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MEMORANDUM FOR CEPOA-PM-C

SUBJECT: Geotechnical Report, Mertarvik Townsite — Newtok, Alaska

1. Enclosed are five bound copies of the Geotechnical Report for the subject project.
Included with the report are the Project Location’ and Vicinity Map, Explorations
Location Map, Exploration logs, lab testing results and design recommendations for
the development of the road and evacuation center.

2. Questions should be addressed to Gregory Carpenter at 753-2684 or to Chuck Wilson
at 753-2687.

JAMES W. PEKAR, PE
Chief, Geotechnical Services

Encl.

CON UR:

ilson
Carpenter /.{4.'6‘/



GEOTECHNICAL REPORT
MERTARVIK TOWNSITE
NEWTOK, ALASKA

FEBRUARY 2008
1. INTRODUCTION

The Alaskan Native Village of Newtok is located on the banks of the Ninglick
and Kealavik Rivers, about 90 miles northwest of Bethel, in the Yukon-
Kuskokwim Delta Region. The continued existence of the village at its present
location is being threatened by advancing erosion caused by the Ninglick River
which connects the Bering Sea with Baird Inlet. After years of erosion study,
the Newtok Traditional Council concluded in 1994 that relocation of the entire
village was the best solution, and has since been pursuing this action. The
selected relocation site is known as Mertarvik shown in Photograph 1. This
relocation requires an understanding of the subsurface conditions of the new
site. Therefore, a geotechnical exploration was planned by the US Army Corps
of Engineers - Alaska District (USACE-AD) for the summer of 2007.

The results of that exploration are presented in this report. The purpose of the
investigation was to identify general surface and subsurface conditions
pertinent to the design and development of the new community. In particular,
it was to develop foundation recommendations and alternatives for an
Evacuation Center and general considerations and recommendations for a
Village Access Road. The exploration consisted of drilling test borings for
proposed components of the townsite. This report presents the
recommendations and alternatives and the results of the exploration and the
laboratory testing program, as well as general site observations.

2. PROJECT DESCRIPTION AND LOCATION

This project consists of constructing a road from tidewater to a proposed village
relocation site and an Evacuation Center that will be used if the existing village
of Newtok is again flooded. In addition to the items mentioned above, the
exploration also gathered preliminary information for other components of the
relocation including a barge landing lay-down area, a village well, a landfill and
sewage disposal area, and the general area of the village relocation site.

The proposed site is located on the north side of Nelson Island in western
Alaska. The site is approximately 12 miles directly south of the village of
Newtok, Alaska. A Project Location and Vicinity Map are enclosed as Figure 1.

Geotechnical Report Mertarvik Townsite
USArmy Corps of Engineers 1 Newtok, Alaska



L ol

i AR A
£

Photograph 1. Drilling operation at Test Boring AP-21 showing vegetation
and topography of Mertarvik with the Ninglick River in the background.

3. FIELD EXPLORATION

The subsurface exploration for the project was conducted from 6 through 15
September 2007. A total of 24 test borings were drilled to depths from about
seven to 31.5 feet. These borings have been designated as AP-01 through AP-
24. The exploration generally consisted of drilling and sampling from the
ground surface to a predetermined depth depending on the boring location.
However, several boring were terminated prior to reaching the predetermined
depth due to auger refusal on rock. These borings were drilled with a track-
mounted Mobile B-61 drill rig. The borings were advanced using 8-inch
diameter hollow-stem auger. Denali Drilling, Inc. of Anchorage supplied the
drilling equipment, landing craft used to move the equipment to the site, and
personnel to perform the exploration. An engineer with the USACE-AD
supervised the operation and logged the test borings. Field classification of the
soils is in accordance with ASTM D 2488, “Standard Practice for Description
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and ldentification of Soils (Visual — Manual Procedure).”

The test borings were located in the field with a handheld GPS unit using
predetermined boring location coordinates and are only as accurate as the
method implies. The elevations of the borings were estimated by correlating
horizontal coordinates to topographical information obtained by aerial
photography. The approximate locations of the test borings and conceptual
plans are shown on the Exploration Location Map enclosed as Figure 2.

Samples were collected at either two or five feet below the ground surface and
5-foot intervals thereafter. Soil samples were procured with a 2.5-inch inside
diameter split spoon sampler driven with a 340-pound hammer falling 30
inches using a rope and cathead to lift the hammer. During drive sampling, the
split spoon sampler was advanced 18 inches ahead of the auger or to driving
refusal. The number of blows required to drive each 6-inch increment is
recorded on the exploration logs. The blow count is an indication of the relative
density or consistency of the soil although in the areas where permafrost was
encountered the blow counts only indicate the hardness of the frozen soil.

4. LABORATORY TESTING AND SOILS CLASSIFICATION

A laboratory testing program was established to classify the soils encountered.

These tests were performed in accordance with the current version of the

following test methods:

e ASTM D 422, “Standard Test Method for Particle size Analysis of Soils”.

e 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 (Unified Soil Classification System)”.

e ASTM D 4318, “Test Method for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils”.

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 the lab testing summary and grain size distribution curves are
enclosed as Appendix B.

5. Regional Geology

Nelson Island is located in the lowlands between the mouth of the Yukon River
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and the mouth of the Kuskokwim River. The island was formed by basalt flows
from volcanic activity in the area and rises from the surrounding alluvial plane
to an elevation of about 1485 feet. On the west coast of the island there are
rock exposures that are several hundred feet high. In general the soils on the
island are a product of the weathering of the basalt as exemplified in
Photograph 2.

Photograph 2. Sample of material that is typical of the soil composed of
residual basalt.

6. Site Conditions

Surface: The project is located on the north shoreline of Nelson Island and is
bounded on the north by the Ninglick River which drains Baird Inlet. The barge
landing and beginning of the road alignment is identified on the Location and
Vicinity Map and can be related to the Test Boring Location Map. The
relocation site is located on a hillside that slopes up to the south from sea level
at the shoreline to an elevation of about 320 feet. The slope is relatively
constant and generally is at about 15 percent.
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The vegetation generally consists of tundra plants with areas along the
drainages that have willows to eight-feet in height. The willows do not grow
more than half way up the slope. Rock exposures are present at one location
on the shoreline and there are large rock fragments on the surface at many
locations on the site.

Subsurface: The subsurface conditions vary across the site. The thickness of
the soil over bedrock was encountered from as little as four feet to more than
31.5 feet. The permafrost conditions across the site are similarly variable. The
table below summarizes the conditions encountered at each of the boring

locations.
TABLE 1
SUMMARY OF BORING DATA
BORING DEPTH OF PEAT DEPTH TO DEPTH TO
BORING (ft) | THICKNESS ROCK (ft) PERMAFROST
(ft) (ft)
AP-01 15.8 1.5 13.0 not encountered
AP-02 15.0 2 12 not encountered
AP-03 16.0 1.5 not encountered 2.0
AP-04 11.5 1.5 8.5 not encountered
AP-05 16.5 1.5 not encountered 2.0
AP-06 16.5 1.5 not encountered 2.0
AP-07 9.0 1.0 9.0 3.5
AP-08 16.5 1.5 not encountered | not encountered
AP-09 16.5 1.5 not encountered | not encountered
AP-10 9.0 1.5 9.0 not encountered
AP-11 16.5 1.0 not encountered 1.0
AP-12 15.8 1.0 not encountered 1.5
AP-13 11.0 1.0 11.0 2.0
AP-14 14.0 1.0 14.0 2.5
AP-15 22.0 2.0 13.0 3.0
AP-16 20.1 2.0 16.5 2.0
AP-17 12.0 1.5 9.0 2.5
AP-18 10.3 2.0 10.0 2.0
AP-19 10.2 1.5 9.0 not encountered
AP-20 7.0 1.5 4.0 not encountered
AP-21 21.5 2.0 12 not encountered
AP-22 22.0 1.0 21.0 not encountered
AP-23 31.5 1.5 not encountered 2.5
AP-24 13.5 1.5 13.5 3.0
Geotechnical Report Mertarvik Townsite
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In general, the soils above bedrock are relatively uniform and are a product of
the weathering of the underlying bedrock. On the surface there is a peat layer
that is generally about 18 inches in thickness but varies from one to two feet
thick. Beneath the peat there is a layer of silt with organics that are a product
of roots. The amount of organics varies and tends to decrease with depth. As
the bedrock surface is approached, rock fragments become more prevalent in
the residual soil. Finally, the rock surface is encountered. The rock becomes
more competent with depth. Most of the soils are frost susceptible and have a
frost classification of F4 although a few of the soil samples near the bedrock
surface have a frost classification of F2. The soils are generally wet in thawed
areas and at many locations water ponded around the tracks on the drill rig
while drilling. In frozen areas the soil contains ice as small crystals to layers of
ice several inches thick. From the observations during drilling, it appears that
the seasonal thaw depth is about two feet due to the insulation provided by the
tundra vegetation.

Photograph 3. Typical sample showing the ice content present in many of
the frozen soils.
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Photograph 4. Ice typical of many areas in the permafrost.

The permafrost conditions on the site vary greatly between boring locations. It
appears that the permafrost has degraded at locations near drainage paths and
in areas where water may pond. In general, the permafrost is either present
within two to three feet of the ground surface or it is degraded to below the
bedrock surface. One observation that was made at the site was that in some
areas where permafrost degradation has occurred the subsidence of the ground
surface was on the order of a couple of feet or more as shown in Photograph 5.
For a detailed description of the subsurface conditions encountered at each
boring location, see the exploration logs contained in Appendix A.

7. Analysis

The site is suitable for construction of the proposed road from the beach to the
townsite and for the construction of the proposed evacuation center. Issues
that require consideration and analysis for this project are the permafrost
along the road alignment as well as the drainage along the proposed road
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Photograph 5. One of many thaw features present on the site. Note the
subsidence that has occurred as a result of thaw consolidation.

section. Another issue is the foundation type for support of the evacuation
center. These issues are discussed below:

Roadway Design: The road from the barge landing to the proposed townsite will
traverse various soil and thermal conditions. In general it would be appropriate
to design the road as though the alignment was entirely on permafrost. It
would be prudent to construct the road over the existing tundra with as little
surface disturbance as practical. This may require the construction to be
performed in the early spring when the ground remains frozen. The most
important aspects of the road design will be the protection of the permafrost
and drainage of water away from the road section. This must be considered for
the structural section, construction technique and could be achieved by using
a layer of insulation in the road section as well as a geotextile to reduce the
impact of thaw settlements. The use of culverts at all drainage areas as well as
at any location where ponding might occur should help remove water from the
roadway section.
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Evacuation Center Foundation: There are several options for the support of the
proposed Evacuation Center. The foundation system with the least risk is a pile
foundation installed with the pile tips on or embedded into the bedrock. Of
special concern with a pile foundation is the elimination of frost jacking of the
piles. A second option, with slightly more risk of movement due to frost action
would be to construct a building pad of gravel or rock and then supporting the
building on a triodetic foundation system. The foundation system with the
most risk would be to construct a building pad with gravel or rock and then to
support the building on a conventional foundation system.

8. Engineering Recommendations

Recommendations regarding design and construction of the access road and
the foundation for the Evacuation Center are presented in this section. These
recommendations are based on results of the test boring data, the results of
laboratory testing, experience, and engineering judgment.

Access Road: The proposed access road from the barge landing to the proposed
townsite will cross areas of permafrost alternating with thawed areas. The final
design will be prepared by the design team for this project. It is recommended
that the road be designed and constructed as if it were all on permafrost. The
road should be constructed over the existing tundra with as little disturbance
of the surface as practical. This may require that the construction occur in the
spring when the ground remains frozen. Some leveling of the road alignment
will be necessary to allow a geotextile to be placed as a separator on the
roadbed. The road fill should consist of gravel or a crushed rock product with
less than 5 percent fines. A surface layer with more than 5 percent fines may
be considered for the driving surface. It would be prudent to include a layer of
insulation in the road section. This insulation layer should be placed as near
the surface of the road as possible while keeping sufficient cover to protect it
from damage when road maintenance is performed. The road should be shaped
to rapidly drain and sufficient culverts should be placed under the road (at the
tundra surface) to ensure that water does not pond adjacent to the roadway
section.

Evacuation Center Foundation: A pile foundation is recommended for support
of the proposed Evacuation Center. The piles should be driven to a minimum
depth of 30 feet or to bedrock if it is deeper than 30 feet. This may require
drilling and driving the piles into the bedrock. The piles should have a
protective shoe to prevent damage during driving. The shoe should be flush
outside and have as large an annulus as possible. One appropriate type of shoe
is manufactured by Tubex. Piles installed to or into bedrock will have an
allowable capacity of 20 kips on six-inch pipe, 35 Kips on eight-inch pipe, and
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55 Kkips on ten-inch pipe. The contractor should not be allowed to predrill any
holes larger than the pile diameter minus one inch. The piles must be driven
into a tight predrilled hole to create sufficient friction to resist the frost jacking
forces on the pile.

A foundation alternative would be to construct a building pad of gravel or
processed rock product that is a minimum of five feet thick and to support the
structure on a triodetic foundation system. This alternative does have some
risk of differential settlement if the building footprint is above both frozen and
thawed ground. With this type of foundation system the differential settlement
would result in little or no structural damage to the building but the building
would become unlevel.

The final foundation alternative and the alternative with the most risk of
differential settlement is to create a building pad as described above and then
support the building on a conventional foundation. This alternative is not
recommended unless it is shown that the soils are thawed above the bedrock
surface under the entire building footprint.

Enclosures:

Figure 1 - Project Location and Vicinity Map
Figure 2 - Exploration Location Map
Appendix A - Exploration logs

Appendix B - Grain size distribution curves
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EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska Date: 8 Sep 2007
ENGINEERING SERVICES STy ot
; : riling Agency. (] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling Horizonta
. Northing: 2,497,012 ft. * Top of Hole
EXP LORATION LOG Location: Eastng: 1,910,177 ft. £ Elevation: 125ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB1 AP-01 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 15.0 ft. 15.8 ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
§ R Classification Grain Size = Description and Remarks
= .| % |82 & ASTM: D 2487 or D 2488 _ S| ' SURFACE: In willows near a drainage
= = o Pige] o — [S] w |5 &l N (=% [
| 2|88 =82&| © 3 s | 2| 8|2Elw| 2|5
5| 2|£858838] &8 | € S|8|E£1ES 5|a| =
O | 5|l iL'S o 2 X[ R | KRR = | o | =
| _»:_« w9 PT |PEAT Dark brown peat to 18 inches
F4* 3 OL |Organic SILT 20 | Light tan with brownish red organic root holes,
4 wet, Organic Content= 6%, Atterbergs:
6 Nonplastic (NP)
F4* 1 OL |Organic SILT 40 | Grey with brownish red organic root holes,
g wet, Atterbergs: Nonplastic
_____________ Hitting pieces of rock at 8 feet |
F2* 7 GM | Silty GRAVEL with Sand 32 | 32 | 36 1 Grey and brown mottled, wet, angular gravel,
;g fine to coarse sand, NP fines
_____________ Hard driling below 13 feet |
18 | Bx |BEDROCK 25 Grey, hard rock fragments
5013 Bottom of Hole 15,8 t.
| Elevation -3.3 ft.
PID = (Cold/Hot) Photo lonization Detector
—18
—20
—22
—24
— 26
| =
—28
— 30
— 32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-01




ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska Date: 9 Sep 2007
ENGINEERING SERVICES ST Dot
; : riling Agency. (] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling orizonta
. Northing: 2,496,947 ft. * Top of Hole
EXP LORATION LOG Location: Easting: 1,910,585 ft. £ Elevation: 11.0 ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB2 AP-02 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 15.0 ft. 15.0 ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
3 ey . Classification Grain Size = Description and Remarks
= - o= §g S ASTM: D 2487 or D 2488 _ % | & | _ | SURFACE: Tundra between two drainage
= 5’%%2593 S 3 Sl 2| 8|BE 5| 8| & |chanes
8| £|Eg &S 8B 3 | & S| 3| |8 5| =
| 5|8 <c|cs| @ 12 R X | RN = | A | R
| _»:_«ua_;; PT |PEAT Dark brown peat to 2 feet
B F4* 2 ML |SILT 20 | Grey with brown spots, wet, Atterbergs:
L 7 Nonplastic
i F4* 3 ML |SILT 20 | Grey with brown spots, moist, Atterbergs:
- 7 Nonplastic
10
— 8
10 i ML |SILT soil classified by cuttings, no recovery
12 Bx [BEDROCK | | | | | | | [ Rockatizfeet |
—14
B Auger Refusal at 15.0 feet
Bottom of Hole 15.0 ft.
— 16 Elevation -4.0 ft.
| PID = (Cold/Hot) Photo lonization Detector
—18
—20
—22
Sh-24
E n
o
Q26
<I
wl
<
228
]
ol
@]
=
2130
P4
oF
S
zl-32
9]
l:: -
§ Project: Mertarvik Townsite Hole Number:
%| * Indicates Estimated Frost Classification AP-02




ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska Date: 9 Sep 2007
ENGINEERING SERVICES STy ot
. . riling Agency: ] Alaska District atum:  Vertical
Soils and Geology Section Other _ DenaliDriling Horizonta
. Northing: 2,496,519 ft. * Top of Hole
EXP LORATION LOG Location: Easting: 1,910,759 ft. £ Elevaton: 460ft.%
Hole Number, Field: Permanent: Operator: Inspector:
B3 AP-03 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 15.0 ft. 16.0 ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
8 | = Classification Grain Size = Description and Remarks
= - o g 8 S IS ASTM: D 2487 or D 2488 _ S | | _ | SURFACE: Tundra
= Sles 203 8 KS) [ - o |5 El N s | @
= 2 1aglEg =9 St © c LlecE|l P | & o
S| 2|5g/58/ 83| 3 | € s|a|lElEgs 5ol =
| 5|8 <c|cs| @ 12 R X | RN = | A | R
| »: sy PT |PEAT Dark brown peat to 18 inches
2 F4* 4 ML |SILT 25 | Grey and brown mottled, frozen with ice as Vx
s 7 to 1/4 inch, estimated 30 percent ice by
4 14 volume, Atterbergs: Nonplastic (NP)
i F4* 5 ML |SILT 26 | Grey and brown mottled, frozen with ice as Vx
L 6 7 and Vr to 1 inch, estimated 60 percent ice by
15 volume, Atterbergs: Nonplastic
— 8
i N e e e e e e Rocks at9feet |
10 3 F4* 5 ML |Sandy SILT 1 | 42 | 57 0.25 Grey and brown mottled, frozen, estimated 50
N 11 11 percent ice by volume, fine to coarse sand, NP
1 ™ 19 to low plasticity fines
4
N
— 14
Pl [ |
i A F4* 9 ML | SILT with Gravel 2 Redish brown, frozen with ice as Vx to 1/4
16 uk 20 inch, estimated 10 percent ice by volume,
\angular gravel, fine to coarse sand, NP fines /—
B Bottom of Hole 16.0 ft.
18 Elevation 30.0 ft. &
PID = (Cold/Hot) Photo lonization Detector
—20
—22
—24
— 26
| =
—28
— 30
— 32

EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

* Indicates Estimated Frost Classification

Project: Mertarvik Townsite

Hole Number:
AP-03




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska Date: 9 Sep 2007
ENGINEERING SERVICES STy ot
; : riling Agency. (] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling Horzontal
. Northing: 2,496,148 ft. * Top of Hole
EXPLORATION LOG Location: Easting: 1,911,007 ft. £ Elevaton: 7-ft*
Hole Number, Field: Permanent: Operator: Inspector:
TB 4 AP-04 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 1151t 1151t
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
3 ey . Classification Grain Size = Description and Remarks
= A3 |82 S ASTM: D 2487 or D 2488 _ S| = SURFACE: Tundra, 25 feet from a drainage
= AR g 3 < = [ - o |5 €l N IS
s | Slagl=g g < 3 s| S| 2|8l | o
2| £|55%8 88| 3 | & S| 3| E|=8 5|l =
| 5|8 <c|cs| @ 12 R X | RN = | A | R
B i‘ o PT |PEAT Dark brown peat to 18 inches
2 F4* 3 ML |SILT 23 | Grey with brown spots, wet, Atterbergs:
= ﬁ Nonplastic (NP)
— 4
i F4* 3 ML |SILT 22 | Grey with brown layers and spots, moist,
L 6 g occasional roots, NP fines
— 8
IR 777 K e Y AN A I N N A Hitting rocks from85to 10feet |
— 10 F4* 19 Bx- |BEDROCK to SILT Brown silt with rock fragments, moist, angular
R 50 " ML gravel, fine to coarse sand, NP fines
50/3 Auger Refusal at 11.5 feet
—12 Bottom of Hole 115 ft.
B Elevation 56.0 ft. +
PID = (Cold/Hot) Photo lonization Detector
— 14
—16
—18
—20
—22
— 24
— 26
I_
—28
— 30
— 32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-04




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska Date: 10 Sep 2007
ENGINEERING SERVICES STy ot
. . riling Agency: ] Alaska District atum:  Vertical
Soils and Geology Section Other _ DenaliDriling Horizonta
. Northing: 2,495,528 ft. * Top of Hole
EXPLORATION LOG Location: Easting: 1,911,370 ft. £ Elevaton: S30ft.*
Hole Number, Field: Permanent: Operator: Inspector:
TB5 AP-05 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 15.0 ft. 16.5 ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
2 e Classification Grain Size = Description and Remarks
—_ S | 85| E ASTM: D 2487 or D 2488 = | o SURFACE: Tundra
£ =3 @ E a E% S S © w |5 E g g_ )
c| & |22 =82% © 38 | 2| 2|2l | | B
5| 25858838 8 | € S||EES| 5| =
O | 5|l iL'S o 2 X[ R | KRR = | o | =
| _»:_«ua_‘u_ PT |PEAT Dark brown peat to 18 inches
2 u : F4* 4 ML |SILT 40 | Grey, frozen, estimated 60 percent ice by
B 3 : 193 volume, Atterbergs: LL=34, PI=3
i ’. ] F4* 5 ML |SILT 25 | Brown, frozen, estimated 50 percent ice by
6| [ 10 volume, NP fines
y 16
n »
L 8]
n »
— 10 F4* 7 ML | SILT with Gravel Brown, frozen with ice as Vx to 1/4 inch,
L ) 50/5" angular gravel, fine to coarse sand, NP fines
n »
i ’. ] F4* 6 ML |SILT with Sand Brown, grey and rust mottled, frozen with ice
—16 || W] :15% as Vx to 1/4 inch, fine sand, low plasticity fines
B Bottom of Hole 16.5 ft.
Elevation 68.5 ft.
— 18 PID = (Cold/Hot) Photo lonization Detector
—20
—22
—24
— 26
I_
—28
— 30
— 32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-05




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska Date: 10 Sep 2007
ENGINEERING SERVICES STy ot
: : riling Agency: ] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling Horizonta
. Northing: 2,494,958 ft. * Top of Hole
EXP LORATION LOG Location: Easting: 1,911,178 ft. £ Elevation: 95.0 ft. £
Hole Number, Field: Permanent: Operator: Inspector:
TB6 AP-06 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 15.0 ft. 16.5 ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
2 e Classification Grain Size = Description and Remarks
—_ S | 85| E ASTM: D 2487 or D 2488 = | o SURFACE: Tundra
&= 3|0 E o_ g 2 S > © Ee) w |5 E g g_ )
s | Slag=g2qg| < 8 S| E| 2|8Elv| &=
8| £|Eg &S 8B 3 | & S| 3| |8 5| =
| 5|8 <c|cs| @ 12 R X | RN = | A | R
B *: o PT |PEAT Dark brown peat to 18 inches
F4* 4 ML |SILT 28 | Brown and grey mottled, frozen, estimated 35
6 percent ice by volume, Atterbergs: Nonplastic
8 (NP)
F4* 4 ML [SILT 75 | Brown, frozen with ice as Vx and Vr to 1/4
6 inch, estimated 40 percent ice by volume, NP
5 fines
F2* 8 GM |Silty GRAVEL 54 | 11 | 35 25 Brown and black, frozen, angular gravel, fine
}‘21 to coarse sand, NP fines
F4* 4 ML |SILT with Sand Reddish brown with black spots, wet, fine
g sand, low plasticity fines
B Bottom of Hole 16.5 ft.
Elevation 78.5ft.
— 18 PID = (Cold/Hot) Photo lonization Detector
—20
—22
— 24
— 26
I_
—28
— 30
— 32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-06




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
Newtok, Alaska
CORPS OF ENGINEERS Date: 11 Sep 2007
ENGINEERING SERVICES STy ot
; : riling Agency. (] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling Horizonta
. Northing: 2,494,403 ft. * Top of Hole
EXP LORATION LOG Location: Easting: 1,910,645 ft. £ Elevation: 1260ft.
Hole Number, Field: Permanent: Operator: Inspector:
TB7 AP-07 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 9.0 ft. 9.0 ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
2 e Classification Grain Size = Description and Remarks
—_ S | 85| E ASTM: D 2487 or D 2488 = | o SURFACE: Tundra
= o383 3 _ © wlsel 8| 8 8
s sgl=gl g 2 2 | 2| ¢8|2Elo || B
5| 2|5858 88 & | § Q| 3|E|=8 E|2|3
=] N <| LS oM ) XX | R[Bg| = | o |
| PT |PEAT Dark brown peat to 12 inches
2 F4* g ML | Gravelly SILT 2 6 Brown, wet, angular gravel, nonplastic (NP)
s 15 fines
— 4
i F4* 5 ML |SILT 0.75 22 | Brown, frozen, angular gravel, Atterbergs:
L 5 7 Nonplastic
12
i Rocks at 7 feet
— 8
B Auger refusal on rock at 9 feet
Bottom of Hole 9.0 ft.
—10 Elevation 117.0 ft. +
| PID = (Cold/Hot) Photo lonization Detector
—12
—14
—16
—18
—20
—22
—24
—26
I_
—28
—30
—32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-07




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
Newtok, Alaska
CORPS OF ENGINEERS Date: 11 Sep 2007
ENGINEERING SERVICES ST Dot
: : riling Agency. ] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling Horizonta
. Northing: 2,494,260 ft. * Top of Hole
EXPLORATION LOG Location: Easting: 1,910,139 ft. £ Elevation: 148.0 ft.
Hole Number, Field: Permanent: Operator: Inspector:
TB8 AP-08 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 15.0 ft. 16.5ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 Ibs 25in. 8 in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
S | & Classification Grain Size = Description and Remarks
— g |85 IS ASTM: D 2487 or D 2488 = | = SURFACE: Tundra
&= 3|0 E o_ g% S > © Ee) w |5 E g g_ )
s | S|azl=82g < 2 || 2|8l @| 2| =
8| £|Eg &S 8B 3 | & S| 3| |8 5| =
| 5|8 <c|cs| @ 12 R X | RN = | A | R
B i‘ o PT |PEAT Dark brown peat to 18 inches
2 F4* 1 ML |SILT 17 | Grey and brown mottled, wet, Atterbergs:
- 2 Nonplastic (NP)
— 4
i F4* 12‘ ML |SILT 20 | Grey and brown mottled, wet, NP fines
L 6 4
— 8
10 F4* 3 ML |SILT 0.75 Grey and brown mottled, wet, angular gravel,
B 3 NP fines
6
—12
—14
i F4* 5 ML |SILT 0.5 Grey and brown mottled, wet, angular gravel,
16 g NP fines
B Bottom of Hole 16.5 ft.
Elevation 131.5ft. *
— 18 PID = (Cold/Hot) Photo lonization Detector
—20
—22
—24
—26
I_
—28
—30
—32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-08




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska Date: 12 Sep 2007
ENGINEERING SERVICES STy ot
; : riling Agency. (] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling Horizonta
. Northing: 2,494,380 ft. * Top of Hole
EXP LORATION LOG Location: Easting: 1,009,501 t. £ Elevation: 1840t
Hole Number, Field: Permanent: Operator: Inspector:
TB9 AP-09 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 15.0 ft. 16.5ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
2 e Classification Grain Size = Description and Remarks
—_ S | 85| E ASTM: D 2487 or D 2488 = | o SURFACE: Tundra
= = Sln | S 3 _ D el 8 El|l &
| 2|88 =82&| © 8 s | 2| 8|2El»w| 8| =
5| 2|£858838] &8 | € S||EES| 5| =
O | 5|l iL'S o 2 X[ R | KRR = | o | =
B ‘”:"‘,_fi: PT |PEAT Dark brown peat to 18 inches
- 2| |8 : S1*| 5 | GP- |Poorly graded GRAVEL with | 81 | 10 | 9 25 6 [\ Rocksat2feet
| X : 9 GM |silt Brown, wet, angular gravel (rock fragments),
13 fine to coarse sand, nonplastic (NP) fines
i ( F4* 12 ML |Gravelly SILT 25 Brown, wet, angular gravel (rock fragments),
— 6| M 197 NP fines
= 4
— 8[| M
= 4
10l N F4* 19 ML |Gravelly SILT 2 Brown, moist, angular gravel (rock fragments),
- g 47 fine to coarse sand, NP fines
—12
—14 ||
i F4* 2 ML |SILT with Sand Dark brown with yellow streaks, wet, fine
L1611 % sand, NP fines
B Bottom of Hole 16.5 ft.
Elevation 167.5 ft.
— 18 PID = (Cold/Hot) Photo lonization Detector
—20
—22
—24
— 26
I_
—28
— 30
— 32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-09




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
Newtok, Alaska
CORPS OF ENGINEERS Date: 12 Sep 2007
ENGINEERING SERVICES STy ot
; : riling Agency. (] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling Horzontal
. Northing: 2,494,141 ft. * Top of Hole
EXPLORATION LOG Location: Easting: 1,008,918 ft. £ Elevation: 1980ft
Hole Number, Field: Permanent: Operator: Inspector:
TB10 AP-10 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 9.0 ft. 9.0 ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
8 | = Classification Grain Size = Description and Remarks
—_ S | 85| E ASTM: D 2487 or D 2488 = | o SURFACE: Tundra
£ = @ E a g% S S © w |5 E g g_ )
s | 2lazl=82qg| < 3 | 8| 2|2l m| 2| =
5| g S| E N| @ = 2 I c [£
S| 2|E8 B 83 3 g S| S| | 5| al| =
(=] S|l < ic'S o ) XX | R[Bg| = | o |
= i‘—f_:—;; PT |[PEAT Dark brown peat to 18 inches
2 F4* 2 ML |SILT 0.25 7 Brown and grey mottled, moist, fine to coarse
s % sand, nonplastic (NP) fines
— 4
i Fa& | 20 | ML[SLT 4 | 7|89 1.5 | Brown, moist, angular gravel, fine to coarse |
L 6 50/4" sand, NP fines (weathered rock)
— 8
B Auger refusal on rock at 9 feet
Bottom of Hole 9.0 ft.
—10 Elevation 189.0 ft. +
| PID = (Cold/Hot) Photo lonization Detector
—12
— 14
—16
—18
—20
—22
— 24
— 26
I_
—28
— 30
— 32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-10




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska Date: 12 Sep 2007
ENGINEERING SERVICES STy oot
: : riling Agency. (] Alaska District atum:  Vertical
Soils and Geology Section Other _ DenaliDriling Horzontal
. Northing: 2,493,644 ft. * Top of Hole
EXP LO RATION LOG Location: Easting: 1,008,726 ft. £ Elevation: 2200ft %
Hole Number, Field: Permanent: Operator: Inspector:
B 11 AP-11 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 15.0 ft. 16.5 ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 Ibs 25in. 8 in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
S | & Classification Grain Size = Description and Remarks
g 25 IS ASTM: D 2487 or D 2488 =1 = SURFACE: Tundra
a 5 2 S S © w |5 E S g. o)
s§|28| © 8 | 28| 2|2E|lod| &=
5888 3 | E S| 3| E|ES| 5] al =
< | LS oM ) X | X | X[ = o | X
PT |PEAT Dark brown peat to 12 inches
Vx B F4* 4 ML | SILT with Gravel 19 | 8 |73 2 21 | Brown, frozen with ice as Vx to 1/8 inch,
19 angular gravel, fine to coarse sand, nonplastic
21 (NP) fines
Vx §| F4 ML | Gravelly SILT 1.5 18 | Brown, frozen with ice as Vx and Vr to 1/8
Vr 21 inch, angular gravel, fine to coarse sand, NP
28 fines
Vr § F4 10 ML |Gravelly SILT 1 Brown, frozen with ice as Vr to 1 inch,
15 estimated 40 percent ice by volume, angular
21 gravel, NP fines
Vr §§ F4 7 ML | Gravelly SILT 0.75 Reddish brown, frozen, estimated 30 percent
15 ice by volume, angular gravel, fine to medium
20 sand, NP fines
B Bottom of Hole 16.5 ft.
18 Elevation 203.5 ft. *
PID = (Cold/Hot) Photo lonization Detector
—20
—22
—24
— 26
I_
—28
— 30
— 32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-11




ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska Date: 13 Sep 2007
ENGINEERING SERVICES STy ot
. . riling Agency: ] Alaska District atum:  Vertical
Soils and Geology Section Other  Denal Driling Horizontl
. Northing: 2,492,925 ft. * Top of Hole
EXP LO RATION LOG Location: Easting: 1,008,475 ft. £ Elevation: 2080ft %
Hole Number, Field: Permanent: Operator: Inspector:
TB12 AP-12 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 15.0 ft. 15.8 ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
§ R Classification Grain Size = Description and Remarks
= . S |82 g ASTM: D 2487 or D 2488 _ S| ' SURFACE: tundra, rock on surface in area
= D oo o &) 2 8 S [ Ee] o |g El N s | &
< 2 1aglEg =9 a © c Q| cg|l @D =2 ©
2| £|55%8 88| 3 | & S| 3| E|=8 5|l =
O | 5 |fe|<u|ES| @ 12 R X | RN = | A | R
I Py PT |PEAT Dark brown peat to 12 inches
2 F4* 4 ML |SILT 32 | Brown, frozen, estimated 50 percent ice by
N }g volume, nonplastic fines
— 4
i F4 6 ML |Sandy SILT 1 | 37| 62 47 | Black and orange (volcanic ash), frozen with
L 6 13 ice as Vx to 1/8 inch, estimated 30 percent ice
18 by volume, fine sand, low plasticity fines
— 8
10 F4* 7 ML | SILT with Sand Black and orange (volcanic ash), frozen with
n 12 ice as Vx to 1/8 inch, estimated 15 percent ice
1 14 by volume, fine sand, low plasticity fines
— 14
i F3* 22 ML | SILT with Sand 1 Brown and black, frozen with ice as Vx and Vr
16 50/5" to 1/8 inch, angular gravel, fine to medium
\sand, low plasticity fines /
B Bottom of Hole 15.8 ft.
18 Elevation 252.2 ft. *
PID = (Cold/Hot) Photo lonization Detector
—20
—22
—24
— 26
I_
—28
— 30
— 32

EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

* Indicates Estimated Frost Classification

Project: Mertarvik Townsite

Hole Number:
AP-12




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
Newtok, Alaska
CORPS OF ENGINEERS Date: 13 Sep 2007
ENGINEERING SERVICES STy ot
; : riling Agency. (] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling Horizonta
. Northing: 2,492,532 ft. * Top of Hole
EXP LORATION LOG Location: Easting: 1,007,047 ft. Elevation: 299.0 ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB13 AP-13 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 10.0 ft. 11.0ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
§ R Classification Grain Size = Description and Remarks
= o= 82 S ASTM: D 2487 or D 2488 _ F SURFACE: Tundra, adjacent to a drainage
= 23258 8 5 S| | o|sel B| 5| B
< a3 =o| - Re) © c g c El ¥ K=y ©
& ESHS 88 & | & S| 3| E|=8 5|l =
=] N <| LS oM ) X | X | X[ = o | X
| PT |PEAT Dark brown peat to 12 inches
— 2
— 4
i F4* 5 ML |SILT Brown and reddish brown mottled, frozen with
L 6 9 ice as Vx and Vr to 1/4 inch, estimated 30
20 percent ice by volume, nonplastic (NP)
L 8 .,
10 F3* | 10 | Swm[SitysanD 16 | Brown and grey, frozen with ice as Vx to 118 |
R 52 inch, fine sand, Atterbergs: Nonplastic
(weathered rock)
—12 Auger refusal at 11.0 feet
B Bottom of Hole 11.0 ft.
Elevation 288.0 ft.
— 14 PID = (Cold/Hot) Photo lonization Detector
—16
—18
—20
—22
—24
— 26
I_
—28
— 30
— 32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-13




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
Newtok, Alaska
CORPS OF ENGINEERS Date: 13 Sep 2007
ENGINEERING SERVICES STy ot
; : riling Agency. (] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling Horizonta
. Northing: 2,492,915 ft. * Top of Hole
EXP LO RATIO N LOG Location: Easting: 1,008,344 . £ Elevation: 010ft*
Hole Number, Field: Permanent: Operator: Inspector:
TB 14 AP-14 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 14.0 ft. 14.0 ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
§ R Classification Grain Size = Description and Remarks
= S |82 S ASTM: D 2487 or D 2488 _ % | & | _ | SURFACE: Tundra, 15 feet from a drainage
= @ g o_ O 2 8 > [ = o |g El N [} ko)
= S 3=l = st © = QleE|l P | &S| ©
& £Eghe| 88 3 | E S| 3| E|=8 5|l =
=] N <| LS o ) XX | R[Bg| = | o |
| PT |PEAT Dark brown peat to 12 inches
— 2
— 4
i F4* 4 ML |SILT 30 | Greyand brown mottled, frozen with ice as Vx
L 6 183 to 1/8 inch, low plasticity
- 8 w3 1 (1 ! | |\ " /777777777
10} F3* 8 SM | Silty SAND 7 |49 | 4 29 | Black, yellow, orange and brown mottled,
N : 23 frozen with ice as Vx to 1/8 inch, angular
. 32 gravel, fine sand, low plasticity fines (residual
—12 rock)
—14 L Auger refusal at 14 feet
B Bottom of Hole 14.0 ft.
Elevation 287.0 ft. *
— 16 PID = (Cold/Hot) Photo lonization Detector
—18
—20
—22
—24
— 26
I_
—28
— 30
— 32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-14




