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1. Introduction

The City of Barrow, Alaska has a severe erosion problem due to storm wave
action during summer and fall on the beach adjacent to town. The North Slope
Borough and the U.S. Army Corps of Engineers have agreed to identify and
explore for approximately two million cubic yards of gravel for the purpose of
beach nourishment at Barrow. A literature search and a site visit identified
three areas near Barrow as potential gravel sources. These potential source
locations are shown on the Project Location and Vicinity Map presented as
Figure 1. The sites have been designated as Cooper Island, BIA Prospect, and
the Submerged Spit. The investigation presented in this report discusses the
exploration performed at Cooper Island, the BIA Prospect and the Submerged
Spit as well as four borings drilled along the beach adjacent to the City of
Barrow (Beach Area Site) to help define the existing beach conditions.

The purpose of this exploration effort was to determine the characteristics of
the soils along the beach adjacent to Barrow and to explore for a source of
gravel or sand (approximately two million cubic yards) at the potential source
locations identified as Cooper Island, the BIA Prospect, and the Submerged
Spit.

Photo 1. View of beach area in front of Barrow in mid-April 2004.
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2. Field Exploration

Onshore Exploration:

The onshore subsurface exploration for the project was conducted 28 March
through 27 April 2004. Two drill rigs owned and operated by Denali Drilling of
Anchorage, Alaska were mobilized to Barrow for the exploration. The drill rigs
were CME-45’s mounted on N-60 Nodwell carriers. During the exploration,
covered enclosures were constructed over the drill engines to allow heating the
engines prior to starting. The engines of the Nodwell carriers remained running
during the entire exploration. The exploration was performed in temperatures
ranging from -25 to 15 degrees Fahrenheit with wind chills to —-60 degrees. The
drill rigs were fitted with continuous flight, eight-inch diameter, hollow-stem
auger. An engineer with the Corps supervised the drilling. The engineer from
the Corps and a geologist under contract to the Corps from R&M Consultants
Inc. logged the test borings in accordance with ASTM D-2488, "Description and
Identification of Soils (Visual - Manual Procedure)”. Each drill rig was
accompanied by a trained “bear-guard” supplied by LCMF, LLC (under contract
to the North Slope Borough). The bear-guard’s responsibility was to patrol the
drilling area and watch for polar bears that are a constant threat in the area.

4 P N i
Photo 2. Drilling operation on Cooper Island.



Coastal Storm Damage Reduction
Gravel Exploration (CWIS 013656)
Barrow, Alaska

The test boring locations were determined using a handheld GPS unit and
referencing existing topographic features. These locations are only as accurate
as the method implies. The coordinates for each of the boring locations shown
on the boring logs are in NAD 83, UTM (feet). The boring locations are shown
on the enclosed Test Boring Location Maps, Figures 2, 3, 4 and 5.

Photo 3. Wind blown surface of Cooper Island.

Soil samples generally were procured near the ground surface, at five feet
below the surface, and at five-foot intervals thereafter. Grab samples were
taken at the surface. Subsequent samples were taken with a 2.5-inch inside
diameter, split spoon sampler driven with a 340-pound hammer falling 30
inches operated with a cathead and rope system. The sampler was driven 18
inches ahead of the auger or to refusal. The number of blows required to drive
each six-inch increment is recorded on the e xploration logs. The blow count is
an indication of the relative density or consistency of the soil, but in this case,
most of the soils are in a frozen state and the blow counts are not indicative of
the thawed density of the soil encountered. In some cases where significant
quantity of sample could not be recovered with the split spoon sampler, a grab
sample was obtained from the auger flight upon reaching the surface. In the
relatively smooth sided holes augered into the frozen soils, the drill advance
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was purposefully stopped at the top of the sample interval to clear auger
cuttings from the hole. Then the auger was advanced a foot and the cuttings
were sampled as they were transported to the surface on the auger flight.

.........

Photo 4. Drilling operation at the BIA Prospect.

Offshore Exploration:

The offshore exploration was conducted from 3 to 14 August, 2004. The drilling
operation was performed from a 127-foot landing craft from Anchorage, Alaska.
Two track mounted Mobile B-61 drill rigs and backup drilling equipment were
transported aboard the landing craft from Anchorage to Barrow. The drilling
operation and landing craft were furnished and operated by Denali Drilling
under contract to the Corps. The transit time from Anchorage to Barrow
required about 12 days each way. The offshore drilling operation was impacted
by several weather conditions that included significant winds, seas to six feet
or more, and extensive floating ice and ice bergs.

An engineer with the Corps supervised the drilling. The supervising engineer
and a geologist under contract to the Corps from R&M Consultants Inc. logged
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the test borings in accordance with ASTM D-2488, "Description and Identifi-
cation of Soils (Visual - Manual Procedure)”. The borings were drilled by setting
four-inch conductor pipe into the sea bottom to the depth of sampling and then
drilling the soil out of the pipe with a tri-cone bit and wash rotary drill
methods. Soil samples generally were procured at five feet below mud-line, and
at five-foot intervals thereafter. Samples were acquired with a 2.5-inch inside
diameter, split spoon sampler driven with a 340-pound hammer falling 30
inches operated with an automatic hammer system. The sampler was driven 18
inches ahead of the conductor pipe drive-shoe. 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.

Photo 5. Drilling operation on the landing craft off Point Barrow.

The test boring locations were determined using the GPS unit on board the
landing craft. The coordinates for each of the boring locations shown on the
boring logs are in NAD 83, UTM (feet). The boring locations are shown on the
enclosed Test Boring Location Map, Figure 5.



3. Laboratory Testing and Soils Classification

A laboratory testing program was established to classify and determine
physical properties of the soils encountered. The testing program consisted of
a total of 144 sieve analyses. The samples recovered from the borings along the
beach and the offshore samples were all tested and the samples from the BIA
Prospect and Cooper Island that consisted of granular soil were generally
selected for testing. Samples from the BIA Prospect and Cooper Island that
were obviously silt/clay by visual classification were not selected for testing.
The tests were performed in accordance with the latest edition of the following
methods.

ASTM D 422, "Standard Test Method for Particle Size Analysis of Soils".
ASTM D 2487, "Standard Practice for Classification of Soils for Engineering
Purposes (Uniform Soil Classification System)".

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 and the
laboratory test results that apply to those logs are enclosed as Appendix A
(Beach Borings), Appendix B (Cooper Island), Appendix C (BIA Prospect) and
Appendix D (Submerged Spit).

4, Regional Geology

General: The arctic coastal plain of Alaska is a broad, roughly triangular area
bordered by the arctic foothills on the south and the Arctic Ocean on the north,
and extending from Cape Beaufort on the west to the international boundary
on the east. It is more than 400 miles long with a maximum width of 85 miles,
and encompasses roughly 25,000 square miles. It is characterized by low
topographic relief, thousands of lakes and swamps, and numerous meandering
streams. For the most part, the plain is underlain by Cretaceous strata capped
unconformably by a thin mantle of dominantly marine Quaternary sediments,
called the Gubik formation. The surface continues beneath the ocean, and
forms the shallow continental shelf, which is terminated offshore by the rim of
the deeper basin of the Arctic Ocean.
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Photo 6. Example of a high ice content sample from the BIA Prospect.

It is estimated that 50-75 percent of the coastal plain near Barrow is covered
by lakes or marshes that occupy low areas of former lake basins. The basins
are elongated and their long axes are parallel and oriented a few degrees west
of north.

Plant assemblages range in composition from place to place according to the
type, texture, and drainage of the land on which they grow. They are generally
characterized by a mat that includes lichens, mosses, grasses, sedges, and
shrubs. Near Barrow, all shrubs are dwarf and prostrate, but further south
willows and alders may grow several feet high along rivers and streams. Factors
affecting plant distribution include temperature, moisture, soil texture, fertility,
site stability, snow depth, and wind exposure.
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Photo 7. Example of the silt with high ice content encountered at the
BIA Prospect.

5. Site Conditions

Surface:

At the time of the land-based exploration all areas were snow and ice covered
although in some areas the ground surface was exposed by the wind. At Cooper
Island the area is relatively flat and rises about eight to 10 feet above sea level.
It appears that little or no vegetation exists on the island although driftwood
and other scattered debris were observed protruding from the snow. The
borings at Cooper Island were all drilled in areas where the snow could be
removed and sand or gravel exposed.

The beach area adjacent to Barrow was covered with heavy snow and broken
ice. Ice ridges to five feet in the work area and ridges to 40 feet or more could
be seen a short distance offshore. The borings along the beach were all drilled
through the sea ice.
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The BIA Prospect area is gently rolling tundra with scattered lakes. The BIA
Prospect area was wind blown and heavily drifted with snow to three feet.

During the offshore portion of the exploration the temperatures were generally
in the 30’s to low 40’s and the wind was blowing constantly at 15 to 35 miles
per hour. The wave action is a product of the ocean currents merging between
the Beauford Sea and the Chukchi Sea and the wind. In general, the waves in
the submerged spit area were seldom less than five feet in height. Although the
tides are generally less than one foot in amplitude, the currents in the
submerged spit area are on the order of at least three miles per hour. At times
icebergs were numerous in the area and a hazard to the landing craft.

1, Thad
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Photo 8. Typical "gravel” deposit in sidewall of existing borrow area.
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Subsurface:

Beach Area—The four borings along the beach were drilled at increasing
distances from the beach as they progress from east to west. These borings
were given the designations BE-O1 to BE-04. The soils encountered in the
borings nearest the beach consisted of clean sand and as the distance from the
surf-zone increased the soils contained more silt. Samples contained up to 30
percent gravel, but in general the soils have only about 10 percent gravel sized
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Photo 9. Typical Poorly Graded Sand with Gravel (SP) encountered
on the BIA Prospect.
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material. The soil classifications ranged from clean sands (SP and SW) to silty
sand (SM) and silt with sand (ML). The grain size analyses performed on the
samples from the four borings along the beach consist predominately of fine
sands. Boring BE-03 encountered sediments with a strong sewer odor assumed
to be a result of sewage discharge from the nearby sewer lagoon.

Cooper Island—Ten borings were drilled on Cooper Island and the extension of
Cooper Island to the east. The borings stretch over a distance of about four
miles. These borings indicate that the island consists of a relatively clean sand
layer above the silt and clay that compose the shallow sea floor. In general the
sands extend only a few feet below sea level. The sands contain up to 40
percent gravel near the surface and the gravel content decreases with depth.
Also, the silt content is near zero at the surface and increases with depth. In
general, the sands contain 10-20 percent gravel and about five percent silt. The
thickness of the sand layer varies with the topography of the island, but the
average thickness of the sand layer encountered in the ten borings was 11 feet.

Photo 10. Typical sand encountered during the drilling operation.
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BIA Prospect—The purpose of the exploration in the BIA Prospect area was to
determine if the deposit currently used as the gravel borrow pit for projects in
Barrow extends to the south. The general conclusion from this exploration is
that the existing pit may be expanded but that expansion is limited by the
gravel available. The entire area is underlain with permafrost. In general, the
near surface soils at the site consist of frozen silts (ML) and silty sand (SM).
These silty soils generally contain some organics and in some areas the ice
content exceeds the percentage of soil. In general this surface layer is from 10
to 20 feet thick. Below the surface layer the soils generally consist of sands. In
some areas the sands have sufficient silt content to classify as silty sand (SM).
In other areas the sands are relatively clean and contain variable amounts of
gravel that are generally less than %-inch in diameter. The most extensive
deposit of relatively clean sand with gravel was encountered within the area
defined by test borings BIA-16, BIA-30, BIA-31 and BIA-21. The soils below the
sand generally consist of frozen silt (ML).

Submerged Spit—The soils recovered from the borings in the submerged spit
area generally consist of silt (ML) or fine sand with 10 to 40 percent silt (SP-SM
or SM). None of the samples recovered contained more than five percent gravel
sized particles. The six borings drilled from Point Barrow north cover a
substantial area but none of the borings encountered any material that
appears to be appropriate for borrow.

6. Conclusions

Beach Area —The soils along the Barrow beach consist generally of fine sands
with variable silt contents. Most of the soils encountered contain only minor
percentages of gravel sized particles.

Cooper Island—The soils on Cooper Island consist of clean sands with variable
percentages of gravel. The granular soils extend from the island surface to the
approximate elevation of the surrounding ocean surface. In general, this
average thickness is about 10 feet or less. The granular soils are exposed at the
surface and no overburden removal will be required for extraction. It appears
that there is more than two million cubic yards of granular material available
on the island.

BIA Prospect—The BIA prospect has about two million cubic yards of granular
soil that could be extracted and used for this project. The granular soils
generally consist of sands with variable percentages of gravel and on the order
of ten percent silt. The granular soils are covered with a mantle of frozen silt,
organics and ice that generally is only slightly less in thickness than the
granular deposit. The extraction of the granular material will require removal of

12



overburden in volumes approximately equal to the volume of extracted
granular material.

Submerged Spit—The exploration in the offshore area north of Point Barrow
did not identify any significant volume of usable granular soils. The soils
encountered generally consisted of fine silty sands or sandy silts. These
materials are deemed unsuitable for use as material for beach nourishment.

Enclosures:

1. Figure 1 - Project Location and Vicinity Map

2. Figure 2 - Test Boring Location Map — Beach Area Site

3. Figure 3 - Test Boring Location Map - Cooper Island Site

4. Figure 4 - Test Boring Location Map - BIA Prospect Site

5. Figure 5 - Test Boring Location Map — Submerged Spit Site

6. Appendix A - Test Boring Logs and Laboratory Data — Beach Area

7. Appendix B - Test Boring Logs and Laboratory Data — Cooper Island
8. Appendix C - Test Boring Logs and Laboratory Data — BIA Prospect

9. Appendix D - Test Boring Logs and Laboratory Data - Submerged Spit
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EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

-y ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 30 Mar 2004
ENGINEERING SERVICES T 5
: : rilling Agency: [ Alaska District Elevation Datum:
Soils and Geology Section | " oner  venarting WS O3 ober
EXPLO R AT|ON LOG Location: | Northing: 63236721t 2 Top of Hole
ocation: Easting: 6388701t + Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
BE-01 BE-01 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit X AugerHole [ MonitoringWell [ Piezometer 9.5ft. WD 2501t 25.01t.
Hammer Weight: Split Spoon |.D: Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 3in. 7 in. Hollow Stem Auger CME-45 : Grab and Drive
8| . - Classification GrainSize | = Description and Remarks
= = S|84| 5 ASTM: D 2487 or D 2488 — }ET E | . | Clear,-30 degrees, 5 mph winds
= F= o [l LY o —_ [ W N a [)
| 2|els=l88| & |3 =|E|El2|2S|g
2 £|5|85G(82| 8 | E s|g|E|x|e|=
al5[s || @ | & XlR[2| =T |32
Ice | Ice Sea ice, seasonal
Water
Mudline
Nbn | NFS g SP | Poorly graded SAND 0|97| 3 Dark gray, frozen, fine to medium sand
3
NFS % SP | Poorly graded SAND 6 |9 | 4 Dark gray-black, moist, fine to coarse sand
2
F2 14 SW | Well-graded SAND with Gravel 23|75 2 Dark gray, moist, subrounded to rounded
g% ‘ gravel, fine to coarse sand, 5 feet of heave
Bottom of Hole 25.0 ft.
26 Groundwater Encountered While Drilling: at
an elevation of ft.
- PID = (Cold/Hot) Photo lonization Detector
28
—30
—32
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BE-01




ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 30 Mar 2004
: ENGINEERING SERVICES SeT— - = >
. . rilling Agency: Alaska District evation Datum:
Soils and Geology Section | ™ over  penaioring OMSL O oher
EX P LO R ATI O N LO G Location:  Northing:  6327,698 .« Top of Hole
on: Easting: 645,063t = Elevation:
Hole Number, Field: Permanent: Operator; Inspector:
BE-02 BE-02 Lyle Cain.& Travis Coghill Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit DX AugerHole [ MonitoringWell [ Piezometer 9.01t. WD 24.01t. 401
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
8l ol = Classification GrainSize | = Description and Remarks
= = g 4 S| 3 ASTM: D 2487 or D 2488 — S | 1 . | Clear,-5 degrees, 20 mph winds
= 8le(s=1%8| ¢ | B sle2lgla|8|2
Bl5|3(82|8| & |5 AEHREHEHE
— 2
— 4
R ICE | ICE with Sand/Fines Inclusions Sea ice, seasonal
— 6
— 8
B \ Water
—10
—12
—14
i Mudline
NFS 7 SP | Poorly graded SAND 2 1941 4 Dark gray, wet, fine to medium sand
:15 High blow count due to heave in auger
Z B
ab2of
E | .
L
<
%
Z NR | No Recovery
g Bofttom of Hole 24.0 ft.
aF Groundwater Encountered While Drilling: at
e an elevation of ft.
o—26 PID = (Cold/Hot) Photo lonization Detector
=
%— 28
g
7]
(o]
g —30
g B
s|-32
(]
E -
S| NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
| May 94 Prev. Ed. Obsolete BE-02




ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 31 Mar 2004
. ENGINEERING SERVICES ST - 5
. . riling Agency: [ Alaska District evation Datum:;
Soils and Geology Section | ™ w oer  penaiving OWSL O ober
EX P Lo R ATI o N LOG Location:  Northing: 6324365 1.+ Top of Hole
} ocation: Easting: 642,258 1t.+ Elevation:
‘Hole Number, Field: Permanent: Operator: » Inspector:
BE-03 BE-03 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: X1 other Auger : Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit DX AugerHole [ MonitoringWell [ Piezometer 5.0ft. WD 24.01t. 2551t
Hammer Weight: Split Spoon 1.D; Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 3in, 7 in. Hollow Stem Auger CME-45 Grab and Drive
A - Classification GrainSize | = Description and Remarks
=1 = §§ s ASTM: D 2487 or D 2488 = ‘;‘,’ £ | Sunny, 10 degrees, 10 mph winds
_ o o 6 G_D o = ko] 0 o =
£l2|2|8Ele2| & | £ HEHHHEEE
als|a | @ & NIEBEIEIF LIRS
lce | lIce Ice
— 2
— 4
i T Water
— 6
— 8
—10
—12
—14
—16
o F3 2 SM | Silty SAND with Gravel 30 |45 | 25 {0.25 Dark gray, wet, subrounded to subangular
L 2 gravel, fine to coarse sand, NP fines, strong
£ 4 sewer odor
) F3 3 SM | Silty SAND 9 | 58]|33(05 Dark gray, wet, subrounded to rounded gravel,
b g fine to coarse sand, NP fines
Z
8
<
g-_ _________________________________
8
§ NFS g SP | Poorly graded SAND . 12187 1 Dark gray, black, wet, fine to coarse sand
Q
] 3
é Bottom of Hole 25.5 ft.
g Groundwater Encountered While Drilling: at
I an elevation of ft.
=L 28 PID = (Cold/Hot) Photo lonization Detector
o
ol
(@]
95‘ —30
om
oF
Q
zF32
o]
5 -
S| NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
5| May 94 Prev. Ed. Obsolete BE-03




ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
il |l CORPS OF ENGINEERS Barrow, Alaska Date: 1 Apr 2004
2 ===, ENGINEERING SERVICES Y . I
‘ . rilling Agency: Alaska District Elevation Datum:
Sails and Geology Section | oner  peratoring OWSL O oter
EXPLO R AT|ON LOG Location:  NOrting: 6320008 t. = Top of Hole
on: Easting: 6389411t Elevation:
Hole Number, Field: Permanent: ' Operator: Inspector:
BE-04 BE-04 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: X other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit DX AugerHole [ MonitoringWell [J Piezometer 6.0 ft. WD 201t 2351t
Hammer Weight: Split Spoon I.D: Size and Type of Bit; Type of Equipment: Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
2| Classification GrainSize | = -
= . Slagel = ASTM: D 2487 or D 2488 — 12| L | cloar, 20 degraggy Pron 1 Remerks
=1 8| els2l28| & |3 2lels|8| 8|2
lce | lce Ice
- 2 4
— 4
— 6 T Water
=
—10
—12 Non| F4 | 2 | ML | SILTwith Sand 0|29 |7 Brown, frozen, fine sand, nonplastic (NP) to
5 Z low plasicity fines, trace organic
—14
16|
. F3 ; SM | Silty SAND 0|5 | 4 Brown, wet, fine sand, NP fines
9
20|
22 F3 | § | SM| SitySAND 0 5842 Brown, wet, fine sand, NP fines
§ 10
24 Bottom of Hole 23.5 ft.
Groundwater Encountered While Drilling: at
B an elevation of ft.
| 06 PID = (Cotd/Hot) Photo lonization Detector
28
—30
32
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BE-04

EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE ANC.GDT 3/11/05




Particle Size Distribution Report
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0 : Rt Pl Ll
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT [ cLay
0.0 0.0 0.1 0.7 19.2 76.6 34
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Poorly graded sand
3/8in 100.0
#4 99.9
e | 956
. Afterberg Limits
#40 80.0 = = =
ﬁ gg 4%_2 PL LL Pi
#1900 34 Deee COe_fflments _
g5= 0.434 Dgp= 0.304 Dgg= 0.270
D3g= 0.222 D15= 0.193 D4g= 0.183
Cy= 166 Cc= 0.89
Classification
USCs= SP AASHTO= A-3
Remarks
* (no specification provided)
Sample No.: 6006 Source of Sample: Client Samples Date:
Location: BE-01 #1 Elev./Depth: 12FT 3.6m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLay
0.0 0.0 5.5 11.6 30.6 48.3 4.0
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO) Poorly graded sand
3/8 in. 100.0
#8 85.8
2| 8 ;
. Atterberg Limits
#60 324 - - -
% 80 38 PL LL PI
#200 4.0 Coefficients
Dgs= 2.25 Dgo= 0.628 Dgo= 0.384
D3p= 0.241 D15= 0.197 Dqp= 0.184
Cu= 342 CC= 0.51
Classification
USCS= SP AASHTO= A-3
Remarks
* (no specification provided)
Sample No.: 6007 Source of Sample: Client Samples Date:
Location: BE-01# 2 Elev./Depth: 15FT 45m

Mappa TestlLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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Particle Size Distribution Report

PERCENT FINER
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT I CLAY
29.1 30.0 15.9 1.5
SIEVE PERCENT SPEC.* PASS? Soil Descrigtion
SIZE FINER PERCENT | (X=NO) Well-graded sand with gravel
1/2 in. 98.0
3/8 in. 94.8
N ;
. Atterberg Limits
#20 27.2 = = =
#40 17.4 PL LL Pl
FL0 33 Coefficients
) Dgs= 6.21 Dgo= 2.95 Dgp= 2.18
#200 1.3 D3g= 0.987 D15= 0.347 D1g= 0.251
Cy= 1175 Cc= 131
Classification
USCS= SW AASHTO= A-1-a
Remarks
* (no specification provided)
Sample No.: 6008 Source of Sample: Client Samples Date:
Location: BE-01#3 Elev./Depth: 20FT 6 m

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Mappa TestLab Barrow, Alaska

Project No: 2004-148 Figﬂe




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT [ cLay
0.0 0.0 1.9 1.7 15.2 71.3 39
SIEVE PERCENT SPEC.” PASS? Soil Descrigtion
3/8 in. 100.0
#4 98.1
A | ;
4 10 212 PL= AtLtI(_a;ber Limits Bl=
#60 67.0
##288 3%; Coefficients
' Dgs= 0.621 Dgo= 0.232 Dg5o= 0.211
D3p= 0.175 D15= 0.141 D1o= 0.126
Cy= 1.84 Cc= 1.05
Classification
USCS= sp AASHTO= A-3
Remarks
* (no specification provided)
Sample No.: 6009 Source of Sample: Client Samples Date:
Location: BE-02 #1 Elev./Depth: 18FT 54m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT |  cLAy
12.3 16.5 16.5 24.9
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand with gravel
1/2 in. 95.0
3/8 in. 86.1
s | %7
. Atterberg Limits
#20 50.3 = — -
#40 41.4 PL= LL= PI=
ﬁ gg gg% Coefficients
#9200 249 D85= 9.16 D60= 2.42 D50= 0.825
D3g= 0.161 D15= D1g=
Cu= Cc=
Classification
USCsS= SM AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6010 Source of Sample: Client Samples Date:
Location: BE-03 #1 Elev./Depth: 17FT 5.1m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLAY
0.0 0.0 8.5 10.2 12.9 354 33.0
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
1/2 in. 100.0
3/8 in. 98.0
H :
. Atterberq Limits
#20 74.1 = - =
#40 68.4 PL= LL= PI=
ﬁ gg 45122 Coefficients
D3p= D15= D10=
CU= CC=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 6011 Source of Sample: Client Samples Date:
Location: BE-03 #2 Elev./Depth: 19FT 5.7 m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure




Particle Size Distribution Report

Location: BE-03 #3
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT |  cLAy
0.0 0.0 12.3. 14.3 174 54.6 1.4
SIEVE PERCENT SPEC.* PASS? Soil Descrietion
SIZE FINER PERCENT (X=NO) Poorly graded sand
3/8 in 100.0
#4 87.7
i% | 4o
. Atterberg Limits
# 40 56.0 = = =
# 60 49.5 PL= L= Pl=
##288 3’17'1 ) Coefficients
) Dgs= 4.05 Dgo= 0.769 Dgg= 0.255
D3p= 0.149 D15= 0.104 D10= 0.0921
Cy= 834 Cc= 0.31
Classification
USCS= SP AASHTO= A-3
Remarks
* (no specification provided)
Sample No.: 6012 Source of Sample: Client Samples Date:

Elev./Depth: 24FT 72m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Barrow, Alaska

