse sd
8
B 2 P | PoolygadkdSAND Gy wek fre bnedum srd
3
L _4|r @ | Poalygakd GRAVELwihSad k) Gray ek subrourded o roured gavel medm b coase sand
f
Bokam o o 78m
- Beveon 1231m
Grurdsar Net Recoced
I, PD = CakdHof) Phobo orizzfion Detecior
— 9
— 19
NPA Fom 19&E Project Family Housing Replacement, Talku Gardens Resite Hole Number;

May 94 Prev. Ed. Obsolete AP-8973




:51 TAKU RESITE.GPJ ACE _ANC.GDT 3/18/04

EXPLORATION LOG

ALASKA DISTRICT  [Prist — Fantylousrgecenin uGasestiio[pge 1 1
CORPS OF ENGINEERS ainvright, Alaska (FTW251) D 13Feb200d
ENGINEERING SERVICES S
rlling Agency: 1 Alaska District Blevation Datum:
Sonls and Geology Section Oter  TesterDrling ML [ oher
- Northing: 1206571 m Top of Hole
EXPLORATION LOG  [usm [t vimamn T —
Hole Number, Feld: Pemanent Operator; Inspector;
TB59 AP8974 Lincokn Trigg Steven Henslee
TypeofHoe: [ other Depth to Groundwater: Depth Driled: Total Depth:
OO TestPit @ AugerHoe [ Moritoring Wel 1 Piezometer 41mWD 73m 78m
Hammer Weight Spit Spoon 1.D: Size and Type of Bit Type of Equipment Type of Samples:
154kg e4mm 28mmHSA Moble B51 HDX wiCathead & Rope Grab and Drive
S| . Censiczion Gnse | E Desopknand Ramas
& 2188 3 ASTMD 287 aD A8 _ S1E | . | sougoutimstmminin Sormss dsron
=|8|els=(8| 8 |z Sl S| B
Ble| (8|3 = | E s |S|E|lE5]|e
Sl131s|E2|E8] 8 | & MMEEIE
Nn[ B | G | M| &7 i Brown, foeen b moit, narpiasic (W) ines
a - [ (R R e v e U (I O O
a 1‘1:~' 2| 4 || sy n|z L] 2| o most s s
I s F e . | I S |
oy | P [ Py gabi SO WIGad 5|02 | 1 [ B n g ke bmadmsnd
A 4 '
- 2::\:‘\“
NS| 2 | @ | Poygaeisao 4 Brown, meis, ine sl
3 .
\ 4
3| @ | Paygatdswo G wet fne o madkmsard
7
2 | @ | PoygatdGRAVELvhS (ray,wet, rounded g, e bomedum sand
5
5 | P | PootygaidSADwNGad “| |3 Gy, v e e e o coarse sand
12
Befom ik 7B m
Blevafion: 1289 m
Grourdicler Encounered While Diing: atan evaon of 26 m
i PD = (ColdHof Pokokrizzion Deockor
— 9
— 10
NPA Form 19£ Project Family Housing Replacement, Taku Gardens Restte | Hole Numiber:
May 94 Prev. Ed. Obsokete AP8974