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska Date: 14 Sep 2007
ENGINEERING SERVICES STy ot
: : riling Agency: ] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling Horizonta
. Northing: 2,491,578 ft. * Top of Hole
EXPLORATION LOG Location: Easting: 1,208,721 ft. £ Elevation: J000ft
Hole Number, Field: Permanent: Operator: Inspector:
TB15 AP-15 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 22.01t. 22,0 ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
2 e Classification Grain Size = Description and Remarks
—_ S | 85| E ASTM: D 2487 or D 2488 = | o SURFACE: Tundra
R 3| o E o g% < = © - o |5 el 8 IS
s | S|lagl=s8 2g| < 2 || 2|8l @| 2| =
2| £|55%8 88| 3 | & S| 3| E|=8 5|l =
| 5|8 <c|cs| @ 12 R X | RN = | A | R
= —”:—'*u‘—;; PT |[PEAT Dark brown peat to 24 inches
Y ixtys
— 4
i F4* 1 ML |SILT 52 | Brown, frozen, estimated 60 percent ice by
— 6 ‘é volume, Atterbergs: Nonplastic (NP)
- 8 w3 1 (1 ! | |\ " /777777777
—10f F3* 5 SM | Silty SAND 11| 45 | 44 31 | Brown and black mottled, frozen, estimated 40
s : 7 percent ice by volume, angular gravel, fine
. 8 sand, NP fines (residual rock)
12k Easy drilling from 11 to 15 feet
14 1.
i 3 Bx |[BEDROCK 32 | Red, black and brown mottled, weathered |
16 3 basalt
4
—18
20 ; 8 Bx |BEDROCK 12 | Grey, weathered vasicular basalt
i 17
—22 Auger refusal at 22 feet
B Bottom of Hole 22.0 ft.
Elevation 278.0 ft. *
—24 PID = (Cold/Hot) Photo lonization Detector
— 26
I_
—28
— 30
— 32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-15




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska Date: 10 Sep 2007
ENGINEERING SERVICES STy ot
: : riling Agency: [ Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling Horzontal
. Northing: 2,494,834 ft. * Top of Hole
EXPLORATION LOG Location: Easting: 1910210 ft. £ Elevation: 1480ft
Hole Number, Field: Permanent: Operator: Inspector:
TB 16 AP-16 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 20.0ft. 201 t.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
8 | = Classification Grain Size = Description and Remarks
—_ S | 85| E ASTM: D 2487 or D 2488 = | o SURFACE: Tundra
&= 3|0 E o_ g% S > © Ee) w |5 E g g_ )
s | Slag=g2xg| < | 8 S| E| 2|8Elv| &=
2| £|55%8 88| 3 | & S| 3| E|=8 5|l =
| 5|8 <c|cs| @ 12 R X | RN = | A | R
B L o PT |PEAT Dark brown peat to 24 inches
i 4
— 4[]
N
S F4* 4 ML |SILT 7 5 | 88 2 25 | Brown, frozen, angular gravel, fine to coarse
L 5(L]1] 9 sand, nonplastic (NP)
I\ 22
i 4
— 8(||]-
| N
4
101 F4 | 7 | ML |SandysSILT 12 | 36 | 52 19 | Reddish brown, frozen with ice as Vx to 118
N %:15 inch, angular gravel, fine sand, NP fines
4
—12 (]
| N
4
—14 (|1
N
i 3 F4* 12 ML |SILT with Gravel and Sand 12 | Reddish brown, frozen, angular gravel, fine to
L1611 53/% " coarse sand, NP fines
L x4 ' O =1 1 1 1 1" | 1 Weathered rock below 16.5feet |
Hard drilling from 15 to 20 feet
—18
—20 4 ] 301" ) Bx [BEDROCK / \Sampler refusal on rock /]
- Bottom of Hole 20.1 ft.
Elevation 127.9 ft. *
—22 PID = (Cold/Hot) Photo lonization Detector
—24
— 26
—28
— 30
— 32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-16




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska Date: 14 Sep 2007
ENGINEERING SERVICES STy ot
; : riling Agency. (] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling Horizonta
. Northing: 2,491,654 ft. * Top of Hole
EXP LORATION LOG Location: Easting: 1,007,987 ft. £ Elevation: 323.01ft.
Hole Number, Field: Permanent: Operator: Inspector:
TB17 AP-17 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 12.0 . 12,0 ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
3 ey . Classification Grain Size = Description and Remarks
= A5 83 S ASTM: D 2487 or D 2488 _ S| = SURFACE: Tundra, 25 feet from a drainage
= AR g 3 < = [ - o |5 €l N IS
s | Slagl=g 2g] < 3 s| S| 2|8l | o
8| £|Eg &S 8B 3 | & S| 3| |8 5| =
| 5|8 <c|cs| @ 12 R X | RN = | A | R
B i‘ o PT |PEAT Dark brown peat to 18 inches
— 2
— 4
i F4* 6 ML |SILT 23 | Grey and dark brown mottled, frozen with ice
L 6 10 as Vx and Vr to 3/8 inch, estimated 35 percent
ice by volume, Atterbergs: Nonplastic (NP)
— 8
10 13 Bx |Weathered Rock 28 | Dark grey and brown, frozen, weathered
B 31 vasicular basalt with ice crystals in the voids
50/4"
—12 Auger refusal at 12 feet
B Bottom of Hole 12.0 ft.
Elevation 311.0 ft.
— 14 PID = (Cold/Hot) Photo lonization Detector
—16
—18
—20
—22
— 24
— 26
I_
—28
— 30
— 32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-17




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
Newtok, Alaska
CORPS OF ENGINEERS Date: 13 Sep 2007
ENGINEERING SERVICES ST Dot
; : riling Agency. ] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling orizonta
. Northing: 2,492,270 ft. * Top of Hole
EXP LORATION LOG Location: Easting: 1,007,664 ft. £ Elevation: 316.0ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB18 AP-18 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 10.0 . 103 ft.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
3 ey . Classification Grain Size = Description and Remarks
= ¥ | 82| £ ASTM: D 2487 or D 2488 _ = | = SURFACE: Tundra, 20 feet from a drainage
= = ) E o = g% < S @ n |5 E g g_ o)
| SlegEgas| 2 | & s| 2| 2|8l | 2| =
| £|5868/ 83| 3 | & S| 3| |8 5| =
(=] S|l < ic'S oM [2) X | X | X[ = o | X
= —”:—'*u‘—;; PT |[PEAT Dark brown peat to 24 inches
P ity
— 4
i 5 ML |SILT 33 | Grey, black and brown mottled, frozen with ice
L 6 12 as Vx to 1/8 inch, low plasticity (residual
17 bedrock)
— 8
10 50/4" ) Bx fWeathered Rock Weathered vasicular basalt
- Bottom of Hole 10.3 ft.
Elevation 305.7 ft. *
—12 PID = (Cold/Hot) Photo lonization Detector
—14
—16
—18
—20
—22
—24
—26
I_
—28
—30
—32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-18




ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
Newtok, Alaska
CORPS OF ENGINEERS Date: 13 Sep 2007
ENGINEERING SERVICES ST Dot
; : riling Agency. ] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling orizonta
. Northing: 2,492,761 ft. * Top of Hole
EXP LORATION LOG Location: Easting: 1,007,446 . £ Elevation: 286.0 ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB19 AP-19 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 10.0 ft. 10.2 t.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
2 e Classification Grain Size = Description and Remarks
—_ S | 85| E ASTM: D 2487 or D 2488 = | o SURFACE: Tundra
£ 3z Sn | 8D 3 _ Ko} el 8 g )
c | 2|38 =582% < | 3B | 2| 8|g8g|lo| 2| =
8| £|58/%8/88] 3 | & S| S| £|=S 5|al=
(=] S|l < ic'S oM [2) X | X | X[ = o | X
| _»:_«ua_;; PT |PEAT Dark brown peat to 18 inches
LM
i ’ il F2* 4 SM | Silty SAND with Gravel 25 | 54 | 2 0.75 16 | Brown, moist, angular gravel, fine to coarse
— 6] 260 sand, nonplastic fines (weathered basalt)
L M
10 2] 50/2" ) Bx [BEDROCK Rust colored vasicular basalt
- Bottom of Hole 10.2 ft.
Elevation 275.8 ft. *
—12 PID = (Cold/Hot) Photo lonization Detector
—14
—16
—18
—20
—22
—24
—26
I_
—28
—30
—32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-19

EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
Newtok, Alaska
CORPS OF ENGINEERS Date: 14 Sep 2007
ENGINEERING SERVICES STy ot
; : riling Agency. (] Alaska District atum:  Vertical
Soils and Geology Section Other _ DenaliDriling Horizonta
. Northing: 2,492,245 ft. * Top of Hole
EXP LORATION LOG Location: Easting: 1,006,627 ft. £ Elevation: 070ft
Hole Number, Field: Permanent: Operator: Inspector:
TB20 AP-20 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer T.01t. T.01t.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
2 e Classification Grain Size = Description and Remarks
—_ S | 85| E ASTM: D 2487 or D 2488 = | o SURFACE: Tundra
E 3| o E e o3 3 K} o o |5 E 8 g_ [
s | 2|32 =828 © 3 z| 2| e |8Elo| |5
5| g S| E N| @ = 2 I c [£
S| 2|E8 B 83 3 g S| S| | 5| al| =
(=] S|l < ic'S o ) XX | R[Bg| = | o |
B i‘ o PT |PEAT Dark brown peat to 18 inches
2 F4* ML |SILT Brown, nonplastic (NP), no recovery
s (classified from cuttings)
|— 4 _______________________________
i S1* 17 Bx | Highly Weathered Bedrock 25 4 | Brown, moist, angular gravel, fine to coarse
L 6 %g sand, NP fines (weathered bedrock)
B Auger refusal at 7 feet
Bottom of Hole 7.0 ft.
— 8 Elevation 300.0 ft. +
| PID = (Cold/Hot) Photo lonization Detector
—10
—12
— 14
—16
—18
—20
—22
— 24
— 26
I_
—28
— 30
— 32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-20




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska Date: 15 Sep 2007
ENGINEERING SERVICES ST Dot
; : riling Agency. (] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling Horzontal
. Northing: 2,491,858 ft. * Top of Hole
EXP LORATION LOG Location: Easting: 1,906,000 ft. £ Elevation: 3.0t
Hole Number, Field: Permanent: Operator: Inspector:
B 21 AP-21 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 20.0 ft. 21.51t.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 Ibs 25in. 8 in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
8 | = Classification Grain Size = Description and Remarks
— S |45 IS ASTM: D 2487 or D 2488 = | SURFACE: Tundra
&= 3|0 E o_ g% S > © Ee) w |5 E g g_ )
| lagl=sl2g| < 3 | 28| 2|2l @ o ®
8| £|Eg &S 8B 3 | & S| 3| |8 5| =
| 5|8 <c|cs| @ 12 R X | RN = | A | R
B ‘”:"‘,_fi: PT |PEAT Dark brown peat to 24 inches
P ity
— 4
i F4* 3 ML |SILT Reddish brown, wet, nonplastic (NP) fines, no
— 6 g recovery (classified from cuttings)
L 8 .,
1o F3*| 6 | SM |Silty SAND 0 | 62| 38 23 | Reddish brown with black spots, moist, fine
n : 1 91 sand, NP fines
_12 S T T [ [ [ O I O O
—14
i g Bx |Highly Weathered Bedrock 30 | Redand black, weathered vasicular basalt
—16 3
—18
20 19 Bx |Weathered Rock 18 | Red, black and yellow, weathered vasicular
B gg basalt
- Bottom of Hole 21.5 ft.
Elevation 289.5 ft. *
- PID = (Cold/Hot) Photo lonization Detector
—24
—26
I_
—28
—30
—32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-21




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska
Date: 15 Sep 2007
ENGINEERING SERVICES STy ot
; : riling Agency. (] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling Horizonta
. Northing: 2,492,870 ft. * Top of Hole
EXP LO RATION LOG Location: Easting: 1,905,050 ft. £ Elevation: 167.0 ft. £
Hole Number, Field: Permanent: Operator: Inspector:
TB 22 AP-22 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 22.01t. 22.01t.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
8 | = Classification Grain Size = Description and Remarks
g 25 IS ASTM: D 2487 or D 2488 =1 = SURFACE: Tundra
o _| 8o 3 — @ ~c| 8| §| B
S5 28| 9 8 s | 2| 8|2El»w| 8| =
HS|88| 3 | & S| 3| E|=8 5|l =
< | LS oM [2) X | X | X[ = o | X
PT |PEAT Dark brown peat to 12 inches
F2* 11 GM | Silty GRAVEL with Sand 59 | 18 | 23 25 11 | Brown silt and black gravel, moist, angular
12 gravel, fine to coarse sand, nonplastic (NP)
10 fines
]
10 3 F4* 10 ML |SILT > No recovery, driving on a rock, classified from
B 15 cuttings
N 18
—12
4
]
— 14
4
i N F4* 1% ML | SILT with Gravel Brown, moist, angular gravel, NP fines
el 21
]
—18
4
]
—20} %g No recovery
i (T3 N I N R B S S Grindingonrock at 21 feet |
—22 Auger refusal at 22 feet
B Bottom of Hole 22.0 ft.
Elevation 145.0 ft. *
—24 PID = (Cold/Hot) Photo lonization Detector
— 26
I_
—28
— 30
— 32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-22




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska Date: 14 Sep 2007
ENGINEERING SERVICES STy ot
. . riling Agency: ] Alaska District atum:  Vertical
Soils and Geology Section Other _ DenaliDriling Horizonta
. Northing: 2,491,358 ft. * Top of Hole
EXP LO RATION LOG Location: Easting: 1,006,308 . £ Elevation: 3210ft*
Hole Number, Field: Permanent: Operator: Inspector:
TB 23 AP-23 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 30.0 ft. 31.51t.
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
3 ey . Classification Grain Size = Description and Remarks
=1 - o= 82 S ASTM: D 2487 or D 2488 _ F SURFACE: Tundra, 60 feet from a drainage
= Sles 203 8 KS) [ - o |5 El N s | &
< 2 1aglEg =9 a © c Q| cg|l @D =2 ©
2| £|55%8 88| 3 | & S| 3| E|=8 5|l =
| 5|8 <c|cs| @ 12 R X | RN = | A | R
B : s g PT |PEAT Dark brown peat to 18 inches
— 4
i F4* 5 ML |SILT 5 (18 | 77 2 27 | Brown and grey mottled, frozen, (one rock in
L 6 gg the sample), nonplastic (NP) fines
— 8
10 F4* 5 ML |SILT 43 | Brown, black and orange, frozen with ice as Vx
= }2 to 1/8 inch, Atterbergs: Nonplastic
12 Hard drilling from 10 to 15 feet
— 14
i F4* 5 ML |SILT 0.5 43 | Brown and rust mottled, frozen with ice as Vx
16 13 to 1/8 inch, angular gravel, fine to medium
17 sand, NP fines
—18
—20 7 ML |SILT 44 | Reddish brown with random black streaks,
n 14 frozen with ice as Vx and Vr to 1/4 inch, NP
42 fines
—22
—24
i 6 ML |SILT 50 | Brown, black and orange mottled, frozen,
— 26 197 Atterbergs: Nonplastic
|
—28
30 * 8 ML |SILT 45 | Brown, black and yellow mottled, frozen, fine
= ;g sand, low plasticity fines
3> Bottom of Hole 31.5 ft.
Elevation 289.5 ft. *
= PID = (Cold/Hot) Photo lonization Detector
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-23




ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
CORPS OF ENGINEERS Newtok, Alaska Date:  14Sep2007
ENGINEERING SERVICES STy ot
; : riling Agency. (] Alaska District atum: Vertical
Soils and Geology Section Other _ DenaliDriling Horizonta
. Northing: 2,491,753 ft. * Top of Hole
EXP LO RATION LOG Location: Easting: 1,006,941 ft. £ Elevation: 320.0 ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB 24 AP-24 Lyle Cain Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit X AugerHole [ Monitoring Well [ Piezometer 1351t 1351t
Hammer Weight: Split Spoon 1.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 25in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
8 | = Classification Grain Size = Description and Remarks
—_ S | 85| E ASTM: D 2487 or D 2488 = | o SURFACE: Tundra
R 3| o E o g 3 < = © - o |5 el 8 IS
s | &|lazl=82g| < 2 || 2|8l @| 2| =
S| 2|5g/58/ 83| 3 | € s|a|lElEgs 5ol =
| 5|8 <c|cs| @ 12 R X | RN = | A | R
= i‘—f_:—;; PT |[PEAT Dark brown peat to 18 inches
— 2
— 4
i F4* 4 ML |SILT 30 | Greyand brown mottled, frozen with ice as Vx
L 6 7 and Vr to 1/4 inch, estimated 30 percent ice by
1" volume, Atterbergs: Nonplastic (NP)
i Hard drilling from 6 to 10 feet
— 8
— 10 F4* 10 ML |SILT 1.5 26 | Grey, black and brown mottled, frozen with ice
= 14 as Vx and Vr to 3/8 inch, estimated 30 percent
b 50/4 ice by volume, angular gravel, NP fines
| 14 Auger refusal at 13.5 feet
Bottom of Hole 13.5 ft.
s Elevation 306.5 ft. *
16 PID = (Cold/Hot) Photo lonization Detector
—18
—20
—22
— 24
— 26
I_
—28
— 30
— 32
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-24

EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 20/2/08




Appendix B

Grain-size distribution curves
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Telephone: (907) 344-5934
11301 Olive Lane T E R RA F I R MA TESTI N G Fax: (907) 344-5993

Anchorage, AK 99515 Laboratory Testing / Construction Monitoring www.nge-tft.com
PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 31.9 UsC: GM
PROJECT NO.: 1811-07 % SAND: 31.8 FC:

SAMPLE LOCATION:  TB-1 % SILT/CLAY: 02 mm|

SAMPLE NO/ DEPTH  SA-3(10.0'-11.5")

DESCRIPTION: Silty gravel w/ sand ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)

REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 12.7

PARTICLE SIZE ANALYSIS
ASTM D422/ C136

100.0 ‘3” 15" 172" #10 #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
' SIEVE | SIEVE [TOTAL%
00.0 + SIZE (mm)| SIZE (in.) |PASSING| SPEC
w00 . o 1524 | 6"
. 76.2 3" 100
70.0 * . 38.1 1.5 81
60.0 19.05 3/4" 81
B ¢ 127 | 12 73
52 s . 95 3 | 71
£s . 475 | #4 | 68
& 400 + * *
. 2 #10 | 60
00 | 085 | #20 | 49
0.425 #40 45
200+ 0.25 # 60 42
1001 015 | #100 | 40
0.075 #200 36.3
0.0 | | |
100 ‘ 10 | 1 J 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND o
COBBLES SILT or CLAY ELAPSED [DIAMETER TOTAL %
Coarse | Fine Coarse| Medium | Fine TIME (mm) |PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 = 5
~1 15
120.0 — 30
S~ 60
=~ 250
115.0 =
= 1440
~ <
~
110.0 e Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,
TFI will provide upon written request.