Project No: 2004-148

Figure




Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
%» COBBLES CRS. FINE CRS. MEDIUM FINE SILT | cLAY
0.0 0.0 0.0 2.4 5.0 21.7 70.9
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silt with sand
#4 100.0
#10 97.6
A ;
. Atterberg Limits
#60 90.8 = p -
# 80 88.1 PL= LL= PI=
#200 70.9 Coefficients
Dgs= 0.145 Dgo= Dgo=
D30= D15= D1o=
Cy= Cc=
USCS= ML AASHTO= A-4(0)
Remarks
* (no specification provided)
Sample No.: 6013 Source of Sample: Client Samples Date:
Location: BE-04 #1 Elev./Depth: 12FT 3.6m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | cLAay
0.0 0.0 0.0 1.9 1.7 55.3 41.1
SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
#4 100.0
#10 98.1
i
. Atterberg Limits
#60 95.8 = — =
80 050 PL= LL= Pl=
#200 41.1 Coefficients
Dg5= 0.153 Dgo= 0.102 D5q= 0.0866
D30= D15= D10=
Cu= Cc=
Classification
USCS= sSM AASHTO= A-4(0)
Remarks
* (no specification provided)
Sample No.: 6014 Source of Sample: Client Samples Date:
Location: BE-04 #2 Elev./Depth: 17FT 5.1m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




Particle Size Distribution Report

Location: BE-04 #3

Elev./Depth: 22FT 6.6m
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | cLay
0.0 0.0 0.0 0.0 0.3 57.5 422
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand
#4 100.0
#10 100.0
T
. Atterberg Limits
# 60 99.5 = — -
# 80 992 PL LL Pl
#200 422 Coefficients
Dgs= 0.145 Dgo= 0.0985 D5o= 0.0845
D3p= D15= D10=
CU= CC=
USCS= sSM AASHTO= A-4(0)
Remarks
* (no specification provided)
Sample No.: 6015 Source of Sample: Client Samples Date:

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




Appendix B

Test Boring Logs and Laboratory Data
Cooper Island
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EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE ANC.GDT 3/11/05
T

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 4 Apr 2004
ENGINEERING SERVICES T
riling Agency: L[] Alaska District Elevation Datum:
Soils and Geology Section | ™ oner  venaioaing OWSL O ober
EX P LO R AT| O N LOG Location: | Noriing: 6303576 .« Top of Hole
" Easting:  786,907ft.z Elevation:
Hole Number, Field: Permanent: Operator; Inspector;
Cl-01 Cl-01 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: DX other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit DX AugerHole [ MonitoringWell [ Piezometer ‘ 39.0ft. 405 ft.
Hammer Weight: | Split Spoon L.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
2 . Classification GrainSize | = o
= o g 83| B ASTM: D 2487 or D 2488 Sl= Clear. -15 de;iii"p‘“" and Remarks
18| 2 (s 83 S || w 8| & 3 ’
s|8|le 5=12 - pe a slel|lglo| & =
5| 2| E|85|82| &8 | & s dle|l5|2|2
Q|3 |w|LcL|LiE o D _ RIFjR[= |0 |0
g NFS | Grab | SP | Poorly graded SAND with Gravel | 27 | 73 0.75 Brown, frozen, dry, rounded gravel, fine to
coarse sand
. Nf | PFS 17 SP | Poorly graded SAND with Gravel | 20 | 78 | 2 |0.75 Brown, frozen, dry, rounded gravel, fine to
: 61/ 4in. coarse sand
:.: Nbn| S2 373 SP | Poorly graded SAND 9% | 4 Brown and gray, frozen, moist, fine sand
4
—12
14 Fa| 2 |mML|sLT Gray, moist, fine sand, nonplastic (NP} to low
= g plasticity fines
—16
—18
i F4 2 ML | SILT Gray to black, moist, fine sand, NP to low
20 g : plasticity fines
—22
24 Fa| 2 fm|suT Black, wet, NP to low-plasticity fines
| 5 .
—26
—28
i F4 4 ML | SILT Black, frozen, NP to low plasticity fines, ice
30 9 crystals to 1/8"
—32
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete - cl-01




EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

' ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 2 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 4 Apr 2004
3 ENGINEERING SERVICES Ty I S '
: : ' niling Agency. (O Alaska District Elevation Datum:
Soils and Geology Section | ™ omer  benairing CIMSL O oher
EXP Lo R ATION LOG Location:  Northing: 6,303,576 1.+ Top of Hole
cation: Easting: 786,907 ft. Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
cl-o1 Cl-01 Lyle Cain & Travis Coghill Gregory Camenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[] TestPit X AugerHole [J MonitoringWell [ Piezometer 39.01t. 4051,
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
8| . - Classification GrainSize | = Description and Remarks
= = 2188| 3 ASTM: D 2487 or D 2488 — Sl | | clean-t5degmes”
= €l8|s=18%| © |3 sl2lg|s| &)L
g £|5|86 821 8 | & s|glElzlal=
QO|J|b|uL|cF| @ | @ R|X|R|[ = | o |
34 Ve | Fa| 4w suT Gray, frozen, NP fines, ice crystals to 1/8"
i 14
— 36
—38 /
i % Vx | F4 3 CL | LeanCLAY Gray, frozen, low plasticity fines, ice crystals
—40 171 o 1/8"
B Bottom of Hole 40.5 ft.
PID = (Cold/Hot) Photo lonization Detector
42
—44
—46
—48
—50
—52
—54
—56
—58
—60
—62
—64
—66
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete CI-01




ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 5 Apr2004
% ENGINEERING SERVICES DA
niing Agency. [ Alaska District Elevation Datum:
Soils and Geology Section | Denai rting OWSL O ober
EXP LO R ATIO N LOG Location:  Norhing: - 63048721+ Top of Hole
ocation: Basting: 782,948t + Elevation:
Hole Number, Field: Permanent; Operator; Inspector:
Cl-02 Ci-02 Lyle Cain & Travis Coghlll Gregory Carpenter
Type of Hole: (X other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit DX AugerHole [J MonitoringWell [ Piezometer 13.01. WD 3901t 4051t
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
8| Classification GrainSize | = .
= Slge| = ASTM: D 2487 or D 2488 |z Cloudy, 10 dessont 01 21 Rematks
£ 8| ol 288 3 | = ® o| 8| & s i deg
c|S|218=(2%] © 2 s|2|e|la|le| R
51 £|5|85|82] B3 | & slglElzlals
ol ]owws|ici- m [2) _ R || R[S ||
ir NFS| Grab | GP | Poorly graded GRAVEL with 60 | 40 0.5 Brown, frozen, dry, rounded gravel, medium to
- |8 Sand coarse sand
- Y
— 20 3%
:.j 7] 65o SP | Poorly graded SAND 15(80 | 5 |0.25 Brown, frozen, rounded gravel, fine to coarse
o sand
- ol |
i ¥ 3ol Nf | F2 26 SP- | Poorly graded SAND with Silt 1197 Brown, frozen, fine to medium sand
—10} - }]- 65/ 3in. | sm
12 ——————————————————————————————————
i A 4
140 FA| 5 | ML| SandySLT Gray to black, wet, fine sand, nonplastic (NP)
s g fines, water table at 13 feet
—16
—18
i F4 _)4 ML | SLT Gray to black, wet, low plasticity fines
—20 :
—22
—24 F4 g ML | SULT Black, wet, low plasticity fines
i 7
—26
28
I F&| 3 M| swT ' Black, wet, low plasticity fines
30 ;
—32
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete Cl-02

EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05
T




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 2 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 5 Apr 2004
==, ENGINEERING SERVICES ST = >
flling Agency. [0 Alaska District levation Datum:
Soils and Geology Section | "m oner  venaiorig OMSL O oer
EXPLO R ATION LOG Location:  Northing: - 6,304872t.¢ Top of Hole
OCalON: Easting: 782,048t ¢ Elevation:
Hole Number, Field: Permanent: Operator: Inspector;
Cl-02 Cl-02 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[J TestPit X1 AugerHole [ MonitoringWell [J Piezometer 13.0ft. WD 3901t 40.51t.
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
40 lbs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
Sl .l - Classification GrainSize | = Description and Remarks
2l s car’ ég § B ASTM: D 2487 or D 2488 - Ej E .. | Cloudy,-10 degreeg
Sl5|8|82|88] 8 | & SMEEIEIE
—34 FA| 3 | M| suT Black and gray mottied, wet, low plasticity
B 5 fines
6
—36
—38
i Fa 3 ML | SILT Gray and black mottied, wet, low plasticity
40 g fines
5 Bottom of Hole 40.5 ft.
Groundwater Encountered While Drilling: at
—42 an elevation of ft.
| PID = (Cold/Hot) Photo lonization Detector
—44
—46
—48
—50
—52
—54
56
—58
—60
—62
—64
—66 ‘
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete Cl-02




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 6 Apr 2004
ENGINEERING SERVICES ST
: I riling Agency. ] Alaska District Elevation Datum:
Soils and Geology Section | " omer e Drilling OMSL [OJ oter
EX P LO RATI 0 N LOG Location: Northing: - 6,306,004 t. Top of Hole
on: Easting: 778,095+ Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
Cl-03 Cl-03 : Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: DX other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[0 TestPit (X AugerHole [ MonitoringWell [ Piezometer 8.0ft. WD 3401t b5t
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
340lbs 3in. 7in. Hollow Stem Auger | cmEss Grab and Drive
2 . Classification GrainSize | = .
= . $lgz| = ASTM: D 2487 or D 2488 — 121 | | clouty, s dogecarion and Remarks
= 8lgls=lc8| 8 |z HHHEIEE: |
2l £ 58582 8 | & s|lal|lct|5|e|=
Q| DI | v |w|ici= om (%) Rl L= 5
e Nf | NFS| Grab | SP | Poorly graded SAND with Gravel | 40 | 60 1 Brown, frozen, dry, rounded gravel, fine to
- coarse sand
i Nf | NFS 26 SP | Poorly graded SAND withGravel | 16 | 83 | 1 | 05 Brown, frozen, rounded gravel, fine to medium
L 60/ 3in. sand
L | A 4
. Water table at 11"
- | : Nbn| F3 164 SM | Silty SAND 9 (75|16 Brown to gray, frozen, fine sand
—10 3bENbn| F4 21 ML | SILT Gray and black mottled, frozen, nonplastic
5 ‘ (NP) to low plasticity fines
—12
—14,
i NFS 7 SP | Poorly graded SAND Brown, wet, fine sand, pieces of shell and
16} ; 6 organics
; 0
—18|,
[ NFS % SP | Poorly graded SAND Brown, wet, fine sand
—20 NFS| 3 | mL[TSIT Gray, wet, NP fines
F4 ; CL- | Silty CLAY Dark gray, wet, low plasticity fines
5 ML
F4 % ML | SandySILT Gray, wet, fine sand, low plasticity fines
6
|—32|:
NPA Form 19-E Project: Coastal Storm Damage Reduction . Hole Number:
May 94 Prev. Ed. Obsolete C1-03




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE _ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 2 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 6 Apr2004
: ENGINEERING SERVICES T T Ak I >
: : niling Agency: Alaska District Elevation Datum:
Soils and Geology Section | " oner - enioriing CIMSL O otier
EXPLO R ATION LOG Location:  Noriing: 6,306,004t = Top of Hole
ocation: Easting: 778,095t x Elevation:
Hole Number, Field: Permanent: Operator: Inspector;
Cl-03 Cl-03 Lyte Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit DX AugerHole [ MonitoringWell [ Piezometer 8.0ft. WD .01t 3551t
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
8 4 Classificati GrainSize | = .
=1 - I 85| E ASa'Is"I?III:IDé%% or D 2488 — Sl e | couy,s del;e::gptlon and Remarks
=8| els=3%] ¢ |3 2lzls|a|8| &
g 2|5|86|82| 3 | E s|d|5|2|2|3
Q|5 | o»ojg|ciE m ) R | XX =S| 0§ R
34 FA| 2 M| osuT Dark gray, wet, low plasticity fines
K 7
36 Bottom of Hole 35.5 ft.
Groundwater Encountered While Drilling: at
B an elevation of ft.
| 45 PID = (Cold/Hot) Photo lonization Detector
—40
—42
—44
—46
—48
—50
52
—54
—56
—58
—60
—62
—64
—66
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete Cl-03




ALASKA DISTRICT  |Project:  Coastal Storm Damage Reduction Page 1 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 8 Apr 2004
: = ENGINEERING SERVICES S
: : iling Agency. ] Alaska District Elevation Datum;
Soils and Geology Section | "w oner  vewioain WL O ober
EX P LO RATI O N LO G Location: Northing: 6,306,595 .+ Top of Hole
" Easting: 7757761t « Elevation;
Hole Number, Field: Permanent; Operator: Inspector:
Cl-04 Cl-04 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit DX Auger Hole [ MonitoringWell [ Piezometer 40.01t. 4101,
Hammer Weight: | Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
340 bs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
2| . - Classification GrainSize | = Description and Remarks
= = S84 5 ASTM: D 2487 or D 2488 — S | E| . | Cloudy, 0 degrees F\)Nindy
S18lels2o8] 8 | S lgla|N|lals ' '
£ | = | o= | & H o o =4 GC) w ~ ©
a| 2| E|B5 (82| B E a|3|lE|5|e|=
Q|5 |ofL<|ti~]| @ 2 - RlIR|2|=[a |2
™ Nf [NFS| Grab | SP | Poorly graded SAND with Gravel 23 | 77 1 Brown, frozen to dry, rounded gravel, fine to
B medium sand, color change to gray at 2.5'-
' water table in summer?
Nf | NFS 70 SP | Poorly graded SAND with Gravel | 37 |62 | 1 | 25 Gray, frozen to dry, rounded gravel, medium to
coarse sand
Nbn| F2 SP- | Poorly graded SAND with Silt 93| 7 Gray, frozen, fine sand, nonplastic (NP) to low
61 | sm plasticity fines
Vx| F4 6 ML | SILT Gray and black, low placticity fines, ice
g crystals to 1/8"
“BVx &| F4 3 ML | SILT Gray and black, low plasticity fines, ice
Vr g . crystals to 1/8"
WVx & F4 2 CL- | Silty CLAY Black, frozen, low plasticity fines, ice crystals
2 L 8 M to 1/8"
12
Vx | F4 3 CL- | Silty CLAY Black, frozen, low plasticity fines, ice crystals
Boim to /8"

EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

NPA Form 19-E
May 94 Prev. Ed. Obsolete

Project: Coastal Storm Damage Reduction

Hole Number:
Cl-04




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 2 of 2
Barrow, Alaska
CORPS OF ENGINEERS ’ Date: 8 Apr2004
. ENGINEERING SERVICES ST - 5 ke
fliling Agency. {1 Alaska District levation Datum:
Soils and Geology Section X Other  Denali Driling OMSL [ other
EXPLO R ATION LOG Location: | Norihing: 6,306,595 .« Top of Hole
ocation: Easting: 775,776t + Elevation:
Hole Number, Field: Permanent: Operator: Inspector;
Cl-04 Cl-04 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: DX other Auger ._ Depth to Groundwater: Depth Drilled: Total Depth:
L] TestPit X1 AugerHole [ MonitoringWell [ Piezometer 40.0ft. 4101t
Hammer Weight: | Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
8l.ul = Classification GrainSize | = " Description and Remarks
= = § E‘N" 3 ASTM: D 2487 or D 2488 — e = Cloudy,Odegrees,r\Jdey
=8 ss|o®| S |3 sl2lg|&5 | &2
5|2 8182 8 | & s|lS|E|x5|el=
ol|5 ot = m (77} RfR|R| =S| | ®
— 34 ’
C | EEE Nbn| F4 g ML { SILT Dark gray, frozen, low plasticiy fines
— 36
—38
—49] Non| F4 | 36 | ML | SandySILT ' Gray, frozen, fine sand, low plasticity fines
i ' Bottom of Hole 41.0 ft
42 PID = (Cold/Hot) Photo lonization Detector
—44
—46
—50
—52
—54
—56
—58
—60
—62
—64
66
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete Cl-04




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 9 Apr 2004
ENGINEERING SERVICES Tem—Y
: : niling Agency: [J Alaska District Elevation Datum:
SOIIS and GeO|Ogy SeCtlon X Other  Denali Drilling OO MSL O other
EXPLO R ATION LOG Location:  Norting: 6,305,661 ft. = Top of Hole
*  Easting: 772,439t + Elevation:
Hole Number, Field: Permanent: Operator: Inspector;
Cl-05 Cl-05 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[J TestPit X AugerHole [ MonitoringWell [ Piezometer 40.01t. 4081t
Hammer Weight: | Split Spoon I.D: Size and Type of Bit: Type of Equipment; Type of Samples:
340 1bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
3| . Classification GrainSize | = .
= g 24| B ASTM: D 2487 or D 2488 £l = . Description and Remarks
> alSa 3 — o | E | _ [ Clear,0degrees
=8| 2ls2(88] & |3 E|E|8|2| 2|8
5125|8582 3 | € SIB|E|5(2|5
o|S|ow | iE [+ (%) _ R R|E| = | 2
b Nf [NFS| Grab | SP | Poorly graded SAND with Gravel | 20 | 79 | 1 | 0.5 Brown, frozen/ dry, rounded gravel, fine to
- T coarse sand
b
— 2. -
e
B T e —— ~Colorchangetogray _ _ _ _ _ _ _ _ A
- 4].§
'. N3 .
" | HE25ENbn | F2 27 | SP- | Poorly graded SAND with Siit 8 |83 9 (0375 Gray, frozen, rounded gravel, fine to medium
— 6| % 60/3in. | sM | and Gravel sand
L)
—10 F4 8 ML | SLLT Dark gray and black, frozen, nonplastic fines,
x ;g ice crystals to 1/8 inch
L—12
—14
i F4 :1; ML | SLT Dark gray, wet, low plasticity fines
—16 3
—18
—20 Fo 3w suT Dark gray, wet, low plasticity fines
i 7
—22
—24
i F4 8 CL- | Silty CLAY Black, frozen, low plasticity fines, ice crystals
—26 8 | m to 1/8 inch
10
28
—30 Fa | 7 |cL-| SitycLAY Black, frozen, low plasticity fines, ice crystals
L 11 ML to 1/8inch
12
—32

NPA Form 19-E

May 94 Prev. Ed. Obsolete

Project: Coastal Storm Damage Reduction

Hole Number:
cl-05




EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

~~ ALASKA DISTRICT Project: goastal :tlon: Damage Reduction Page 2 of 2
1 arrow, Alaska
CORPS OF ENGINEERS ’ Date: 9 Apr 2004
1 ““E ENGINEERING SERVICES | i
' ‘ rilling Agency: [ Alaska District Elevation Datum:
Soils and Geology Section | " orer  veaoateg CWSL O aber
EXPLO R AT'ON LOG Location:  Norting: 6,305,661 ft.« Top of Hole
ocation: Easting: 7724391t + Elevation:
Hole Number, Field: Permanent; Operator: Inspector;
Cl-05 Cl-05 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: X other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit DX AugerHole [ MonitoringWell [ Piezometer 40.01t. 40381t
Hammer Weight: | Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
2l Classificat GrainSize | = .
_ § gio £ g Sa TNll:cha 5%7 or D 2458 HE€| 2 Clear 0. rtE(;asscnptlon and Remarks
E18|le|L88 & |5 Blo|lalS|{g]|s 19
El2i 2|3 g2 & | € Slg|E|5|2]|2
S5 3|28 B8 | & NEIEIEIEE
oy
/ Vx| F4 39 CL- | Silty CLAY Gray and black, frozen, low plasticity fines, ice
36 / ig ML crystals to 1/8 inch
538 %
n Gray and black, frozen, low plasticity fines, ice
404;;9;; vx | F4 | 40 |cL-| sitycLay crystas to 18 inch pasten ™
- | ML Bottom of Hole 40,8 ft.
40 PID = (ColdHot) Photo lonization Detector
—44
—46
—48
—50
—52
—54
—56
—58
—60
—62
—64
—66
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete Cl-05




EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
CORPS OF ENGINEERS Barrow, Alaska
o Date: 10 Apr 2004
; == ENGINEERING SERVICES TrT— >
rilling Agency. [ Alaska District Elevation Datum:
Sonls and Geology Section | "x'oner . penativing ML O ober
EX P LO R ATI O N LO G Location:  NOThing: 6,306,882t = | Top of Hole
‘ cation: Easting: 770,851 1tz Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
Cl-06 Cl-06 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit (X AugerHole [J MonitoringWell [ Piezometer 4001t. 4041,
Hammer Weight: | Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
30 lbs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
el - Classification - GrainSize | = Description and Remarks
= = g gé’ £ ASTM: D 2487 or D 2488 - ?:7 £ | . | cloudy, o degrees, windy
=g 5=|12%®| © | 3 s|2|8|o|&| B
S|2|5|85 (8| 8 | £ glg|E|8(2|2
[« =] W<€ | LICi— om [7) R[A|RX|[ =S| | 2
Nf | NFS| Grab | SP | Poorly graded SAND with Gravel | 20 | 80 0.75 Brown, frozen/ dry, rounded gravel, fine to
B coarse sand
-
:: PFS 7 SP | Poorly graded SAND 10|88 2 Brown, frozen, rounded gravel, fine to medium
- 50/ 2in. sand
_ s
—10 “3a: @ Nbn| NFS 1 SP | Poorly graded SAND with Gravel Brown, frozen, rounded gravel, fine sand
B 3b::lINbn| F4 }2 ML | SILT Gray, frozen, low plasticity fines
—12
—14
i 24 2Nbn| F4 g ML | SILT Black, frozen, low plasticity fines
—16 i :
—18
—20 % NR | No Recovery No recovery, same as sample four by cuttings
i 4
22
—24 /
i / 60 Vx| F4 4 CL- | Silty CLAY Dark gray, frozen, low plasticity fines, 35% ice
26 / 5 ML by volume, ice crystals to 1/4 inch
I % ?
——28 Z
—30 / F4 | 6 |cL | sitycLay Dark gray, frozen, low plasticity fines, ice
B / # ML crystals to 1/8 inch
32 /
/i i .
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete C1-06




EXPLORATION LOG _BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 2 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 10 Apr 2004
. ENGINEERING SERVICES 5 " A - >
niling Agency: ] Alaska District evation Datum:
Soils and Geology Section | " oer e pring WS O oter
EXPLO R ATION LOG Location:  Northing:  6.306,8821t. = Top of Hole
, ocation: Easting: 770,851 1t. + Elevation:
Hole Number, Field: Permanent: Operator: Inspector;
Cl-06 Cl-06 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit X1 AugerHole [ MonitoringWell [ Piezometer 40.01t. 404 1t.
Hammer Weight: | Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
2l .| . Classification GrainSize | = Description and Remarks
S| = S188| % ASTM: D 2487 or D 2488 — Sle| . c,oudy’(,deg,;"s’,",’,,'indy" e
= S|818=128 ¢ |38 HEIR I AR E:
—34 %
i / F4 5 | CL-| SiltyCLAY Dark gray, frozen, low plasticity fines, ice
—36 % ]g ML crystals to 1/8 inch
40 | g F2 in. | SM )~ Silty SAND Brown, frozen, fine sand, nonplastic fines
B Bottom of Hole 40.4 ft.
| . PID = (Cold/Hot) Photo lonization Detector
—44
—46
—48
—50
52
54
—56
58
—60
—62
—64
—66
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete CI-06




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE ANC.GDT 3/11/05
T

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 12 Apr 2004
; ENGINEERING SERVICES ST .
Jniling Agency. (] Alaska District Elevation Datum:
80"5 and Geology Section X Other Denali Drillng OMSL O other
EXPLO R ATION LOG Location:  Norhing: 6305721 .« Top of Hole
ation: Easting:  768612ft.z Elevation;
Hole Number, Field: Permanent: Operator: Inspector;
Cl-07 Cl-07 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: X other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[J Test Pit AugerHole ] Monitoring Well [J Piezometer 40.01t. 4151t
Hammer Weight: Split Spoon I.D; Size and Type of Bit: Type of Equipment: Type of Samples:
340Ibs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
8l .wl - Classification GrainSize | = Description and Remarks
£z g gﬁ § — ASTM: D 2457 or D 2488 = - ; 'g_ = Clear, 0 degrees, windy
=l = E2{iF| B | & _ R[L|R|S|E |2
R Nf (NFS{ Grab | SW | Well-graded SAND 14| 83| 3 [0.375 Brown, frozen to dry, rounded gravel, fine to
B coarse sand
— 2
— 4
i WNbni F4 10 ML | SILT Gray, frozen, fine sand as lenses to two
— 6 ' }; inches, nonplastic fines
— 8
_‘1°% """ Yron| Fo z fali Silty CLAY Gray, frozen, low plasticity fines
12 /
—14
i F4 2 ML | SILT Gray and black, wet, low plasticity fines, trace
16 2 organics
—18
—20 F4 2 ML | SILT Gray and biack, wet, low plasticity fines, trace
| 3 organics
4
—22
—24
/ F4 2 CL- | Silty CLAY Gray, wet, low plasticity fines
—26 / 7 ML
_28?
_30% Vx| F4 8 CL- | Silty CLAY Gray, frozen, low plasticity fines, ice crystals
B / }% ML to 1/8 inch
—32 /
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete Cl-07




EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 2 of 2
Barrow, Alaska
CORPS OF ENGINEERS ’ Date: 12 Apr 2004
i ENGINEERING SERVICES - o
: : rilling Agency. [J Alaska District Elevation Datum:
Soils and Geology Section | ™ oner  pestoreg OWSL D) oher
EXPLO R ATION LOG Location:  Norting: 6305721 1.« Top of Hole
ocation: Easting: 7686121t % Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
Cl-07 Ci-07 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ Test Pit Auger Hole [ Monitoring Well [ Piezometer 40.01t. 451t
Hammer Weight; Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
40 lbs 3in. 7in. Hollow Stem Auger CME-45 " Grab and Drive
a8l Classificati GrainSize | = i
= = § §Zﬁ.’ g Asamil%azl%7 or D 2488 _ SIE| o CIear,OdegrE::,cvr\ll?rtlm and Rermarks
18| o 2|58 8 5 . Ll | | N g o
c|8|lal|ls=|wl a s|lE|le2|ln]|e| s
S|1£|5|85|8=| 38 | &£ s|d|lE| x| |=
Q]3| »n|g|iLiE oM D R IRXIR[ =S| | e
-
/ Vx | F4 5 CL- | Silty CLAY Gray, frozen, low plasticity fines, ice crystals
—36 % gg ML to 1/8 inch
_—38 %
_40% Vx| F4 28 CL- | Silty CLAY with sand Gray, frozen, low plasticity fines, ice crystals
- % R |m to /8 inch
42 Bottom of Hole 415 ft.
PID = (Cold/Hot) Photo lonization Detector
—a4
—46
—48
—50
—52
—54
—56
—58
—60
—62
—64
—66
NPAForm 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete Cl-07




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 14 Apr 2004
; ENGINEERING SERVICES T
' . rilling Agency: [T Alaska District Elevation Datum:
Soils and Geology Section | " oner  venioring ML O oher
EXPLO R AT|0N LOG Location: | Norting: 6,305,847 .= Top of Hole
- ation: ~ Easting:  767,203ft.+ Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
Cl-08 Ci-08 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: DX other Auger Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit DX AugerHole [ Monitoring Well - [ Piezometer NE 40.01t. 4041t
Hammer Weight: | Split Spoon L.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
8l ol -« Classification GrainSize | = Description and Remarks
= = § 8 § ASTM: D 2487 or D 2488 — S | | . | Clear, 0 degrees
=3 c oo S S || ol N S| o
E=E I (TR vy = o glelg(2|S|=
&l 2 ehid=| & | E s|alz|3|le|=
al|3S < | L= m ) R |RX|R[=S| 0|2
iy Nf | NFS| Grab | SP | Poorly graded SAND with Gravel | 15 | 85 1 Brown, frozen to dry, rounded gravel, fine to
- coarse sand
Nbn| NFS 50/2& SP | Poorly graded SAND 1197] 2 Brown, frozen, fine sand, nonplastic (NP) fines
n.
Nbn | NFS 5 0/254 SP | Poorly graded SAND 97 | 3 Brown, frozen, fine sand, NP fines
in.
Vx | F4 5 ML | SILT Gray, frozen, low plasticity fines, ice crystals
..... 3 to 1116 inch thick
__ZOZ F4 % CL- | Sity CLAY Gray, wet, low plasticity fines
—22
5
g
i / : Fa g CL- | Silty CLAY Black and gray, wet, low plasticity fines
26 ML
.
30 % F4 g CL- | Silty CLAY Dark gray, wet, fow plasticity fines
| ML
10
—32 /
= /4
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete Cl-08




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE ANC.GDT 3/11/05

ALASKA D|STR|CT Project: ~ Coastal Storm Damage Reduction Page 2 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 14 Apr 2004
ENGINEERING SERVICES T—Y
: niling Agency. [ Alaska District Elevation Datum:
GeOIOQy SeCt|0n X Other  Denali Drilling (OMSL [ other
EXPLO R ATION LOG Location:  Norting:  6.305,847 . « Top of Hole
ocation: Easting: 767,203 ft. = Elevation:
Hole Numbser, Field: Permanent; Operator: Inspector;
Cl-08 Ci-08 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
L] TestPit DX AugerHole [ MonitoringWell [ Piezometer NE 40.01t. 404 1t.
Hammer Weight: | Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in, 7in. Hollow Stem Auger CME-45 Grab and Drive
8l .ol - Classification GrainSize | = Description and Remarks
= o ggg 3 ASTM: D 2487 or D 2488 — Szl _ | cearodegroes "
siSle|e=(38 € | B E(2(8|2|2|8
ol 2 NE 18 = = © = >
SE|ls|22|2E] & | & RIS 5
Z
—34
i % Vx| F4 5 CL- | Silty CLAY Dark gray and black, frozen, low plaéticity
—36 % 1:1; ML fines, ice crystals to1/8 inch
—38 /
—40 o w
9 NR 1 No Recovery y No recovery
- Bottom of Hole 40.4 ft.
Groundwater Not Encountered
—42 PID = (Cold/Hot) Photo lonization Detector
—44
46
—48
—50
—52
—54
—56
58
—60
—62
—64
66
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete Cl-08




EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

W ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
0[]0 [T Barrow, Alaska
CORPS OF ENGINEERS ' Date: 15 Apr 2004
LuAtERINON,  ENGINEERING SERVICES e s
: : riling Agency: [] Alaska District Elevation Datum:
SOI IS and GeOIOQy SeCtlon X Other  Denali Drilling OMSL O other
EX P LO R ATI O N LOG Location:  Norhing: 7.8062141t.» Top of Hole
ation: Easting: 6164401t = Elevation:
Hole Number, Field: Permanent; Operator; Inspector:
Cl-09 Cl-09 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: X other Auger Depth to Groundwater: Depth Driled: Total Depth:
(] TestPit DX AugerHole [J MonitoringWell [ Piezometer NE 40.01t. 4.51.
Hammer Weight: Split Spoon 1.D: Size and Type of Bit; Type of Equipment; Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
8l sl = Classification GrainSize | = Description and Remarks
2l 5 S|8%| § | |ASTMD2470rD24ss - | £ | . | clear, s degrees, wincy
=| 8 5=|19®2| © | 38 z|2l8|la| 8|8
| e N | 3w = 13 5 s | & x| a =
o | & Sw|e=| o s slol|lCc|{&s]a
al|l3S o<t | L= m ) _ X2 =] 32
a kg Nf |[NFS| Grab | SP | Poorly graded SAND 1318 | 1 1 Brown, frozen/ dry, rounded gravel, fine to
n ’:.- : medium sand
- 2 I.Z.
- '
— af.
i p::. :gNbn| NFS gg SP | Poorly graded SAND 7191 2 [0375 Brown, frozen, rounded gravel, fine to coarse
L 6l : . sand
» ’
L gl __________________________________
1ol Nbn| F2 | 13 | s | sitysanp 2 |64 | Gray, frozen, fine sand, low plasticity fines, ice
) & Vx ;g crystals to 1/8 inch
—121[T
—14 / ,
i % : Nbn| F4 9 CL- | Silty CLAY Gray and black, frozen, low plasticity fines, ice
16 % 38 Vx g ML crystals to 1/8 inch
—20% Fa| 9o |cL-| sitycray Black, frozen, low plasticity fines, ice crystals
- % vr }g ML to 1/8 inch, 25% ice by volume
22 /
i % Vx & F4 3 CL- | Silty CLAY Black, frozen, low plasticity fines, ice crystals
26 % vr }; ML to 1/8 inch
—28 /
—30 % Vx| F4 9 CL- | Silty CLAY Dark gray, frozen, low plasticity fines, ice
N / % ML crystals to 1/8 inch
32 /
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete Cl-09




ALASKA DISTRICT Project: g:ast;I itlzn: Damage Reduction Page 2 of 2
CORPS OF ENGINEERS row, Alasta Date: 15 Apr 2004
=0 _ ENGINEERING SERVICES Y > . > Ao
: : niling Agency: [] Alaska District levation Datum:
Soils and Geology Section | " oner  venaioring CIMSL OO ober
EXPLO R ATION LOG Location:  NOrting: 7,906,214 t. = Top of Hole
ocation: Easting: 616,440t = Elevation:
Hole Number, Field: Permanent: Operator: Inspector:.
Cl-09 Cl-09 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: (X other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit X AugerHole [ MonitoringWell [ Piezometer [ NE 4001t 4151
Hamn}gr Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
8l .ol o Classification GrainSize | = Description and Remarks
2l z fogr. £ S 3 ASTM: D 2487 or D 2488 = e | | . [ clear,-5 degrees, veindy
EE’%SESEOE %Eﬁ%é%
7
—34
/ Vx | F4 5 CL- | Silty CLAY Dark gray, frozen, low plasticity fines, ice
35 % }; ML crystals to 1/8 inch
_%%
_40% Vx| F4 7 CL- | Silty CLAY Dark gray, frozen, low plasticity fines, ice
N / 193 ML crystals to 1/4 inch
42 Bottom of Hole 41.5 ft.
Groundwater Not Encountered
- PID = (Cold/Hot) Photo lonization Detector
—44
—46
—48
—50
—52
—54
—56
—58
—60
—62
—64
—66
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete CI-09

EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05




EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

W ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
0 1[0 oyl Barrow, Alaska
CORPS OF ENGINEERS ’ Date: 15 Anr 2004
LOniUERI LN, ENGINEERING SERVICES s ' i
: : riing Agency. [ Alaska District Elevation Datum:
Soils and Geology Section | ™ oner  venaiiing WS O3 otver
EX P LO RATI O N LO G Location: Northing: 6,306,443, » Top of Hole
" Easting:  766,1921t.+ | Elevation:
Hole Number, Field: Permanent; Operator; Inspector:
Ci-10 Ci-10 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
L1 TestPit DX AugerHole [J MonitoringWell [ Piezometer NE 40.01t. - 4151t
Hammer Weight: | Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
340 Ibs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
2 . - Classification GrainSize | = Description and Remarks
= = 88| § | ASTM: D 2487 or D 2488 =] s | £ . | Clear,0degrees, w?ndy
| 3 n|=2a [=3 —_ [ N Q [}
£ g g=lsa| € | 8 s|E|l8|lalS|8
=l 2 1 = >
HEIFIE SRR . HHEREIEE
Nf [NFS| Grab | SP | Poorly graded SAND with Gravel | 23 | 77 1 Brown, frozen to dry, rounded gravel, fine to
5 : coarse sand
3 Nf | NFS 3 SW | Well-graded SAND with Gravel 48|51 1|05 Brown, frozen, dry, rounded gravel, fine to
— 6 8 coarse sand
50/ 4in,
107 Non| NFS | 24 | SP | Poory graded SAND | 2 Brown, frozen, fine sand
= n.
—12[.
F2 }:13 SP- | Poorly graded SAND with Silt 1193] 6 Brown, wet, fine sand
13 SM
—18
F4 g CL- | Silty CLAY Gray, wet, low plasticity fines
2 ML
F4 % CL- | Silty CLAY Dark gray, wet, low plasticity fines
3 ML
F4 g CL- | Silty CLAY Dark gray, wet, low plasticity fines
3 ML
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete Cl-10




ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 2 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 15 Apr 2004
= o ENGINEERING SERVICES ST - I 5
niling Agency: Alaska District Elevation Datum:;
Soils and Geology Section | " oter  pensioring CIMSL O oter
EXPLO R ATION LOG Location:  Northing: 6,306,431« Top of Hole
ocation: Easting: 766,192t = Elevation:
Hole Number, Field: Permanent: Operator: Inspector;
Ci-10 Ci-10 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: DX other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[0 TestPit [ AugerHole [ MonitoringWell 3 Piezometer NE 40.01t. 41511,
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
30ibs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
g v — Classification Grain Size E‘ ! Description and Remarks
el I g Eﬁl é ASTM: D 2487 or D 2488 = e E .. | Clear, 0 degrees, w’i)ndy
gé"—ésgeggg %gﬁ%gg
ST £ S 8 < o] r|l = |2
|53 ER[EE] B | & MMEEIRE
—34[H1
[ | F2 g SM | Silty SAND Gray, wet, fine sand, non plastic fines
36/
mutcic WA R I A R R S R R I R R R E
—40) NFS| 5 | SP | Poorly graded SAND Gray, wet, fine sand
R 5 ,
40 Bottom of Hole 41.5 1t.
Groundwater Not Encountered
B PID = (Cold/Hot) Photo lonization Detector
—44
—46
48
50
—52
54
56
58
—60
—62
—64
—66
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number;
May 94 Prev. Ed. Obsolete Ci-10

EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05




PERCENT FINER

Particle Size Distribution Report
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3 IR
e Nt
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0 Lk : \koﬁ E _i
500 100 10 L 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT I CLAY
19.3 41.8 11.6 0.4
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
1/2 in. 94.2
3/8 in. 91.0
f0 | B
. Atterberg Limits
#20 27.4 = = =
#40 12.0 PL= LL= Pi=
ﬁ gg i’g Coefficients
) Dgs= 7.27 Dgo= 2.60 Dgp= 1.75
#200 04 D3g= 0.929 D15= 0.499 D1p= 0.380
Cy= 6.85 Cc= 0.87
Classification
USCS= SP AASHTO= A-1-b
Remarks
¥ (no specification provided) i
Sample No.: 6016 Source of Sample: Client Samples Date:
Location: CI-01 #1 Elev./Depth: 0FT 0m

Mappa TestLab

Barrow, Alaska
Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




Particle Size Distribution Report

Location: CI-01 #2
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500 100 10 L 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
0,
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT |  CLAY
11.1 36.4 30.1 22
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
1/2 in. 93.5
3/8 in. 91.1
do | &7
. Atterberg Limits
#20 52.9 = p =
# 40 323 PL= LL= PI=
ﬁ gg lgg Coefficients
) Dgs= 6.40 Dgo= 1.17 Dgo= 0.760
#200 22 D3g= 0.396 Dq5= 0.252 D1p= 0.214
Cy= 547 Cc= 0.63
Classification
USCS= SP AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6017 Source of Sample: Client Samples Date:

Elev./Depth: 4FT 12m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

_Figure




PERCENT FINER

Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. [ MEDIUM FINE SILT |  cLAY
0.0 0.0 0.6 1.9 5.9 87.3 4.3
SIEVE PERCENT SPEC.* PASS? Soil Description
3/8 in. 100.0
#4 99.4
L :
. Atterberg Limits
#40 91.6 = = =
#60 76.1 PL LL Pl
##288 22; Coefficients
) Dgs= 0.323 Dgo= 0.229 Dgo= 0.217
D3p= 0.192 Dq5= 0.133 D1g= 0.102
Cy= 225 Cc= 1.59
Classification
UsSCcs= Ssp AASHTO= A-3
Remarks
¥ (no specification provided)
Sample No.: 6018 Source of Sample: Client Samples Date:

Location: CI-01 #3

Elev./Depth: 9FT 2.7m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure




PERCENT FINER

Particle Size Distribution Report

100 : ' ' by ‘ : : : : o
%0 i
80 1188
o j
60
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40 L
A
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20 \ §
10 \\ -
500 700 70 — Lomlon 0.1 0.01 0.001
GRAIN SIZE - mm
0 % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT [ cLay
217.5 12.5 0.4 0.1
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded gravel with sand
1/2 in. 99.5
3/8 in. 98.8
s | 163
. Atterberg Limits
#20 0.5 = o —
440 03 PL= LL= Pi=
ﬁ 28 8% Coefficients
: Dgs= 8.24 Dgo= 623 D= 5.48
#200 01 D3p= 3.84 D15= 2.20 D1p= 1.72
Cy= 3.62 Cc= 137
Classification
USCS= GP AASHTO= A-1-a
Remarks
¥ (no specification provided)
Sample No.: 6019 Source of Sample: Client Samples Date:
Location: CI-02 #1 Elev./Depth: OFT Om

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Bamrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure




Particle Size Distribution Report

PERCENT FINER
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CTTETEE S T | P
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT |  cLay
0.0 0.0 14.5 11.8 41.9 272 4.6
SIEVE PERCENT SPEC." PASS? Soil Description
3/8 in. 100.0
#4 85.5
|8 :
. Atterberg Limits
#40 31.8 = = =
ﬁgg 23.2 PL LL Pl
4200 46 Dece Coe_fﬁments _
g5= 4.63 Dgo= 0789 D5g= 0.639
D3p= 0.398 D1s= 0.215 D1g= 0.189
Cy= 4.17 Cc= 1.06
Classification
USCS= SsP AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6020 Source of Sample: Client Samples Date:
Location: CI-02 #2 Elev./Depth: 4FT 1.2m

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Mappa TestLab Rarrow, Alaska

Project No: 2004-148 Figure

—



PERCENT FINER

Particle Size Distribution Report

Location: CI-02#3

100 IR i NEEEREA
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) AN A R 111
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10 N \
0 : bl !
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | WEDIUM FINE SILT |  cLAY
0.0 0.0 14 1.8 5.8 84.5 6.5
SIEVE PERCENT SPEC.* PASS? Soil Descrigﬁon
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt
1/2 in. 100.0
3/8 in. 99.7
##13 gg'g
. Atterberg Limits
#20 94.2 - - -
440 91.0 PL LL Pl
ﬁ gg Z%g Coefficients
#200 65 D85= 0.341 D60= 0.233 D50= 0.221
' D3p= 0.196 D15= 0.142 D1g= 0.0975
Cy= 240 Cc= 1.69
Classification
USCS= SP-SM AASHTO= A-3
Remarks
b (no specification provided)
Sample No.: 6021 Source of Sample: Client Samples Date:

Elev./Depth: 9FT 2.7m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148 Figure




Particle Size Distribution Report
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PERCENT FINER

40 A1 R [ R E
30 e \

20

[IIRER IR E R AN

500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm

o o, 0
% COBBLES % GRAVEL % SAND % FINES

CRS. FINE CRS. MEDIUM FINE SILT | CLAY

0.0 0.0 40.0 6.4 14.7 38.5 0.4

SIEVE PERCENT SPEC.* PASS? Soil Description

SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel

3/4 in. 100.0
1/2 in. 723
3/8 in. 67.0

#4 60.0 o
Atterperg Limits
#8 549 Atterberq Limits

477 PL= LL= Pl=
g Coefficients

5

4

Dgs= 15.8 Dgp= 4.75 Dgo= 1.25
D3g= 0.343 D?g= 0.252 D1g= 0.225
Cy= 21.12 Ce= 0.11

NETECE T
oo b
COOOO

Classification
USCS= SP AASHTO= A-1-b

Remarks

¥ (no specification provided)

Sample No.: 6022 Source of Sample: Client Samples Date:
Location: CI-03 #1 Elev./Depth: 0FT Om

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Mappa TeStLab Barrow, Alaska

Project No: 2004-148 Figure




PERCENT FINER

Particle Size Distribution Report

Location: CI-03 #2
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 16.5 27.8 454 9.1 1.2
SIEVE PERCENT SPEC.* PASS? Soil Descrintion
SIZE FINER PERCENT [ (X=NO) Poorly graded sand with gravel
3/4 in. 100.0
1/2 in. 95.4
| :
. Atterberg Limits
#10 55.7 = — ' Pl=
#20 19.3 PL= LL= Pi=
ﬁ 28 lg? Coefficients
) Dgs= 5.12 Dgo= 221 Dgp= 1.76
# 80 2.8 85~ = 50~
#7200 12 D3p= 1.14 D15= 0.699 D4g= 0.405
Cy= 546 Ce= 146
Classification
USCS= sp AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6023 Source of Sample: Client Samples Date:

Elev./Depth: 4FT 1.2m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Barrow, Alaska
Project No: 2004-148

Figure




PERCENT FINER

Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT |  cLAY
0.0 0.0 9.0 10.8 18.9 45.8 15.5
SIEVE PERCENT SPEC.* PASS? _ Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
3/4 in. 100.0
1/2 in. 95.5
w8 ;
410 202 PL Attf;ber Limits =
2|0
60 329 _ Coe_fficuents _
Dgs= 2.71 Dgo= 0.416 Dgo= 0.348
# 80 19.8 - - -
#200 15.5 D3gp= 0.235 D15= D10™
Cy= Cc=
Classification
USCs= SM AASHTO= A-2-4(0)
Remarks
¥ (no specification provided)
Sample No.: 6024 Source of Sample: Client Samples Date: ,
Location: CI-03#3 Elev./Depth: 9FT 2.7m

Mappa TestLab

Barrow, Alaska

Project No:  2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLAY
0.0 0.0 23.5 5.1 36.1 35.1 0.2
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
3/4 in. 100.0
1/2 in, 87.9
R |8
: Atterberg Limits
#10 71.4 = p =
#20 57.3 PL= L= PI=
ﬁ gg 323 Coefficients
#1200 0.2 D3p= 0.387 D4q5= 0.303 D1g= 0.276
Cu= 3.52 Cc= 0.56
Classification
USCS= SP AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6025 Source of Sample: Client Samples Date:
Location: CI-04 #1 Elev./Depth: OFT Om

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 36.6 314 23.9 7.4 0.7
SIEVE PERCENT SPEC.* PASS? Soil Descrigtion
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
3/4 in. 100.0
1/2 in. 92.0
o ,
. Atterberg Limits
#10 32.0 = = =
420 9.9 PL= LL= Pl=
ﬁ gg 2411 Coefficients
) Dgs= 8.57 Dgo= 4.36 Dgp= 3.35
# 80 33 — B
#200 0.7 D3g= 1.88 D15= 1.13 D1g= 0.857
Cy= 5.09 Cc= 0.95
Classification
USCS= SP AASHTO= A-l-a
Remarks
¥ (no specification provided)
Sample No.: 6026 Source of Sample: Client Samples Date:
Location: CI-04 #2 Elev./Depth: 5FT 1.5m

Mappa TestLab

Barrow, Alaska
Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 0.5 1.0 2.4 89.6 6.5
SIEVE PERCENT SPEC.* PASS? Soil Descrigtion
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt
3/8 in. 100.0
#4 99.5
B ,
: Atterberg Limits
#40 96.1 = = =
# 60 94.2 PL= LL= PI=
##288 222 Coefficients
) Dgs= 0.240 Dgo= 0.214 Dgo= 0.204
D3g= 0.183 D15= 0.107 D1p= 0.0868
Cy= 247 Cc= 1.80
Classification
USCS= SP-SM AASHTO= A-3
Remarks
¥ (no specification provided)
Sample No.: 6027 Source of Sample: Client Samples Date:
Location: CI-04#3 Elev./Depth: 10FT 3m

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Mappa TestlLab Rarrow, Alaska

Project No: 2004-148 Figure




Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 19.9 12.8 26.6 39.6 1.1
SIEVE PERCENT SPEC.” PASS? Soil Descrintion
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
3/4 in. 100.0
1/2 in. 96.3
mE ,
. Atterberg Limits
#8 70.1 = = =
#20 522 PL= LL= PI=
ﬁ gg ‘{8; Coefficients
#80 27 Dgs= 6.63 Dgp= 1.35 Dgp= 0.724
#7200 1.1 D3g= 0.309 D15= 0.229 D1g= 0.209
Cy= 645 Ce= 034
Classification
USCS= SP AASHTO= A-1-b
Remarks

Sample No.: 6028
Location: CI-05#1

¥ (no specification provided)

Source of Sample: Client Samples

Date:
Elev./Depth: OFT Om

Mappa TestLab

Barrow, Alaska
Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

_Figure




PERCENT FINER

Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLay
0.0 0.0 8.3 3.7 9.5 70.0 8.5
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt
3/8 in. 100.0
#4 91.7
| R :
. Atterberg Limits
# 40 78.5 - - -
ﬁ ?;8 ?g ? PL LL Pl
4900 85 _ Coe_fﬁc|ents _
Dg5= 1.04 Dgo= 0.241 D5g= 0.226
D3ap= 0.197 Dq5= 0.128 D1p= 0.0849
Cy= 2.84 Cco= 1.90
Classification
USCS= SP-SM SHTO= A-3
Remarks
* (no specification provided)
Sample No.: 6029 Source of Sample: Client Samples Date:
Location: CI-05 #2 Elev./Depth: 5FT 1.5m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure ‘




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLAy
0.0 0.0 19.8 22.9 32.8 23.9 0.6
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
3/4 in. 100.0
1/2 in. 93.0
e
: Atterberg Limits
#8 62.6 = p =
#20 34.1 PL= LL= PI=
ﬁ ‘6‘8 2‘;; Coefficients
) Dgs= 6.60 Dgp= 2.17 Dgg= 1.59
# 80 1.6 _ - -
#9200 0.6 D3p= 0.590 D15= 0.317 D1p= 0.274
Cy= 7.93 Cc= 0.59
Classification
USCS= Sp AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6030 Source of Sample: Client Samples Date:
Location: CI-06 #1 Elev./Depth: O0FT Om

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148 Figure




PERCENT FINER

Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 9.9 4.1 14.6 69.1 2.3
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Poor]y graded sand
3/4 in. 100.0
172 in. 94.2
W :
. Atterberq Limits
#10 86.0 = — =
ﬁ ig %)2 PL= LL= PI=
%60 433 _ Coe_fflclents _
4200 23 D3p= 0.220 D15= 0.192 Djp= 0.182
Cy= 1.72 Cc= 0.85
Classification
USCS= Sp AASHTO= A-3
Remarks
* (no specification provided)
Sample No.: 6031 Source of Sample: Client Samples Date:
Location: CI-06 #2 Elev./Depth: 5FT 1.5m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLay
0.0 0.0 13.9 31.3 42.9 9.0 2.9
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Well-graded sand
1/2 in. 100.0
3/8 in. 98.8
do | S
. Atterberg Limits
#20 22.0 = p =
# 40 119 PL= L= Pl=
ﬁ gg g% Coefficients
) Dgg5= 4.57 Dgo= 2.26 Dsp= 1.79
#200 29 D3g= 1.10 Dqg= 0.557 D1g= 0.370
Cy= 6.12 Co= 145
Classification
USCS= sSwW AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6032 Source of Sample: Client Samples Date:
Location: CI-07 #1 Elev./Depth: OFT Om

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
0 % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 15.3 16.7 332 34.8 0.0 0.0
SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
3/4 in. 100.0
1/2 in. 96.2
e g ,
. Atterberg Limits
#8 71.9 = — =
#20 49.6 PL= LL= Pl=
ﬁgg ] 3g§ Coefficients
#200 0.0 D3p= 0.386 D15= 0.298 D1g= 0.271
Cy= 530 Cc= 038
Classification
USCS= Sp AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6033 Source of Sample: Client Samples Date:
Location: CI-08 #1 Elev./Depth: OFT Om