Proect  Family Housing Replacement, Taku Gardens Resite 1of 2
ALASKA DISTRICT Frdy g ament o Pap
CORPS OF ENGINEERS Dae  11Feb2004
ENGINEERING SERVICES S S :
. : riling Agency: Blevation Datum:
Soils and Geology Section R Oter  TestorDrling ®WS O
- Northing: 1,206,570 m Top of Hole
EXPLORATION LOG  [uosr ot izemm Tpdie
Hole Number, Field: Pemmanent Operator: Inspector:
TB60 AP-8975 j Trigg Steven Henslee
Typeof Hoe: [ cther Depth to Groundwater. Depth Drledt: Total Dept:
[ TestPit (X AugerHoe  [J Monitoring Wel 3 Piezometer 43mWD 149m 154m
Hammer Weight Spit Spoon 1D: Size and Type of Bit Type of Equipmernt Type of Samples:
154kg e4mm 23mmHSA Mobik B51 HDX wiCathead & Rope Grab and Drive
2| . B Cutsiccin Gnse | E DesupknadRemats
=l .. el B ASMD 287 a D283 _ ‘@ | E | . | Secogoshiteesto 30 miimekrs X0 miivetes of srow
= 8lels=lsg] ¢ |3 slelgla|B| &=
3|le| e|N=|182] & E AR ELE
SI5|S|E2|EE| 8 | & . 2l2|=| ST | = .
e Nn| H Q@ | OgreST 044 Black, ficzen, norplasic (NP fines, esfimale 0% arganics by
i Nn| | e | M [ET 2| % ) 5 [ -1
g NFS 2 P | Poalygakd SAD 5 Browny mot e snd
W 6
M| 8| @ [TFoygasdGRAELVNS 2|4 Tors o, ol g, e b medumsand
6 £
NFS g @ | Poalygadd GRAVE wih Sad 5 5/5 Brown, moist, subrounded b raunded gave, fne o medin
8
253 g M| SSAD 6|m|15] 13 16 ] Gy et runded grae, ine bomedum sand
10
Ié @ | Poalygakd GRAVEL wih Sad ps] Gray, wet subrountied o roundzd g, e b coarse sand
2
£
,Z, 2 | @ | PosygubGRARLvhSd % Gy, vt subreunded o rouncid gl e b ocarse sand
= 5
&
e
(7]
&
2
g g @& | Poalygakd GRAVEL wih Sand 2 Gay, wet, subyounded o roundid gravel, medium b ocarse sand
E 8
g
5
<L
& Project Family Housing Replacement, Taku Gardens Resite | Hole Number:
| May 94 Prev. Ed. Obsolete AP-8975




51 TAKU RESITE.GPJ ACE_ANC.GDT 3/18/04

Proect  Family Housing Replacernent, Taku Gardens Resite 2 of 2
ALASKA DISTRICT g Rt o Poe
: CORPS OF ENGINEERS Dale  11Feb2004
» . ENGINEERING SERVICES g Agen e
ing Agency. aska Distr Elevaton Datum:
SOI|S and Geology Section B Oher  Toster Drfing RS, [ cher
e Northing: 1206570m Top of Hoe
EXPLORATION LOG [t [otis  iamn -
Hole Number, Field; Pemmanent Operator; Inspector;
TB60 AP-8975 Lincoin Trigg Steven Henslee
TypeofHde: [ other Depth to Groundwater: Depth Dried: Totl Deptr
O TestPit X AugerHoe [ MontoingWel [ Piezometer 43mWD 149m 154m
Weight Spit Spoon 1D Size and Type of Bt Type of Equipmert: Type of Samples:
154kg §4mm 28mmHSA Mobie B61 HDX wiCathead & Rope Grab and Drive
2| . Cpscein Gnse | B Desipknand R
=1 .. g‘_‘ﬁwg E ASTMD 467 D 2488 - Tf’ E | . | Seoodgoshiteeso X0 milimelrs S0 milimekes of sow
=l Ble|2|08 8 = 2lolg|B|E&] & e
HEIEEEES £ AR =
Bl5|3|8elf| & |5 SEEEIHE
P
= “3“
s
—11}}%
b‘.‘:,
| e
X 15 melas of esig e
qm-.;'{& 5§ | @ | PoaygakdGRAVELwWhSad 19 I\ Gaagwet rourced gaed et mecim send
‘{ N :
- e
I8
SRk 5
D55
k2
5.4
&
— 14
A
" ‘E‘:ﬂ
—155'3;{_1 5 | @ | PolygadGRABWhS 51 Qaywet subengudr o oundbd gavel e bo coarse sond
") %
- Bokem of ok 154m
Bevaion 1214m
Groundwaler Encouriered Whie Dillng: a an eleviion of 126 m
— 19 PID=(Coltof) Phoko lorizion Detector
— 17
[ 1g)
|
- 19
g.
3~ 2
=
&[ NPA Form 19.£ Project Famity Housing Replacement, Taku Gardens Resite | Hole Number:
5| May 94 Prev. Ed, Obsolete AP-8975