Telephone: (907) 344-5934
11301 Olive Lane T E R RA F I R MA TESTI N G Fax: (907) 344-5993

Anchorage, AK 99515 Laboratory Testing / Construction Monitoring www.nge-tft.com
PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 1.0 UsSC: ML
PROJECT NO.: 1811-07 % SAND: 42.5 FC:

SAMPLE LOCATION:  TB-3 % SILT/CLAY: 02 mm|

SAMPLE NO/ DEPTH SA-3 (10.0'-11.5")

DESCRIPTION: Sandy silt ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)

REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 23.8

PARTICLE SIZE ANALYSIS
ASTM D422/ C136

3" 15" 172" #10 #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
100.0 *e o
SIEVE | SIEVE |TOTAL%
900 + SIZE (mm)| SIZE (in.) |PASSING| SPEC
* 3
0.0 152.4 6
* 76.2 3"
70.0 * . 38.1 1.5
60.0 & 19.05 3/4"
& e . 12.7 1/2" 100
52 s 95 358" | 99
é = 4.75 #4 99
T 4007 2 #10 86
300 1 0.85 | #20 76
0.425 #40 71
200+ 0.25 # 60 67
1001 015 | #100 | 63
0.075 #200 56.5
0.0 ; : |
100 ‘ 10 | 1 J 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND o
COBBLES SILT or CLAY ELAPSED |DIAMETER TOTAL %
Coarse | Fine Coarse| Medium | Fine TIME (mm) |PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 = 5
~1 15
120.0 — 30
~~ 60
=~ 250
115.0 =
= 1440
<<
~
110.0 e Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,
TFI will provide upon written request.




Telephone: (907) 344-5934
11301 Olive Lane T E R RA F I R MA TESTI N G Fax: (907) 344-5993

Anchorage, AK 99515 Laboratory Testing / Construction Monitoring www.nge-tft.com
PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 54.2 UsC: GM
PROJECT NO.: 1811-07 % SAND: 10.4 FC:

SAMPLE LOCATION: ~ TB-6 % SILT/CLAY: 02 mm|

SAMPLE NO/ DEPTH  SA-3(10.0'-11.5")

DESCRIPTION: Silty gravel ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)

REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 10.3

PARTICLE SIZE ANALYSIS
ASTM D422/ C136

1000 & 3" 15" 172" #10 #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
' SIEVE | SIEVE [TOTAL%
00.0 + SIZE (mm)| SIZE (in.) |PASSING| SPEC
0.0 152.4 6"
76.2 3" 100
70.0 + 38.1 1.5" 65
w00 . 19.05 | 3/4" 54
& e T 12.7 1/2" 52
G0 so0 ® ., 95 | ais" | 49
L= * * . 4.75 #4 46
s 400y AR N . 2 #10 | 43
00 | 085 | #20 | 42
0.425 #40 40
200+ 0.25 # 60 39
1001 015 | #100 | 37
0.075 #200 35.4
0.0 + + l
100 ‘ 10 | 1 J 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND o
COBBLES SILT or CLAY ELAPSED [DIAMETER TOTAL %
Coarse | Fine Coarse| Medium | Fine TIME (mm) |PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 = 5
~1 15
120.0 — 30
S~ 60
115.0 . 250
1440
110.0 —— . Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,
TFI will provide upon written request.




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 80.8 USC: GP-GM
PROJECT NO.: 1811-07 % SAND: 9.7 FC:
SAMPLE LOCATION: ~ TB-9 %wSITCLAY:[ 95 | 02 mm|
SAMPLE NO/ DEPTH SA-1(2.0'-3.5")
DESCRIPTION: Poorly grd. gravel w/ silt ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 55
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
100.0 3‘ 15" 172" #10 #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
' SIEVE | SIEVE |TOTAL %
90.0 + SIZE (mm)| SIZE (in.) |PASSING| SPEC
0.0 152.4 6"
76.2 3" 100
70.0 + 38.1 1.5" 42
60.0 19.05 3/4" 26
& e 12.7 1/2" 23
g 8 500 95 3/8" 21
é = * 4.75 #4 19
e 400y 2 #10 18
300 1 0.85 #20 16
M * 0.425 #40 14
20.0 + *
* . - 0.25 # 60 12
1001 MR PSR 015 | #100 | 11
0.075 #200 9.5
0.0 ; : |
100 ‘ 10 | 1 J 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED |DIAMETER TOTAL %
COBBLES SILT or CLAY 0
Coarse | Fine Coarse| Medium | Fine TIME (mm) |PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 S 8
~1 15
120.0 — 30
~~ 60
-~ 250
115.0 =
= 1440
<< _
~
110.0 = Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,

TFI will provide upon written request.




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 3.6 USC: ML
PROJECT NO.: 1811-07 % SAND: 7.5 FC:
SAMPLE LOCATION:  TB-10 % SILT/CLAY: 02 mm|
SAMPLE NO/ DEPTH SA-2 (5.0'-8.3")
DESCRIPTION: Silt ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 225
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
100.0 3 15 1/2" #10 #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
' * o * . SIEVE | SIEVE |TOTAL %
90.0 + * o0 . SIZE (mm)| SIZE (in.) |PASSING| SPEC
0.0 152.4 6"
76.2 3"
70.0 + 38.1 1.5"
60.0 19.05 3/4"
& e 12.7 1/2" 100
g 8 500 95 3/8" 98
é = 4.75 #4 96
e 400y 2 #10 94
200 4 0.85 #20 93
0.425 #40 92
200+ 0.25 # 60 91
100 1 015 | #100 [ 90
0.075 #200 88.9
0.0 ; : !
100 ‘ 10 | 1 J 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED |DIAMETER TOTAL %
COBBLES SILT or CLAY 0
Coarse | Fine Coarse| Medium | Fine TIME (mm) |PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 S 8
~1 15
120.0 — 30
~~ 60
T~ 250
115.0 =
= 1440
<< _
~
110.0 e Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,

TFI will provide upon written request.




Telephone: (907) 344-5934
11301 Olive Lane T E R RA F I R MA TESTI N G Fax: (907) 344-5993

Anchorage, AK 99515 Laboratory Testing / Construction Monitoring www.nge-tft.com
PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 18.7 USC: ML
PROJECT NO.: 1811-07 % SAND: 7.7 FC:

SAMPLE LOCATION:  TB-11 % SILT/CLAY: 02 mm|

SAMPLE NO/ DEPTH  SA-1(2.0'-3.5")

DESCRIPTION: Silt with gravel ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)

REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 21.3

PARTICLE SIZE ANALYSIS
ASTM D422/ C136

100.0 3" %3 172" #10 #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
' * SIEVE | SIEVE [TOTAL%
00.0 + . SIZE (mm)| SIZE (in.) |PASSING| SPEC
* 152.4 6"
80.0 * S .
¢ ® ¢ o . 76.2 3"
70.0 + 38.1 1.5" 100
60.0 19.05 3/4" 96
& e T 12.7 1/2" 88
52 s 95 38" | 85
é = 4.75 #4 81
T 4007 2 #10 80
00 | 085 | #20 | 79
0.425 #40 78
200+ 0.25 # 60 77
1001 015 | #100 | 76
0.075 #200 73.6
0.0 + + l
100 ‘ 10 | 1 J 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND o
COBBLES SILT or CLAY ELAPSED [DIAMETER TOTAL %
Coarse | Fine Coarse| Medium | Fine TIME (mm) |PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 = 5
~1 15
120.0 — 30
S~ 60
115.0 . 250
1440
110.0 —— . Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,
TFI will provide upon written request.




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993

www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 0.9 USC: ML
PROJECT NO.: 1811-07 % SAND: 36.9 FC:
SAMPLE LOCATION:  TB-12 % SILT/CLAY: 02 mm|
SAMPLE NO/ DEPTH SA-2 (5.0'-6.5")
DESCRIPTION: Sandy silt ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 46.6
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
100.0 3 15" 1/2" #10 #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
' * L 4 SIEVE SIEVE |TOTAL %
90.0 + * SIZE (mm)| SIZE (in.) |PASSING| SPEC
0.0 * 152.4 6"
* 76.2 3"
70.0 + * 38.1 15"
60.0 Py 19.05 3/4"
& e 12.7 1/2" 100
g 8 500 95 3/8" 99
i = 4.75 #4 99
S 40.0 + 2 #10 97
200 4 0.85 #20 91
0.425 #40 83
200+ 0.25 # 60 76
100 1 015 | #100 [ 69
0.075 #200 62.2
0.0 ; : i
100 ‘ 10 | 1 J 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED |DIAMETER TOTAL %
COBBLES SILT or CLAY 0
Coarse | Fine Coarse| Medium | Fine TIME (mm) |PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 S 8
~1 15
120.0 — 30
~ 60
T~ 250
115.0 =
= 1440
<< _
~
110.0 e Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,

TFI will provide upon written request.




Telephone: (907) 344-5934
11301 Olive Lane T E R RA F I R MA TESTI N G Fax: (907) 344-5993

Anchorage, AK 99515 Laboratory Testing / Construction Monitoring www.nge-tft.com
PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 6.9 USC: SM
PROJECT NO.: 1811-07 % SAND: 48.9 FC:

SAMPLE LOCATION: ~ TB-14 % SILT/CLAY: 02 mm|

SAMPLE NO/ DEPTH SA-2 (10.0'-11.5")

DESCRIPTION: Silty sand. ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)

REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 29.0

PARTICLE SIZE ANALYSIS
ASTM D422/ C136

3" 15" 1/2" #10  #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
100.0 + o0
. SIEVE | SIEVE |TOTAL%
900 + SIZE (mm)| SIZE (in) |PAssING| sPEC
0.0 * 152.4 6"
76.2 3"
700 | ¢ 381 | 15"
w00 . 19.05 | 3/4"
ae | ¢ 127 | 12" | 100
x T * "
42 500 9.5 3/8 100
g = L 4 4.75 #4 93
s A0y 2 #10 82
00 | 085 | #20 72
0.425 #40 65
200 0.25 # 60 60
1001 015 | #100 | 53
0.075 #200 44.2
0.0 } } l
100 ‘ 10 | 1 J 01 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND o
COBBLES SILT or CLAY ELAPSED [DIAMETER TOTAL %
Coarse | Fine Coarse| Medium | Fine TIME (mm) |PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 = 5
~1 15
120.0 — 30
S~ 60
115.0 — 250
1440
110.0 —— . Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,
TFI will provide upon written request.




Telephone: (907) 344-5934
11301 Olive Lane T E R RA F I R MA TESTI N G Fax: (907) 344-5993

Anchorage, AK 99515 Laboratory Testing / Construction Monitoring www.nge-tft.com
PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 11.1 USC: SM
PROJECT NO.: 1811-07 % SAND: 45.4 FC:

SAMPLE LOCATION:  TB-15 % SILT/CLAY: 02 mm|

SAMPLE NO/ DEPTH SA-2 (10.0'-11.5")

DESCRIPTION: Silty sand. ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)

REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 31.2

PARTICLE SIZE ANALYSIS
ASTM D422/ C136

3" 15" 1/2" #10 #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
100.0 e
SIEVE | SIEVE |TOTAL %
90.0 * SIZE (mm)| SIZE (in)) [PASSING| sPEC
0.0 152.4 6"
* 76.2 3"
70.0 + 38.1 1.5"
w00 * 10.05 | 3/4"
e * 12.7 1/2" 100
£5 hd 95 3/8" 99
g2 s00 * .
£z * 4.75 #4 89
& 400 +
2 #10 76
2001 0.85 #20 66
0.425 #40 58
200+ 0.25 # 60 54
1001 015 | #100 | 49
0.075 #200 43.5
0.0 + } l
100 ‘ 10 | 1 J 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED |DIAMETER TOTAL %
COBBLES SILT or CLAY 0
Coarse | Fine Coarse| Medium | Fine TIME (mm) [PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 Sw 5
~1 15
120.0 — 30
S~ 60
=~ 250
115.0 =
= 1440
A
~
110.0 S Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,
TFI will provide upon written request.




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (907) 344-5934

Fax: (907) 344-5993
www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 7.4 USC: ML
PROJECT NO.: 1811-07 % SAND: 4.6 FC:
SAMPLE LOCATION:  TB-16 % SILT/CLAY: 02 mm|
SAMPLE NO/ DEPTH SA-1 (5.0'-6.5")
DESCRIPTION: Silt ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 25.2
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
3" 15" 172" #10  #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
100.0 + ¢
* * SIEVE | SIEVE |TOTAL %
90.0 * . * | & o o - SIZE (mm)| SIZE (in.) [PASSING| sPEC
0.0 152.4 6"
76.2 3"
70.0 + 38.1 1.5"
60.0 19.05 3/4" 100
& e 12.7 1/2" 98
g 8 500 9.5 3/8" 95
é 2 4.75 #4 93
e 400y 2 #10 91
2004 0.85 #20 91
0.425 #40 90
200 0.25 # 60 90
100 1 015 | #100 | 89
0.075 #200 88.0
0.0 ; : !
100 ‘ 10 | 1 J 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES SILT or CLAY >
Coarse | Fine Coarse| Medium | Fine TIME (mm) |PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 Sw 8
~] 15
120.0 — 30
S~ 60
T~ 250
115.0 =
= 1440
<< _
~
110.0 e Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,

TFI will provide upon written request.




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993

www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 12.1 USC: ML
PROJECT NO.: 1811-07 % SAND: 36.2 FC:
SAMPLE LOCATION:  TB-16 % SILT/CLAY: 02 mm|
SAMPLE NO/ DEPTH SA-2 (10.0'-11.5")
DESCRIPTION: Sandy silt ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 18.7
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
100.0 3 15 1/2" #10 #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
' . SIEVE | SIEVE [TOTAL%
90.0 + SIZE (mm)| SIZE (in.) |PASSING| SPEC
0.0 152.4 6"
* 76.2 3"
70.0 + 38.1 1.5"
o * . 1905 | 3/4"
e . 12.7 1/2" 100
o I
L0 500 * 9.5 3/8" 98
g 2 4.75 #4 88
e 400y 2 #10 75
300 1 0.85 | #20 66
0.425 #40 63
200 0.25 # 60 60
1001 015 | #100 | 57
0.075 #200 51.7
0.0 ; : |
100 ‘ 10 | 1 J 01 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES SILT or CLAY 0
Coarse | Fine Coarse| Medium | Fine TIME (mm) |PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 Sw 5
~] 15
120.0 — 30
~ 60
T~ 250
115.0 =
= 1440
<<
~
110.0 e Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,

TFI will provide upon written request.




Telephone: (907) 344-5934
11301 Olive Lane T E R RA F I R MA TESTI N G Fax: (907) 344-5993

Anchorage, AK 99515 Laboratory Testing / Construction Monitoring www.nge-tft.com
PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 25.0 USC: SM
PROJECT NO.: 1811-07 % SAND: 53.5 FC:

SAMPLE LOCATION:  TB-19 % SILT/CLAY: 02 mm|

SAMPLE NO/ DEPTH  SA-1(5.0'-6.5")

DESCRIPTION: Silty sand w/ gravel ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)

REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 15.8

PARTICLE SIZE ANALYSIS
ASTM D422/ C136

3 15" 172" #10  #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
100.0 'S
L S SIEVE | SIEVE [TOTAL%
00.0 + SIZE (mm)| SIZE (in.) |PASSING| SPEC
0.0 152.4 6"
. 76.2 3"
70.0 + 38.1 1.5"
60.0 19.05 3/4" 100
& e 12.7 1/2" 97
29 o0 . 95 38" | 96
é = 4.75 #4 75
e 400y . . 2 #10 50
30.0 + < 0.85 #20 39
* . 0.425 #40 34
200+ 0.25 # 60 31
1001 015 | #100 | 27
0.075 #200 21.5
0.0 | : |
100 ‘ 10 | 1 J 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND o
COBBLES SILT or CLAY ELAPSED [DIAMETER TOTAL %
Coarse | Fine Coarse| Medium | Fine TIME (mm) |PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 = 5
~1 15
120.0 — 30
S~ 60
T~ 250
115.0 =
= 1440
~ <
~
110.0 e Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,
TFI will provide upon written request.




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska District |
PROJECT NAME: Newtok Relocation % GRAVEL: 66.8 USC: GW-GM
PROJECT NO.: 1811-07 % SAND: 25.9 FC:
SAMPLE LOCATION: ~ TB-20 wsITCLAY: 73 | 02 mm|
SAMPLE NO/ DEPTH SA-1 (5.0'-6.5")
DESCRIPTION: Well grd. gravel w/ silt & sand ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 4.1
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
100.0 ‘3" 1.5" 172" #10 #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
' SIEVE | SIEVE |TOTAL %
90.0 + SIZE (mm)| SIZE (in.)) |PASSING| SPEC
0.0 152.4 6"
76.2 3" 100
70.0 + 38.1 1.5" 53
60.0 19.05 3/4" 49
& 12.7 1/2" 43
§a * 95 38" | 40
Yo 500 * .
é = * 4.75 #4 33
s A0y * 2 #10 23
2001 . 0.85 #20 16
* 0.425 #40 13
200 . 0.25 # 60 11
1004 MR IR 0.15 [ #100 9
* 0.075 | #200 | 7.3
0.0 } } l
100 ‘ 10 | 1 J 01 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES SILT or CLAY 0
Coarse | Fine Coarse| Medium | Fine TIME (mm) |PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 Sw 3
~1 15
120.0 — 30
~~ 60
T~ 250
115.0 =
= 1440
<<
~
110.0 e Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,

TFI will provide upon written request.




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 0.0 UsC: SM
PROJECT NO.: 1811-07 % SAND: 62.0 FC:
SAMPLE LOCATION:  TB-21 % SILT/CLAY: 02 mm|
SAMPLE NO/ DEPTH SA-2 (10.0'-11.5")
DESCRIPTION: Silty sand. ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 229
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
3 15" 172" #10 #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
100.0 * *
SIEVE | SIEVE [TOTAL%
90.0 + SIZE (mm)| SIZE (in.) |PASSING| SPEC
0.0 * 152.4 6"
76.2 3"
70.0 + 'S 38.1 1.5"
60.0 19.05 3/4"
B 007 ¢ 127 | 12
§a /8"
4o s00 . 9.5 3
z = 4.75 #4 100
® 4001
* 2 #10 99
300 1 0.85 | #20 83
0.425 #40 70
200 0.25 # 60 60
1001 015 | #100 | 50
0.075 #200 38.0
0.0 ; : |
100 ‘ 10 | 1 J 01 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES SILT or CLAY 0
Coarse | Fine Coarse| Medium | Fine TIME (mm) |PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 — 5
~1 15
120.0 — 30
~~ 60
T~ 250
115.0 =
= 1440
<<
~
110.0 e Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,

TFI will provide upon written request.




Telephone: (907) 344-5934
11301 Olive Lane T E R RA F I R MA TESTI N G Fax: (907) 344-5993

Anchorage, AK 99515 Laboratory Testing / Construction Monitoring www.nge-tft.com
PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 59.5 UsC: GM
PROJECT NO.: 1811-07 % SAND: 18.0 FC:

SAMPLE LOCATION:  TB-22 % SILT/CLAY: 02 mm|

SAMPLE NO/ DEPTH  SA-1(5.0'-6.5")

DESCRIPTION: Silty gravel w/ sand ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)

REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 10.7

PARTICLE SIZE ANALYSIS
ASTM D422/ C136

100.0 ‘3" 15" 172" #10 #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
' SIEVE | SIEVE |TOTAL%
900 + SIZE (mm)| SIZE (in.) |PASSING| SPEC
w00 * 152.4 6"
76.2 3" 100
70.0 + 38.1 1.5" 82
60.0 19.05 3/4" 53
% - .0+ 12.7 1/2" 44
x T * "
u % 50.0 9.5 3/8 43
L= ’e 4.75 %4 41
s 4007 ¢ . 2 #10 | 37
200 L * . . 085 | #20 | 34
* . 0.425 #40 31
200+ 0.25 # 60 29
1001 015 | #100 | 26
0.075 #200 22.5
0.0 ; : |
100 ‘ 10 | 1 J 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED |DIAMETER TOTAL %
COBBLES SILT or CLAY 0
Coarse | Fine Coarse| Medium | Fine TIME (mm) |PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 Sw 5
~1 15
120.0 — 30
~~ 60
=~ 250
115.0 =
= 1440
<<
~
110.0 e Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,
TFI will provide upon written request.