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148 Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 1.5 2.1 27.3 67.2 1.9
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt ad
3/8 in. 100.0
#10 96.4
| ,
. Atterberg Limits
# 60 63.3 = = -
#80 122 PL= LL= Pi=
#200 1.9 Coefficients
Dgs= 0.699 Dgo= 0.245 Dgg= 0.232
D3p= 0.205 D15= 0.184 Dqg= 0.149
Cy= 164 Ce= 115
Classification
USCS= SP AASHTO= A-3
Remarks
* (no specification provided)
Sample No.: 6034 Source of Sample: Client Samples Date:
Location: CI-08 #2 Elev./Depth: S5FT 1.5m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLAy
0.0 0.0 0.0 0.5 2.2 94.1 3.2
SIEVE PERCENT SPEC.* PASS? Soil Description
#4 100.0
#10 99.5
| ;
: Atterberqg Limits
# 60 95.2 = — -
# 80 54.8 PL= LL= PI=
#200 32 Coefficients
Dgs= 0.231 Dgo= 0.189 Dgg= 0.172
D3g= 0.134 D15= 0.102 D10= 0.0903
Cy= 2.09 Cc= 1.06
Classification
USCS= SsP AASHTO= A-3
Remarks
¥ (no specification provided)
Sample No.: 6035 Source of Sample: Client Samples Date:
Location: CI-08 #3 Elev./Depth: 10FT 3m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 12.5 3.7 30.6 52.5 0.7
SIEVE PERCENT SPEC." PASS? Soil Description
3/4 in. 100.0
1/2 in. 94.5
3/8#in4. g%g
. Atterberg Limits
#10 83.8 = - =
ﬁ %g Z%g PL LL PI
% 60 144 _ Coe_fflments ~
#200 07 D3p= 0.311 D15= 0.253 D1g= 0.230
Cu= 2.10 Cc= 0.87
Classification
USCS= SP AASHTO= A-3
Remarks
* (no specification provided)
Sample No.: 6036 Source of Sample: Client Samples Date:
Location: CI-09 #1 Elev./Depth: O0FT Om

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT l CLAY
0.0 0.0 6.8 6.4 9.6 74.8 2.4
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Poorly graded sand
1/2 in, 100.0
3/8 in. 98.8
fo | s
. Atterberg Limits
#20 80.9 = = -
#40 77.2 PL= LL= Pi=
ﬁ 28 ?gg Coefficients
' Dgs= 1.52 Dgo= 0.258 Dgo= 0.237
#200 24 D3p= 0.209 D15= 0.187 D1g= 0.174
Cy= 148 Ce= 097
Classification
USCS= SP AASHTO= A-3
Remarks
B (no specification provided)
Sample No.: 6037 Source of Sample: Client Samples Date:
Location: CI-09 #2 Elev./Depth: 5FT 1.5m

Mappa TestLab

Barrow, Alaska
Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLAY
0.0 0.0 2.0 1.1 3.1 59.5 34.3
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
3/8 in 100.0
#4 98.0
. :
. Atterberg Limits
#40 93.8 = = =
ﬁ gg 2411.‘6‘ PL LL PI
‘ Coefficients
#200 343 Dgs= 0.232 Dgg= 0.168 D5g= 0.139
D30= D15= D10=
Cy= Cc=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 6038 Source of Sample: Client Samples Date:
Location: CI-09 #3 Elev./Depth: 10FT 3m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT |  cLAY
0.0 0.0 23.1 21.8 25.7 29.2 0.2
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
3/4 in. 100.0
1/2 in. 93.1
. Atterberg Limits
#8 59.6 = — -
#20 37.1 PL= LL= PI=
ﬁ gg ﬁ‘l‘ Coefficients
) Dgs= 7.20 Dgo= 2.40 Dgo= 1.65
# 80 1.6 - a -
#7200 02 D3p= 0.436 D15= 0.278 D1g= 0.242
Cyu= 9.89 Ce= 033
Classification
USCS= SP AASHTO= A-1-b
Remarks
¥ (no specification provided)
Sample No.: 6039 Source of Sample: Client Samples Date:
Location: CI-10 #1 Elev./Depth: O0FT Om

Map'pa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 47.7 19.7 16.1 15.7 0.8
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Well-graded sand with gravel
3/4 in. 100.0
172 in. 83.1
R |
. Atterberg Limits
#10 32.6 = g =
#20 23.4 PL= LL= PI=
z ‘ég lg’i Coefficients
# 380 20 Dg5= 13.4 Dgo= 6.05 Dgp= 4.39
#200 08 D3g= 1.67 Dq5= 0.393 D1g= 0.314
Cy= 19.26 Cc= 147
Classification
USCS= sSW AASHTO= A-l-a
Remarks
* (no specification provided)
Sample No.: 6040 Source of Sample: Client Samples Date:
Location: CI-10#2 Elev./Depth: 5FT 1.5m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure
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Particle Size Distribution Report
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o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT |  cLAY
0.0 0.0 0.0 2.1 4.3 91.2 2.4
SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT (X=NO) Poorly graded sand
#4 100.0
#10 97.9
A ,
. Atterberg Limits
#60 70.7 = — =
# 80 15.7 PL= LL= Pl=
#200 24 Coefficients
Dgs= 0.330 Dgo= 0-236 D5g= 0.223
D30— 199 D15= 0.172 D1p= 0.124
Cy= Ce= 1.35
Classification
USCS= Sp AASHTO= A-3
Remarks
* (no specification provided)
Sample No.: 6041 Source of Sample: Client Samples Date:
Location: CI-10 #3 Elev./Depth: 10FT 3m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure
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o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLay
0.0 0.0 0.9 0.4 0.8 91.7 6.2
SIEVE PERCENT SPEC’lr PASS? Soil Descrigtion
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt
3/8 in. 100.0
#4 99.1
L ;
. Atterberg Limits
#40 97.9 = — —
# 60 9711 PL= LL= Pi=
##238 8%% Coefficients
‘ Dgs= 0.189 Dgo= 0.131 D5g= 0.117
D3p= 0.0949 D15= 0.0818 D1g= 0.0778
Cy= 1.69 Cc= 0.88
Classification
USCS= SP-SM AASHTO= A-3
Remarks
* (no specification provided)
Sample No.: 6042 Source of Sample: Client Samples Date:
Location: CI-10#4 Elev./Depth: 15FT 45 m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure




Appendix C

Test Boring Logs and Laboratory Data
BIA Prospect

16



ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 1 Apr2004
. . ENGINEERING SERVICES T
riling Agency. [ Alaska District Elevation Datum:
Soils and Geology Section | ™m oer - oeraioring CIMSL O ober
EX P LO R ATI O N Lo G Location:  orhing: 6,316,855 1.« ~ | Top of Hole
*  Easting:  641,136ft.x Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-01 BIA-01 : Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger : Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit X AugerHole [3J MonitoringWell [J Piezometer 30.01t. 3151t
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
8| - Classification GrainSize | = Description and Remarks
= = S84 B ASTM: D 2487 or D 2488 — S | E| . | Foagy,-15 degrees, 5 mph winds
=1 8|g|s2/58! 8 |3 sl=lg|8|2|B
S|l o] EI8|ww = 'g Brsiel BT =
gl5|lale2|eE 8 13 MBI
1 Ice 5 ICE | ICE with Sand/Fines Inclusions No sample collected, clear, ice, planar ice
13 crystals larger than 2 inches with white
2 interstitial ice
Vr | F4 5 SM | Silty SAND 0.25 Gray/ brown, frozen, subrounded gravel, fine
15 . to coarse sand, nonplastic (NP) fines,
28 estimated 45% clear ice crystals less than .5
inch with interstitial ice.
gravel present in cuttings
‘WNbe| S2 19 SP- | Poorly graded SAND with Siit 23(70{ 7 |05 Brown, frozen, subrounded gravel, fine to
44 | sM | and Gravel coarse sand
50/ 4in.
Vr | §1 29 SP- | Poorly graded SAND with Siit 0.25 Light brown, frozen, subrounded gravel, fine to
33 | sM | and Gravel coarse sand, Estimated 30% clear and cloudy
54 ice crystals randomly distributed
8
g __________________________________
8
¢ Vx| F4 30 SM | Silty SAND 1 (7425 Brown and gray, frozen, fine to coarse sand,
: 40 NP fines, estimated 5% ice, 0.5-inch clusters of
Q 52 ’ small cloudy ice crystals
Y
9
F={ NN = == (N I N I SO ————————— R E R I R R
Q
4 Vr| F1 18 ML | SILT Gray, frozen, NP fines, randomly
& 26 onented-clusters and veins of small white ice
= 2 crystals, estimated 15% ice
8
o
(@]
&
2
£
g Vs | F4 11 ML | SILT Gray, frozen, NP fines, estimated 10% ice,
pot 17 horizontally stratified 1/16 inch veins of smalt
9 ~cloudy ice crystals Va
z Bottom of Hole 31.5 ft.
g | PID = (Cold/Hot) Photo lonization Detector
S| NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
| May 94 Prev. Ed. Obsolete BIA-01




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE _ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
i CORPS OF ENGINEERS Barrow, Alaska Date: 4 Apr 2004
= _ ENGINEERING SERVICES T
. : niling Agency: [] Alaska District Elevation Datum:
Soils and Geology Section | "x oner - senaioing OMSL O oter
EX P LO R ATI O N LO G Location:  Northing: 6313928 .= Top of Hole
" Easting: 641,503 ft.2 Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
TB-02 - BIA-02 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: (X other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit  [X1 AugerHole [ Monitoring Well (7 Piezometer 30.0ft. 3151t
Hammer Weight: | Split Spoon L.D: Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 3in, 7in. Hollow Stem Auger CME-45 Grab and Drive
2| . - Classification GrainSize | = Description and Remarks
sl z g §§ 3 ASTM: D 2487 or D 2488 = ‘5’ E « | Sunny, 10 degrees, 15 mph winds
=|S|8|5=18% © | B AR IR E:
al o | NE|BW = = 5|1 S| & =1 0O =
SRR SHEIFIEE
1 Qlce| F4 6 ICE | ICE with Sand/Fines Inclusions No sample collected, Ice (large planer clear ice
s }; crystals with white interstitial ice)
— 2
— 4
i F4
L 61| 15, ML | SILT 1st foot of sample is ice as above, last 6
1 50/ 5in. inches is gray, frozen, fine sand, non plastic
- L (NP) fines, estimated 10% ice, sampler was
| gl overstuffed 50 blows is not accurate
L
Fa4 48 SM | Silty SAND with Grave! 0.25 Gray and brown, subrounded gravel, fine to
1 coarse sand, Estimated 10% visible small
4 white ice crystals in random formations
greater than .5 inch thick
Gray, frozen, fine to medium sand,_cutlings
F | 3 | SM | SitysaND 3 | 74|25 joars L’ﬁ':t,lsw'ﬁzt,,dtﬁ::,:f black and slightly
in.
—18
—20 Fa | 12 |cL| sitycLay Dark gray, very fine to fine sand, fines are
- 8 M slightly plastic when thawed, Estimated 20%
36 visible ice (uniformly distributed small
—22 cloudy-clear granuler ice crystals)
24
i F4 15 CL- | Silty CLAY Dark gray, frozen, fines are slightly to low
26 29 M plasticity when thatwed, small clear-white
34 granular ice crystals throughout, estimated
B 30% visible ice
—28
i Dark gray, frozen, fines are slightly to low
.30 , plasticity when thawed, small clear-white
F4 }g CL- | Silty CLAY granular ice crystals throughout, estimated
- oy | ML 30% visible ice
|32 Bottom of Hole 31.5 ft.
PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-02




EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE _ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 5 Apr 2004
. ENGINEERING SERVICES | T ,
. : niling Agency: [ Alaska District Elevation Datum:
Soils and Geology Section | g orer  versioniing CMSL OO ober
EX P LO R ATI O N Lo G Location:  Northing: 6313857 .+ Top of Hole
* Easting: 640961 ft.z Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-03 BIA-03 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
O] TestPit DX AugerHole [J MonitoringWell [ Piezometer 30.0ft. 3151t
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
30 1bs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
: 8| . - Classification GrainSize | = Description and Remarks
= = T84 5 ASTM: D 2487 or D 2488 _ s | | . | Sunny,0degrees, 5 mph winds
£ 3 o3y ] = Lliglo|lN| Sl o
sl2|el8E g § | B slslE|l2|2| 2
8|5 c2|EE| B | & SMEIREILIEES
- 2| :
L | Vr | F3 8 SM | Silty SAND 54 | 46 [0.125 Gray and brown, frozen, subrounded gravel,
_ 48 fine to coarse sand, estimated 20% visible ice,
— 41 50/5in. uniformly distributed small white crystalls
i Vr{ F3 20 SM | Silty SAND 3 16730 Gray and brown, frozen, fine to medium sand,
— 6f 50/ 4in. estimated 20% visible ice, less than 1 inch
o clusters of small granular white ice
- 8l |
10 e Nbe( F3 | _45 SM | Silty SAND Brown, frozen, subrounded gravel, fine to
B §0/ 2in, medium sand
—12 i Gravel in cuttings at 12'
14}
C Vr| F4 14 ML | SandySILT 0.25 Gray, frozen, subrounded gravel, fine to
16| [ 28 coarse sand, estimated 10% visible ice, less
- 38 than 0.5 inch random orientated veins and
-] clusters of white small granular ice crystals
—18| [
—20 vx| F4 | 15 | ML | SILTwithSand 0.125 Dark gray, frozen, subrounded gravel, fine
5 21 sand, estimated 5% visible ice, small white
2 individual ice crystals
—22
—24
i Vx| F4 12 ML | SLT Dark gray, frozen, thawed cuttings have low
o6 22 plasciticity, estimated 20% visible ice, small
2 cloudy flat ice crystals
—28
30 Dark gray, frozen, thawed cuttings have low
Vx| F4 12 ML | SILT plasciticity fines, estimated 20% visible ice,
B }% small cloudy flat ice crystals
30 Bottom of Hole 31.5 ft.
PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete ' BIA-03




EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 7 Apr 2004
ENGINEERING SERVICES e
: : niling Agency: [ Alaska District [Elevation Datum:
Soils and Geology Section | " oner  peaionig OWSL O ofer
EXPLORATION LOG  [iouer et saimi
" Easting: 641,008tz Elevation:
Hole Number, Field: Permanent: Operator: Inspector;
TB-04 BIA-04 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: [XI other Auger Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit X AugerHole [ Monitoring Well [ Piezometer 300ft. 351t
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
3| . - Classification GrainSize | = Description and Remarks
Z| = g §§ 3 ASTM: D 2487 or D 2488 — S | £ . | Party cloudy, 0 degrees, 20 mph winds
=8| glss|o®| 8 3 zlz218|3 8|8
|2 E|S5(B2| & | E s|3|E|5|el=
S|5|3|iRirf| @ | & R|R[L|= ||
ML | SILT
— 2
B 5 ICE +| Ice with silt inclusions 80% ice with 20% silt, silt is gray, ice is large
:‘;8 silt clear crystals with white interstitial ice
i 17 [ICE+| Ice with silt inclusions 80% ice with 20% silt, silt is gray, ice is large
— 6 % siit clear crystals with white interstitial ice
— 8
19} Vr | F2 SM | Silty SAND 4 | 77(19]025 Brown and gray, frozen, subrounded gravel,
S 41 ) fine sand, small white ice crystals throughout,
. 50/ 5in. estimated 20% visible ice
L 14[]]
- | Fa ML | SILT 0.25 Gray, frozen, subrounded gravel, fine to
161 49 coarse sand, estimated 5% visible ice, less
50/ Sin. than 1/8 inch thick bands of cloudy flakey ice
- crystals
L 18][1.
—20 F4 18 ML | SILT Dark gray, frozen, estimated 3% visible ice, 1/8
5 %g inch horizontally stratified white ice veins
—22
24
i F4 14 ML | SILT Dark gray, frozen, estimated 20% small, clear -
26 18 cloudy, flakey ice crystals throughout,
19 cuttings have low plasticity fines
—28
—30; F4 14 | ML | sLT Dark gray, frozen, estimated 20% small, clear -
5 g; cloudy, flakey ice crystals throughout
30 Bottom of Hole 31.5 ft.
PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-04




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE _ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 9 Apr2004
ENGINEERING SERVICES ST
: : rilling Agency: [0 Alaska District Elevation Datum:
Soils and Geology Section | ™ oner . peratorteg OMSL O other
EX P LO RATI O N LO G Location; Northing: - 6,301,067 . & Top of Hole
" Easting: 640,133t + Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-05 BIA-05 Lyte Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit DX AugerHole [ MonitoringWell [ Piezometer NE 3001t 3151t
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
8| . - Classification GrainSize | = Description and Remarks
=] = ¥188] § ASTM: D 2487 or D 2488 _ s | | . | sunny,0degrees, 10 mph winds
=3 3| o olSa o — 53 N o D
clg|e|gs|zs| S | B s|ElE8le|2|8
[=% N @ = = > o
sgl51s(82|88| B | & HMEIEIF IS
— 2[
- 4f .
i F3 25 SM | Silty SAND 16633 (025 Brown and gray, frozen, subrounded gravel,
— 6/ 45 fine to medium sand, nonplastic (NP) fines,
- 50/ 4in. 20% ice by volume, small white ice crystals
B throughout
— 8| .
—100 vx[F3| 30 |sm| sitysanp 1|55/ 44 [02s Gray and brown, frozen, subrounded gravel,
5 50 fine sand, NP fines, 5% ice by volume,
i 54 individual inclusions to 0.5 inch of small white
—12 i ice crystals
— 14/ .
i Vx| F2 19 SM | Silty SAND Gray, frozen, fine sand, NP fines, 10% ice by
—16/- . 42 volume, 0.5 inch inclusions and veins of small
i 42 white to clear ice crystals
—18] ‘
—20f vx| F3| 21 |sm| sitysanp  Gray and brown, frozen, fine sand, NP fines,
= 47 3% ice by volume, 1/16-inch horizontal veins of
i 4“4 small white ice crystals
24/
R . Gray and brown, frozen, subrounded gravel,
. Vx| F3 22 SM | Silty SAND 0.25 fine to coarse sand, NP fines, 3% ice by
|26 2? volume
At Vr| F3 30 SM | Silty SAND Dark gray, frozen, fine sand, NP fines, 2% ice
i by volume, 1/8 inch randomly oriented veins of
— 28} white ice
—30 F3 27 SM | Silty SAND 0.25 Dark gray, frozen, subrounded gravel, fine to
" 45 coarse sand, NP fines
30
30 Bottom of Hole 31.5 ft.
Groundwater Not Encountered
= PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-05




EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 9 Apr 2004
ENGINEERING SERVICES ST
. . rilling Agency: [ Alaska District Elevation Datum:
Soils and Geology Section | ™ oner  oena oing CIMSL O other
EX P LO R ATI o N LOG Location:  Norting: 6301447 t.« Top of Hole
0Calon:  Fasting: 637,886 #, = Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
TB-06 BIA-06 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: (X other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit X AugerHole [ Monitoring Well [ Piezometer NE 30.0ft. 3151t
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
81 . — Classification Grain Size | = Description and Remarks
z| = g §§ ) ASTM: D 2487 or D 2488 = 5 E | . | Sunny,5 degrees, 10 mph winds
182|208 8 | = z|E|8|la|E|8
a|l 2| E|NE|BL| = £ sla|lE|5lel=z
S|S5|S|E2/5F| & | & =l |S|a =]
ML | SILT Brown silt cuttings
— 2
— 4
i 9 ICE { ICE with Sand/Fines Inclusions Clear ice, large flat clear ice crystals with white
6 16 intersticiat ice
18
10 1t el vx | F3 50 SM | Silty SAND 80 | 20 (0.25 Gray and brown, frozen, subrounded gravel,
s M= 50/ 3in. fine sand, nonplastic (NP) fines, estimate 3%
o) ‘H ice, small .5-inch white ice crystals
:;' -3l Nbe | NFS 50 SP | Poorly graded SAND 5193 2|05 Gray and brown, frozen, subrounded gravel,
. = §0/ 3in. fine sand
—18 ——————————————————————————————————
—29| Nbn| F3 | 43 | SM | Silty SAND 7 || 17 Gray and brown, frozen, fine to coarse sand,
B 50 NP fines
\ 46
—22
24|
i F4 45 ML | SandySILT Dark gray, frozen, fine sand, low plasticity
—26|" 50/ 2in. fines
—28[
—30 FA| 30 | M| SandySLT Dark gray, frozen, fine sand, NP fines
It 44
32 Bottom of Hole 31.5 ft.
Groundwater Not Encountered
- PID = (ColdMHof) Photo [onization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-06




EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 10 Apr 2004
= ENGINEERING SERVICES STy
: : rilling Agency: I Alaska District Elevation Datum:
Soils and Geology Section | g orer  bewsomig OwSL [ ober
EX P LO R ATI O N LO G Location:  Northing:  6301,276 1.+ Top of Hole
*  Easting:  643,007ft.+ Elevation:
Hole Number, Field: Permanent; Operator: ' Inspector:
TB-07 BIA-07 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
L) TestPit X AugerHole [J Monitoring Well [ Piezometer NE 30.0ft. 30.4 1.
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
340 lbs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
| . - Classification GrainSize | = Description and Remarks
=] = g §§ 5 ASTM: D 2487 or D 2488 _ s | | . | Sunny,5 degrees, 20 mph winds
=18elsse8] ¢ |3 ElE8|2| 8|8
£ E(85(8=| &8 | & s|3|z|5|e]|=
o|5|lw|Cs|CE| @ 2 RNIR|f2| =]
| ;H{'
Vr | F4 21 SM | Silty SAND with Gravel 0.5 Olive gray, frozen, subrounded gravel, fine to
40 coarse sand, nonplastic (NP) fines, estimate
50/ Sin. 30% ice, .5 inch clusters of hard white ice
crystals

Vr | F3 2 SM | Sifty SAND with Gravel 18|52 )30 05 Olive gray, frozen, subrounded gravel, fine to

3 i coarse sand, NP fines, uniform large cloudy
40 ice crystals throughout, estimate 40% ice
Switched to auger core at 14.5'

Vr | F4 | GRAB | SM | Silty SAND 0.5 Gray, frozen, subrounded gravel, fine sand, NP
fines, estimate 5% ice, 1/16-inch viens of clear
ice

Vs | PFS | GRAB | SP | Poorly graded SAND with Gravei | 30 | 68 | 2 [1.25 |~ Gray and brown, frozen, subrounded gravel, |

‘ fine sand, NP fines, estimate 10% ice, 1-inch
thick layers of clear hard ice
Nbe| S2 | GRAB | SP | Poorlygraded SAND ~— | 2 |~ Gray, frozen, rounded gravel, fine sand |
T Nbe| S2 | 50/1in. | SP | Poorly graded SAND Gray, frozen, fine sand, NP fines
----- Nbe| F3 | 50/5in. | SM | Silty SAND Dark gray, frozen, fine sand, NP fines
- Bottom of Hole 30.4 ft.