KU RESITE.GPJ ACE_ANC.GDT 3/18/04

EXPLORATION LOG FTWz

ALASKA DlSTRlCT Project Eﬂ%ﬂ“ﬁmm@lmﬂlﬂf%wsRm Page 1 of 2
CORPS OF ENGINEERS aimright, Al FTWZSH) Die: | 3Feb2004
ENGINEERING SERVICES e— o
nlling Agency: istrict Blevation Datunm:
Soﬂs and Geology Section B Ofer  TestorOrling WML O e
" Northing: 1,206,568 m Top of Hoe
EXPLORATION LOG [ toiw  vamsan Tpdhe
Hole Number, Field: Pemanent Operator: Inspector;
TB61 AP-8976P Lincoln Trigg Steven Henslee
Type ofHoe: [ ather Depth to Groundwater: Dept Driled: Totdl Depth:
[ TestPit [ AugerHoe  [J Monitoing Wel (X] Plezometer 45mWD 149m 154m
Hammer Weight Spit Spoon | D: Size and Type of Bit Type of Equipment Type of Samples:
154kg 64mm 23mmHSA Mobile B61 HDX wiCathead & Rope Grab and Drive
2l ual o Cesitzion Gase | E adRerals
= F| g3 = ASTMD 2487 D 2488 _ = | E | _ | Secodgowhtees b 25 miimetrs 410 miimetes o sow
=| 3 =2 | oS 3 S Slo|lalB|S] €| o
'ls g |s2e| = | € slEl2|2]|5| 2
3|5 EZ2|EE| & | & | S |R|&|F|a |
TIEF Nn| B2 | G | M| SyswD I Brown, fozen, e 1 mecium sand, nonplasic (W) nes, FLL
N Nn 5| Car 4 Tnbbomfanbesd s |
18 '
RS Sady LT a|s 4| 3| B ies PR
i s :
I~ 2
P&
S
D% Ns| 5 | @ | PoolygadkdGRAVELvihSad n|25|5|3| /| 6| Bowmihmbingmissbonddornddgad,
— 9 47 mehmb coase sad
bt 12
o
l? Ns| 2 | @ | PooygakdGRAVE WS @|®| 22| /| 8V Bomwihmoingweshounddnoudkdgad medm
L o DR 12 42 | boasesnd
i BN 2
L. 5'!‘:
|
0
g 7 | @ | Pooygakd SANDwhGasd 19 Gray, vt ourried g, meckm sd
I ]
3
5‘::‘
S
’l\-.'
|- 7y
.
(=
LY 1 @ | Poalygakd GRAVELwihSad 19 Gray,wet roured gavel meckum o coarse serd
;-,,‘.!;-;\ I
| JFa
o,
T
- e
V)
__g;f!- 1| @ | PoshgadGRARL WS s u|1]2 7 | Gayvet i g mekmborse srd
i :
- ‘:‘w\‘a
%
— 10} &
NPA Fom 19£ Project  Family Housing Replacement, Taku Gardens Resite Hole Number:
May 94 Prev. Ed. Obsclete AP-3976P