Telephone: (907) 344-5934
11301 Olive Lane T E R RA F I R MA TESTI N G Fax: (907) 344-5993

Anchorage, AK 99515 Laboratory Testing / Construction Monitoring www.nge-tft.com
PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 5.1 UsSC: ML
PROJECT NO.: 1811-07 % SAND: 18.0 FC:

SAMPLE LOCATION:  TB-23 % SILT/CLAY: 02 mm|

SAMPLE NO/ DEPTH SA-1(5.0'-6.5")

DESCRIPTION: Silt with sand ASTM D1557(uncorrected) pcf
DATE TESTED: 11/7/2007 ASTM D4718 (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)

REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 27.4

PARTICLE SIZE ANALYSIS
ASTM D422/ C136

3 15 172" #10 #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
100.0 'S
* | SIEVE | SIEVE [TOTAL%
00.0 + * . SIZE (mm)| SIZE (in.) |PASSING| SPEC
* "
0.0 * . 152.4 6
* 76.2 3"
70.0 + 38.1 1.5"
60.0 19.05 3/4"
& e 12.7 1/2" 100
g 8 500 95 3/8" 97
é = 4.75 #4 95
T 4007 2 #10 91
00 | 085 | #20 88
0.425 #40 85
200+ 0.25 # 60 83
1001 015 | #100 | 80
0.075 #200 76.9
0.0 | : |
100 ‘ 10 | 1 J 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND o
COBBLES SILT or CLAY ELAPSED [DIAMETER TOTAL %
Coarse | Fine Coarse| Medium | Fine TIME (mm) |PASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
- 4
125.0 = 5
~1 15
120.0 — 30
S~ 60
=~ 250
115.0 =
= 1440
~ <
~
110.0 S Perm.
S~ (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,
TFI will provide upon written request.
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ADDENDUM

GEOTECHNICAL REPORT
MERTARVIK TOWNSITE
NEWTOK, ALASKA

JANUARY 2009

Since the exploration was performed and the report prepared during the fall of
2007 and the spring of 2008 the location of the barge landing has been
relocated. This resulted in the realignment of the road leading from the barge
landing to the proposed town site. A total of 11 new borings were drilled,
sampled and logged along the new proposed roadway alignment from 20 to 21
August 2008. The locations of the borings were located and staked by standard
survey methods by R&M Engineers under contract to USACE-AD prior to the
drilling. A map showing the locations of the borings is attached as Figure A-1.
Copies of the exploration logs are attached in Appendix Addendum -
Exploration Logs.

Laboratory testing was performed on selected samples from the exploration.
The results of those tests are presented on the exploration logs and in the
Appendix Addendum - Grain-Size Distribution Curves.

The results of the additional exploration were generally consistent with the
previous exploration. The subsurface conditions generally consist of about two
feet of surface organics over silt with some sand and gravel (ML). The soils are
a product of weathering of the underlying basalt rock and generally have a frost
classification of F4. The silts generally contain more sand and gravel with
depth and become more competent as the rock surface is approached. In
general the rock surface is encountered between ten and 15 feet below grade.

The entire area is generally wet with water in the organic mat. Intermittent
permafrost is present in the area and was encountered in several of the
borings.

None of the findings of this exploration effort changes the findings or
recommendations of the previous exploration.
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APPENDIX
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Exploration Logs



ALASKA DISTRICT

CORPS OF ENGINEERS
ENGINEERING SERVICES

Soils and Geology Section

0/ 0|0
oojooig

Mertarvik Townsite
Newtok, Alaska

Project:

Page 1 of 1
Date: 20 Aug 2008

Drilling Agency: [ Alaska District

Datum: vertical

[XI Other  Denali Drilling Horizontal
EXPLORATION LOG  |iocaion: Noting: 2495038t Topoftiole ¢
" Easting: 1,906,786 ft. Elevation: o
Hole Number, Field: Permanent: Operator: Inspector:
TB-25 AP-25 Kelli Hill Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [XI Auger Hole [ Monitoring Well [ Piezometer 5.2ft. 521t
Hammer Weight: | Split Spoon I.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 2.5in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
3 S Classification Grain Size = Description and Remarks
—~ JAF |82 = ASTM: D 2487 or D 2488 = | g SURFACE:
S > =1 N SSo > _ ) = [<H] s —
| €128 =823 ¢ | B c| 2| 8|EEla| S| g Tuda
S| 2|58|R8 g3 2 | € 3| §|£|ES 5|22
O | 5 |Rx|<I|L5| @ | & IR ||| =8| 8
ety
i ‘;“;“;*; FC’)'II'_ Peat with Organic Silt Dark brown organics and roots
I 2 .&u*t‘l _______________________________
F4* 9 ML [SILT with Sand 8 | 20| 72 0.75 35 | Brown, frozen, angular gravel, fine to medium sqnd,
B 23 nonplastic (NP) fines
25
— 4
I e e e P A e e Auger encountering cobbles at 45 feet |
i =2 42/1 inch Rock{Rock / Pieces of basalt in catcher
Auger refusal at 5.2 feet
— 6 Bottom of Hole 5.2 ft.
Elevation 41.2 ft.
PID = (Cold/Hot) Photo lonization Detector
— 8
—10
—12
—14
—16
|
—18
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-25

EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 7/1/09




salt

EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 7/1/09

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
ML 1" CORPS OF ENGINEERS Newtok, Alaska Date: 20 Aug 2008
ENGINEERING SERVICES Do A o
; . rilling Agency: [ Alaska District atum: \/ertical
Soils and Geology Section | " oer  penaii biing Horzonta
EXPLORATION LOG |iocaion: Noting: 249563t Topoftiole o, ¢
" Easting: 1,907,673 ft. Elevation: T
Hole Number, Field: Permanent: Operator: Inspector:
TB-26 AP-26 Kelli Hill Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [XI Auger Hole [ Monitoring Well [ Piezometer 15.0ft. 1591t
Hammer Weight: | Split Spoon I.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 2.5in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
2| & _ Classification Grain Size = Description and Remarks
~ g | 82| E ASTM: D 2487 or D 2488 = SURFACE:
£ 3 Ao | =S 3 5 o | 5| =
| Sle2=538 S |3 Sle|g|zE| 5| E|E| Tuwn
5| 2|9 588a| 5 | £ S| §|EEg 5|2 =
o S || < (TS5 53} %) SRR =12 8
B _“_“_u PT- |Peat with Organic Silt Dark brown organics and roots
JLkuL';uiluv‘ OL ______________________________
— 2
VX I F4* 7 ML [SILT with Sand 10| 15| 75 0.75 29 | Brown, frozen to moist, angular gravel, fine san
B 6 nonplastic (NP) fines
6
- 4 ______________________________
i F4 7 SM |[Silty SAND 10 | 42 | 48 |265| 05 27 | Brown, moist, angular gravel, fine sand, NP fine
10 residual basalt
— 6 : 8
10 F2* 14 SM |[Silty SAND 0.375 Brown, moist, fine sand, NP fines, residual or
20 weathered basalt
i 15
—12
i Hard drilling below 13 feet
— 14
i F3* 16 SM |[Silty SAND Brown, mottled, fine sands, NP fines, residual b
50/5
|_16 inches Bottom of Hole 15.9 ft.
Elevation 64.8 ft.
| PID = (Cold/Hot) Photo lonization Detector
—18
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-26




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 7/1/09

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
000 gl Newtok, Alaska
o] oJo] 00 jrg 0 o]0l 0 o CORPS OF ENGINEERS Date: 20 Aug 2008
Py ENGINEERING SERVICES STy Sat
; . rilling Agency: [ Alaska District atum: \/ertical
Soils and Geology Section | " otrer penaiiiiing Horzontl
EXPLORATION LOG  |iocation: Norting: 2495851 Topottole )\
" Easting: 1,908,420 ft. Elevation: s
Hole Number, Field: Permanent: Operator: Inspector:
TB-27 AP-27 Kelli Hill Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [XI Auger Hole [ Monitoring Well [ Piezometer 15.0ft. 15.3ft.
Hammer Weight: | Split Spoon I.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 2.5in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
3 S Classification Grain Size = Description and Remarks
- s |82 S ASTM: D 2487 or D 2488 = |7 SURFACE:
E > 5] o S0 IS} — @ = 3 o 5
| €128 =823 ¢ | B c| 2| 8|EEla| S| g Tuda
S| £|Eg/H8l83 & | & 3| §||ESl x| 2|2
o S || <[ TS5 [5a) %) SRR =12 8
i PT- |Peat with Organic Silt Dark brown organics and roots
oL
F4* 3 ML |Sandy SILT with Gravel 16 | 20 | 64 0.75 43 | Brown, wet, angular gravel, fine sand, nonplasti
B 3 (NP) fines, roots
8
i F3* 4 SM |[Silty SAND with Gravel 20| 39 | 41 0.5 43 | Brown, yellow and orange, wet, angular gravel, fine
5 sand, NP fines, weathered or residual basalt
L 7 Plastic Limit= Nonplastic
= p ; .
L o |[{N]
PHH
R. .
RARY F3 16 SM |[Silty SAND with Gravel 15 | 49 | 36 |15.7|0.375 24 | Reddish brown, mottled yellow, dry, angular gralel,
I 30 fine sand, NP to low plasticity fines, residual bagalt
" Plastic Limit= Nonplastic
T 25
| .2 5 e N N A N N R
Hard drilling below 13 feet
—14
i RS 50/3 | Rock|Rock , Rock fragments recovered in sampler.
inches Bottom of Hole 15.3 ft.
— 16 Elevation 96.6 ft.
! PID = (Cold/Hot) Photo lonization Detector
—18
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-27




ALASKA DISTRICT

CORPS OF ENGINEERS
ENGINEERING SERVICES

Soils and Geology Section

0/ 0|0
oojooig

Mertarvik Townsite
Newtok, Alaska

Project:

Page 1 of 1
Date: 20 Aug 2008

Drilling Agency: [ Alaska District

Datum: vertical

XI Other  Denail Drilling Horizontal
EXPLORATION LOG  |iocaion: Noting: 2485021t Topottiole 02
" Easting: 1,909,195 ft. Elevation: o
Hole Number, Field: Permanent: Operator: Inspector:
TB-28 AP-28 Kelli Hill Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [XI Auger Hole [ Monitoring Well [ Piezometer 1251t 1251t
Hammer Weight: | Split Spoon I.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 2.5in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
3 S Classification Grain Size = Description and Remarks
- s |82 S ASTM: D 2487 or D 2488 = |7 SURFACE:
S > =1 N SSo > _ ) = [<H] s —
| €128 =823 ¢ | B c| 2| 8|EEla| S| g Tuda
2| 2|EQ|58 83| 5 | E S| §|EEg 5|2 =
o S || < (TS5 53} %) X S| RIRc| =82 | B
PT- |Peat with Organic Silt Dark brown organics and roots
oL
F4* 2 ML |SILT 9 | 22| 69 1 26 | Brown, wet, angular gravel, fine sand, nonplasti
5 fines, roots
7
Hard drilling at 4.5 feet
52 | Rock|Rock 1 Weathered rock and silt
48
43
— 8
—10 9 | Rock|Rock 0.5 Weathered rock
53
—12
7
Auger refusal at 12.5 feet
B Bottom of Hole 12.5 ft.
Elevation 131.2 ft.
[ 14 PID = (Cold/Hot) Photo lonization Detector
—16
|
—18
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-28

EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 7/1/09




ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
ML 1" CORPS OF ENGINEERS Newtok, Alaska Date: 20 Aug 2008
ENGINEERING SERVICES ST Sat
; . rilling Agency: [ Alaska District atum: \/ertical
Soils and Geology Section | " oer penail biing Horzonta
EXPLORATION LOG | ioaigy  Norhing: 2404371t Top of Hole ]
ocation:  pasting: 1,909,750 ft. Elevation: 18031t
Hole Number, Field: Permanent: Operator: Inspector:
TB-29 AP-29 Kelli Hill Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [XI Auger Hole [ Monitoring Well [ Piezometer 9.5 ft. 9.51t.
Hammer Weight: | Split Spoon I.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 2.5in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
2 S Classification Grain Size = Description and Remarks
~ 1S | 82| E ASTM: D 2487 or D 2488 = SURFACE:
= § 08253 § =) Sl o|aolsel | S8 Tundra
£| 5|23 28 z3| = S S| 5| 8|15 2|15 S
S| £ |EgHmel 88| 3 g G| S|E|ES 5| 2| =
o S|l <I| LS 53} %) SRR =12 8
PT- |Peat with Organic Silt Dark brown organics and roots
oL
F4 3 ML |SILT 6 7 | 87 1634 05 28 | Grey, wet, nonplastic (NP) fines, roots
3
9
F4* 10 ML |Gravelly SILT 27| 12 | 61 0.75 23 | Brown, frozen with ice lenses to 1/8-inch, anguldr
2% gravel, fine sand
46
i N
P
— 8
A 1 R I A I O A
Rock|Rock Very hard drilling at nine feet (rock)
Auger refusal at 9.5 feet
— 10 Bottom of Hole 9.5 ft.
Elevation 170.8 ft.
| PID = (Cold/Hot) Photo lonization Detector
—12
—14
st
3
(@]
216
LIJI
2
g_
5
Ef-18
2
Q
9_
g
g
S Project: Mertarvik Townsite Hole Number:
| * Indicates Estimated Frost Classification AP-29




(e}

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
ML 1" CORPS OF ENGINEERS Newtok, Alaska Date: 21 Aug 2008
ENGINEERING SERVICES Do A o
; . rilling Agency: [ Alaska District atum: \/ertical
Soils and Geology Section | " oer penail biing Horzonta
EXPLORATION LOG  |iocaion: Noting: 2483771t TopotHole ¢
" Easting: 1,909,007 ft. Elevation: -
Hole Number, Field: Permanent: Operator: Inspector:
TB-30 AP-30 Kelli Hill Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [XI Auger Hole [ Monitoring Well [ Piezometer 15.0ft. 16.51t.
Hammer Weight: | Split Spoon 1.D.: Size and Type of Bit: Type of Equipment; Type of Samples:
340 lbs 2.5in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
8 | 5 . Classification Grain Size = Description and Remarks
= ¥ | 82 S ASTM: D 2487 or D 2488 = | g SURFACE:
= > Ao | =S 3 = [ E | =
=| Slggsg28| S |z 2l 2| g|zE[ 8| E|E| Tundna
8| £|58 6283 8 | & ol 3 |z|=8| |22
o S x| <L ILS [5s) D X S| RIRc| =82 | B
PT- |Peat with Organic Silt Dark brown organics and roots
oL
F4* 6 ML |SILT 0 2 | 98 28 | Grey and brown mottled, wet to frozen, nonplast
5 (NP) fines
8
F4 6 ML |SILT 0 2 | 98 |48.1 31 | Grey, mottled brown, NP fines, ice to 1/4-inch
13
18
— 8
—10 F4* 11 ML |SILT 1 4 | 95 26 | Grey, mottled brown, frozen, NP fines, ice to 1/2{inch,
31 25% ice by volume
i 35
—12
— 14
E i F4* 9 ML |SILT Grey, mottled brown, frozen, NP fines, ice to 3/4{inch,
3 13 40% ice by volume
§|—16 18
2 Bottom of Hole 16.5 ft.
N Elevation 203.0 ft.
g PID = (Cold/Hot) Photo lonization Detector
el
2
Q
9 =
g
g
S Project: Mertarvik Townsite Hole Number:
| * Indicates Estimated Frost Classification AP-30




EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 7/1/09

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
000 gl Newtok, Alaska
o] oJo] 00 jrg 0 o]0l 0 o CORPS OF ENGINEERS Date: 21 Aug 2008
ENGINEERING SERVICES Do A o
; . rilling Agency: [ Alaska District atum: \/ertical
Soils and Geology Section | " oer penail biing Horzonta
EXP LO R ATl O N LOG Location:  Northing: 2,493,676 ft. Top of Hole ﬁ
ocalion:  pasfing: 1,909,593 ft Elevation: 20431t
Hole Number, Field: Permanent: Operator: Inspector:
TB-31 AP-31 Kelli Hill Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [XI Auger Hole [ Monitoring Well [ Piezometer 15.0ft. 16.51t.
Hammer Weight: | Split Spoon I.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 2.5in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
3 S Classification Grain Size = Description and Remarks
- s |82 S ASTM: D 2487 or D 2488 = |7 SURFACE:
S > =1 N SSo > _ ) - [<H] s —
| €128 =823 ¢ | B c| 2| 8|EEla| S| g Tuda
2| 2|EQ|58 83| 5 | E S| §|EEg 5|2 =
o S || < (TS5 53} %) SRR =12 8
i PT- |Peat with Organic Silt Dark brown organics and roots
oL
F4* 9 ML |Gravelly SILT with Sand 27 | 23 | 50 1 30 | Brown, moist, angular gravel, fine sand, nonplagtic
B 1 9 (NP) fines
2 11
i Al F2 7 GM |Silty GRAVEL with Sand 41 | 31| 28 |184| 1 26 | Brown, moist, angular gravel, fine sand, NP fine
e 12
— 6.
"k 14
L (4] |
o[ 14
- 8 ______________________________
—10 F4* 18 ML [SILT with Sand 8 | 18| 74 0.5 35 | Brown and black, frozen, angular gravel, fine safd,
33 NP fines
B Plastic Limit= Nonplastic
42
—12
— 14
i F4* 11 ML |SILT Brick red, frozen, low plasticity, 30% ice by volufne
15
16 23
Bottom of Hole 16.5 ft.
S Elevation 187.8 ft.
PID = (Cold/Hot) Photo lonization Detector
—18
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-31




ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
ML 1" CORPS OF ENGINEERS Newtok, Alaska Date: 21 Aug 2008
ENGINEERING SERVICES ST T Ak Sat
; . riling Agency: Alaska District atum: vertical
Soils and Geology Section | " oer penail biing Horzonta
EXP LO R ATl O N LOG Location:  Northing: 2493120 ft Top of Hole 2250 1
ocalion:  Easting: 1,909,085 ft. Elevation: St
Hole Number, Field: Permanent: Operator: Inspector:
TB-32 AP-32 Kelli Hill Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [XI Auger Hole [ Monitoring Well [ Piezometer 85 ft. 8.5 1t
Hammer Weight: | Split Spoon I.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 2.5in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
2 S Classification Grain Size = Description and Remarks
= | ¥ |82| S ASTM: D 2487 or D 2488 _ S| e SURFACE:
S| Sleg ; S 5§ 5] IS Sl = gls E o~ g % Tundra, boulders to three feet in diameter o
51 2 §§ 58 83| 3 ‘é g § k= ,_E,_g_ % | o | = | surfaceinarea
o S || < (TS5 53} %) X S| RIRc| =82 | B
i PT- |Peat with Organic Silt Dark brown organics and roots
oL
F4* 7 ML |SILT 1 Brown, wet, angular gravel, nonplastic (NP) fine
i 10
6
i F4* 3 ML |SILT Brick red, mottled yellow, wet, NP fines
5
B 7
— 8
Auger refusal on rocks at 8.5 feet
§ Bottom of Hole 8.5 ft.
Elevation 217.4 ft.
10 PID = (Cold/Hot) Photo lonization Detector
—12
— 14
—16
|
—18

EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 7/1/09

* Indicates Estimated Frost Classification

Project: Mertarvik Townsite

Hole Number:
AP-32




dium

ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
ML 1" CORPS OF ENGINEERS Newtok, Alaska Date: 21 Aug 2008
ENGINEERING SERVICES ST Sat
; . rilling Agency: [ Alaska District atum: \/ertical
Soils and Geology Section | " oter  penai oriing Horzonta
EXP LO R ATl O N LOG Location: Northing: 2,492,936 ft. Top of Hole ﬁ
ocation:  pasfing: 1,907,191 ft. Elevation: 27241t
Hole Number, Field: Permanent: Operator: Inspector:
TB-33 AP-33 Kelli Hill Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [XI Auger Hole [ Monitoring Well [ Piezometer 10.0ft. 10.3ft.
Hammer Weight: | Split Spoon 1.D.: Size and Type of Bit: Type of Equipment; Type of Samples:
340 lbs 2.5in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
2 S Classification Grain Size = Description and Remarks
~ 1S | 82| E ASTM: D 2487 or D 2488 = SURFACE:
£ 8laglos58| 3 S T | s|alsEl S| 8|8 Tundra
£ 5|23 28 23| = 2 slg|2legl Q|| =
S| £ |EgHmel 88| 3 g G| S|E|ES 5| 2| =
o S|l <I| LS 53} N X S| RIRc| =82 | B
PT- |Peat with Organic Silt Dark brown organics and roots
oL
F4* 3 ML [SILT with Sand 9 | 10| 81 1 26 | Grey, mottled brown, wet, angular gravel, fine sgnd,
4 nonplastic (NP) fines
6
= ! . )
: F2 6 SM |[Silty SAND with Gravel 28 | 48 | 24 |147| 1 27 | Brown and black, wet, angular gravel, fine to me
1 sand, NP fines, residual basalt
— °p 25
_____________ Hard driliing at 6.5 feet”
— 8
—10 B 50/3 | Rock|Rock , Weathered black basalt
inches Bottom of Hole 10.3 ft.
- Elevation 269.1 ft.
PID = (Cold/Hot) Photo lonization Detector
—12
—14
E N
o
(@]
Zl-16
|.IJI
2
g N
5
Ef-18
g
Q
9 =
g
g
S Project: Mertarvik Townsite Hole Number:
| * Indicates Estimated Frost Classification AP-33




ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
000 gl Newtok, Alaska
o] oJo] 00 jrg 0 o]0l 0 o CORPS OF ENGINEERS Date: 21 Aug 2008
Py ENGINEERING SERVICES STy Sat
; . rilling Agency: [ Alaska District atum: \/ertical
Soils and Geology Section | " otrer penilbiiing Horzontl
EXPLORATION LOG  |iocation: Norting: 24926211t TopotHole o 4
" Easting: 1,906,398 ft. Elevation: o
Hole Number, Field: Permanent: Operator: Inspector:
TB-34 AP-34 Kelli Hill Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [XI Auger Hole [ Monitoring Well [ Piezometer 15.0ft. 16.51t.
Hammer Weight: | Split Spoon 1.D.: Size and Type of Bit: Type of Equipment; Type of Samples:
340 lbs 2.5in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
3 S Classification Grain Size = Description and Remarks
= ¥ | 82 S ASTM: D 2487 or D 2488 = | g SURFACE:
&= > Fa TS = — o | E| o
=| 8lggsse8l S |3 sl 2| 8|2 5|28 Tundra
S| £|Eg/H8l83 & | & 3| §||ESl x| 2|2
o S || <L LS [5a) %) SRR =12 8
PT- |Peat with Organic Silt Dark brown organics and roots
oL
F4* 3 ML |SILT 0 4 | 9 27 | Brown with rust spots, wet, nonplastic (NP) fine
4
6
F3* 6 SM |[Silty SAND with Gravel 29| 33| 38 1 21 | Brown, wet, angular gravel, fine to coarse sand, NP
17 fines
: 23
= p ;
| Encountered cobbles at eight feet, able to contifjue
ML drilling
"
T F2 24 SM |Silty SAND with Gravel 40| 44| 16|96 1 15 | Brown and black, moist, angular gravel, fine to
30 coarse sand, NP fines, residual basalt
15
Very hard drilling at 12 feet
—14
i F4* 6 ML |Sandy SILT 0.5 Brown, black and red, wet, angular gravel, fine t
10 coarse sand, NP fines, residual basalt
|—16 13
Bottom of Hole 16.5 ft.
- Elevation 212.9 ft.
PID = (Cold/Hot) Photo lonization Detector
—18
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-34

EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 7/1/09




ALASKA DISTRICT Project:  Mertarvik Townsite Page 1 of 1
0[T|o 0/ To Newtok, Alaska
o] oJo] 00 jrg 0 o]0l 0 o CORPS OF ENGINEERS Date: 21 Aug 2008
s ENGINEERING SERVICES Do A o
; . rilling Agency: [ Alaska District atum: \/ertical
Soils and Geology Section | " oer penail biing Horzonta
EXPLORATION LOG  |iocaion: Noting: 24529061 TopotHole .o
" Easting: 1,905,567 ft. Elevation: -
Hole Number, Field: Permanent: Operator: Inspector:
TB-35 AP-35 Kelli Hill Gregory Carpenter
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [XI Auger Hole [ Monitoring Well [ Piezometer 15.0ft. 16.51t.
Hammer Weight: | Split Spoon I.D.: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 2.5in. 8in. HSA Mobile B-61 Nodwell Drive-Rope & Cathead
3 S Classification Grain Size = Description and Remarks
- s |82 S ASTM: D 2487 or D 2488 = |7 SURFACE:
S > =1 N SSo > _ ) - [<H] s —
| €128 =823 ¢ | B c| 2| 8|EEla| S| g Tuda
S| 2|58|R8 g3 2 | € 3| §|£|ES 5|22
o S || < (TS5 53} %) X S| RIRc| =82 | B
PT- | Peat with Organic Silt Dark brown organics and roots
oL
Pl F2| 6 | oM [SityGRAVEL withSand ™~ | 53 | 20 | 27 |185] 1 16 [~ Brown and Black, wet, angular gravei, fine 1o cojrse
8 sand, nonplastic (NP) fines
9
_____________ Drilling on cobbles at four feet ~ ~
F3* 10 SM |[Silty SAND with Gravel 27 | 41| 32 1 18 | Brown and black, wet, angular gravel, fine to cogrse
1 sand, NP fines
24
F1 7 GM |Silty GRAVEL with Sand 50 | 36| 14|80 | 1 29 | Brown, mottled red, wet, angular gravel, fine to
7 coarse sand, NP fines, residual basalt
7
141 Hard drilling below 14 feet
i F4* 6 ML [SILT with Sand 1 Brown and black, moist, angular gravel, fine to
8 coarse sand, NP fines, residual basalt
16 8
Bottom of Hole 16.5 ft.
= Elevation 166.7 ft.
PID = (Cold/Hot) Photo lonization Detector
—18
Project: Mertarvik Townsite Hole Number:
* Indicates Estimated Frost Classification AP-35

EXPLORATION LOG NEWTOK.GPJ ACE_ANC.GDT 7/1/09




APPENDIX
ADDENDUM

Grain-size distribution curves
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11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Constriiction Monitoring

Telephone: (907) 344-5934
Fayx: (907) 344-5993
www.nge-tft.com

[FROJECT CLIENT:

Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 7.6 usc: ML
PROJECT NO.: 2076-08 % SAND: 20.1 FC:
SAMPLE LOCATION:  TB-25 %SILT/CLAY 723 | 02 mm
SAMPLE NO/DEPTH  (Depth 2.5' - 4.0
DESCRIPTION: Silt with sand ASTM D1557(uncorrecied) pcf
DATE TESTED: 10/17/2008 ASTM D4718  (correcied) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 354
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
Y- iz 10 #20 B0 E60  #0D  £#200 SIEVE ANALYSIS RESULT
1000 T MK SN ] SIEVE | SIEVE {TOTAL%
. 3 |
0.0 - .4 Y SIZE {mm)]| SIZE (In.} | PASSING] SPEC
w0 AR . 1524 | 6"
¢ 76.2 3
700 18 N 1 1 e - 381 | 1.6
19.05 3/4" 100
By 60.07 127 | 12" | 98
B3 so0 95 | 38" | 95
o E » 4.75 ¥4 92
: 2 #10 90
s00 1H4LL ] 0.85 | #20 36
0.425 #40 82
20.0 0.25 #60 30
100 0156 | #100 | 76
0.0756 #200 72.3
0.0 —
500 10 1 J 04 o 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND PSS DI TEN TOTAL %
0 [DIAMET y
COBBLES Coarse Fine Coarsel Medium | Fine SILT or GLAY TIME {mm) | PASSING
t 0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D16657 2
4
125.0 o - )
- = 15
120.0 S — 30
_______ - - 60
= 250
115.0 =T i 1440
‘-N.\
110.0 - Perm.
i (ASTM D2438)
105.0 - Degradation
R . (ATM T-13)
Atterberg Limit
100.0 ASTM 43‘?8
12.0 14.0 16.0 18.0 20.0 22.0

requires,

The testing services reported hersin have been performed to recognized industry standards, unless othenwise noted, No other warranty is made. Should engineering interpretation or opinion be




11301 Olive Lane
Anchorage, AK 98515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (807) 344-5034
Fax: (907) 344-5993
www.nge-ift.com

|PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocatlon % GRAVEL: 10.2 USC: ML
PROJECT NO.; 2076-08 % SAND: 14.5 FC:
SAMPLE LOCATION: TB-26 % SILT/CLAY: 753 .02 mm:l
SAMPLE NO/DEPTH  SA-1 (Depth 2.5' - 4.0}
DESCRIPTION: Silt with sand ASTM D1657{uncarrecied) pcf
DATE TESTED: 10/17/2008 ASTM D4718  (correcied) pef
TESTED BY: DP OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron G.E.T. NATURAL M.C. % 29.3
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
3 4 iz M0 #20  #4p &0 F0D  #200 SIEVE ANALYSIS RESULT
100.0 & E | SIEVE SIEVE |TOTAL %
$0.0 voll 7S SIZE (mm}] SIZE (in.) | PASSING| SPEC
800 IR e ° 1524 | "
SO T i 76.2 3"
700 38.1 1.5" 100
1905 | 34" 95
B go0 127 | 12 | 93
g8 50 9.5 3/8" 92
i S 475 | #4 | 90
B 40.0 HH——T e 2 #10 88
200 0.85 | #20 85
0.425 #40 82
260 0.26 | #60 80
100 0.15 #100 78
0.075 #200 76.3
00 :
100 i 10 1 'J 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES Coarse ! Fine Coarse| Medium | Fine SILT or GLAY T“;E {mm) |PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM DASS7 2
4
125.0 . 8
1200 = 30
,,,,,, — o 60
250
115.0 =T B 1440
110.0 = Perm.
- - (ASTM D2438)
105.0 - Degradation
" (ATM T-13)
Atterberg Limit
100.0 ASTM 43198
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or oplnion be

required,




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Moniforing

Telephone: (807) 344-5934
Fax: (807) 344-5993
www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL.: 10.3 Usc: SsMm
PROJECT NO.: 2076-08 % SAND: 424 FC: F4
SAMPLE LOCATION:  TB-26 % SILTCLAY:_47.4 | o02mm:|_26.5
SAMPLE NO/ DEPTH  SA-2 (Depth 4.5' - 6.0')
DESCRIPTION: Silty sand. ASTM D15657 (uncorrected) pef
DATE TESTED: 10/17/2008 ASTM D4718  {corrected} pcf
TESTED BY: DP OPTIMUM M.C.% {corrected)
[REVIEWED 8Y: Ron Caren C.E.T. NATURAL M.C. % 26.9
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
1000 s L= 10 320 #£40 £60 #1000  #200 SIEVE ANALYS1S RESULT
) W SIEVE | SIEVE |TOTAL%
50,0 ° SIZE (mm)] SIZE (n.) |PASSING] SPEC
152 .4 6"
800 ? 762 | &
70.0 - h 38.1 15"
¢ 19.05 | 314" | 100
By 600 Y — 127 | 1z | o7
g9 s00 9.5 38" 94
e 4 475 | #4 | 90
® 400
2 #10 86
20,0 - 0.85 | #20 | 80
" 0425 | #40 | 73
20 T 0.25 | #60 | €6
100 0.15_| #100 | 57
0.075 #200 47.4
0.0
100 [ 10 1 J 0.1 0.01 0.001
GRAIN SIZE IN MILUMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES Coarse I Fine Coarsel Medium | Fine SILT or GLAY T"gE (mm) | PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP 1 00412} 41.0
ASTM D567 2 0.0309| 34.6
4 0.0226 | 28,2
126.0 po=s 8 | 0.0166| 23.9
- . 15 0.0125| 19.2
120.0 e 30
oo (N N SR BN NN S 60
= 250
1150 =t =i a0
110.0 = " Perm.
S S (ASTM D2438)
105.0 Jomee - Degradation
{ATM T-13)
Atterberg Limif
100.0 ASTV 4318
12.0 14.0 18.0 20.0 22.0

16.0

The tesling services reported herein have bean parformed 1o recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinien be

required,




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: {907) 344-5934
Fax: (907) 344-5093
www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska Dilstrict
PROJECT NAME: Newtok Relocation % GRAVEL: 164 UsSC: ML
PROJECT NO.: 2076-08 % SAND: 19.9 FC:
SAMPLE LOCATION:  TB-27 % SLTCLAY:[ 637 | 02 mm
SAMPLE NO/DEPTH  SA-1 (Depth 2.5° - 4.0')
DESCRIPTION: Sandy silt with gravel ASTM D1557(uncommected) pcf
DATE TESTED: 10/17/2008 ASTM D4718 (comrected) pef
TESTED BY: DP OPTIMUM M.C.% {comrected)
REVIEWED BY: Ron Caron C.E.T. NATURALM.C. % 42,6
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
1000 TS 1 810  #20  #40 60 HI00 #200 SIEVE ANALYSIS RESULT
) I SIEVE | SIEVE |TOTAL%
$0.0 ® * SIZE (mm)| SIZE (in.)|[PASSING| SPEC
400 HisJND 1524 | &
' b A o lo 76.2 3"
70.0 L 38.1 15 | 100
E 2 19.05 314" 93
B g00 127 | 12 | 90
u £ 500 9.5 3/87 87
£g 475 | #4 | 84
s 00 2 #10_| 80
200 0.85 #20 77
0.425 #40 75
200 025 | #60 [ 74
100 B N 110 R 1 R E I 015 | #100 | 72
0.075 #200 83.7
0.0
100 l 10 1 J 01 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES Coarse l Fine Coarse| Medium l Fine SILTor GLAY Tll\(.){E {nm) _|PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1567 2
4
125.0 - = 8
=~ : 15
120.0 - 30
— 60
vl R e 250
115.0 =T . 1230
1410.0 —— Perm.
S T= (ASTNS D2438)
105.0 Begradation
- (ATM T-13)
Atterberg Limit
100.0 ASTM 431g8
12.0 14.0 16.0 18.0 20.0 220

The testing senvices reportad hereln have been performed to recognized industry standards, unless otherwise noted. No other waranty is made. Should enginsaring interpretation or opinion be

required,




11301 Olive Lane
Anchorage, AK 89515

TERRA FIRMA TESTING

Laborafory Testing / Construction Monitoring

Telephone: (907) 344-5834
Fax: {907) 344-5993
www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 20.0 UsC: sM
PROJECT NO.: 2076-08 % SAND: 38.7 FC:
SAMPLE LOCATION:  TB-27 % SILT/ICLAY:[_ 413 | 02 mm:[
SAMPLE NO/DEPTH  SA-2 (Depth 4.5' - 6.09
DESCRIPTION: Silty sand w/ gravel ASTM D1557{uncorrected) pcf
DATE TESTED: 10/17/2008 ASTM D4718 ({corrected) pef
TESTED BY: DpP QPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. [NATURAL M.C. % 43.1
PARTICLE SIZE ANALYSIS
ASTM D422/ G136
1000 3 15 o 1z 210 £20 #40 860 F100 200 SIEVE ANALYSIS RESULT
_ e SIEVE | SIEVE JTOTAL%
80.0 & SIZE (mm)| SIZE (n.) |PASSING] SPEC
152.4 g8"
800 ¢ 76.2 3"
70.0 A4 384 | 1.5
19.05 3/4" 100
B 600 ¢ . 12.7 | 12" | 89
2 QO z00 s 9.5 3/8" 86
& L o 475 | #4 | 80
i 2 #10 73
30,0 0.85 #20 86
0.425 #40 60
200 025 | #60 | &4
100 0.15 | #100 | 48
{.075 #200 41.3
00 ;
100 ‘ 10 1 J 01 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
COBBLES GRAVEL SAND SILT or CLAY ELAPSED [DIAMETES TOTAL %
Coarse | Fine Coarse| Medium ‘ Fine T"SE {mm) {PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
4
125.0 = 3
120.0 = 30
N R 60
— 250
115.0 - ‘ 430
110.0 —— Perm.
S i (ASTM D2438)
105.0 Degradation
___________________ (ATM T-13)
Atterberg Limit | Non
100.0 ASTM 4318 Piastic
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed 1o recognized industry standards, unlass otherwise noted. No other warranty is made. Should engineering interpretation or opinion be

required,




11301 Olive Lane
Anchorage, AK 89515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (907} 344-5934
Fax: {807) 344-5093
www.rige-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska Dlstrict
PROJECT NAME: Newtok Relocation % GRAVEL: 15.6 Usc: SsMm
PROJECT NO.: 2076-08 % SAND: 48.8 FC: F3
SAMPLE LOCATION: ~ TB-27 %siLtiolay:] 356 | 02 mm:[_15.7
SAMPLE NO/DEPTH  SA-3 (Depth 14.5' - 16.0")
DESCRIPTION: Silty sand w/ gravel ASTM D15657(uncomrected) pef
DATE TESTED: 10/17/2008 ASTM D4718 (comrecied) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)
IREVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 236
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
1000 3 15 ’1!.’: #0  #20  #40 #60 2100 #200 SIEVE ANALYSIS RESULT
#/11 SIEVE | SIEVE {TOTAL%
90.0 [ SIZE {mm}| SIZE (in.) |PASSING| SPEC
g00 11 ¢ ] 1524 | 6"
76.2 3"
70.0 & 38.1 18"
19.05 3/4" 100
& 8001 127 | 12" | 99
g8 500 * S _ 9.5 38" 96
- i} + 475 | #4 | 84
: ") 2 #10 69
300 1 (.85 #20 59
& 0425 | #40 | 53
2007 N 025 | #60 | 47
00 UL Te 0.15 1 #100 | 42
0.075 #200 35.6
oo HL :
100 I 10 1 J a4 0.01 0.001
GRAIN SEZE IN MILLIMETERS .
! HYDROMETER RESULT
COBBLES GRAVEL SAND SILT or CLAY ELAPSED DIAMETER TOTAL %
Coarse | Fine Coarsel Medium | Fine . WSE (mm) _|PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP 1 0.0452 | 235
ASTM D1657 2 0.0328| 2041 .
4 00237 178
125.0 pa— 8 00173 | 14.2
[~ 1 15 0.0129 107
120.0 = - 30
- — 60
= 250
115.0 — =21 1440
1 1 0.0 — = ..__ Perm.
i (ASTA D2438)
106.0 b e Degradation
— (ATM T-13)
Atterberg Limit | Non
100.0 ASTM 4318 Plastic
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, untass otherwise noled. Mo other warranty is made. Should engineening interpratation or opinion be

required,

I
|




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (807) 344-5934
Fax: (907) 344-5993
www.nge-ift.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 9.4 Uusc: ML
PROJECT NO.: 2076-08 % SAND: 21.6 FC:
SAMPLE LOCATION: ~ TB-28 % SLT/ICLAY_e9.0 | 02 mm
SAMPLE NO/ DEPTH  SA-1 (Depth 2.5' - 4.0)
DESCRIPTION: Sandy slit ASTM D1557{uncorrectad) pcf
DATE TESTED: 1011712008 ASTM D4718 (corrected) pef
TESTED BY: DP OPTHMUM M.C.% (corrected)
REVIEWED BY: Ren Caren C.E.T. NATURAL M.C. % 26.1
PARTICLE SIZE ANALYS!S
ASTM D422/ C138
1090 ‘5 1z #0  #20  g40 $60 100 £200 SIEVE ANALYSIS RESULT
’ > o4 ! SIEVE | SIEVE |TOTAL%
90.0 SIZE (mm)| SIZE Gn.) [PASSING| SPEC
500 % 1524 | 6"
) el 76.2 3"
700 ® 381 | 15 | 100
10.05 314" 86
By 600 127 | 12" | 95
53 s00 55 | 3 | 94
£ £ 475 | #4 | 91
= 40,0 JH AL d e e — 2 £10 T
200 0.85 | #20 | 82
0.425 #40 79
200 025 | #60 76
100 015 | #t00 | 73
----- 0.075 #200 69.0
0.0 + S S0 W -
100 l 19 i ,J 0.1 001 0.001
GRAIN SI2& IN MILLIMETERS
ORAVEL SAND I:Z;)SROP;;ETER REgUAI;T&
ELAPSED [DIAMETER TOTAL %
COBBLES Coarse [ Fine Coarsel Medium i Fine SILT or CLAY T[EE {mm) _|PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
4
125.0 S 8
= 15
120.0 - 30
- 60
== 250
115.0 —— =i 10
LY U s e s s e s ey e o s =1 Perm.
S {ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 43'?8
12.0 14.0 16.0 18.0 20.0 22.0

required,

The testing services reporied hereln have been performed o recognized industry standards, unless clherwise noted. No other warranty is made. Should enginsering interpretation or opinion be