Groundwater Not Encountered
PID = (Cold/Hot) Photo lonization Detector

NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:

May 94 Prev. Ed. Obsolete BIA-07




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
i[1[o o Barrow, Alaska
M CORPS OF ENGINEERS Date: 12 Apr 2004
s B0, ENGINEERING SERVICES s
: : Tiling Agency: {1 Alaska District Elevation Datum:
SOI lS and GeO|ogy SeCtlon X Other  Denali Drilling O MSL 3 other
EX P LO R ATI O N Lo G Location:  Norhing: - 6,301,091 it » Top of Hole
*  Easting:  645540ft. + Elevation:
Hole Number, Field: Permanent: Operator: Inspector;
TB-08 BIA-08 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: DX other Auger Depth to Groundwater: Depth Drilled: Total Depth:
0] TestPit X AugerHole [ MonitoringWell [ Piezometer NE 30.01t. 3041t
Hammer Weight: Split Spoon L.D: Size and Type of Bit: Type of Equipment; Type of Samples:
H0lbs 3in. 7in. Hollow Stem Auger CME45 Grab and Drive
2 .. - Classification GrainSize | = Description and Remarks
Elz g _é§ 5 ASTM: D 2487 or D 2488 = ‘;{ E 5 | Sunny, 5 degrees, 30 mph winds
|28 §=|22| © | 8 z|B|l8|lo|e| 8
Nbe| F2 38 | SP- | Poorly graded SAND with Siit Gray, frozen, fine sand, nonplastic (NP) fines
50/ 4in. | sm
Vx| F2 32 SM | Silty SAND with Gravel 18 | 58 | 24 | 0.25 Gray, frozen, subrounded to rounded gravel,
4 fine sand, NP fines, .5 inch thick clusters of
52 small white ice crystals
Ilce +| F3 53 SM | Silty SAND 51 | 49 Gray and brown, frozen, fine sand, NP fines,
Vx 4 one 4-inch thick band of flat clear large ice
35 crystals with silt and white interstital ice
Vx| BB 24 SM | Silty SAND 2 15414405 Dark gray, frozen, subrounded gravel, fine
35 sand, NP fines, individual clusters of white ice
4 crystals less than 0.5 inch thick
Nbe| $2 | 50/4in. | SP | Poorly graded SAND Gray, frozen, fine sand
Nbe | NFS | 50/4in. | SP | Poorly graded SAND Not enough sample to collect data
Bottom of Hole 30.4 ft.
Groundwater Not Encountered
PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-08




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 13 Apr 2004
— ENGINEERING SERVICES | — -
niing Agency: O Alaska District Elevation Datum:;
Solls and Geology Section | " m oper  becaioaing CIMSL O otvr
EX P LO RATI O N LO G Location: Northing: 6,206,400 .+ Top of Hole
: * Easting: 640,254 ft. = Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
TB-09 BIA-09 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: (X other Auger Depth to Groundwater: Depth Drilled: Total Depth:
L] TestPit X AugerHole [J MonitoringWell [ Piezometer NE 30.0t. 3151t
Hammer Weight: Split Spoon |.D; Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
2| . Classification GrainSize | = .
2l 3 § %g § ASTM: D 2487 or D 2488 = T:',’ E | . | Sunny,10 de[g)eres:g,p }lgr:"a:)r:‘dﬁﬁ?g e
= c—|Ow () ° Sl 5| 8| &
a |35 [ = o [2) R|IR|R| = | |0
i p
— 2| |
- { ¥ .
— 4]}
) - F4 22 SM | Silty SAND with Gravel 05 Gray and brown, frozen, angular to
L 5l 28 subrounded gravel, fine to coarse sand, NP
1 4a fines, estimate 30% organics by volume,
-} estimate 60% ice by volume, clear ice crystals
L gl less than .5 inch thick with white interstical ice
- ’ ’
—10 s F4 17 ML | SandySILT Gray, frozen, fine sand, NP fines, estimate 65%
R 28 ice by volume, large clear planar ice crystals
12 ML 41 with white interstital ice
—14]1]
B F3 [ 21 | SM | SiltySAND 4 | 5838025 Gray and brown, frozen, subrounded to
16/ 32 - rounded gravel, fine sand, NP fines, small
33 white ice crystals less than .25 inch thick, 10%
-l ice by volume
—18 ] gravel in cuttings at 18 feet
[ .
—20 REt Nbe| F3 23 SM | Silty SAND with Gravel 13|56 |31]|05 Gray and brown, frozen, subrounded to
- y 29 rounded gravel, fine and coarse sand (mostly
M| 2 fine), NP fines
o4 ’ gravel in cuttings to 25 feet, no more than 30%
gravel, lots of fines
T F3 23 SM | Silty SAND 0.25 Gray, frozen, subrounded to rounded gravel,
o5 23 fine sand, NP fines, randomly oriented veins of
_ 2 small white ice crystals less than .125 inch
" thick
DK LIV A A N SN S A A R E E
30 2
Bat? 82 24 SP- | Poorly graded SAND with Silt 37152 (11|05 Dark gray, frozen, subrounded to rounded
- gg SM | and Gravel gravel, fine and coarse sand, NP fines
- Bottom of Hole 31.5 ft.
Groundwater Not Encountered .
PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-09




ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 14 Apr 2004
5 ENGINEERING SERVICES Ty
niling Agency. O Alaska District Elevation Datum:
Soils and Geology Section X Other  Denali riling OMSL 01 other
EX P LO R ATI o N Lo G Location:  Northing: 6290706 1.+ Top of Hole
ation: Easting: 635,797 1ft.» Elevation:
Hole Number, Field: Permanent: Operator: - Inspector:
TB-10 BIA-10 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger - Depth to Groundwater: Depth Drilled: Total Depth:
0O TestPit X1 AugerHole [ MonitoringWell (3 Piezometer NE 30.01t. 3031t
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-5 Grab and Drive
| . - Classification GrainSize | = Description and Remarks
2l § EE 3 | _ ‘ASTM: D 2487 or D 2483 = E’ E| - Sunny, 5 degrees, 20 mph winds
|2 2|8=2188] ¢ | B z | B|l8lo|S|8
sle|E|RE|BL| = £ s|d|Elxlel=
18318 |t |EF| & | & R|R[R|=|a |3
ket PT | PEAT Brown, frozen, silty peat
Vr | F4 23 OL | Organic SILT Brown and gray, frozen, organic fines,
23 ' estimate 60% organics by volume, estimate 40
3 % ice by volume ’
Vr| F4 20 OL | Organic SILT Brown and gray, frozen, organic fines,
30 estimate 60% organics by volume, estimate 40
3% % ice by volume
| F4 A ML | SandySILT 2 | 47|51 025 Brown, frozen, subrounded to rounded gravel,
16/ K’ ) fine sand, NP fines
—epllt 0 0 | | e _________| (0 e
o0l | Gray and brown, frozen, fine sand, nonplastic
Nbn| S2 40 SP- | Poorly graded SAND with Silt (NP) fines
L ol 50/5in. | sm
L 22( 1]
24|
i Vx | F2 30 SM | Silty SAND 83|17 | 05 Gray and brown, frozen, subrounded gravel,
o5 30 ‘ fine and coarse sand, individual clusters of
i 50/ 3in. clear ice crystals less than .5 inch thick with
- | white interstitial ice )
—28
i Gray and brown, frozen, fine sand, NP fines,
— 30 { ] e n | . low recovery
6 e SM_\Silty SAND / Bottom of Hole 30.3 ft.
3 Groundwater Not Encountered
.30 PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-10

EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05
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CORPS OF ENGINEERS Barrow, Alaska

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction

Page 1 of 1
Date: 14 Apr 2004

===y ENGINEERING SERVICES T v— e
Soils and Geology Section | ®orer  venaivaing

Elevation Datum:
O MSL [ other

EX P LO RATI O N LOG Location: Northing: 6,293,316, Top of Hole
" Easfing: 640,159t = Elevation:
Hole Number, Field: Permanent; .| Operator: inspector:
TB-11 BIA-11 Lyle Cain & Travis Coghill Aaron Banks
Type ofHole: (X other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit DX AugerHole [ MonitoringWell [ Piezometer NE 30.01t. 3051t
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
8| . - Classification GrainSize | = , Description and Remarks
gl z g §§ 3 ASTM: D 2487 or D 2488 = T,:? E | o | Sunny, 10 degrees, 15 mph winds
=l 82is=|0%| 8 |3 g|2l8lo|2|8
Blel|l |82 gw = € S5S|El xs|al=
SlE5i8|82|£8] & | & NHEBEIRE
— 2
i Vr | F4 22 ML | SandySILT Gray, frozen, fine sand, nonplastic (NP) fines,
= 30 estimate 30% ice by volume, small white and
1 % clear ice crystals throughout
-ey A | | | bV b
10 vi|F3 | 9 | sM| sty SAND with Gravel 10 | 66 | 24 [0.25 Light brown, frozen, subrounded gravel, fine
- [ 9 : sand, NP fines, estimate 30 % ice by volume,
12 14 small white and clear ice crystals throughout
—14/1
It Vr | F4 33 | ML | SandySILT Gray, frozen, fine sand, NP fines, estimate 40%
—16|7: 45 ice by volume, small clear ice crystals
50/ 4in. throughout with white interstitial ice
—eety | ) e b
2N a0 vx | F3 | ssin. | sM | sity sanD Gray and brown, frozen, fine sand, NP fines,
- L estimate 10% ice by volume, individual small
oo} white ice crystals less than .5 inch thick
—24]
" {5 fINbe | F2 | 50/4in. | SM | Silty SAND Gray, frozen, fine sand, NP fines
— 26|
—28:
3O e E2 | 85 | sM | SiltySAND Dark gray, frazen, fine sand, NP fines
B Bottom of Hole 30.5 ft.
Groundwater Not Encountered
—32 PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:

May 94 Prev. Ed. Obsolete

EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

BIA-11




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 18 Apr 2004
ps ENGINEERING SERVICES STy
. . rilling Agency: [ Alaska District Elevation Datum:
Soils and Geology Section | ™ oner  venaioring CINSL OO otver
EX P LO R ATI 0 N LOG Location:  Northing: 6204807 1.+ Top of Hole
ation: Easting:  643,4841t. ¢ Elevation:
Hole Number, Field: Permanent: Operator: Inspector;
TB-12 BIA-12 Lyle Cain & Travis Coghilt Aaron Banks
Type of Hole: XI other Auger Depth to Groundwater: Depth Drilled: Total Depth:
0] TestPit [ AugerHole [ MonitoringWell [0 Piezometer NE 30.01t. 30.3 ft.
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
401bs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
S| . - Classification GrainSize | = Description and Remarks
= = S|84| § | |ASTMD2470rD2438 - 2 | £ | . [ Sunny, 10 degrees, 10 mph winds
S5 S[£2(88| 8 | & MEREIE
— 2
— 4
i 7 lce | lce No sample collected, large clear ice crystals
L 6 %8 with white interstital ice
— 8
—10 10 Ice | lce No sample collected, large clear ice crystals
= }g with white interstital ice
—12
14
i 10 lce | lce No sample collected, large clear ice crystals
15 ;2 with white interstital ice
—18
Bl == 2| 3
- T 50/8in. | oy [~ Sifty SAND Light brown, frozen, fine sand, nonpiastic (NP)
111 fines, estimate 40% ice by volume, large
—22| cloudy ice crystals with white interstital ice,
| the ice soil interface is approximately 20.7 feet
below the surface
—24|
i 5 Nbe| F2 | 50/4in. | SM | Silty SAND Gray and brown, frozen, fine sand, NP fines
—26
—28|
|30 . .' —— . . Gray and frozen, fine sand, NP fines
6 re SM_~Sitty SAND / Bottom of Hole 30.3 ft.
K Groundwater Not Encountered
30 PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-12




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 18 Apr 2004
ENGINEERING SERVICES STy
. . rilling Agency: O3 Alaska District Elevation Datum: -
Soils and Geology Section | "m oner  peraioriig WS O oter
Ex P LO R ATI O N LO G Location:  orhing: - 6.288,499 .= Top of Hole
* Easting: 640,373 ft.» Elevation:
Hole Nurnber, Field: Permanent: Operator: Inspector;
T8-13 BIA-13 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[] TestPit X AugerHole [ MonitoringWell [J Piezometer NE 30.01t. 3151t
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
2l . - Classification GrainSize | = Description and Remarks
| = S84 § ASTM: D 2487 or D 2488 _ S | | . | sunny, 10 degrees, 10 mph winds
£ F=] ® NnlSa (3 — [ Py N o © -
-1 82|s=|o%| 8 3 sl Bl ol | &=
S|E£|5|85|8=| B | E siglclE|le]|=
oldlo|bL|leE| @ | & | RN |R|[=| | ®
PT | PEAT Brown, frozen
lce 11 lce | lce Large clear ice crystals with white interstital
14 ice, no soil color
20
F2 1 SM | Silty SAND Gray and brown, frozen, trace of gravel less
26 than .25 inch, fine sand, nonplastic (NP) fines
34/ 3in.
Vx| F3 50 SM | Silty SAND 11613805 1 Gray and brown, frozen, subrounded to
50 rounded gravel, fine sand, NP fines, estimate
50/ 3in. 5% ice by volume, individual clusters of small
white ice crystals less than 1/2 inch wide
AINbe | NFS | 50/3in. | SP | Poorly graded SAND 4 193 3 {0.25 0 Light brown, frozen, rounded gravel, fine to
medium sand, NP fines
Vx| F4 52 SP R\Poorly graded SAND /] Dark -
gray and brown, fine sand, NP fines,
50;‘ §in_ ML | SandySILT estimate 2% ice by volume, small individual
white ice crystals, first 3 inches of sample not
retained (same as sample 4)
Dark gray, frozen, fine sand, estimated 2%
Vx| F4 30 ML | SandySILT visible ice, individual, .125 inch thick veins of
gﬁ small white ice crystals
Bottom of Hole 31.5 ft.
Groundwater Not Encountered
- PID = (ColdHot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-13




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

W ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
Wl " CORPS OF ENGINEERS Barrow, Alaska
1 . Date: 19 Apr2004
o B UL ENGINEERING SERVICES T
: : rilling Agency: [J Alaska District Elevation Datum:
Soils and Geology Section | oner  venaiving OMSL O oher
EX P Lo R ATI O N LO G Location:  Northing: 62624901t = " | Top of Hole
*  Easling:  638855ft.« Elevation:
Hole Number, Field: Permanent: Operator: Inspector;
TB-14 BIA-14 Lyle Cain & Travis Coghill . Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [X AugerHole [J MonitoringWell [ Piezometer 30.01t. 3151,
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
8| . - Classification GrainSize | = Description and Remarks
2z, g §§ ] ASTM: D 2487 or D 2488 - g|E » | Cloudy, 12 degrees, 10 mph winds
=l 8|2ls=|°8| 8 |3 z|2l8|lo|le| 8
- ICE | ICE with Sand/Fines Inclusions Ground ice and snow
— 2fin) PT | PEAT ' Brown, frozen
B F3 | 48 | SM | SiltySAND Gray and brown, frozen, fine sand, nonplastic
L 6l 50/ 5in, (NP) fines
MY chd TR [ I N SO — N N N U O O
10 Fa| 30 | M| sandysir Dark gray, frozen, fine sand, NP fines, 5% ice
- 40 by volume, small ice crystals
12| |
14| |
i F4 26 ML | SandySILT Dark gray, frozen, fine sand, NP fines
l— 16/ 50/ 5in.
|18 __________________________________
—20 A F2 | 50/5in. | SP- | Poorly graded SAND with Silt 119217 Light brown and gray, frozen, fine sand, NP
B SM ‘ fines
29|
—24
i F4 33 ML | Sandy SILT Dark gray, frozen, fine sand, NP fines
50
—28
30 Fo | 12 | M| sLT Dark gray, frozen, NP fines
i 22
32 Bottom of Hole 31.5 t.
PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E 7 Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-14




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 20 Apr 2004
. ENGINEERING SERVICES ST '
rilling Agency: [ Alaska District "{ Elevation Datum:
Soils and Geology Section | "x omer  venaioring QML O ober
EX P LO R ATI O N LO G Location:  Norting: 62824201t + Top of Hole
ocation: Easting: 642,146t + Elevation:
Hole Number, Field: Permanent: Operator: Inspector;
TB-15 BIA-15 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit X AugerHole [J MonitoringWell [ Piezometer 30.01t. 3151t
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
8| . - Classification GrainSize | = Description and Remarks
| = § 84 5 ASTM: D 2487 or D 2488 = s | E | . | Sunny,-5 degrees, 10 mph winds
= S(Eis=|28 ¢ | B z|218|la|E|2
gls|E|en|8=| 3 E sl|l3|lc|5|lel|=
O |5 | o |ILL|Ci~ ] D R |R|R| =S| | R
— 2|
— 4 .
i Vr | F4 24 ML- | Sandy SILT-Organic SILT mix Gray and brown, frozen, fine sand, nonplastic
L f B oL (NP) fines, small white ice crystals on fresh
- 50 sufaces, estimated 10% visible ice, estimated
B 10% organics by volume
i/ 1SN0 N N I I N S R NN SR AR S R A
10} Nbn| F3 [ 14 | sM | Silty SAND 4 |65|31(075 Gray and brown, frozen, subrounded to
L[] 50 rounded gravel, fine to medium sand, NP fines
50/5in.
12
14
ol Vx| F3 16 SM [ Silty SAND Gray and brown, frozen, fine to coarse sand,
16} 30 NP fines, estimated 2% visible ice, individual
1 30 inclusions of small white to clear ice crystals
B less then .5 inch thick
o 1E10 N I ) HR A E A N I
—201T1) F4 | 33 |ML| sandyswt 49 | 51| 05 Gray and brown, frozen, subrounded to
- [ 50/ 5in. rounded gravel, fine to coarse sand, NP fines
—22|-
—24
i Nbn| F4 10 ML | SILT Dark gray, frozen, NP fines
14
28
—30 Non| F4 | 17 | ML | ST Dark gray, frozen, NP fines
i 16
32 Bottom of Hole 31.5 ft.
PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-15




ALASKA DISTRICT

Project:  Coastal Storm Damage Reduction

Barrow, Alaska

Page 1 of 2

CORPS OF ENGINEERS Date: 20 Apr 2004
ENGINEERING SERVICES T
nlling Agency: [ Alaska District Elevation Datum:
Soils and Geology Section | ™o Denai Dling OMSL O oher
EX P LO R ATI 0 N LO G Location:  Norting: 63002761t » Top of Hole
* Easting:  639,9721t.x Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-16 BIA-16 Lyte Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger " | Depth to Groundwater: Depth Drilled: Total Depth:
O] TestPit [ AugerHole [ MonitoringWell [ Piezometer 40.01t. 1.01t.
Hammer Weight: | Split Spoon L.D: Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
2| . - Classification GrainSize | = Description and Remarks
= - glge| = ASTM: D 2487 or D 2488 — =1 2| _ | sunny, s degress P
Elgleil 08 3 3 Ll 0| N | o
sl 2|a2a|la= putiy 4 8 sle|le|n | & o
|| E|eh|8s| B E slalc|x|el=
Aal5|&|E2[E2] m & RILlF | =[]
== OL | Organic SILT Dark brown, frozen
— 2/=—=—
— 4
i F4 | 14 | ML | SIT Brown, frozen, nonplastic (NP) to low plasticity
_ 5 50/ Sin, fines, 25% ice by volume
— 1001 Vr| F4 2 ML | SandySILT 0.25 Brown, frozen, rounded gravel, fine sand, NP
R 55 fines, 30% ice by volume
L 12} |
Vx | NFS 22 SP | Poorly graded SAND 8 |90 | 2 [0.25 Brown, frozen, rounded gravel, fine to coarse
50/ 3in. sand, 20% ice by volume
Vx |NFS| 50 SP | Poorly graded SAND with Gravel | 49 | 50 0.375 Brown, frozen, rounded gravel, fine to coarse
sand
NFS | GRAB | GP | Poorly graded GRAVEL with 67 131 2 (075 Brown, frozen, rounded gravel, fine to coarse
Sand sand
NFS | GRAB | GP | Poorly graded GRAVEL with 72126 | 2 {075 Brown, frozen, rounded gravel, fine to coarse
Sand sand
e :
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:

EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05
T

May 94 Prev. Ed. Obsolete

BIA-16




ALASKA DISTRICT

CORPS OF ENGINEERS
ENGINEERING SERVICES

Sons and Geology Section

Project:

Coastal Storm Damage Reduction

Barrow, Alaska

Page 2 of 2

Date: 20 Apr 2004

Drilling Agency: [ Alaska District
Xl Other  Denali Drilling

Elevation Datum:
O MSL [ other

EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

EXPLOR ATION LOG Location:  Norhing: 6300276 .2 Top of Hole
ation: Easting:  639,972ft. = Elevation:
Hole Number, Field: Permanent; Operator: : Inspector:
TB-16 BIA-16 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit X AugerHole [ MonitoringWell [ Piezometer 40.01t. 4101t
Hammer Weight: Split Spoon |.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
2 . Classification GrainSize | = L
=1 glaoe| = ASTM: D 2487 or D 2488 : Sle Sunny 5degD,§eS§"p“°" and Remarks
E Zla|Ll08 8 |3 elolg|lS|s|s ’
sl 8|lae|e=|sa o sleieg(o|l S|
&|£|E185(82] 8 | & s|g||F|el|=
|5 |wlcs|eirE m (7} RIRXR || =S| |®
| 2.0 -
34 Ex
i '_)j'f NFS | GRAB | GP | Poorly graded GRAVEL with 63135 2|05 Brown, frozen, rounded gravel, fine to coarse
—36 4 Sand sand
B T
-8
— 38w
40 F2 | GRAB | SM | Silty SAND Gray, frozen, fine sand, NP fines
i Bottom of Hole 41.0 ft.
42 PID = {Cold/Hot) Photo lonization Detector
—44
—46
—48
—50
—52
—54
—56
—58
—60
—62
—64
66
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-16




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
" CORPS OF ENGINEERS Barrow, Alaska Date: 20 Apr 2004
A ENGINEERING SERVICES T
: : riiling Agency: [ Alaska District Elevation Datum:;
Soils and Geology Section X Other  Denali Driling COMSL [ other
EXP LO RATION LOG Location: Northing: - 6,299,806 t. & Top of Hole
on: Easting: 640,062tz Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-17 BIA-17 Lyle Cain & Travis Coghill ‘ Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater; Depth Drilled: Total Depth:
[ TestPit X AugerHole [J MonitoringWell [ Piezometer 4001t 4051,
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 3in, 7in. Hollow Stem Auger CME-45 Grab and Drive
81 . Classificaion GrainSize | = .
~ glgg| = ASTM: D 2487 or D 2488 e Clear sdeg,E:f"p“m and Remarks
<1 8|2|s2188| 8 |3 HEHEIEIE I
El2|E(88|z2| & | ¢ Sl&|E|%|a|2
8 S|22|88| 8 | & || =2 |E =
OL | Organic SILT Dark brown, frozen, nonplastic (NP) fines
— 4
i Vx & F4 7 ML | ST Brown, frozen, NP fines, 40% ice by volume
— 6 vr 14
35
101 vx| Fa| 29 [m| sur 0.375 Brown, frozen, rounded gravel, fine sand, NP
L [ 60 fines, 25% ice by volume
—12[ ]
S
— 14 }]
[~ . 3 MNbe| F3 30 SM | Silty SAND with Gravel 20 | 59 | 21 10.375 Brown, frozen, rounded gravel, fine to coarse
L1611 50/ 3in. sand, NP to low plasticity fines
PLILT- ’
i
— 18| H1
’. .
F3 ;g SM | Silty SAND with Gravel 0.375 B_rown, frozen, rounded gravel, fine sand, NP
1 fines
F4 ML | SandySILT 12 | 33 | 55 10.375 Brown, frozen, rounded gravel, fine to coarse
sand, NP fines
S2 SP | Poorly graded SAND with Gravel | 42 | 53 | 5 [0.375 Brown, frozen, rounded gravel, fine to coarse
. sand, NP fines, pieces of coal
—a2f |
I )
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BlA-17




ALASKA DISTRICT

Project:  Coastal Storm Damage Reduction

Barrow, Alaska

Page 2 of 2

EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

; ENGINEERING SERVICES T .A T ek =
. - . rifling Agency: Alaska District evation Datum:
Soils and Geology Section | " over  oerai o OWS. O oer
' EXP LO R ATIO N LOG Location:  NOrting: 6,209,806 1t = Top of Hole
ocation: Easting: 640,062t + Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
TB17 BIA-17 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit X1 AugerHole [J MonitoringWell [ Piezometer 40.01t. 4051t
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
340 Ibs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
2| . Classification GranSize | = i
= - Slgel = ASTM: D 2487 or D 2488 £z Clear, 5 degraeg T 1 nd Remarks
£ 3| o ol Sa o — @ » N a > ’
I R S|E|E|2| 22
g1 5|3|22|88| 8 | & MEIEIE IS
l—34 -Z_ »
!
| §2 SP | Poorly graded SAND with Gravel | 30 | 65.] 5 |0.25 Brown and gray, frozen, rounded gravel, fine
36 to coarse sand, NP fines
| — 38 -1 8 | | | F-———————————a 0 | 1l e ]
40 e ) SP- | Poorly graded SAND with Silt a4 Brown and gray, frozen, fine sand
R | sM Bottom of Hole 405 ft.
4 PID = (Cold/Hot) Photo lonizatior Detector
—44
46
—48
—50
—52
—54
—56
—58
60
—62
—64
—66
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-17




EXPLdRATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
Barrow, Alaska
UsUEEION,  E\GINEERING SERVICES —
: : niiing Agency: [ Alaska District Elevation Datum:
SOIIS and GeOIOQy SeCt|On X! Other  Denali Drilling COMSL O other
EXPLO R ATION LOG Location:  Norting: 620,867t » Top of Hole
* Easting: 643,126tz Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-18 BIA-18 ’ Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
O] TestPit (X AugerHole [0 MonitoringWell [ Piezometer 3851t 40.01t.
Hammer Weight: Split Spoon I.D: Size and Type of Bit; Type of Equipment: Type of Samples:
3401bs | 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
8| . Classification GrainSize | = i
- Slge| = ASTM: D 2487 or D 2488 £l Light smow. g bton and Remarks
€| 5 @ oS Q — < o GNJ s 5 g s g
slS|e|8Elg2l 5 |2 AT IR A
S15(3|22|88| 8 | & MEIEIF IS
OL | Organic SILT Dark brown, frozen, low plasticity fines
— 2
— 4
[~ 9 ICE | ICE with Sand/Fines Inclusions 0.5 90% ice by volume, few rounded gravel, NP
_ 6 40 fines
48
— 8
10 Fa| 3 [m|ser Brown, frozen, fine sand, NP fines, 40% ice by
B 2 volume
45
—12
L—14]]’
| Vx&| F2 7 SM | Silty SAND , 0.375 Brown, frozen, rounded gravel, fine sand, NP
—16[1- Vr 34 fines, ice 30% by volume
50/ 5in.
—18[: %
.
Vx & F3 14 SM | Silty SAND 8 |76 |16 {025 Bown, frozen, rounded gravel, fine to coarse
Vr 58 sand, NP fines, 20% ice by volume
F4 | 60/3in. | ML | SandySILT 9 |37| 54|05 Brown, frozen, rounded gravel, fine to coarse
sand, NP fines
30 '-::-' ' : ' - .
[ |- ;- FZ6ZfINbn| S2 | 60/6in. | SP | Poorly graded SAND with Gravel | 18 | 77 | 5 | 0.5 Brown, frozen, rounded gravel, fine to coarse
B sand :
—32 ’
-
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-18




ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 2 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 19 Apr 2004
ENGINEERING SERVICES - 5 - 5
. . riling Agency: Alaska District levation Datum:
SOIIS and GeO|Ogy SeCtlon X Other  Denali Drilling OMSL O other
EXPLO R ATION LOG Location:  Norihing: 620086711+ Top of Hole
cation: Easting:  643,126ft.+ Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-18 BIA-18 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: X other Auger Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit DX AugerHole [J MonitoringWell [ Piezometer 3851t 40.0ft.
Hammer Weight: Split Spoon L.D: Size and Type of Bit: Type of Equipment: Type of Samples:
340 1bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
8l .l - Classification GrainSize | = Description and Remarks
= = g Eg s ASTM: D 2487 or D 2488 — S| ] . | Lignt snow,Odegrges
= S|8|s2|2%| S | B s|2|gla|e|8
2
" [ EE F4 ML | SandySLT 5 40|55 05 Brown, frozen, rounded gravel, fine sand
— 36/
y
[~ :INbn{ F2 | GRAB | SP- | Poorly graded SAND with Silt ] 38 | 52 | 10 | 0.5 |~ Brown, frozen, rounded gravel, fine fo coarse |
—38 SM | and Gravel sand '
—40 Bottom of Hole 40.0 t.
- PID = (Cold/Hot) Photo lonization Detector
—42
—44
—46
48
—50
— 52
—54
—56
—58
—60
—62
—66
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-18

EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
R 10 ' Barrow, Alaska
mﬁm CORPS OF ENGINEERS Date: 18 Apr 2004
; iy . ENGINEERING SERVICES ST
: : riling Agency: [ Alaska District Elevation Datum:
SOI lS and GGOlogy SeCtlon X Other  Denali Drilling OMSL [ other
EX P LO R ATI O N LO G Location:  N\orthing: 62099161t = Top of Hole
" Easting: 645,564 ft. + Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-19 BIA-19 - Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit [X AugerHole [ MonitoringWell [ Piezometer NE 30.01t. 30.81t.
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
2 . Classification GrainSize | = L
= . glgz| = ASTM: D 2487 or D 2488 Sle Clear, 0 cegrosg. T o
El8le|208] 8 |3 HEIRIE IR ’
gl 8|lajs=|od 2 sle|le|lw|&| =
B|1£|5|55|8=| 8 | & S|S|E|x(e|=
a|S|s|lek|ur| o | & _ Rfe|2| |8 |
] OL | Organic SILT Brown, frozen, 50% ice by volume
|
A
B: lce | F4 11 [ICE+| Ice with silt inclusions to White ice with organics and nonplastic (NP)
6 29 | gilt- | Organic SILT fines, 95% ice by volume
: % o
- 8:2—:-—2
—10 F4 22 ML | SandySILT Brown, frozen, fine sand, NP fines, 30% ice by
B 60 volume
—12
—14
i Vr&| F4 | 15 | ML | SandySILT Brown, frozen, rounded gravel, fine sand, NP
16 A Vx 4 . fines, 40% ice by volume
% 8 | | | - ] | | 1 | bee———_—————_——_——
20| vie| B3| 29 | sm| siysanp a|78|18 |05 Brown, frozen, rounded gravel, fine sand, NP
= Vx 60 fines, 35% ice by volume
—22[
24|
i = MVx & F4 21 SM | Silty SAND Brown, frozen, fine sand, NP fines, 25% ice by
— 26/ o vr 51 volume
—2g5 A ]l be——_——_——_——— . —— !l b
30 isal ve [NFs| 27 | SP [Poorly graded sanD A Gray, frozen, fine sand
- 6b [ vrFa \_PT M\PEAT / \Dark brown peat, frozen /T
) Bottom of Hole 30.8 ft.
—32 Groundwater Not Encountered
| PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete » BlA-19




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

W%‘iﬁéﬁ ALASKA D|STR|CT Project.  Coastal Storm Damage Reduction Page 1 of 1
000 [0 Barrow, Alaska
CORPS OF ENGINEERS ’ Date:  17A
: pr 2004
sl BUL  ENGINEERING SERVICES T—
' ‘ riling Agency: [1 Alaska District Elevation Datum:
SOI IS and GeOIOgy SeCtlon X Cther  Denali Drilling COMSL [ other
EX P LO R ATI O N LO G Location: | NOrting: 6208507 t. = Top of Hole
cation: Easting: 645593 ft. + Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
TB-20 BIA-20 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: (X other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[J TestPit DX AugerHole [J MonitoringWell [J Piezometer NE 30.0t. 30.81t.
Hammer Weight; Split Spoon |.D: Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
8| . - Classification ' GrainSize | = Description and Remarks
| = g gu&? § ASTM: D 2487 or D 2488 _ j;’ Tl Clear, 5 degrees, windy
= 8lels=2%l S |z 2l=lgld|8|B
B|£ 8h(8=| 8 | € s|dlE|F/a|=
(=3 = g rag= 5] (%) RN L=l | 2
i Vx & F4 3 OL- | Organic SILT to ICE with Dark brown, frozen, nonplastic (NP) fines, 90&
— 6F lce ,13 ICE | Sand/Fines Inclusions ice by volume
10 Noe| F4 | 20 | WL | siT Brown, frozen, NP to lowplasticity fines
—12
—14
i @ Nbe| F4 10 ML | SILT Brown, frozen, NP to low plasticity fines
—16 & Vx 36
a7
—18
—20 ve|Fl o | osuT Brown, frozen, NP fines, 60% ice by volume
i 54
—22
—24|:
i Nbe| NFS | 30 SP | Poorly graded SAND 971 3 Brown, frozen, fine sand
L og| 50/ 2in.
28} 10% gravel o 0.75 inch from 27.5 to 28.5 feet,
- no sample collected
—30] Nbe| NFS | 37 SP | Poorly graded SAND Brown, frozen, fine sand
B Bottom of Hole 30.8 ft.
|2 Groundwater Not Encountered
PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number;
May 94 Prev. Ed. Obsolete BlA-20




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
= CORPS OF ENGINEERS Barrow, Alaska Date: 20 Apr 2004
, _ ENGINEERING SERVICES DA
nlling Agency: [0 Alaska District Elevation Datum:
SOI IS and G eO| Ogy SeCtlon {X) Other  Denali Drilling O MSL [O other
EX P LO R ATI 0 N LO G Location:  Northing: 6209266t » Top of Hole
ocation: Easting: 640,157+ Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-21 BlA-21 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
0 TestPit DX AugerHole [ MonitoringWell [ Piezometer 39.01t. 40.01t.
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
2 . Classification GrainSize | = L
Slgel = ASTM: D 2487 or D 2488 £z Clear. -10 deg‘?,;i"p"m and Remarks
(=) P2 <3 — ° N|lal|l s ’
c O (& [=] =|lz218| & a2
g2 (w2l =z | 2 Sls|le|l%|al2
E2|52 B | & MEHHEEIEE
OL | Organic SILT Dark brown, frozen
Ice | F4 8 ML | SILT Brown, frozen, nonplastic (NP) fines, 75% ice
30 by volume
27
Vx & F4 4 ML | SandySILT Brown, frozen, NP fines, 50% ice by volume
vr 43g
Vx & F4 24 SM | Silty SAND Brown, frozen, NP fines
2 Nbe 50
Nbe| F4 480 ML | SILT 0.5 Brown, frozen, NP fines
33
F2 SM |. Silty SAND with Gravel 0.5 Brown, frozen, rounded grave!, fine to medium
sand, NP fines
“5:8Nbn| F2 100 | SP- | Poorly graded SAND with Silt 3915011075 Brown, frozen, rounded gravel, fine to coarse
SM | and Gravel sand
MNbn| F1 Grab | GP- | Poorly graded GRAVEL with Siit 46 | 45| 9 | 0.5 Dark brown, frozen, rounded gravel, fine to
GM | and Sand coarse sand, NP fines
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BiA-21




ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 2 of 2
= CORPS OF ENGINEERS Barrow, Alaska Date: 20 Apr 2004
»  ENGINEERING SERVICES TS = - >
niling Agency: Alaska District - levation Datum:
Soils and Geology Section | "o, Drling DML O oter
EXPLO R ATION LOG Location:  Norting: 6,209,266 2 Top of Hole
ocation: Easting: 640,157 ft.z Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-21 BlA-21 Lyle Cain & Travis Coghill Gregory Carpenter ,
Type of Hole: X other Auger Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [J MonitoringWell [ Piezometer 39.01t. 40.01t.
Hammer Weight: | Split Spoon .D: Size and Type of Bit: Type of Equipment; Type of Samples:
340 lbs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
8l .ol - Classification GranSize | = Description and Remarks
=| = Tl8d| 5 ASTM: D 2487 or D 2488 _ 5| & . | clear 10 degrees
S8 e|sSlo8| 8 |3 AR
HEI AR s|d|5|E|2|2
a 5 » |IL< | ILi= <] D R|IRX || =S| |0
o
34 ;:_. Nbn| S1 | Grab | GW | Well-graded GRAVEL withSand | 56 | 40 | 4 | 1 Dark brown, frozen, rounded gravel, fine to
. e coarse sand, NP fines
36 4
By
94
_38 ..'.- .
: i Dark brown, frozen, rounded gravel, fine to
5 Nbn| 82 | Grab | SP | Poorly graded SAND with Grave! | 47 [ 49| 4 | 1 coarse sand, NP fines

Bottom of Hole 40.0 ft.
PID = (Cold/Hot) Photo lonization Detector

NPA Form 19-E

EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE _ANC.GDT 3/11/05

May 94 Prev. Ed. Obsolete

Project: Coastal Storm Damage Reduction

Hole Number:
BIA-21




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 24 Apr 2004
; ENGINEERING SERVICES ST
: : nilling Agency: [ Alaska District Elevation Datum:
Soils and Geology Section | oer  penaioriing OMSL O oher
EXPLO R ATION LOG Location:  Norting: 6300612t « Top of Hole
" Easting: 641374tz Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
TB-22 BIA-22 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: (X other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[J TestPit X AugerHole [ MonitoringWell [ Piezometer 29.01t. 30.01t.
Hammer Weight: Split Spoon 1.D: Size and Type of Bit; Type of Equipment: Type of Samples:
3401bs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
2| . Classification GranSize | = -
= glgel = ASTM: D 2487 or D 2488 e Cloar, 5 degrons 0" 2 Remarks
E18|l2|288 8 | S|lo|e| R8s ' _
£lg|e|8E|2| & | £ A IEE
S|5|8|82(88| 8 | & MEEEIIEE
OL | Organic SILT Dark brown, frozen
F4 9 ML | SILT Brown, frozen, nonplastic (NP) fines, 60% ice
33 by volume
53
— 8
O B F& | 20 | ML| SandySKT Brown, frozen, fine sand, NP fines
I i 50/ 5in.
—12|
— 14,
i 13 E;E F2 10 SM | Silty SAND with Gravel 0.375 Brown, frozen, rounded gravel, fine sand, NP
16| [} 50/ 4in. fines
F4 | Grab | ML | SILT with Sand . 6 (4252105 Dark brown, frozen, rounded gravel, fine to
S coarse sand
e
22}
- 0| =1 | | | | b ]
24 "‘ NFS | Grab | GW | Well-graded GRAVEL withSand |52 |46 | 2 | 1 Brown, frozen, rounded gravel, fine to coarse
B . Q. sand
g
26 .'.
- '
28|}
i Brown, frozen, rounded gravel, fine to coarse
TN F3 | Grab | SM | Silty SAND 6 | 74 | 20 |0.375 sand
30 Bottom of Hole 30.0 Tt
= PID = (Cold/Hot) Photo lonization Detector
—32
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BlA-22




W ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
0 oj0 oo Barrow, Alaska
CORPS OF ENGINEERS ’ Date: 23 A
: pr 2004
e B,  ENGINEERING SERVICES T
: : riling Agency: [] Alaska District Elevation Datum:
Soils and Geology Section | ™ oer  veraiing CIMSL O ot
EXPLO RATION LOG Location: Northing: 6,209,836, 2 Top of Hole
" Easting:  641,5941t. = Elevation:
Hole Number, Field: Permanent: Operator; Inspector:
TB-23 BIA-23 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: DX other Auger Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit X AugerHole [ MonitoringWell [ Piezometer 39.01t. 40.01t.
Hammer Weight: | Split Spoon L.D: Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
2| - Classification GrainSize | = Description and Remarks
2l sl g g“&’ g ASTM: D 2487 or D 2488 = = E » | Partly cloudy,Sdegrees
=s|e|2|5=8% © | 3 s|2l8|la|8|8
= OL | Organic SILT Dark brown, frozen
i 394 ICE | ICE with Sand/Fines Inclusions White ice with 5% silt
B 30
— 8
—10 F4 lg ML | SandySILT Brown, frozen, fine sand, nonplastic (NP) fines
i 54
—12
—14
i F4 gg ML | SandySILT Brown, frozen, fine sand, NP fines
—16
[ (TR}
—18| 1}
b :
i F4 | Grab | ML | Sandy SILT with Gravel 13 130 | 57 |0.75 Brown, frozen, rounded gravel, medium to
coarse sand, NP fines
F4 | Grab | ML | Sandy SILT with Gravel 15 | 31 | 54 |0.375 Dark brown, frozen, rounded gravel, fine to
coarse sand, NP fines
$1 | Grab | GP- | Poorly graded GRAVEL withSiit |55 | 39 | 6 [0.75 Dark brown, frozen, rounded gravel, fine to
GM | and Sand coarse sand, NP fines
-9

NPA Form 19-E

EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

May 94 Prev. Ed. Obsolete

Project: Coastal Storm Damage Reduction

Hole Number:
BIA-23




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 2 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 23 Apr 2004
ENGINEERING SERVICES T
: : riling Agency: [ Alaska District Elevation Datum:
Soils and Geology Section | ™ oner . penatoriing CIMSL O otver
EXPLORATION LOG  |Locaton: Noting s2ssssste Top of Hole
, ation: Easting: 641,594 1t. % Elevation:
Hole Number, Field: Permanent: Operator: Inspector;
TB-23 BIA-23 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
0] TestPit X AugerHole [ MonitoringWell ] Piezometer 39.01t. 40.01t.
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 3in, 7in. Hollow Stem Auger CME-45 Grab and Drive
3| . Classification . Grain Size - -
= = g 84| 5 | | ASTM:D2487 or D 2488 < E Partly cloudyogsggg:gsand Rematks
= (=23 Py Alsa Q — = " S = 5 s
slgla|le=(2% 2 | 8 s|lE|lelo|e| s
5|£|E|8k|8=| 8 | & s|d|E|5|e =
OIS |w (i [} [73) R [R|=| |0
Yd
34» [ Nf [NFS| Grab | GP | Poorly graded GRAVEL with 3|27 1 Dark brown, frozen, rounded gravel, fine to
» d Sand coarse sand, NP fines
ek SP | Poorly graded SAND Fine frozen sand (by drill action)
GP | Poorly graded GRAVEL with By drill action
Sand
F3 | Grab | SM | Silty SAND with Gravel 21 16514 |0.25 Dark brown, frozen, rounded gravel, fine to
coarse sand, NP fines
Bottom of Hole 40.0 ft.
B PID = (Cold/Hof) Photo lonization Detector
—42
—44
—46
—48
—50
—52
—54
—56
—58
60
—62
—64
—66
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-23




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE _ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 23 Apr 2004
=, ENGINEERING SERVICES o
' . rilling Agency: (3 Alaska District Elevation Datum:
Soils and Geology Section | g oer  penatoring OWNSL O ofver
EXPLORATION LOG  [ioun. etis st
*  Easting:  641,735ft. + Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
TB-24 BIA-24 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
O] TestPit X AugerHole [ MonitoringWell [ Piezometer 3901t 40.01t.
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
8| . Classification GrainSize | = i
= o|2108| 8 | Slola|l Nl S| 8
£ Q| o= | = o s| | 2|9 | = | =
& E|lsh|8=| B E s|a|EL|B|le|=
a o ek |fE| @ ' 22|22
OL | Organic SILT Dark brown, frozen
— 2F
— 4
i 196 ICE | ICE with Sand/Fines Inclusions Clear-white ice
— 8
10 vx&| F& | 10 | ML | ST Brown, frozen, nonplastic (NP) fines, 75% ice
B lee 32 by volume
41
12
14 ICE | ICE with Sand/Fines Inclusions lce
i F4 6 ML | SILT 05 Brown, frozen, rounded gravel, fine sand, NP
16 gg fines, 30% ice by volume
—18
Nf | F1 41 | SP- | Poorly graded SAND with Silt 321617 |05 Brown, frozen, rounded gravel, fine and coarse
50/4in. [ SM | and Gravel sand, NP fines
Nf [ F2 | Grab | SP- | Poorly graded SAND with Silt 41 (491005 Dark brown,. frozen, rounded gravel, fine and
SM | and Gravel coarse sand, NP fines, pieces of coal
Nf | NFS| Grab | SW | Well-graded SAND with Grave! 3B |62 3|05 Dark brown, frozen, rounded gravel, fine to
coarse sand, NP fines, pieces of coal
NPA Form 19-E

May 94 Prev. Ed. Obsolete

Project: Coastal Storm Damage Reduction

Hole Number:
BlA-24




ALASKA DISTRICT

Project;

Coastal Storm Damagé Reduction

Barrow, Alaska

Page 2 of 2

ol CORPS OF ENGINEERS Date: 23 Apr 2004
= ENGINEERING SERVICES ST T Ak o 5 :
. ' rilfing Agency: Alaska District evation Datum:
Soils and Geology Section | ™ oner . venaives COMSL O other
EXPLO R ATION LOG Location: | Norting: 6209403t + Top of Hole
ocation: Easting:  641,735ft.z Elevation;
Hole Number, Field: Permanent: Operator: Inspector:
TB-24 BlA-24 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
CJ TestPit DX AugerHole [ MonitoringWell [ Piezometer 39.01t. 40.0ft.
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
. 401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
8l sl Classification GrainSize | = Description and Remarks
| 5 ‘3’ g S | _ |ASTM:D247orD 2488 _ r £ |, | cloudy, Sdegrees
=18|Ls= ox| o S : a2 § 7 RN B
| £| 5|85 (82| B8 | & sla|lz|3|2]|2
O J|w || LiE 3] D RlIR|R|=|0 | ®
34 F3 | Grab | SM | Silty SAND 3|78 [19]05 Dark brown, frozen, rounded gravel, fine sand,
-l NP fines
—36]
38"
| F2 | Grab | SM | Silty SAND Dark brown, frozen, fine sand, NP fines
407 Bottom of Hole 40.0 ft.
- PID = (Cold/Hot) Photo lonization Detector
—42
—44
(46
—48
—50
—52
—54
—56
—58
—60
—62
—64
—66
NPA Form 19-E Project: Coastal Stonm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BiA-24

EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE _ANC.GDT 3/11/05




EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 21 Apr 2004
ENGINEERING SERVICES s
: : riling Agency: [ Alaska District Elevation Datum:
SOI IS and GeOIOgy SeCt|0n X Other  Denali Drilling OMSL O other
EXP LO R AT'ON LOG Location:  orthing: 6,316,285 .« Top of Hole
" Easting:  640,238ft.z Elevation:
Hole Number, Field: Permanent: Operator: Inspector;
TB8-25 BIA-25 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit DX AugerHole [ MonitoringWell [ Piezometer 30.01t. 351,
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
2 - Classification GrainSize | = Description and Remarks
Z| = g ﬁ:fﬁ 5 ASTM: D 2487 or D 2488 - s | | . | sunny,0 degrees, 10 mph winds
=g ss|o2| 8 |3 slz|g|la| 8|2
g g 8G|8=| 5 | & s|d|E|5|2]|3
- =] CZ|EF]| @ & RIR|R|=|& |2
- 2f
— 4 .
i Nbe| F3 46 SM | Silty SAND 4 | 49 | 47 |0.375 Gray, frozen, subrounded to rounded gravel,
L 5[ 50/ 3in. fine sand, non plastic (NP) fines
-8 80 | | - | | | Fm————_—_—————_—— ]
1o Vr| F4 36 ML | SandySILT 3 [30]67 025 Light brown, frozen, subrounded to rounded
L 46 gravel, fine sand, NP fines, estimate 5% visible
. 48 ice, randomly orientated veins of smail white
—12}1] ice crystals
14
i vr| F4| 20 | ML| SLT Dark gray, frozen, very fine sand, NP fines,
16 49 estimate 40% visible ice, small white ice
3 crystals throughout
—18
—20 Vx | F4 28 ML | SILT 0.375 Dark gray, frozen, subrounded to rounded
5 40 gravel, fine sand, NP fines, estimate 5% visible
2 52 ice, small white crystals, on fresh surfaces
—24
i Vx| F4 19 ML | SILT Dark gray, frozen, very fine sand, NP fines,
26 23 estimate 40% visible ice, small cloudy ice
2 crystals on fresh surfaces
—28
L 30 Dark gray, frozen, very fine sand, NP fines,
Vx| F4 [ 14 | ML SLT estimate 40% visible ice, small cloudy ice
B }g crystals on fresh surfaces
3> Bottom of Hole 31.5 ft.
PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete - BIA-25




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
0/ olg o Barrow, Alaska
]ﬁ[ﬁ%ﬁ CORPS OF ENGINEERS Date: 21 Apr 2004
E == ENGINEERING SERVICES T—
. : riling Agency: [ Alaska District Elevation Datum:
SOI IS and GGOIOgy SeCt|On X Other  Denali Drilling OMSL O other
EXPLO R ATlON LOG Location: | Norting: 314,280t x Top of Hole
i ‘ fon: Easting: 640,304 1t.+ Elevation:
Hole Number, Field: Permanent: Operator: Inspector;
TB-26 BIA-26 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit X AugerHole [ MonitoringWell [ Piezometer 30.01t. S5
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
340 Ibs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
81 . - Classification GrainSize | = , Description and Remarks
= = g §§ s ASTM: D 2487 or D 2488 = - E | . | Cloudy,0degrees, 10 mph winds
=l €|2|s=188| ¢ | B s|2lg|la|E|B
g|£|&(eh|8=| 3 | & s|3|E|E|lel=
A3 ]| w|CL|LiE ) D R[] R| = || 0
- 2f
— 4f .
i Vr | F4 36 ML | SandySILT 1|37 ]62]0.25 Light brown, frozen, subrounded to rounded
L 5l 50 gravel, fine sand, non plastic (NP) fines, small
1 white ice crystals throughout on fresh
- surfaces, estimate 25% visible ice
—sf 8 | | | - Y -]
1oL F3| 22 |sM| sitySAND 65 | 35 Light brown and gray, frozen, fine sand, NP
L[] M fines
50/ 4in.
—12|-
—14
i Vi | F4} 18 | ML | SLT Dark gray, frozen, very fine sand, NP fines,
16 32 estimate 45% visible ice, small cloudy white
4 ice crystals throughout
—18
20} Noe| F4 | 29 ‘ML | SandySILT Dark gray, frozen, fine sand, NP fines
[ 45
—24
i Vr | F4 20 ML | SILT Dark gray, frozen, NP fines, estimate 40%
—26 29 visible ice, small white ice crystals throughout
—28
30| Vr| F4 22 ML | SandySILT Dark gray, frozen, subrounded to rounded
N 30 gravel, fine sand, NP fines, estimate 15%
—38 visible ice, small white crystals throughout on
32 fresh surfaces [
- Bottom of Hole 31.5 ft. o
NPA Form 19-E Project: Coastal Storm Damage Reduction ole Number:
May 94 Prev. Ed. Obsolete BIA-26




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 22 Apr 2004
z ENGINEERING SERVICES STy
. . riling Agency: [ Alaska District Elevation Datum:;
Soils and Geology Section | " oter  penatoriig OMSL O oer
EX P LO RATI O N LO G Location: Northing: - 6,314,590 . = Top of Hole
*  Easting: 642,087t + Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-27 BIA-27 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit X AugerHole [ MonitoringWell [ Piezometer 30.01t. 3151t
Hammer Weight: | Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs 3in. 7in. Hollow Stem Auger CME45 Grab and Drive
2| . Classification GrainSize | = Description and Remarks
2l z g §§ s ASTM: D 2487 or D 2488 = T:’ € « | Sunny, 5 degrees, ?0 mph winds
£| 2 e=12% 2 | B z|Blg|lw|] 8
= [= Ni=| @ w = [ = © = g
gl5|sleeleE| & | &) . SEE I
ICE | ICE with Sand/Fines Inclusions lce and silt cuttings to 5 feet
— 2
— 4
[T’ Nbe| F3 25 SM | Silty SAND with Gravel 0.375 Light brown (2nd 5" of sample), frozen,
— 6/ 50/ 3in. subangular to subrounded gravel, fine to
4 coarse sand, non plastic (NP) fines, first 4" of
-} sample is ICE and Silt (this portion was not
L sl collected)
2 | ]
10 T FR2 Vx| F4 [ 50/6in. | ML | Sandy SILT with Gravel 6 |42 |52(05 Dark gray, frozen, subrounded to rounded
= ; gravel, fine to coarse sand, NP fines, estimate
b 30% visible ice, clear ice crystals with white
— 1201 interstitial ice inclusions <1" thick
14}
i Vx | F4 36 ML | SandySILT Dark gray, frozen, fine sand, NP fines,
16| 50/ 5in. estimated 10% visible ice, small clear and
1) white flat ice crystals on fresh surface
18}
—20f Vx| F4 | 19 | ML | SandySILT Dark gray, frozen, fine sand, NP fines, estimate
B 36 10% visible ice, small clear and white flat ice
2 Z7 crystals on fresh surface
—24
i Vr| F4 15 | ML | SLLT Dark gray, frozen, very fine sand, NP fines,
L 26 20 estimate 30% visible ice, small granular white
24 ice crystals on fresh surfaces throughout
—28
30} Dark gray, frozen, very fine sand, NP fines,
. vr | F4 11 ML | SandySILT estimate 30% visible ice, small granular white
B }g ice crystals on fresh surfaces throughout
30 Bottom of Hole 31.5 {t.
PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete ' BIA-27