51 TAKU RESITE.GPJ ACE_ANC.GDT 3/18/04

ALASKADISTRICT [Prict  Fantosisusmet oG [ 2o 2
CORPS OF ENGINEERS aimaright Alaska (FTW251) Dok 3Feb200d
ENGINEERING SERVICES Diia 7 =
riling Agency: [J Alaska District Blevation Datum:
Soﬂs and Geology Section X Oter  TosterDrlng RML O] oher
Northing: 1,206,568 m Top of Hoe
EXPLORATION LOG [ s iamin I
Hole Number, Field: Pemanent Operator, Inspector:
TB61 AP-8976P Lincoln Trigg Steven Henslee
TypedfHoe: [ other Depth to Groundwater: Depth Driled: Tod Depft
O TestPit [ AugerHde 3 Monitoring Wel X1 Piezometer 45mWD 149m 154m
Hammer Spit Spoon 1D; Size and Type of Bit Type of Equipment Type of Samples:
154kg &4mm 23mmHSA Mobile B61 HDX wiCathead & Rope Graband Drive
2l Cossicain Gnse | E pinand Rerais
= . 28] = ASTMD 267 aD 2468 _ % I . Sandgwmlesbmmnﬁmsdm
=| g gls=l23| ¢ |3 2lelg|d|8| B
FHELEA S o35 8|22
3§§¢§¢Ea§ g’§§§_20\°
T
s
3
-11:-3;
Ny
. ®
&
—1::\;&' 2 | @ | PooygabdGRAVELWHST “ G, et rurced grvel mecam b camrse sand
&R 7
- :‘¥::.
_13\:3.
'.
s
f
— 1l
PR
el
- i?
—15'-;!;1“ § | @ | PosygutdGRAVELWhSad 51 Gray, vt ke gravel memi b ooase sard
S BoflomofHole 154m

Biveion 1216m
Goundnaer Encounered Whie Diing: atan ekavlion of 125 m
PID = (CokiHof Pholo borizaion Deteckor

EXPLORATION LOG

— 19
— 2D
NPA Form 19E Project  Family Housing Repiacement, Taku Gardens Resite Hole Nummber;
May 94 Prev. Ed. Cbsolete AP-8976P




4KU RESITE.GPJ ACE ANC.GDT 3/18/04

EXPLORATION LOG FTW.

ALASKA DISTRICT |Peist  FanyHusigRopomert ThuGarenseste | e 1 f 2
CORPS OF ENGINEERS ainwright Alaska (FTW251) e 6Feb200d
ENGINEERING SERVICES S v
. . riling Agency: laska District Elevation Datum:
Soils and Geology Section R Oter  Tester rling ML [ ober
s Northing: 1,206,516 m Top of Hole
EXPLORATION LOG  [iwn [oiw  isitom T |

Hole Number, Field: Pemenent Operator: Inspector:

TB-62 AP-8977 in Trigg Steven Henslee

TypeofHole: [ other Depth to Groundwater: Depth Drled: Totdl Depth:

[ TestPit X AugerHoe O MoritoingWel [ Piezometer wo 149m 154m

Harmmer W Spit Spoon 1D Size and Type of Bt Type of Equipment Type of Samples:

i54kg 64mm 28mmHSA Moble B61 HDX w/Cathead & Rope Grab and Drive
2l - Casdzion Gnse | E Desojin and Reras
=1 . S185| 5 ASMD 287D 2463 — T:’ T |, | Svoukkroiditoed 40 miieas ofsnow
= 8l2ls=l92] 2 | B AN E
AR EAE s | € Slc| 3|8
S1518122|828] 2 [ & 2lE|s|2 |5 | =
‘ Nn| H Gb M | STwihSand 315 Brown, fozen, fre sand, nonplasic (NP) fres
d 1 ; M | SLTwihSad A(® S| 1| Pownma fetomedamsnd APres
[~ G
4
\\5 % SLTwihSand 19| 8 S| 16| Bowmi e medimsnd \Pies
i 2
i 17141 S S A - | [ ————! N N (| NN Y | (SSS
NFS ; P | Pooly gaded SAND 246 Brown b gray, masst, fre o medum sad

2 !

B NFS g &P | Poolygaded GRAVEL wih Sad 2 Broan, wet, stbrounded b rounded gravel, fne b ooarse sand
9

| @y 1% @ | Poalygeded GRAVEL wih Sad 3 Gy, wel, subrounded bo rounded grave fie o coarse sand
3 9
[

L 3 3
b3

L
Fhe

| b3y 54 @ | Poalygeded GRAVE_wih Sand 4 Gray, wet, subroundedto rounded gravel, fre o ooase sand
TV L

| h Sy
k3 %

b.

e L
2.

e S-q 4 | @ | RolgabGRARL WS 5 Gy wet sirouddbronddgad febomesnd
Ty :
L2y

-l
@

—10‘:1-.