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (907} 344-5034
Fax: (907} 344-5993
www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocatlon % GRAVEL: 5.9 USC: ML
PROJECT NO.: 2076-08 % SAND: 7.0 FC. F4
SAMPLE LOCATION:  TB-29 % siLT/oLAY: [ 874 | 02 mm:|_63.4
SAMPLE NO/ DEPTH  SA-1 {Depth 2.5' - 4.09
DESCRIPTION: Silt ASTM D1557(uncomected) pef
DATE TESTED: 10/17/2008 ASTM D4718  (comected) pef
TESTED BY: DP OPTIMUM M.C.% (carrected)
REVIEWED BY: Ron Garen G.E.T. INATURAL M.C. % 27.6
PARTICLE SIZE ANALYSIS
ASTM D422/ G136
1000 A ¥ °#1!?“ #0  #0 M0 B0 S100  #200 SIEVE ANALYSIS RESULT
' * T b e—1U [ SIEVE | SIEVE |TOTAL%
00 tllle Lol N SIZE (mm)| SIZ€ (in) | PASSING] SPEC
80,0 T 162.4 6"
76.2 3"
70.0 L 38.1 1.5"
Y — 19.05 | 3/4" | 100
By 00 | 127 | 12 | 99
G% so0- * 95 | 38" | 95
i g o S 475 | #4 | 94
o 2 #10 94
300 0.85 | #20 | 93
0.425 #40 92
200 025 | #60 | 9D
100 0.456_| #100 | 89
0.0v5 | #200 | 8741
00
100 ' 10 1 J 04 001 0.0t
GRAIN SIZE N MILLIMETERS
GRAVEL SAND HYDROME:ER RESULT
: ELAPSED DIAMETEH TOTAL %
COBBLES Coarse l Fine Coarsel Medium | Fine SILT orGLAY T’“(':E (mm) |PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2 [o0o0240]| 713
4 0.0193| 61.9
1250 == 8| 00148] 51.0
1h 0.0113 | 42.7
120.0 - 30
~ 60
250
1150 = = =
110.0 E—— Perm.
- S i L (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 518
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reporied herein have been performed o recognized industry standards, unless otherwise noted. Mo other warranty is mada. Should ergineering interpretation or opinion be

raquired,




Telephone: (907} 344-5934
11301 Olive Lane TE RRA FIRMA TESTI NG o lg]:(: EQOT; 344-5003

Anchorage, AK 99515 Laboratory Testing / Construction Monitoring www.nge-tit.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 274 USC: ML
PROJECT NO.: 2076-08 % SAND: 119 FC:
SAMPLE LOCATION: ~ TB-29 % siLTioLAY:[ 807 | .02 mm:|
SAMPLE NO/DEPTH  SA-2 (Depth 4.5" - 6.0")
DESCRIPTION: Gravelly silt ASTM D1557{uncorrected) pef
DATE TESTED: 10/17i2008 ASTM D4718 (correcled) pef
TESTED BY: DP OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 23.3
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
1000 3 10 5 112 #o  #20 g0 60 FI00 8200 SIEVE ANALY SIS RESULT
) | SIEVE | SIEVE |TOTAL%
$0.0 - ¥ - SIZE {mm)] SIZE (in.) |PASSING] SPEC
152.4 6"
800 *e 762 | 3"
700 JHEDY + 381 | 1.5 | 100
: * el e 19.05 | 34" | 93
B 0.0 91 Y 127 | 12 | 81
G3 s00 95 | 3/ | 78
& g 175 | #4 | 73
skl ] _ 2 #10 | 69
30,0 4L (.85 #20 67
0.425 #40 66
200 - T 0.256 | #60 85
100 : I ' 0.5 | #100 | 63
0.075 #200 60.7
oo+l :
100 ‘ 10 1 J 04 0.01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED DIAMETER TOTAL %)
COBBLES Coarse l Fine Coarse| Medium | Fine SiLTor GLAY T”gE (mm) | PASSING
05
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
4
125.0 = 8
) o 15
120.0 . - - 30
- 60
= - 250
115.0 - =TT 1440
= e
110.0 - —— Perm.
: B it (ASTM D2438)
105.0 Degradation
- - (ATM T-13)
- : Atterberg Limit
100.0 ASTM 43?8
12.0 14.0 16.0 18.0 20.0 220
I The testing services reporied herein have been performed to recognized industry standards, unless otherwise noled. No other warranty is made. Should engineering interpretation er opinion be
required,




Telephone: (907) 344-5934
11301 Olive Lane TERRA FIRMA TESTING oo g;i %907; 344-5993

Anchorage, AK 99515 Laborafory Testing / Construction Monitoring www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska District

PROJECT NAME: Newtok Relocation % GRAVEL: 0.0 UsC: ML
PROJECT NO.: 2076-08 % SAND: 1.8 FC:
SAMPLE LOCATION:  TB-30 %SILTICLAY:[ _98.2 | 02 mm:]
SAMPLE NO/ DEPTH  SA-1 {Depth 2.5' - 4.0°)

DESCRIPTION: Silt ASTM D15657(uncomected) pcf
DATE TESTED: 1011712008 ASTM D4718  (comrected) pof
TESTED BY: pP OPTIMUM M.C.% (corrected)

REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 27.6

PARTICLE SIZE ANALYSIS
ASTM D422/ C136

1000 315 2 Y #i0  #20  §C $60 $100  A200 SIEVE ANALYSIS RESULT
’ ] I FIS 1T e T SIEVE | SIEVE |TOTAL %
90.0 SIzZE (mm)| 8izZE (n.) |PASSING| SPEC
500 | 152.4 8"
’ | . 76.2 3"
70.0 - 38.1 1.5°
1 19.05 | 34"
%o 80.0 12.7 172"
@z —
Z@ 50041 95 | a8
&2 475 | #4 | 100
T 0 _ 2 #10_| 100
30.0 0.85 #20 99
- 0.425 | #40 99
200 _ 025 | #60 | 99
100 44 . 0.16 | #100 99
0.075 | #200 | 98.2
0.0 J .
100 ‘ 10 1 'J 0.1 0,01 0.001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND o
COBBLES SILT or CLAY ELAPSED DIAMETER TOTAL %
Coarse l Fine Coarse| Medium ] Fins TIME (nm) _|PASSING
: 0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1657 2
4
1260 =2 . - 3
C B T
120.0 femerle e — 30
250
115.0 f= ~—— 5
110.0 . m——— Perm.
B : [ASTM D2438)
105.0 Degradation
} (ATM T-13)
- - Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized Industry standards, unless otherwise noted. No other warrenty is made. Should englneering interpretation or epinion be
required,




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone; (807} 344-5034
Fax: (907) 344-5993

www.nge-ift.com

[PrROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 0.0 usc: ML
PROJECT NO.: 2076-08 % SAND: 1.7 FC: F4
SAMPLE LOCATION:  TB-30 % SILT/CLAY:[__98.3 | 02mm: 484
SAMPLE NOfDEPTH  $A-2 (Depth 4.5' - 6.0')
DESCRIPTION: Silt ASTM D15657{uncorrected) pcf
DATE TESTED: 10/17/2008 ASTM D4718  (corrected) pef
TESTED BY: pP OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. ENATURAL M.C. % 30.6
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
1000 - T E 1z . —4?0— ﬁ'io ] ;.4‘0 50 FI00  #200 - SIEVE ANALYSIS RESULT
' T e SIEVE | SIEVE |[TOTAL%
50.0 EE SIZE (mm)| SIZE (n.) |PASSING] SPEC
1524 6"
800 I B 76.2 3"
70.0 H+ 38.1 1.6°
19.05 3/4"
5 60.0 +4- 12.7 112"
68 500 . i 95 | am
u X
Eg 475 | #4 | 100
® 400 ¢ — 2 #10 | 100
30.0 ¢ — 0.85 #20 99
0.425 #40 99
260971 025 | #60 99
100 | 0.16 #100 99
0.075 #200 98.3
9.0 —
100 l 10 1 J 0.1 0.01 0.001
GRAIN SIZE 1N MILUMETERS
RAVEL SAND HYDROMETER RESUAEI_T
G E£APSED DIAMETER TOTAL %
COBBLES Coarse l Fine Coarse| Medium | Fine SILT or LAY T“gE (mm) |PASSING
.5
MOISTURE-DENSITY RELATIONSHIP 1 0.0352 | 768
ASTM D1857 4 0.0273| 65.1
4 0.02121 507
125.0 pe=ipres ] 8 | 0.0160] 38.0
""""" = 15 | 0.0123] 28.8
120.0 = P— 30
- ~ — 60
— 250
115.0 =1 1440
110.0 = Perm.
B (ASTM D2438)
105.0 - Degradation
- {ATM T-13)
Atterberg Limit
100.0 ASTM 4315
12.0 14.0 16.0 18.0 20.0 22.0

The tesling services reported herein have been performed to recognized Industry standards, unless olherwise noted. No other warranty is made, Should engineering Interpretation or opinion be

required,




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitering

Telephone: (807) 344-5934
Fax: (807) 344-5093
www.nge-ift.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 1.4 Usc: wML
PROJECT NO.: 2076-08 % SAND: 3.5 FC:
SAMPLE LOCATION: ~ TB-30 % SILTICLAY:[ 954 | 02 mm:]
SAMPLE NO/DEPTH  8A-3 (Depth 9.5'- 11.0")
DESCRIPTION: Silt ASTM D1557(uncorrected) pef
DATE TESTED: 10/47/2008 ASTM D478  (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron G.E.T. NATURAL M.C. % 25.8
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
3 15 1z #10 #20 #40 #6000 #20 SIEVE ANALYSIS RESULT
100041 S o T8 6 Tole [ sieve | siEve |ToTaLs
0.0 SIZE (mm)| $17E (in) |PASSING| SPEC
s LT n 1524 | 6"
76.2 3"
70.0 + 38.1 1.5"
18.05 34"
& c0.e 12.7 | 1/2° | 100
g 2 500 - 9.5 3/8" g9
2 = o ] 475 | #4 | 99
- 2 #10 a8
300 085 | #20 | 67
0.425 #40 96
200 025 | #60 96
100 ] 015 | #100 | 98
0.075 #200 95.1
0.0 |
100 I 10 1 J 0.4 001 0.001
GRAIN $12E IN MILLIMETERS
GRAVEL SAND oo e zome %
ELAPSED D P
COBBLES Coarse i Fine Coarse| Medium | Fine SILT or CLAY TIEE {mm) |PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D16567 2
4
125.0 =3 3
: [~ 15
120.0  foom . 30
=~ 60
250
115.0 f— = -
110.0 = Perm.
S T= (ASTM D2438)
105.0 Degradation
o (ATM T-13)
) Atterberg Limit
100.0 ASTM 43?8
12.0 14.0 16.0 18.0 20.0 220

The testing services reported herein have been performed fo recognized industry standards, unless otherwise noted. Mo other warranty is made. Should engineering interpretation or opinion be

required,




11301 Qlive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: {907} 344-5034
Fax; (907) 344-5993
www.nge-ift.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 27.3 UsSC: ML
PROJECT NO.: 2076-08 % SAND: 22.6 FC:
SAMPLE LOCATION:  TB-31 % SILTICLAY:[ 504 | 02 ;|
SAMPLE NO/ DEPTH  SA-1 (Depth 2.5'- 4.0')
DESCRIPTION: Gravelly silt with sand ASTM D1557 (uncorrected) pef
DATE TESTED: 101712008 ASTM D4718  (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% {corrected)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 29.8
PARTICLE SIZE ANALYSIS
ASTM D422/ G136
1000 3 E e B0 #20 40 &S0 #00  $200 SIEVE ANALYSIS RESULT
' } sieve | sieve |ToTaL%
90.0 L SIzE (mm)| SIZE gn.)|PAsSING| sPEC
500 L 3 152.4 8"
76.2 3"
700 e 381 | 16" | 100
& 19.05 3147 88
E e 800 L3N 127 | 12" | 83
42 goo 8.5 378" 80
& g ) 475 | #4 | 73
s A0 2 #10 68
200 085 | #20 | 64
0.425 #40 61
200 025 | #60 | 5B
100 015 | #100 | &5
0.076 #200 50.1
0.0 .
100 l 10 1 J 04 0.01 0.091
GRAIN SIZE IN MILLIMETERS
VEL SAND ) s
GRAVE ELAPSED ETER 9
COBBLES Coarse ' Fine Coarsel Medium | Fine SILT or GLAY T'B“E (mm) | PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
4
125.0 gy 8
L 15
120.0 e ——— - 30
= 60
= 250
116.0 .| i 1240
110.0 — Perm.
. (ASTM D2438)
105.0 - Degradation
. {(ATM T-13)
Atterberg Limit
100.0 ASTM 43198
12.0 14.0 16.0 18.0 20.0 220

The testing services reported herein have basn performed to recognized industry standards, unless olherwise noted. No otherwarranty is made. Should engineering interpratation or cpinien be

required,




11301 Qlive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (907) 344-5034
Fax: (907) 344-5993

www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 41,2 USC: GM
PROJECT NO.: 2076-08 % SAND: 30.5 FC: F2
SAMPLE LOCATION: ~ TB-31 % SILT/OLAY:[ 283 | 02 mm:[_18.4
SAMPLE NOfDEPTH  SA-2 {(Depth 4.5' - 6.0")
DESCRIPTION: Silty gravel wf sand ASTM D1557(uncorrected) pef
DATE TESTED: 1011712008 ASTM D4718  {(corrected) pef
TESTED BY: DP OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T, NATURAL M.C. % 28,7
PARTICLE SIZE ANALYSIS
ASTM D422/ G136
1600 3 e 12 B0 @0 g0 RO SO0 200 o SIEVE ANALYSIS RESULT
SIEVE | SIEVE |TOTAL%
20.0 SizE (mm)] SIZE (n) [PASSING| SPEG
* 1524 | 6"
800 ¢ 762 | 3
70.0 — 38.1 15" 100
19.05 314 85
By 600 NP ] 127 | 12" | 80
U9 so0 & 9.5 3/8° 73
g 475 | #4 | 69
& 400 ¢ -
¢ 2 #10 55
300 hd I ] 0.85 | #20 | 48
¢ 0.425 #40 42
200 114 o 025 | #60 | 38
100 7 ] 0156 | #o00 | 34
0.075 #200 28.3
0_0 —
100 1 10 1 J o4 0.01 0.001
GRAIN SIZE IN MILLIMETERS
ORAVEL SAND HYDROMETER RE(S)UAEI.-TAJ
ELAPSED [DIAMETER TOTAL %
COBBLES Coarse | Fine Coarse| Medium | Fine SILT or GLAY T"'E;E {mm) [PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP 1 0.0419 | 25.2
ASTM D1857 2 00308 | 21.6
4 0.0224 | 19.4
125.0 pe—tes — 8§ |0.0164] 167
] — 16 00124} 134
120.0 = - 30
- 5 [ I N S B I 60
250
115.0 = e
110.0 — - Perm.
S (ASTH D2438)
105.0 — Degradation
- {ATM T-13)
Atterberg Limit
100.0 ASTM 4315
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to fecognized industry standards, unfess otherwise noted. No other warranty is made. Should enginaering interpretation or opinion be

required,




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 3.4 uUsGc: ML
PROJECT NO.: 20768-08 % SAND: 18.2 FC:
SAMPLE LOCATION: ~ TB-31 % SILTICLAY:[ 734 | 02 ;|
SAMPLE NOf DEPTH  SA-3 (Depth 9.5' - 11.0°}
BESCRIPTION: Silt with sand ASTM D1557{uncorrecied) pcf
DATE TESTED: 10/1712008 ASTM D4718  {correcled) pef
TESTED BY: DP QOPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 35.3
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
100 3 i o 172 #i0  #20  £40 €60 EI00  #200 SIEVE ANALYSIS RESULT
’ Y SIEVE | SiEvE lTOTAL%
80.0 Vi@ Y SIZE (mm)] SIZE (in.) {PASSING] SPEC
200 *Te " 152.4 6"
e 76.2 3
70.0 38.1 1.57
19.05 34" 100
B 800 127 | 12 | 98
W& 500 8.5 318" 95
£z s 475 | #4 | 92
° : 2 #10 90
30.0 0.85 #20 87
0.425 #40 85
200 0.25 | #60 82
100 0.5 | #100 | 79
0.075 | #200 73.4
UAD
100 10 i J 0.1 0.01 0.001
GRAIN SIZE N MILLIMETERS
GRAVEL SAND Engn;iiiﬁi}r{qﬁa
COBBLES Coarse Fine Coarsel Medium | Fine SILT or GLAY T":;‘E (mm) |PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1567 2
4
125.0 5 8
15
120.0 ey - 30
- - 60
== 250
115.0 ; 440
110.0 o S Perm.
o e {ASTM D2438)
105.0 - Degradation
{ATM T-13)
- Atterberg Limit | Non
100.0 ASTM 4318 Plastic
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have bean performed to recognized industry standards, unless otheraise noted. No other warranty is made. Shoutd engineering inferprelation or opinion be

required,




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 9.3 UsC: ML
PROJECT NO.: 2076-08 % SAND: 10.1 FC:
SAMPLE LOCATION:  TB-33 % SILTICLAY:| _80.6 | 02 mon;|
SAMPLE NOfDEPTH  SA-1 (Depth 2.5'- 4.0°)
DESCRIPTION: Silt with sand ASTM D1657(uncommected) pcf
DATE TESTED: 10/17/2008 ASTM DA718  (comected) pef
TESTED BY: DP QPTIMUM M.C.% (correcied)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 26.2
PARTICLE SIZE ANALYSIS
ASTM D422/ G136
1000 3 $5I ' il S0 B0 @0 £60 K100 200 SIEVE ANALYS!S RESULT
) ¢ o 4l[l] SIEVE | SIEVE |TOTAL%
900 ¢ ] SIZE (mm)] SIZE (in) |PASSING] SPEC
e el 1524 | @
800 N %62 | 3
70.0 38.1 1.5" 100
19.05 3/4" 97
E . 600 127 112" 95
L2 s00 9.5 38" | 86
i g oo 475 | #4 91
e 2 #10 87
30,0 0.85 | #20 | 85
0425 #40 83
200 ] 0.25 | #60 82
100 0.6 | #100 | 82
0.075 #200 80.6
00
100 10 1 J 04 0.01 0.001
GRAIN SEZE IN MILLIMETERS
HYDROMETER RESULT
COBBLES GRAVEL SAND SILT or CLAY ELAPSED DIAMETERTOTAL %
Coarse | Fine Coarse| Medium I Fine T”"SE (mm) {PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
1250 e - :
= - 15
120.0 - - 30
- 80
250
115.0 —— * 2
110.0 T Perm.
B (ASTM D2438)
105.0 — Degradation
U NS E N S S N S S I . - (ATM T-13)
e LT R - Atterberg Limit | Non
100.0 ASTM 4318 Plastic
12.0 14.0 16.0 18.0 20.0 22.0

Tha testing services reperied hersin have been performed to recognized indusiry standards, unless otherwise noted. Mo other warranty is made. Should engineering interpretalion or opinion be

required,




Telephone: (907) 344-5934
11301 Olive Lane TERRA FIRMA TESTING o g;i: ESOY% 344-5993

Anchorage, AK 99515 Laboratory Testing / Construction Monitoring www.nge-iff.com

PROJECT CLIENT: Corps of Engrs - Alaska District

PROJECT NAME: Newtok Relocation % GRAVEL: 273 UsGC: SMm
PROJECT NO.: 2076-08 % SAND: 47.7 FC: F2
SAMPLE LOCATION: ~ T8-33 % SILTICLAY:[ 245 | 02 mm:[_14.7
SAMPLE NO/DEPTH  SA-2 (Depth 4.5' - 6.0°)

DESCRIPTION: Silty sand w/ gravel ASTM D1557(uncomrected) pcf
DATE TESTED: 10/17/2008 ASTM D4718  {corrected) pef
TESTED BY: pp OPTIMUM M.C.% (corrected)

[REVIEWED BY: Ron Caron C.E.T. [NATURAL M.C. % 27.1

PARTICLE SIZE ANALYSIS

ASTM D422/ C136
160.0 3 e - #0 B0 $40 60 £100 200 SIEVE ANALYSIS RESULT
: ] ] SIEVE | SIEVE |TOTAL%
0.0 +-H- * S1ZE (mm)] S1ze gn) |PassinG] sPEC
i 1524 | &
80.0
o 76.2 3"
76.0 ¢ 384 | 156 | 100
ol : 19.05 | 3/4" 94
E¥ - 127 1 12 91
w9 s00 9.5 3/8" 87
s + . 475 | #4 | 12
® 40.0
- N 2 #0 | 64
30.0 4 o : 0.85 #20 44
AR 0425 | #40 37
200 %ol 025 | #60 | 32
100 AP 0.15 | #100 | 28
] 0.075 | #200 | 245
040
100 i 10 1 J o 0.0t 0.004
GRAIN §1Z€ IN MILLINETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES SILT or CLAY
Coarse l Fine Coarsel Medium ] Fine TIME {mm) |PASSING
- 0 .
0.6
MOISTURE-DENSITY RELATIONSHIP 1 0.0458 | 21.6
ASTM D1557 2 0.0331| 184
4 0.0240| 16.0
125.0 S 8 | 0.0173] 13.7
p— = 15 | 0.0120| 10.6
120.0 oS- 30
- : 60
115.0 —F—— - 10
110.0 - e — Perm.
s (ASTM D2438)
105.0 - Degradation
| : (ATM T-13)
‘ Aftterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

F’he testing servicss reported hereln have been performed to recognized industry standards, unless clhervwise noted. No other warranty is made. Should engineering interpretation or epinion be J
required,




11301 Qlive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (907} 344-5934
Fax: {907) 344-5993
www.nge-tft.com

% GRAVEL: 0.0 USC: ML
% SAND: 3.8 FC:
%siTiclay:  se2 | 02 mim:]
ASTM D1557{uncormrected) pcf
ASTM D4718  {corrected) pof
QPTIMUM M.C.% (corrected)
JNATURAL M.C. % 27.0
SIEVE ANALYSIS RESULT
SIEVE | SIEVE |TOTAL %)

SIZE (mm)| SIZE (in.}|PASSING| SPEC

152.4 6"

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation
PROJECT NO.: 2076-08
SAMPLE LOCATION: TB-34
SAMPLE NO/DEPTH  SA-1 (Depth 2.5° - 4.0°}
DESCRIPTION: Sllt
DATE TESTED: 1011772008
TESTED BY: DP
REVIEWED BY: Ron Caron C.E.T.
PARTICLE SIZE ANALYSIS
ASTM D422/ C138
3 18" 2 #10 #20 40 #0 #1100 #200
100.0 % L ¢ [ele N
90.0
80.0
70.0
60.0

76.2 3"
38.1 1.5°
19.05 3/4"
12.7 172"
9.5 3/8"

% FINER BY
WEIGHT
e
=]
o

4.75 #4 100

400 2 #0 | 99
30.0 0.85 #20 99
0,425 #40 98
2090 025 | #60 | 97
00 015 | #1o0 | 97
----- 0.075 | #200 | 96.2
0.0
100 l 10 1 J 0.4 0.01 0.001
GRAIN SIZE iN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETEH TOTAL %
COBBLES - SILT or CLAY
Coarse i Fine Coarse| Medium 1 Fine TME (mm) |PASSING
T 0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D15657 2
4
125.0 - 8
) 16
120.0 e 30
- 80
= 250
115.0 =i 3440
1100 e e S—r— Perm.
R (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported herein have been performed to recognized industry standards, unless otherwisa noted. No other warranty is made, Should engineering interpretation of opinion be

required,




Telephone: (8907) 344-5934
11301 Olve Lane TERRA FIRMA TESTING P o (607) 344.5003

Anchorage, AK 99515 Lahoratory Testing / Construction Monitoring ' www.nge-tit.com

PROJECT CLIENT: Corps of Engrs - Alaska District

PROJECT NAME: Newtok Relocation % GRAVEL:  28.8 USC:  SM
PROJECT NO.: 2076-08 % SAND: 33.2 FC:
SAMPLE LOCATION:  TB-34 % SILTICLAY:[_38.0 | 02 mm
SAMPLE NO/DEPTH  SA-2 (Depth 4.5' - 6.07)

DESCRIPTION: Silty sand w/ gravel ASTM D1557(uncorrected) pef
DATE TESTED: 101712008 ASTM D4718  (correcied) pcf
TESTED BY: bpP OPTIMUM M.C.% (comecied)

REVIEWED BY: Ron Caron C.E.T. INATURAL M.C. % 21.3

PARTICLE SIZE ANALYSIS
ASTM D422/ G136

3 {5 12 10 #20 #40 BS0 BI00  #200 SIEVE ANALYSIS RESULT
100 | ' ' SIEVE | SIEVE |TOTAL%
90.0 l. SIZE (mm) | SIZE (.} |[PASSING| SPEC
a0 B Sl ' 1524 | &'
_ 76.2 3"
70.0 * 1+ 38.1 1.5 100
HINER 19.05 3/4" 89
ac 0T 5 127 | 1z | 83
G5 s00 ¢ 95 | 3@ | 79
: g + 4.75 #4 71
=400 - * 2 #10 | 66
0.0 . 085 | #20 | 60
0.425 #40 56
20.0 . (.25 #860 52
100 110 015 | #100 | 47
R e 0.075 #200 38.0
0.0 -
100 ’ 10 1 J 01 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL aanD Lirsso b IE oTA %
ELAPSED DIAMET 9
COBBLES Coarse l Fine Coarse| Medium | Fine SILT or GLAY T"{';E (min) _{PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
4
125.0 . B
s - i 15
120.0 o mearrmen. 30
= O B 60
= - 250
115.0 = el - 1440
110.0 e Perm.
g Bl i (ASTM D2438)
105.0 - Pegradation
B {ATM T-13)
B Atterberg Limif
100.0 ASTM 43iq 8
12.0 14.0 16.0 18.0 20.0 22.0

The testing services reported hereln have been performed ta recognized Induslry standards, unless otherwise noled. No other warranty Is made. Should engineering interpretation or opinion be
required,




11301 Olive Lane
Anchorage, AK 89515

TERRA FIRMA TESTING

Lahoratory Testing / Construction Moniforing

Telephone: (307) 344-5934
Fax: (807) 344-5093
www.nge-tft.com

PROJECT CLIENT: Carps of Engrs - Alaska Bistrict
PROJECT NAME: Nowtok Relocation % GRAVEL: 39.5 UsCc: SMm
PROJECT NO.: 2076-08 % SAND: 44.2 FC: F2
SAMPLE LOCATION: ~ TB-34 % SILTICLAY:[ 163 | o2mm|_ 96
SAMPLE NO/ DEPTH  SA-3 (Depth 9.5 - 11.0")
DESCRIPTION: Silty sand wi gravel ASTM D1557(uncorrected) pof
DATE TESTED: 10/17/2008 ASTM D4718  {corrected) pef
TESTED BY: DP OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 16.4
PARTICLE SIZE ANALYSIS
ASTM D422/ G136
100.0 oo @ #I0  #20  pD #60 BI00 #200 . SIEVE ANALYSIS RESULT
: | SIEVE | SIEVE [TOTAL %
90.0 1 % SIZE (mm)| SIZE (n.) |PASSING] SPEC
w00 * 1524 | &
: 76.2 3"
70.0 38.1 1.6° 100
19.05 | 3" 95
5y 0 *r — 127 | 12" | o1
8 50 95 | 3@ | 886
& g 475 | #4 80
s 400 2 #10 36
200 N 0.85 #20 29
Py (.425 #40 25
200 e 0.25 | #60 22
100 Tre el 015 | #100 | 19
* 0.075 | #200 | 16.3
0.0 ]
100 l 10 1 J 0.4 001 0.001
GRAIN S1ZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES Coarse | Fine Coarse| Medium | Fine SILT or GLAY WE;E (mm) [PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP i 0.0452 | 14.2
ASTM D1557 2 0.0328| 125
4 0.0237 | 10.7
125.0 prusires — 8 |oo0i71| 86
Y S S AR N N WO N S IS S — — 15 | oof28| 7.2
120.0 _— - - 30
- — 60
~ 250
115.0 - o " 1440
110.0 - S Perm.
= (ASTM D2438)
105.0 fom Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 43? 8
12.0 14.0 16.0 8.0 20.0 22.0

Tha tesling services reported herein have baen performed 1o recagnized industry standards, unless ctherwise noted. No other warranty is made. Should engineering interpretation or opinien be

required,




11301 Olive Lane
Anchorage, AK 99515

TERRA FIRMA TESTING

Laboratory Testing / Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
www.nge-tit.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtfok Relocation % GRAVEL: 52.9 UsC: GM
PROJECT NO.: 2076-08 % SAND: 19.8 FC: F2
SAMPLE LOCATION:  TB-36 %SILTICLAY:[ _27.3 | 02 mm:[_18.5
SAMPLE NO/DEPTH  SA-1 (Depth 2.5" - 4.07)
DESCRIPTION: Silty gravel wif sand ASTM D1557(uncorrected) pcf
DATE TESTED: 10/1712008 ASTM D4718 (corrected) pef
TESTED-BY: DP OPTIMUM M.C.% (comrected)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 16.0
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
O 173 #10 #2040 #SO FI00 200 SIEVE ANALYSIS RESULT
1ooe ¢ SIEVE | SIEVE |TOTAL %
80.0 SIZE (mm)] SIZE (n.) |PASSING] SPEC
152.4 6"
80.0 S
76.2 3"
700 2 381 | 1.5 | 100
* 19.05 | 34 | 73
B 80T 2.7 | 112" | 63
L8 s00 5 9.6 318" 57
gg woll 475 | #4 | 47
: . 2 #10 34
200 tle oo 4 0.85 | #20 | 32
1 > 0.425 #40 3
200 pamiiiiin 025 | #60 | 30
100 hd __ 015 | #100 | 29
Bttt T 0.075 #200 27.3
0.0
100 l 10 1 J 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
o — e e,
ELAPSED [DIAMET g
COBBLES Coarse l Fine Coarse| Medium | Fine SILT or CLAY T”gE (mm) _|PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP 1 0.0381] 26.0
ASTM D1667 2 0.0283| 22.0
4 00212 19.2
1250 —= 8 |00158| 15.8
............ 15 0.0118]| 134
120.0 |= 2 r—— 30
o 60
250
115.0 ~—T s
110.0  frommclommmre —— Perm.
— S (ASTM D2438)
105.0 Degradation
(ATM T-13)
- Atterberg Limit
100.0 ASTM 43198
12.0 14.0 16.0 18.0 20.0 220

The testing services reported herein have been pedformed to recognized industry standards, unless otherwise noted. No cther warranty is made. Shou!d engineering interpretation er opinion be

required,




Telephone: (907) 344-5934
11301 Olive Lane ‘ TERRA FIRMA TESTING o 22? E907§ 344-5993

Anchorage, AK 99515 Laboratory Testing / Construction Monitoring www.nge-tft.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PROJECT NAME: Newtok Relocation % GRAVEL: 26.5 usc: sM
PROJECT NO.: 2076-08 % SAND: 41.3 FC:
SAMPLE LOCATION: ~ TB-3§ %SILTcLAY: 322 | 02 mm:|
SAMPLE NO/DEPTH  $A-2 (Depth 4.5' - 6.07)
DESCRIPTION: Silty sand w/ gravel ASTM D1557(uncorrected) pcf
DATE TESTED: 10/17/2008 ASTM D4718  (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (corrected) |
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 18.4
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
100.0 1 " B0 f0  @a0 B0 #00 £200 SIEVE ANALYSIS RESULT
’ I . SIEVE | siEvE [ToTAL%
20.0 = = S1ZE {mm)] S1ZE (in.) |PASSING] SPEC
#00 ¢ - 1524 | 6"
- 76.2 3"
700 | ] s 38.1 15" | 100
g 19.05 34" 80
B 800 7 127 | 12" | 89
4B 500 9. LN I 9.5 3/8" 83
&% s o 475 | #4 | 713
' i - 2 #0 | €8
30.0 441 ¢ 0.85 #20 63
1 0.425 #40 &7
20 026 | #60 | &1
100 . 0.15 #100 42
-4 0.075 #200 32.2
00 H
160 ’ 10 1 J 04 oo 0.001
GRAIN SIZE IN MILLIMETERS :
HYDROMETER RESULT
COBBLES GRAVEL SAND SILT or GLAY FLAPSED DIAMETER TOTAL %
Coarse l Fine Coarsel Medium I Fine T'gE frm) |PASSING
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1567 2
4
125.0 = it ot B 8
- - . P 15
120.0 |- e —— 30
: s 80
e 250
115.0 =T i 1440
110.0 w— Perm.
N i i S P (ASTM D2438) ;
105.0 o i Degradation ]
; (ATM T-13)
Atterberg Limit
100.0 ASTM 43198
12.0 14.0 16.0 18.0 20.0 220
] The lesling services reperied herein havae baen performed to recognized Industry standards, unless otherwise noted. No other warranty is mada. Should enginsering Inlerpratation or opinion be
required,
]
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301 Olive Lane

Anchorage, AK 98515

TERRA FIRMA TESTING

Laborafory Testing / Conslruction Monitoring

Telephone: (807) 344-5934
Fax: {907) 344-5993
www.nge-tfi.com

PROJECT CLIENT: Corps of Engrs - Alaska District
PRCJECT NAME: Newtok Relocation % GRAVEL: 50.2 Usc: GM
PROJECT NO.: 2076-08 % SAND: 36.0 FC: F1
SAMPLE LOCATION: ~ 7B-35 wsiLTclaY: 138 | 02 mm:[_ 8.0
SAMPLE NO/DEPTH  SA-3 (Depth 9.5" - 11.09
DESCRIPTION: Silty gravel wi/ sand ASTM D1557(uncorrected) pef
DATE TESTED: $0/17i2008 ASTM D4718  (corrected) pcf
TESTED BY: DP OPTIMUM M.C.% (comected)
REVIEWED BY: Ron Caron C.E.T. INATURAL M.C. % 28.7
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
315 W #10  #20 §40 £60 #100 #200 SIEVE ANALYSIS RESULT
1000 ¥ I SIEVE | SIEVE |TOTAL%
0.0 s SIZE (mm)| SIZE n) |[PassingG] spec
800 152.4 8"
Y _ 76.2 "
700 O e e e o B L1 R I e 38.1 1.5" 100
18.05 3/4" 87
E e O 12.7 | 12 | 76
w9 500 ¢ 9.5 g 69
& £ 475 | #4 50
B I N £ I O D 1 I S 1 O R [ F N A 2 #10 | 27
300 085 | #20 22
ot 0425 | #40 | 19
200 H+ "
¢ e 0.25 #60 17
100 M “ 3oy 015 | #100 | 16
L N 0.075 | #200 | 13.8
100 ’ 10 1 J o1 0m 0,001
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES oo | e oo otm | e SILT or CLAY WE;E o |PAssING
0.5
MOISTURE-DENSITY RELATIONSHIP 1 0.0437 | 12.0
ASTM D1557 2 0.0317 | 10.5
4 0.0232 8.8
125.0 < § | 0.0170] 7.2
™ 15 | 0.0127| 57
120.0 = - 30
rrrrr - 80
- 250
115.0 — =~ - s
110.0 R Perm.
S T W (ASTM D2438)
105.0 Degradation
(ATM T-13)
"""" - Atterberg Limit
100.0 ASTM 43?8
12.0 14.0 16.0 18.0 20,0 22.0

The testing services reported herein have been performed to recognized induslry standards, untess ofherwise noted. No other warranty is made. Should engineering interpretation or cpinion be

required,
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