NPA Form 19-E Project  Family Housing Replacement, Taku Gardens Resite Hole Number:

May 94 Prev. Ed. Obsolete AP-8377




'51 TAKU RESITE.GPJ ACE_ANC.GDT 3/18/04

EXPLORATION LOG

ALASKA DISTRICT ~ |Project  Family Housing Replacement, T Gardens Resite Page 2 of 2
Fort Wainwright, Alaska (FTW251)
CORPS OF ENGINEERS D 6Feb2004
ENGINEERING SERVICES —
rling Agency: (1 Alaska District Blevation Datum:
SOI|S and Geology Section B Oter  TesterDiling ML [ ofer
_ Noting  1206516m Top of Hoe
EXPLORATION LOG  [uge e imstn Todre
Hole Number, Fiekt: Pemanent Operator. Inspector;
TB62 AP-39T7 Lincoln Trigg Steven Henslee
TypeofHde: [ other Depth to Groundwater: Depth Driled: Totdl Depth:
O TestPit I AugerHde [ MonitoingWel [ Plezometer WD 149m 154m
Harmmer Weight Spit Spoon |D: Size and Type of Bit Type of Equipment: Type of Samples:
154kg 64mm 28mmHSA Mobie B61 HOX wiCathead & Rope Graband Drive
2l . Chssfcaion Gz | E e |
=l .. g 4_3;\-‘ ‘cg: ASIMD 287 oD 288 _ % E | . | Shouderofcitroad 460 milmekrs of snow
= Blels2(SE € |3 1HHHEBE
2|2 8eE uc,l.o z = g | & X | a
glslgleele=| £ | 5 Qle|E| 8|8 |
b ) e
L |9
T
L 11} @
r?"‘
L |o
Ty
- 2 8 | & | PoolygakdGRAVELwihSad 3 Gray, wel, subrourded o rourcied gravel e b coarse send
Ty fr .
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Shannon & Wilson

Revised
Design Analyses and Technical Solution
Soils and Foundations

The housing units will be founded on thickened slab foundations. The thickened slab
foundations will bear in a select, compacted, granular structure fill. The thickened slab will be
sized to limit settlement under static loading conditions to less than % inch. To minimize the
potential for a punching-type failure during the design earthquake, the footings will be underlain
by a layer of compacted, select granular fill, which will be at least twice as deep as the thickened
portion of the slab is wide. The select granular fill will not be placed over seasonally frozen

ground

The near surface, soils beneath the perimeter-footings and/or the perimeter portion of the
thickened edge-slab foundation will be removed to a depth of at least 32 inches below the
clevation of the thickened edge. The base of the excavation will be proof rolled and uniformly
and systematically compacted prior to placing the select granular fill. The select granular fill
will be placed in lifts not exceeding 12-inches loose height and each lift will be compacted to at
least 95 percent of the Modified Proctor Maximum Dry Density. We understand that the
anticipated maximum loads on the thickened edge perimeter foundations will be 1650 pounds
per lineal foot. Interior column loads will be carried on 4-foot long sections of thickened slab.
The minimum recommended width of the thickened portion of the slab is 16-inches. The
thickened slab underlain by at least 32-inched of densely compacted select granular fill will have
a factor of safety against bearing capacity failure in excess of 4. Anticipated settlements are
expected to be less than ¥% inch. A geotechnical engineer from our office will observe the base
of the excavation prior to the placing of and compacting of the select granular fill. Fill will not
be placed over compressible organics or seasonally frozen ground. At some building locations
the thickness of select granular fill beneath the thickened edge slab foundation will exceed the

minimum recommended 32-inches.

Frost Protection

Frost protection for thickened slab foundation will be provided by providing 2 inches of rigid
board insulation suitable for direct burial against the vertical portion of the thickened slab edge

and 2 inches of insulation extending horizontally 48 inches from the thickened slab.

31-1-01869-001
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Construction will be scheduled so that the thickened edge slab foundation will be contimuously
heated throughout the winter. It is our understanding that the housing units will be continuously
heated throughout the life of the facility. ASCE 32-01 provides guidance for the design and

construction of frost-protected foundation in areas with a design air-freezing index (Fj, ) of less

than 4,500 °F-days and a mean annual air temperature (MAAT ) of less than 32°F. The design-
air freezing index is based on a 1 percent probability of exceedence annually.

The Fairbanks and Fort Wainwright areas have an Fy, on the order of 7,030 °F-days and the

MAAT of less than 32°F, and therefore the standard does not apply. To assist us in selecting
insulation requirements for the project we performed thermal analyses using Temp/W, a finite
element simulation package developed and sold by Geoslope International Inc., Calgary, Alberta.
The simulation program was written to solve two-dimensional, nonsteady-state, heat transfer
problems with phase change. An apparent heat capacity method is used to treat latent heat,
which requires unfrozen moisture content curves for materials undergoing phase change.
Iteration is performed at every time-step to improve accuracy in establishing the phase change
boundary.

A rectangular, finite-element mesh was developed having a width of 36 feet. The bottom
boundary was set at a depth of 36 feet from the ground surface. The sides of the mesh were
assumed to be no-heat-flow boundaries. The interior floor temperature was assumed to be a
constant 68°F. The bottom edge of the mesh was set at a constant 35°F throughout the

simulation.

Exterior ground surface temperatures used in the simulation were developed by modifying air
temperatures. The Western Regional Climate Center databases were used as a source of air
temperatures for the Fort Wainwright area. The mean daily air temperatures were determined
from these records by averaging the average high and low daily temperatures for the period from
1949 to 2004 (Station 502968, Fairbanks WSO Airport). From the computed daily means, the
mean annual air temperature was computed to be 27.0°F, and the mean air freezing and thawing
indices were computed to be approximately 5,352 °F-days and 3,535°F-days, respectively. This
computed thawing index along with the design air-freezing index (Fy,) were entered into the
ADOT&PF Berg2 computer program, along with surface n-factors for freezing and thawing (n¢
and ny) of 0.90 and 1.0 respectively, to calculate surface freezing and thawing indicies, mean

31-1-01869-001
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annual surface temperatures (MAST) , and amplitude of the annual sinusoidal temperature cycle

(4,). The results were used to describe the annual ground surface temperature as

; 2mt
Ty = MAST -4 =
) oo 22)

where “t” is in days, MAST = 24.4°F and 4, = 41.7 °F. The length of the freezing season

described by this relationship is 203 days. The length of the mean air-freezing season based on

the climatic data is 190 days.

The following two soil profiles were considered in the analysis. In the first profile the majority

of the potentially frost susceptible silt has been replaced with a nonfrost-susceptible structural fill

across the mesh, and in the second profile the upper two feet of the silt has been replaced with a

nonfrost-susceptible structural fill.

SOIL PROFILES

Depth :

(feet) Profile 1 Profile 2
Oto2 Structural Fill Structural Fill
2108 Structural Fill Silt

Moist Sand and Moist Sand and
8to 12

Gravel Gravel

Saturated Sand and  [Saturated Sand and
>12

Gravel Gravel

Material properties selected for use in the simulations are presented below. Thermal

conductivities for soils were determined by a method after Johansen (1975).

31-1-01869-001



SUMMARY OF MATERIAL PROPERTIES

Shanmon & Wilson

Thermal Thermal Heat
Dry Unit  |Moisture |Conductivity |Conductivity |Heat Capacity| Capacity
: Weight Content | (unfrozen) (frozen) (unfrozen) (frozen)
Material (Ib/ft’) (%) (Btu/h-f-°F) | (Btu/h-ft-°F) | (Btu/ft’-°F) | (Btu/ft’-°F)
Structural Fill 135 3 1.13 0.89 27.0 25.0
Silt 85 25 0.74 1.19 35.7 25.1
Moist Sand and
Gravel 120 4 0.86 0.67 25.2 22.8
Saturated Sand
and Gravel 120 14 1.27 1.84 37.4 28.9
Concrete - 0 1.00 1.00 24.0 24.0
Insulation - 0 0.02 0.02 0.6 0.6

The phase change and change in thermal conductivity were spread over a temperature range of

0.5°F, from 31.5°F to 32°F.

The model was run for one freezing season (203 days) with the following initial temperatures.

INTIAL TEMPERATURE
' Depth | Temperature
(feet) CF
Oto5 45
5t 10 40
>10 35

The simulations show that the frost penetration is greater for Profile 1 than Profile 2, primarily

due greater capacity of the higher moisture content silt to resist freezing. Conservatively, we

continued our analyses and developed our recommendations based on simulations using Profile

1.

The simulations indicate that that 2 inches of insulation placed vertically on the exterior

foundation wall and a 2-inch-thick wing of insulation 4 feet wide extending out horizontally

from the base of the foundation is sufficient to prevent the seasonal from penetrating the soils

beneath the foundation. The analyses also indicate that within 2 feet of building corners 2 inches

of insulation will prevent frost penetration beneath the foundation.

31-1-01869-001
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Based on our analyses we recommend placing 2 inches of insulation placed vertically on the
exterior foundation wall and a 2-inch-thick wing of insulation 4 feet wide extending out
horizontally from the base of the foundation. Note that below the insulation the freezing front is
near vertical. Ice formed in this area would be nearly vertical resulting in minimum jacking
forces on the thickened edge foundation. Therefore removal of all frost soils beneath the
thickened edge foundation down to NFS sand and gravel will not be necessary.

Permafrost

Near-surface permafrost was encountered in two borings located west of the GVEA Substation.
Air photos suggest that this area was recently cleared. Three duplex units appear to be located in
the area of near surface permafrost. The frozen soils beneath and 10 feet beyond the footprint of
these units will be excavated in the Spring of 2005 to a depth of at least 13 feet, and allowed to
thaw before the base of the excavation is compacted and backfilled in late summer of 2005. The
borings indicate that the granular soils from about 20 to 30 feet have a potential for a slight
amount of thaw settlement. The thick layer of compacted fill beneath these units will tend to
bridge and minimize the differential thaw related settlement of these units. Permafrost below 30

feet is assumed to be thaw stable

Paved streets and sidewalks will be designed using techniques contained in the reduced subgrade
strength method of TM-822.

Groundwater is expected to be up to a meter higher during the summer construction than it was
during the winter when the exploratory borings for this project were drilled. If silty soils are
encountered below the water table in building excavations, these soils will be removed in the wet
under the direction of the geotechnical engineer. The initial lift of granular fill will be placed in
the water to a sufficient depth to bring the surface of the fill above water level before the lift and

subsequent lifts of fill are compacted.

31-1-01869-001
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Chacked 1/26/01
Bearing Capacity of Soils (Single Layer System)
For round, square, or strip footings (Terzaghi)

Input
1w =[_135_]Unit Weight of Soil (pcf) o=[ 35 o= 23 ]
D=| 2 |Depth of Embedment (ft) Nea) = 35 <<Cormaclad blow caunt wilhin 28
=| 1.33 |Width of Strp Footing (ft) Calculated Bearing Capacity Faclors:
=| 1.33 |width of Square/Circular Footing (ft) Ny = 41 N, =13
FS=| 3 |Factorof Safety N = 58 N =25
=| 0 |Cohesion (psf) N, = 47 N, =25
d=| 8 |Depthto Water Table (ft)

BEARING CAPACITY {(General Shear) gy o8 + ghg + 0.5yBN,s,

Strip Footings qu = 15,380 Qun =
8quare Footings Q= 12,992 Qi =
Clrcular Footings qu = 12,541 it =
BEARING CAPACITY {Local Shear) G =HCINs, + qNg + 0.5yBN,s,

Strip Foolings qu= 5,723

Square Footings Qu = 4,424

Circular Footings qu=4,179

Maximum Bea Capacity (ps

Note: - Local shear will generally coniral if bearing In loose or soft solls Strip
~ |Square
Circular

Square

- Ganeral shear will control if bearing In compacted, dense or hard solls

Bearing Capaclty based on Limiting Seltiement 1o 1-inch (Terzaghi charts)| = | 6,6

Paleaidnind HABINE VBN DA

3/18/2005 Shannon & Wilson, Inc. 31-1-01869