ALASKA DISTRICT Project: - Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 23 Apr 2004
ENGINEERING SERVICES ST - :
niling Agency. O Alaska District Elevation Datum:;
Soils and Geology Section |z omer . bensi dring OMSL 7 other
EX P LO R ATI O N Lo G Location:  Northing: 63164121t » Top of Hole
" Easting: 642,048t + Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-28 BIA-28 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drifled: Total Depth:
L TestPit DX AugerHole [ Monitoring Well  [J Piezometer 30.0ft. 30.91t.
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401os 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
2| . - Classification GrainSize | = Description and Remarks
2| 5 218l § | AST™: D 2487 or D 2488 = % | E| . | Cloudy, 10 degrees, 10 mph winds
=|2|8ls2l88| & |z s|E|El2|2S|8
5|£|5|8B(Bs| B | E S||E|5|2]|=
Q| J|»w|wc|LiE o D R|IX|R|[=]a |
— 2
— 4
6 13 ICE | ICE with Sand/Fines Inclusions lce, large flat clear ice crystals with white
gg interstitial ice and some frace of gray silt
— 8
N
R ! |
1k F3 36 SM | Silty SAND with Gravel 10 | 58 | 32 |0.375 Light brown, frozen, subrounded to rounded
46 gravel, fine sand, non plastic (NP} fines,
50/ 5in. estimate 5% visible ice, small white ice
crystals inclusions <.25" thick
F3 41 SM | Silty SAND with Gravel 1214429105 Light brown, frozen, subangular to
39 | subrounded gravel, fine and coarse sand, NP
N a8 fines, estimate 5% visible i ice, small whlte ice
il ' crystals inclustions <0.25 in. thick
—redll o o b | b b ]
' : ~._. . )
’ S2 80 SP | Poorly graded SAND with Gravel | 46 |49 | 5 | 1 Brown, frozen, subangular to subrounded
gravel, fine and coarse sand
22/
—24
i o5 M Nbe| F2 61 SM | Silty SAND Gray and brown, frozen, fine sand, NP fines
—26
—28
i Gray and brown, frozen, fine sand, NP fines,
30 , estimate 2% VIS|b|e ice, clearice crystals with
: F2 | 50 | SM | Silty SAND white interstitial ice vien, < 0.25 in.
B Bottom of Hole 30.9 ft.
|35 PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-28
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EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project.  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 24 Apr 2004
=5 ENGINEERING SERVICES T
: : riling Agency: [J Alaska District Elevation Datum:
Soils and Geology Section | ™ oper . penaoring WS O otver
EX P LO R ATI 0 N Lo G Location:  NOhing: 6,315,455 .2 Top of Hole
" Easting: 641,225+ Elevation:
Hole Number, Field: Permanent: Operator; | Inspector:
TB-29 BlA-29 Lyle Cain & Travis Coghill Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
(1 TestPit X AugerHole [J MonitoringWell [ Piezometer 30.0ft. 3151t
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
#01bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
8| - Classification GrainSize | = Description and Remarks
e P g é;: 3 ASTM: D 2487 or D 2488 = ::,’ £ | Cloudy, 5 degrees, 10 mph winds
= 8|2|s=|°8| S8 3 z|2|8|la|e| 8
al el gl NE|BW = = 51 S & | x =
Sl=|sl2gléz| & | & SMMEEIHE
| M
Pl
— 2[1]1]
Nl
i 488 | A
— 4|1]1. :
) {i L1 Vx| F3 | 50/4in. | SM | Silty SAND with Gravel 37 (45|18 | 05 Gray and brown, frozen, subangular to
— 8[| subrounded gravel, fine to coarse sand, non
- H:' . plastic (NP) fines, inclusions of small white
Y ice crystals clusters less than .75 inches thick,
L~ sl [{f estimated 10% visible ice, 50 blows for 4*
—10 F4 36 ML | SILT with Sand Gray, frozen, fine sand, NP fines, estimated
2 37 20% visible ice, smali white ice crystals
45 throughout
12§,
—14].
i F4 26 ML | SILT with Sand Gray, frozen, fine sand, NP fines, estimated
— 16, 32 20% visible ice, small white ice crystals
- 30 throughout
—18
—20 Vr| F4 21 ML | SILT Dark gray, frozen, very fine sand, NP fines,
R 23 estimated 3% visible ice, small white ice
% crystals throughout on fresh surfaces, some
—22 muscle shell fragments are present in in
B sample
—24
i Vr | F4 16 ML | SILT Dark gray, frozen, NP fines, estimated 5%
o6 21 visible ice, small white ice crystals on fresh
2 surfaces throughout
—28
30 Dark gray, frozen, very fine sand, NP fines,
: Vri{ F4 18 ML | SandySILT estimated 20% visible ice, small white ice
B ﬂ crystals on fresh surfaces throughout
39 Bottom of Hole 31.5 ft.
PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-29




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 25 Apr 2004
ENGINEERING SERVICES STy
. ‘ rilling Agency: [J Alaska District Elevation Datum:
Soils and Geology Section | ™ oer  venaioing OWSL O ot
EX P LO R ATI O N LOG Location:  Norting: 63005401t » Top of Hole
ocation: Easting:  643,116ft.« Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-30 BIA-30 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit (X AugerHole [ Monitoring Well [J Piezometer ' NE 39.01t. 40.01t.
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in, 7in, Hollow Stem Auger CME-45 Grab and Drive
21 Classification GrainSize | = .
=1 . gldgs| = ASTM: D 2487 or D 2488 £l e Snow, 0 degracg T 20 nemerks
El 82258 8 |3 Tlolg|ld|g|E ’
s|{S|lals=|os a s|ls|le2|®| S| s
s| 2| E|85|8=| B £ s|la3|c|iXlel|=
o |5 |CL<|iE] @ 2 R|RlSEl=[E | R
OL | Organic SILT Dark brown, frozen, nonplastic (NP) fines
Vx & F4 ;g ML | SILT Brown, frozen, NP fines, 50% ice by volume
vr
— 8
—10 F4 15 ML | SILT with Sand 0.25 Brown, frozen, rounded gravel, fine sand, NP
s 52 fines
—12
—14|,
B F4 16 ML | SandySILT 0.25 Brown, frozen, rounded gravel, fine sand, NP
—16] 51 fines
—18|
206N N | F2 | 56 | GM | Sifty GRAVEL with Sand 43|41 |16 |05 Brown, frozen, rounded gravel, fine and coarse
[~ sand
F2 | Grab | SM { Silty SAND with Gravel 3750 |13|075 Brown, frozen, rounded gravel, fine and coarse
sand
F2 | Grab | GP- | Poorly graded GRAVEL with Silt 47 41112 | 1 Brown, frozen, rounded gravel, fine and coarse
GM | and Sand sand
Rk SM [ Siity SAND »
3ol _ Fine sand, frozen, by drill action
T GP | Poorly graded GRAVEL with S
L - - Sand By drifl action
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-30




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 2 of 2
Barrow, Alaska
CORPS OF ENGINEERS ’ Date: 25 Apr 2004
S ), ENGINEERING SERVICES s AI | A
: : rniing Agency: (] Alaska District Elevation Datum:
Soils and Geology Section | g oner  veioniig CMSL O ofver
EXPLO R AT'ON LOG Location;  Norting: 63005401t = Top of Hole
cation: Easting:  643,116#t.+ Elevation;
Hole Number, Field: Permanent: Operator: Inspector:
TB-30 BIA-30 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: DX other Auger Depth to Groundwater: Depth Drilled: Total Depth:
0] TestPit X AugerHole [ MonitoringWell [ Piezometer NE 39.01t. 4001t
Hammer Weight; Split Spoon .D: Size and Type of Bit: Type of Equipment: Type of Samples:
340 Ibs 3in, 7 in. Hollow Stem Auger CME-45 Grab and Drive
2| . B Classificatiol GrainSize | = L
. § §§ £ ASTM:ID 5 4g7orD2488 — Gl P Shom. odegrl‘::z:cnptlonand Remarks
5| o = 2 — ] ol Nl al s !
= 5| 8|85(38 ¢ |2 T IHMHEE
3513|2282 § | & Qlele|E|R|5
4 H Nbe| F3 | Grab | SM | Silty SAND with Gravel 6|78 16 Brown, frozen, fine sand
6| [N
| 4
3|
| F2 | Grab | SM | Silty SAND Dark brown, frozen, fine sand, NP fines
—40 Bottom of Hole 40.0 Tt.
- Groundwater Not Encountered
1 PID = (Cold/Hot) Photo lonization Detector
—44
—46
—48
—50
—52
—54
—56
58
—60
—62
—64
—66
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-30




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 26 Apr 2004
ENGINEERING SERVICES Ty
. . rilling Agency: [ Alaska District Elevation Datum:
Soils and Geology Section | ™ oer  benaioing | owsL O ote
EX P LO R ATI O N LO G Location;  Northing: 6209225 1.« Top of Hole
cation: Easting: 643,246 ft,+ Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
TB-31 BIA-31 Lyle Cain & Travis Coghill Gregory Carpenter
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[J TestPit DX AugerHole [ MonitoringWell [J Piezometer NE 39.01t. 40.01t.
Hammer Weight: | Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
3401bs 3in. 7 in. Hollow Stem Auger CME-45 Grab and Drive
2| Classification GrainSize | = .
= . glge| = ASTM: D 2487 or D 2488 Sz Windy, 5 deg?;s:"p"m and Remarks
S 8l2|s2l08| 8 |3 Tlo|la|ll| &5 '
=4 =4 alo=S| s e o (=4 g w ~ <
S £|E|85182| B | E sigle|x5lel=
0|5 ||| E [} @ R R =] |2
i Grab | OL | Organic SILT Dark brown, frozen
. vl | P | | | | | e ——
i F4 12 ML | SILT Brown, frozen, nonplastic (NP) fines, 60% ice
6 34 by volume
40
— 8
I
F4 12 .| ML | SILT with Sand 0.5 Brown, frozen, rounded gravel, fine sand, NP
47 fines
| | F3 19 SM | Siity SAND with Gravel 27| 56 | 17 { 05 Brown, frozen, rounded gravel, fine to coarse
sk 50/ 3in. sand, NP fines
| ! J .. N .
i l F3 | Grab | SM | Silty SAND with Gravel 18156 )26 |05 Brown, frozen, rounded gravel, fine and coarse
4. sand, NP fines
Ny F3 | Grab | SM | Silty SAND with Gravel 2260 |18 1 Brown, frozen, rounded gravel, fine to coarse
11 sand, NP fines )
&f F2 | Grab | SP- | Poorly graded SAND with Silt B[54 )11] 1 Brown, frozen, rounded gravel, fine to coarse
- SM | and Gravel sand, NP fines
i - .
32 -f]
U]
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-31




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE _ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 2 of 2
CORPS OF ENGINEERS Barrow, Alaska Date: 26 Apr 200
ENGINEERING SERVICES T
: niling Agency: [ Alaska District Elevation Datum:
and GeOIOgy SeCtlon X Other  Denali Drilling OMSL O other
EXPLO R ATION LOG Location: | NOrhing: 6,290,225, » Top of Hole
ocation: Easting: 643,246t = , Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
TB-31 BIA-31 Lyle Cain & Travis Coghill Gregory Carpenter
Typeof Hole: X other Auger Depth to Groundwater: - Depth Drilled: Total Depth:
L TestPit X AugerHole [J MonitoringWell [ Piezometer NE 39.0ft. 4001t
.| Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 3in. 7in. Hollow Stem Auger CME-45 Grab and Drive
8l sl = Classfication GrainSize | = Description and Remarks
= § 83| S ASTM: D 2487 or D 2488 — S 2| _ | windy, 5 degrees p
= 5=(2%| S | B slelgla| 8|2
& ge|fz| & | & AEREIEE
3
34 . Nf [ §1 | Grab | GP | Poorly graded GRAVEL with 781175 |15 Brown, frozen, rounded gravel, fine sand, NP
B |;- " Sand fines .
—36|-8--
—38
| Nbe| NFS | Grab | SP Poorly graded SAND Brown, frozen, fine sand
40 Bottom of Hole 40.0 Tt
- Groundwater Not Encountered
| 4 PID = (Cold/Hot) Photo lonization Detector
44|
—46
—48
—50
—52
—54
—56
—58
—60
—62
—64
66
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete BIA-31




PERCENT FINER

Particle Size Distribution Report

% —H i i
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w0 NG
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10 ?
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o
0 . Pl di L
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL . % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLAY
0.0 0.0 22.8 20.3 21.1 28.8 7.0
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt and gravel
3/8 in. 100.0
#4 77.2
| :
i 20 353 PL Attf;ber Limits Pl
#60 255
##238 12:3 Dece Coe_fficients _
85= 6.12 Dgp= 2.34 Dgp= 1.37
D3g= 0.312 D{5= 0.133 D10= 0.0934
Cy= 25.01 Cc= 045
Classification
USCS= SP-SM AASHTO= A-1-b
Remarks
" (no specification provided)
Sample No.: 6043 Source of Sample: Client Samples Date:
Location: BIA-01 #3 Elev./Depth: 10FT 3m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report

c [ c é € E f, .,E, =} o o o o 3 ¢ 8
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0 ! Vb 11
500 100 10 L 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT |  cLAY
0.0 0.0 0.8 6.4 7.5 60.2 25.1
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
3/8 in. 100.0
#4 99.2
| ,
% 40 253 bl Alt_tf;ber Limits bl
25
#200 25.1 Decs Coefficients _
g5= 0.371 Dgo= 0.121 D5q= 0.104
D3g= 0.0798 Dq5= D1g=
Cu= Cc=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 6045 Source of Sample: Client Samples Date:
Location: BIA-01#5 Elev./Depth: 20FT 6m

Mappa Testlab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

_Figure




PERCENT FINER

Particle Size Distribution Report

[ < € é s E £ 5 =] Q9 o o =] 8 ¢ 8
100 © v~ - =3 8 & o 3 % § 8 3 & F 3 @
(LT Il W T T
WL TS ]
90 i L :
' i %‘R |
80 A VI
70 \\
60 .
50
40 |
30 l
20
10
0 ! Vb |
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | cLay
0.0 0.0 2.8 2.9 5.2 66.0 23.1
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
3/8 in. 100.0
#4 97.2
40 | ola
. Atterberg Limits
#40 89.1 = = -
# 60 86.0 PL= LL= PI=
A 536 Coefficients
: Dgs= 0.192 Dgp= 0.115 Dgg= 0.102
D3p=.0.0809 D15= D1o=
Cy= Cc=
Classification
USCS= sSM AASHTO= A-2-4(0)
Remarks
¥ (no specification provided)
Sample No.: 6046 Source of Sample: Client Samples Date:
Location: BIA-02 #4 Elev./Depth: 15FT 45m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
" Barrow, Alaska

Project No: 2004-148

Figure




PERCENT FINER

Particle Size Distribution Report

c c c 5 c = £ £ o o o o o 8 & 8
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100 Tt ' epaillEREEl
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0 Lo ik
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT [ cLay
0.0 0.0 0.0 1.7 57 47.0 45.6
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
#4 100.0
#10 98.3
. :
. Atterberg Limits
# 60 86.9 = - —
# 80 81.0 PL= LL= Pi=
#200 45.6 Coefficients
Dgs= 0.220 Dgo= 0.102 D50= 0.0822
D30= D15= D10=
Cu'_' Cc=
Classification
USCS= SM AASHTO= A-4(0)
Remarks
¥ (no specification provided)
Sample No.: 6047 Source of Sample: Client Samples Date:
Location: BIA-03 #1 Elev./Depth: 25FT 0.75

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report

0 H H H 1 il 1 H H H H H H
il nn
% | 1\@ o
SN L]
80 ; ’ I T S
TSN |
n A\En
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50
40
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20
10
0 Vo HilH
500 100 10 k . 0.1 0.01 0.001
GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT [ cLay
0.0 0.0 34 6.5 12.4 48.1 29.6
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
3/4 in. 100.0
172 in. 99.6
. ,
. Atterberg Limits
#10 90.1 = — -
#20 83.2 PL= LL= Pi=
ﬁ ‘6‘8 %g _ Coe_fficients _
Dgs= 1.05 Dgp= 0.155 Dsp= 0.120
# 80 65.1 = = =
#200 29.6 D3g= 0.0757 D15= D10=
Cy= Cc=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
¥ (no specification provided)
Sample No.: 6048 Source of Sample: Client Samples Date:
Location: BIA-03 #2 Elev./Depth: 5FT 1.5m

Mappa TestLab

Barrow, Alaska
Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report

S s st gz se g 22 sss 3 898
100 | j 1 ¢ NN : : ! i :
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0 : : R s
500 100 10 L 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT |  cLay
0.0 0.0 3.9 4.1 3.6 69.9 18.5
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
3/4 in, 100.0
1/2 in. 99.7
| ;
. Atterberg Limits
#10 92.0 = p— —
#20 89.9 PL= LL= PI=
ﬁ 28 gg g Coefficients
# 80 80.4 D85= 0.228 D60= 0.123 D50= 0.108
#200 18.5 D3p= 0.0853 D15= D1o=
Cu= Cc=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 6049 Source of Sample: Client Samples Date:
Location: BIA-04 #3 Elev./Depth: 10FT 3m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148 Figure




PERCENT FINER

Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | cLAY
0.0 0.0 0.8 7.6 12.5 46.5 32.6
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
3/8 in 100.0
#4 99.2
| ;
. Atterberg Limits
#40 79.1 = = =
ﬁ 28 ;?g PL LL Pi
#200 32.6 Decs Coefficients _
g5= 0.803 - Dgp= 0.128 Dgg= 0.104
D3p= D15= D10=
Classification
USCS= sSM AASHTO= A-2-4(0)
Remarks
b (no specification provided)
Sample No.: 6050 Source of Sample: Client Samples Date:
Location: BIA-05 #1 Elev./Depth: 5FT 1.5m

Mappa TestLab

Barrow, Alaska
Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report

100 ' : . [ R H : : ' ol
ko e XERI
90 : N iHH
| a\; 1|
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0 ! Ll J1 0
500 100 10 ’ 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 1.3 0.8 2.7 51.0 44.2
SIEVE PERCENT SPEC.* PASS? s°|| Descrigtion
SIZE FINER PERCENT | (X=NO) Silty sand
3/8 in 100.0
#4 98.7
i | o0
. Atterberq Limits
#40 95.2 = — -
ﬁ gg gg ‘1‘ PL= LL= Pl=
#1900 442 Dece Coe_fflments _
g5= 0.190 Dgo= 0.104 D5g= 0.0844
D30= D15= D1o=
Cy= Cc=
Classification
USCS= SM AASHTO= A-4(0)
Remarks
* (no specification provided)
Sample No.: 6051 Source of Sample: Client Samples Date:
Location: BIA-05 #2 Elev./Depth: 10FT 3m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLAY
0.0 0.0 0.0 8.6 7.2 64.6 19.6
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand
#4 100.0
#10 91.4
B U ;
. Atterberg Limits
#60 78.7 = p -
# 80 56.5 PL= LL= Pi=
#200 19.6 Coefficients
Dgs= 0.473 Dgo= 0.190 Dsp= 0.160
D3g= 0.102 Dq5= D1o=
Cy= Cc=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 6052 Source of Sample: Client Samples Date:
Location: BIA-06 #2 Elev./Depth: 10FT 3m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT |  cLay
0.0 0.0 4.5 3.3 3.1 86.8 2.3
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand
1/2 in. 100.0
3/8 in. 99.5
##13 gg'g
. Atterberg Limits
#20 90.5 = = -
ﬁgg §§é PL= LL= PI=
%80 505 Dece Coe_ff|c|ents _
#200 23 85— 0.249 D60— 0.222 D50— 0.212
D3p= 0.191 D15= 0.138 D1o= 0.109
Cy= 2.05 Cc= 151
Classification
USCS= SP AASHTO= A-3
Remarks
b (no specification provided)
Sample No.: 6053 Source of Sample: Client Samples Date:
Location: BIA-06 #3 Elev./Depth: 15FT 45 m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLay
0.0 0.0 6.5 13.7 18.8 43.7 17.3
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
1/2 in. 100.0
3/8 in. 99.8
do | 73
. Atterberg Limits
#20 67.8 = p =
ﬁgg gig PL= LL= Pl=
# 80 46.0 Dgs= 2.72 e Deg= 0207
#200 17.3 85" 2. 60= 0. 50= 0.
D3p= 0.109 D15= D1o=
Cu= Cc=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 6054 Source of Sample: Client Samples Date:
Location: BIA-06 #4 Elev./Depth: 20FT 6m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT [ cLAY
0.0 0.0 18.0 11.6 13.0 27.0 304
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Silty sand with gravel
1/2 in. 100.0
3/8 in. 98.0
f0 | 704
. Atterberg Limits
#20 61.3 - — -
t | g "
%30 6.9 Dece Coe_fficients _
#1200 30.4 85: 5.38 DGO: 0.720 D50: 0.206
D3p= D15= D1o=
Cu= Cc=
Classification
USCS= sM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 6055 Source of Sample: Client Samples Date:
Location: BIA-07 #2 Elev./Depth: 10FT 3m

Mappa TestLab

2004-148

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No:

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 30.1 3.7 1.9 62.4 1.9
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
3/4 in, 100.0
1/2 in. 92.1
e 8 ;
. Atterberq Limits
#8 66.4 - — —
#20 65.1 PL= LL= PI=
#a 832 Coefficients
# 80 94 D85= 9.41 D60= 0.258 D50= 0.236
#200 1.9 D3p= 0.209 D15= 0.188 D1g= 0.181
Cu= 1.43 CC= 0.94
Classification
USCS= Ssp AASHTO= A-3
Remarks
* (no specification provided)
Sample No.: 6056 Source of Sample: Client Samples Date:
Location: BIA-07 #4 Elev./Depth: 17FT 51 m

Mappa TestLab

Barrow, Alaska
Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report

100 ! : : "\ '
. N T
. \ I R

TN ;
IR TR s

50 TN M T \
w EIl{ARE S ITEE AR |

30
20
10
0 : : i R | ]
500 100 10 E 0.1 0.01 0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 17.7 4.5 8.2 46.1 23.5
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand with gravel
3/8 in 100.0
82.3
| B ;
. Atterberg Limits .
# 40 69.6 = - -
# 60 66.9 PL= LL= Pl
##238 ggg Coefficients
’ Dgs= 5.50 Dgp= 0.193 D5o= 0.142
D3p= 0.0870 D15= D1g=
Cu= Cc=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 6057 Source of Sample: Client Samples Date:
Location: BIA-08 #2 Elev./Depth: 10FT 3.0m

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Mappa TestLab Rarrow, Alaska

Project No: 2004-148 Figure
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT |  CLAY
0.0 0.0 0.0 2.0 3.5 44.8 49.7
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
#4 100.0
#10 98.0
| ,
5 60 919 PL= Attf;ber Limits pl=
# 80 82.5
#200 49.7 Coefficients
Dgg= 0.195 Dgo= 0.0968 D5g= 0.0756
D30= D15= D1o=
Cu= Cc=
Classification
USCS= SM AASHTO= A-4(0)
Remarks
* (no specification provided)
Sample No.: 6058 Source of Sample: Client Samples Date:

Location: BIA-08 #3

Elev./Depth: 15FT 45m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148 Figure
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Particle Size Distribution Report

100 H \ 5‘.7‘ ! . Voo
a JN-Y-~.= NI
O a N
90 ' ; N : ; :\E:
0 AIL{NE N M | \
70 : : T i : ii.\i
60 —H i \
50 A z iiéiN'

40

EEEES BT @ it o

30

20

10

500 100 ' 10 1 0.1 0.01 0.001

GRAIN SIZE - mm
% GRAVEL % SAND % FINES

CRS. FINE CRS. | MEDIUM FINE SILT [  cLAY

1.3 3.5 49.6 43.7

% COBBLES

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand

1/2 in. 99.8
3/8 in, 99.5

%20 953 PL= A't_tf;berg Limits bl

) Coefficients
##288 Z§j? Dgs= 0.214 Dgp= 0.111 Dgg= 0.0871

D30= D15= D10=
Cu= CC=

Classification
USCS= SM AASHTO= A-4(0)

Remarks

" (no specification provided)

Sample No.: 6059 Source of Sample: Client Samples Date:
Location: BIA-08 # 4 Elev./Depth: 20FT 6m

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Ma p pa TeStLa b Barrow, Alaska

Project No: 2004-148 Figure
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SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
172 in. 100.0
3/8 in. 99.6
Ao | 543
%20 933 Pl AtLte:berg Limits bl
#40 922
ﬁ gg gg% Coefficients
D30= D15= D1o=
Cu= CC=
Classification
USCS= SM AASHTO= A-4(0)
Remarks
* (no specification provided)
Sample No.: 6060 Source of Sample: Client Samples Date:
Location: BIA-09 #3 Elev./Depth: 15FT 45 m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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SIEVE PERCENT SPEC.” PASS? Soil Descrigtion
SIZE FINER PERCENT (X=NO) Silty sandSilty sand
1/2 in. 99.7
3/8 in. 99.0
##18 %g
. Atterberg Limits
#20 70.7 - - -
ﬁ gg 22'5 PL LL ‘ PI
# 80 50.8 Dgs= 4.18 E():oiﬁ:)c;?srzlts  Deg= 0127
#200 31.0 85= 4. 60= 0. 50= 0.
D3p= D15= D1o=
Cy= Cc
Classification
USCS= sSM AASHTO= A-2-4(0)
Remarks
¥ (no specification provided)
Sample No.: 6061 Source of Sample: Client Samples Date:
Location: BIA-09 #4 Elev./Depth: 20FT 6m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt and gravel
3/4 in. 100.0
1/2 in. 98.9
A e ,
. Atterberg Limits
#38 48.9 = — -
#20 424 PL= LL= Pi=
ﬁ gg §§§ Coefficients
#80 22:4 D85f 731 DGOf 4.43 D50f 2.70
#200 10.8 D30= 0.219 D15= 0.132 D10=
Cu= CC=
Classification
USCS= SP-SM AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6062 Source of Sample: Client Samples Date:
Location: BIA-09 #6 Elev./Depth: 30FT 9m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148 Figure
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SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy silt
1/2 in. 99.8
3/8 in. 99.6
fo | os
. Atterberg Limits
#20 95.8 - — -
ﬁ gg ggg PL LL Pl
# 80 843 Dgs= 0.184 D e Dsg=
#200 50.7 85~ Y- 60~ V- 50~
30= D15= D10=
CU= CC=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
*" (no specification provided)
Sample No.: 6063 Source of Sample: Client Samples Date:
Location: BIA-10#3 Elev./Depth: 15FT 45m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148
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SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
#4 100.0
#10 74.1
3| a ,
. Atterberg Limits
#60 52.0 = — —
# 80 422 PL= LL= PI=
#200 17.2 Coefficients
Dgs= 3.06 Dgo= 0.336 Dgp= 0.233
D3g= 0.118 D15= D1o=
CU= CC=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 6064 Source of Sample: Client Samples Date:

Location: BIA-10#5

Elev./Depth: 25FT 7.5m

Mappa TestLab

Barrow, Alaska
Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report

e c c é c £ £ £ o a o o o 8 3 8
P o o - -5 92 i : § 2 § 2 F 5 8§
100 : ’ : T\ : ; : A
LN WLl
90 i i
N~ T T Al
L L
80 T \ o
70 \ it
60 \ §
50 \
40 —
30 L
20 i
10
0 ! Vs HERN
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | cLAY
0.0 0.0 10.3 3.9 4.3 57.5 24.0
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
3/8 in. 100.0
#4 89.7
A ;
. Atterberq Limits
#40 81.4 = - =
ﬁgg 283 PL LL PI
#9200 240 Dace Coe_fflcients _
g5= 1.44 Dgo= 0.142 D5g= 0.117
D3g= 0.0828 D15= D1g=
Cu= Cc=
Classification
USCS= sSM AASHTO= A-2-4(0)
Remarks
¥ (no specification provided)
Sample No.: 6065 Source of Sample: Client Samples Date:
Location: BIA-11#2 Elev./Depth: 10FT 3m

Mappa TestlLab

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure
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SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
1/2 in. 99.7
3/8 in. 99.7
i | 9
. Atterberg Limits
#20 96.5 - — -
#40 95.3 PL LL Pl
z gg g;g Coefficients
D30= D15= D10=
Cu= CC=
Classification
USCS= SM AASHTO= A-4(0)
Remarks
¥ (no specification provided)
Sample No.: 6066 Source of Sample: Client Samples Date:
Location: BIA-13 #3 Elev./Depth: 15FT 45m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure
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SIEVE PERCENT SPEC.* PASS? S°i| Descrietion
3/8 in. 100.0
#4 96.2
| ;
. Atterberg Limits
#40 92.0 - — —
# 60 868 PL= LL= Pl=
##288 Sg:g Dot Coe_fficients _
g5= 0.245 Dgg= 0.183 Dsgg= 0.160
D3p= 0.119 D15= 0.0924 D1p= 0.0845
Cy= 216 Cc= 092
Classification
USCS= SP AASHTO= A-3
Remarks
* (no specification provided)
Sample No.: 6067 Source of Sample: Client Samples Date:
Location: BIA-13 #4 Elev./Depth: 20FT 6m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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o,
%o COBBLES CRS. FINE CRS. MEDIUM FINE SILT |

0.0 0.0 1.1 0.9 44 86.9 6.7

CLAY

SIEVE | PERCENT | SPEC.* | PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt

3/8 in. 100.0
#4 98.9
#10 98.0

#20 96.0 ..
#40 93.6 PL= Alt_tfiberg Limits ore

g | % '
4200 67 Dece COe_fﬁclents _

g5= 0.239 Dgp= 0.152 Dgo= 0.132
D3p= 0.101 D4{5= 0.0832 D1g= 0.0782
Cy= 1.94 Cc= 0.85

Classification
USCS= SP-SM AASHTO= A-3

Remarks

¥ (no specification provided)

Sample No.: 6068 Source of Sample: Client Samples Date:
Location: BIA-14#4 Elev./Depth: 20FT 6m

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Mappa TeStLab Barrow, Alaska

Project No: 2004-148 Figure
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0.0 0.0 4.2 2.9 6.4 55.1 314
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
1/2 in. 100.0
3/8 in. 99.1
do | 99
. Atterberg Limits
#20 89.3 = - -
#40 86.5 PL LL '
ﬁ gg 2(7)2 Coefficients
#200 314 D85f 0.361 DSOf 0.187 D5p= 0.156
D30= D15= D10=
Cu= Cc=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 6069 Source of Sample: Client Samples Date:
Location: BIA-15#2 Elev./Depth: 10FT 3m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sandy silt
#4 100.0
#10 93.5
R
. Atterberg Limits
#60 86.7 = - =
# 80 79.2 PL= LL= PI=
#200 50.5 Coefficients
Dgs= 0.231 Dgo= 0.0976 Dsgp=
D30= D15= D10=
Cu= Cc=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
* (no specification provided)
Sample No.: 6070 Source of Sample: Client Samples Date:

Location: BIA-15#4

Elev./Depth: 20FT

6m

Mappa TestlLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure
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SIEVE PERCENT SPEC.* PASS? Soil Description
3/8 in. 100.0
#4 91.2
g ;
. Atterberqg Limits
#40 6.9 = p —
460 57 PL= LL= Pl=
##288 31'§ Dece Coe_fficients _
85= 4.49 Dgo= 3.57 Dsg= 3.24
D3g= 2.59 D15= 2.05 D1g= 1.20
Cy= 298 Cc= 1.57
Classification
USCS= Ssp AASHTO= A-l1-a
Remarks
b (no specification provided)
Sample No.: 6071 Source of Sample: Client Samples Date:
Location: BIA-16 #3 Elev./Depth: 15FT 45m

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Mappa TestLab Barrow, Alaska

Project No: 2004-148 Figure
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0.0 0.0 49.1 12.5 8.4 28.7 1.3
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
3/4 in. 100.0
1/2 in. 97.8
R ,
410 384 PL= AtLtf;ber Limits bl
#20 32.7
ﬁ gg %(5)2 Coefficients
#200 1.3 D3p= 0.425 D15= 0.198 D1p= 0.172
Cy= 32.76 Cc= 0.19
Classification
USCS= Sp AASHTO= A-1-a
Remarks
* (no specification provided)
Sample No.: 6072 Source of Sample: Client Samples Date:

Location: BIA-16 #4

Elev./Depth: 20FT 6m

Mappa TestlLab

Barrow, Alaska
Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure
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0.0 0.0 66.8 12.7 7.1 114 2.0
SIEVE PERCENT SPEC.* PASS? So“ Descrintion
SIZE FINER PERCENT | (X=NO) Poorly graded gravel with sand
3/4 in. 100.0
1/2 in. 90.7
By |8 ,
- Atterberg Limits
#8 21.7 - — -
ﬁﬁg {gz PL LL Pl
: Coefficients
#80 107 Dgs5= 11.6 Dgo= 8.20 Dsg= 6.96
#1900 20 D3p= 4.25 D15= 0.702 D1g= 0.240
Cy= 3420 Cc= 9.16
Classification
USCS= GP AASHTO= A-l1-a
Remarks

¥ (no specification provided)

Sample No.: 6073 Source of Sample: Client Samples Date:
Location: BIA-16#5 Elev./Depth: 25FT 7.5m

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Mappa TestlLab Rarrow, Alaska
Project No: 2004-148 _Figure
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% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLAY
0.0 0.0 72.2 9.6 4.9 11.7 1.6
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded gravel with sand
3/4 in. 100.0
1/2 in. 88.0
|
. Atterberg Limits
#8 18.7 = __g__ =
#20 15.0 PL= LL= PI=
ﬁ g(o) }';’g Coefficients
#80 55 Dgs= 12.0 Dgpo= 8.49 Dgp= 7.33
#200 1.6 D3g= 5.04 D15= 0.850 D1g= 0.234
Cy= 36.32 Cc= 12.82
Classification
USCS= GP AASHTO= A-l-a
Remarks
* (no specification provided)
Sample No.: 6074 Source of Sample: Client Samples Date:
Location: BIA-16 #6 Elev./Depth: 30FT 9m

Mappa TestLab

Barrow, Alaska
Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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0.0 0.0 63.1 13.1 5.6 16.0 2.2
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded gravel with sand
3/4 in. 100.0
1/2 in. 89.7
|
: Atterberq Limits
#8 24.6 = — —
#20 20.3 PL= LL= PI=
ﬁ gg %g% Coefficients
480 78 Dgs= 11.3 Dgo= 7.26 Dgg= 6.16
#200 29 D3p= 3.80 D15= 0.244 Dqp= 0.200
Cy= 3635 Cc= 9.94
Classification
USCS= GP AASHTO= A-l1-a
Remarks
B (no specification provided)
Sample No.: 6075 Source of Sample: Client Samples Date:
Location: BIA-16 #7 Elev./Depth: 35FT 10.5

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148
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L7

a COBBLES CRS. FINE CRS. | MEDIUM FINE SILT |

0.0 0.0 19.7 23.8 11.3 24.5 20.7

CLAY

SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Silty sand with gravel
1/2 in. 100.0
3/8 in. 99.5
#4 80.3
#8 Zgg Atterberg Limits
455 PL= LL= Pl=

gég Coefficients

: Dg5= 5.56 Dgo= 2.39 Dgo= 1.04
20.7 D3p= 0.130 D15= D1o=
Cy= Ce

Classification
USCS= SM AASHTO= A-1-b

Remarks

#2
#4
#6
#38

20

OO ODO

#

* (no specification provided)

Sample No.: 6076 Source of Sample: Client Samples Date:
Location: BIA-17 #3 Elev./Depth: 15FT 4.5m

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Mappa TestLab Barrow, Alaska

Project No: 2004-148 Figure
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% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 11.8 12.3 9.5 11.8 54.6
SIEVE PERCENT SPEC.* PASS? Soil Descrij)tion
SIZE FINER PERCENT | (X=NO) Sandy silt
3/8 in. 100.0
4 88.2
| 8 ;
. Atterberq Limits
# 40 66.4 = - =
ﬁgg gg% PL LL PI
4700 546 Decc Cog_fflclents _
85= 3.90 Dgo= 0.182 Dso=
D30= D15= D10=
Cu= CC=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
* (no specification provided)
Sample No.: 6077 Source of Sample: Client Samples Date:
Location: BIA-17 #5 Elev./Depth: 25FT 7.5m

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Mappa TeStLab Barrow, Alaska
Project No: 2004-148 Figure
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0.0 0.0 41.7 17.9 10.3 25.2 4.9
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
3/4 in. 100.0
1/2 in. 97.9
g ;
. Atterberg Limits
#10 40.4 = p =
#20 34.4 PL= LL= PI=
z ‘gg %2; Coefficients
# 80 16:9 D85= 7.38 D60= 4.91 D50= 3.88
#1200 4.9 D3p= 0.417 D15= 0.165 D1g= 0.123
Cy= 39.85 Cc= 029
Classification
USCS= Ssp AASHTO= A-1-a
Remarks
* (no specification provided)
Sample No.: 6078 Source of Sample: Client Samples Date:
Location: BIA-17 #6 Elev./Depth: 30FT 9m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure




Particle Size Distribution Report
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% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLay
0.0 0.0 29.8 12.8 8.9 44.3 42
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
3/8 in. 100.0
#4 70.2
A | ;
. Atterberg Limits
#40 48.5 = o =
ﬁgg ‘3“1‘2 PL= LL PI
#1200 4 Deee Coe_fficlents _
85= 6.97 Dgo= 2.69 Dgg= 0.656
D3p= 0.172 D15= 0.109 D1p= 0.0918
Cu= 2929 Cc= 0.12
USCS= SP AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6079 Source of Sample: Client Samples Date:
Location: BIA-17 #7 Elev./Depth: 35FT 10.5

Mappa TestLab

Barrow, Alaska
Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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0.0 0.0 0.0 0.1 1.7 91.8 6.4
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt
#4 100.0
#8 99.9
| % ;
. Atterberg Limits
#60 83.9 = = =
# 80 57.3 PL= LL= Pl
#200 64 Coefficients
Dgs= 0.254 Dgo= 0.186 Dgp= 0.164
D3p= 0.121 D15= 0.0903 D1g= 0.0811
Cu= 229 Ce= 097
Classification
USCS= SP-SM AASHTO= A-3
Remarks
* (no specification provided)
Sample No.: 6080 Source of Sample: Client Samples Date:

Location: BIA-17 #8

Elev./Depth: 40FT 12m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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Particle Size Distribution Report

Location: BIA-18 #4
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% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | cLay
0.0 0.0 7.5 25.5 10.8 40.7 15.5
SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand
3/8 in. 100.0
#4 92.5
| % ;
. Atterberq Limits
# 40 56.2 = - ; -
#60 54.2 PL= LL= Pi=
##288 ‘ltg(s) Coefficients
’ Dgs= 3.61 Dgo= 1.22 Dgg= 0.204
D3p= 0.108 D15= D1g=
Cu= CC=
Classification
USCS= sSM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 6081 Source of Sample: Client Samples Date:

Elev./Depth: 20FT 6m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Barrow, Alaska

Project No: 2004-148 Figure
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% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 8.9 15.9 8.9 12.1 54.2
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sandy silt
3/8 in. 100.0
#4 91.1
T
: Atterberq Limits
#40 66.3 = — -
zgg ggg PL= Li= Pl=
4200 540 Dece Coeifflclents _
85= 3.42 Dgp= 0.186 D5o=
D30= D1s5= D1p=
Cu= Cc=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
* (no specification provided)
Sample No.: 6082 Source of Sample: Client Samples Date:

Location: BIA-18 #5

Elev./Depth: 25FT 7.5m

Mappa TestLab

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska
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SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
1/2 in. 99.2
3/8 in. 95.8
do | 719
. Atterberqg Limits
#20 32.1 = - -
460 18.8 PL= LL= Pi=
##288 li:g _ Coe_fficients _
Dgs= 5.73 Dgo= 1.53 D5o= 1.25
D3g= 0.798 D15= 0.185 D1g= 0.125
Cy= 12.25 Cc= 3.34
Classification
USCS= SP AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6083 Source of Sample: Client Samples Date:
Location: BIA-18 #6 Elev./Depth: 30FT 9m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148
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% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 4.6 1.1 2.7 37.1 54.5
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy silt
3/4 in. 100.0
1/2 in. 98.0
A | o ;
. Atterberg Limits
#10 94.3 - - -
#20 92.1 PL= Li= |
ﬁ ‘ég g}tg ‘ Coefficients
# 80 72.6 Dgs= 0.251 Dgo= 0.110 Ds50=
#200 54.5 D30= D15= D1o=
CU= CC=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
¥ (no specification provided)
Sample No.: 6084 Source of Sample: Client Samples Date:
Location: BIA-18 #7 Elev./Depth: 35FT 10.5m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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Particle Size Distribution Report
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% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLay
0.0 0.0 38.5 9.4 9.4 32.7 10.0 '
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt and gravel
3/4 in. 100.0
1/2 in. 98.4
. Atterberg Limits
#10 52.1 - - -
%20 458 PL LL Pl
ﬁ gg gg; Coefficients
#80 3211 Dgs= 7.84 Dgp= 4.54 Dgo= 1.40
4900 10.0 D3p= 0.166 D15= 0.0918 D10= 0.0750
Cy= 60.53 Cc= 0.08
USCS= SP-SM AASHTO= A-1-b
Remarks
¥ (no specification provided)
Sample No.: 6085 Source of Sample: Client Samples Date:
Location: BIA-18 #8 Elev./Depth: 37FT 11.1

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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0.0 0.0 4.4 3.8 2.4 71.5 17.9
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
3/8 in 100.0
#4 95.6
TR ;
. Atterberg Limits
#40 89.4 - — -
ﬁ gg ggg PL LL PI
#1900 179 5 Coe_ff|c|ents _
g5= 0.231 Dgo= 0.138 D5op= 0.118
D3p= 0.0886 Dq5= D1p=
Cu— Cc=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 6086 Source of Sample: Client Samples Date:
Location: BIA-19#4 ' Elev./Depth: 20FT 6m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148
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0.0 0.0 0.6 1.3 4.7 90.8 2.6
SIEVE PERCENT SPEC.* PASS? Soil Description
3/8 in. 100.0
#4 99.4
TR ;
. Atterberq Limits
#40 93.4 = = =
# 60 83.9 PL= LL= Pl
##288 2;2 Coefficients
' Dgs= 0.262 Dgo= 0.223 D5p= 0.212
D3g= 0.191 D45= 0.135 D1p= 0.107
Cy= 2.09 Ce= 1.53
Classification
USCS= SpP AASHTO= A-3
Remarks
¥ (no specification provided)
Sample No.: 6087 Source of Sample: Client Samples Date:
Location: BIA-20 #5 Elev./Depth: 25FT 7.5m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148
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% COBBLES % GRAVEL % SAND % FINES

CRS. FINE CRS. MEDIUM FINE SILT | CLAY

0.0 0.0 38.9 24.2 9.5 16.6 10.8

SIEVE PERCENT SPEC.* PASS? Soil Description

SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt and gravel
3/4 in, 100.0
172 in. 97.1
wE | o

. Atterberg Limits
#3 39.6 - aremerg Limils - _
306 PL= LL= PI=
%Zg Coefficients
198 Dgs= 7.98 Dgo= 4.63 Dgp= 3.55
10.8 D3g= 0.725 D15= 0.121 D1po=

Cu= Cc=

NSRS
Sooon i
SSSSS

Classification
USCS= SP-SM AASHTO= A-l-a

Remarks

* (no specification provided)

Sample No.: 6088 Source of Sample: Client Samples Date:
Location: BIA-21 #5 Elev./Depth: 25FT 7.5

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Mappa TestLab Barrow, Alaska

Project No: 2004-148 Figure




Particle Size Distribution Report
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0,
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT |  cLAY
0.0 . 0.0 457 29.9 6.1 9.0 9.3
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded gravel with silt and sand
3/4 in. 100.0
1/2 in. 97.5
i ;
. Atterberg Limits
#8 25.7 = — -
#20 19.6 PL= LL= Pi=
ﬁ 28 %g% Coefficients
' Dgs= 7.64 Dgo= 5.19 Dgp= 4.42
# 80 15.0
#200 93 D3p= 2.79 D4q5= 0.180 D1p= 0.0841
Cu= 61.71 Cc= 17.78
Classification
USCS= GP-GM AASHTO= A-l-a
Remarks
* (no specification provided)
Sample No.: 6089 Source of Sample: Client Samples Date:
Location: BIA-21#6 Elev./Depth: 29FT 8.7m

Mappa TestLab

Barrow, Alaska
Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Well-graded gravel with sand
3/4 in, 100.0
1/2 in. 94.9
R |2 ,
. Atterberg Limits
#10 31.5 = = -
#20 253 PL= LL= PI=
ﬁ ‘ég %%g Coefficients
: Dgs= 10.0 Dgo= 6.50 Dgo= 5.39
# 80 10.9
#1200 33 D3p= 1.57 Dq5= 0.212 D1g= 0.173
Cy= 3765 Ce= 2.20
Classification
USCS= GW AASHTO= A-l-a
Remarks
* (no specification provided)
Sample No.: 6090 Source of Sample: Client Samples Date:
Location: BIA-21 #7 Elev./Depth: 34FT 10.2

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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Particle Size Distribution Report
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0.0 0.0 47.0 11.6 5.5 32.1 3.8
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
3/4 in, 100.0
1/2 in. 93.2
: ' Atterberq Limits
#38 42.1 = p =
#20 38.7 PL= L= Pi=
F - Cooficients
#80 13.4 = 9.77 D60— 5.67 D50— 4.30
#1200 38 D3p= 0.248 D15= 0.187 Dqg= 0.132
Cy= 42.96 Cc= 0.08
Classification
USCS= Sp AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6091 Source of Sample: Client Samples Date:
Location: BIA-21 #8 Elev./Depth: 39FT 11.7

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148
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SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy silt
3/8 in. 100.0
#4 94.2
s
: Atterberg Limits
#40 59.6 = — =
# 60 58.6 PL= LL= Pl=
##2(8)8 ggz Coefficients
' Dgs= 3.50 Dgp= 0.587 D5p=
D3p= Dq5= D10=
Cy Cc=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
* (no specification provided)
Sample No.: 6092 Source of Sample: Client Samples Date:
Location: BIA-22 #4 Elev./Depth: 19FT 5.7m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




PERCENT FINER

Particle Size Distribution Report

c e [ é c < £ £ =3 o o o o 8 2 8
° n noe - % 23 i 5 g 2 &3 €& 5 = ¢
100 : : ' : ' : ' A
90
80
70 T
60 ARENE
50 e
4o X\ HH
T
N N
T
20 \\ R
o | \ z
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | cLAY
0.0 0.0 51.6 16.2 8.8 21.1 2.3
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Well-graded gravel with sand
3/4 in. 100.0
1/2 in. 94.4
A4 ;
- Atterberqg Limits
#38 33.6 = - =
ﬁ 4218 %g% PL= LL= PI=
# 60 203 Dece Soefficients
# 80 112 85~ 9.08 60~ 588 50= 491
#200 23 D3p= 1.49 D4{5= 0.209 D1g= 0.170
Cy= 34.52 Cc= 223
Classification
USCS= GW AASHTO= A-l-a
Remarks
* (no specification provided)
Sample No.: 6093 Source of Sample: Client Samples Date:

Location: BIA-22 #5

Elev./Depth: 24FT 72m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand
3/8 in. 100.0
#4 94.1
##23 835
. Atterberg Limits
#40 80.4 = = =
# 60 78.3 PL= LL= Pl=
##288 ggé Coefficients
’ Dgs= 1.25 Dgp= 0.172 Dsgg= 0.140
D3p= 0.0922 D15= D1p=
Cy= Cc=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
b (no specification provided)
Sample No.: 6094 Source of Sample: Client Samples Date:

Location: BIA-22 #6

Elev./Depth: 29FT 8.7m
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Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy silt
3/8 in. 100.0
#4 87.2
i | &3
. Atterberg Limits
#40 62.0 = = -
# 60 60.9 PL= LL= PI=
# 80 39.4 Coefficients
#200 574 Dae= S = N Ons -
g5= 4.30 Dgo= D5g=
D3p= D1s5= D10=
Cy= Cc=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
* (no specification provided)
Sample No.: 6095 Source of Sample: Client Samples Date:
Location: BIA-23 #4 Elev./Depth: 19FT 5.7m
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Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy silt
3/8 in. 100.0
#4 85.1
| ;
. Atterberg Limits
# 40 59.5 = = =
# 60 583 PL= LL= PI=
##238 ggg Coefficients
) Dgs= 4.73 Dgo= 0.599 Dso=
D30= D15= D10=
Cu= Cc=
Classification
USCS= ML AASHTO= A-40)
Remarks
¥ (no specification provided)
Sample No.: 6096 Source of Sample: Client Samples Date:
Location: BIA-23 #5 Elev./Depth: 24FT 72m
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Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 54.9 252 6.1 7.5 6.3
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded gravel with silt and sand
3/4 in. 100.0
1/2 in. 96.3
mE | ,
. Atterberg Limits
#8 223 = — -
#20 154 PL= LL= Pl=
ﬁ ‘6‘8 }32 Coefficients
) Dgs= 9.27 Dgo= 6.11 Dso= 5.19
# 80 11.0 =
#1200 6.3 D3p= 3.29 D15= 0.714 D1p= 0.150
Cy= 40.84 Cc= 11.83
Classification
USCS= GP-GM AASHTO= A-l-a
Remarks
* (no specification provided)
Sample No.: 6097 Source of Sample: Client Samples Date:
Location: BIA-23 #6 Elev./Depth: 29FT 8.7m
Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
Mappa TestLab Barrow, Alaska
e Project No: 2004-148 Figure
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Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | cLay
0.0 0.0 73.1 11.2 4.9 10.5 0.3
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded gravel with sand
3/8in 100.0
#4 26.9
B :
. Atterberg Limits
#40 10.8 = — -
% 60 99 PL= LL= PI=
##288 gg Coifficients _
Dgs= 8.4 Dgp= 6.86 Dgp= 6.25
D3 = 4.9 D15= 1.81 D1o= 0.256
c 26.8 Cc= 14.11
Classification
USCS= GP AASHTO= A-1-a
Remarks
* (no specification provided)
Sample No.: 6098 Source of Sample: Client Samples .Date:
Location: BIA-23 #7 Elev./Depth: 34FT 10.2

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure
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Particle Size Distribution Report
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLay
0.0 0.0 21.4 15.1 6.4 42.9 14.2
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand with gravel
3/8 in. 100.0
#4 78.6
o | 5
. Atterberq Limits
#40 57.1 = = =
ﬁ gg ‘5; ‘7‘.(2) PL= LL= Pl=
#200 14.2 _ Coefficients _
Dgs= 5.97 Dgo= 1.11 Dgg= 0.202
D3p= 0.110 D15= 0.0764 D1p=
Cu= Ce=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
¥ (no specification provided)
Sample No.: 6099 Source of Sample: Client Samples Date:
Location: BIA-23 #8 Elev./Depth: 39FT 11.7

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT ] CLAY
0.0 0.0 32.0 26.3 15.0 20.1 6.6
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt and gravel
1/2 in. 100.0
3/8 in, 99.5
do | 89
. Atterberg Limits
# 20 31.8 = - =
4240 26.7 PL LL Pl
ﬁ 28 %gg Coefficients
#1200 66 D85= 7.01 D60= 3.85 D50= 2.82
D3g= 0.649 D15= 0.189 D1g= 0.127
Cu= 30.31 Cc= 0.86
Classification
USCS= SP-SM AASHTO= A-1-a
Remarks
¥ (no specification provided)
Sample No.: 6100 Source of Sample: Client Samples Date:

Location: BIA-24 #4 Elev./Depth: 20FT 6m

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Mappa TestLab

Figure
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT [ cLAY
0.0 0.0 41.2 38.5 3.1 7.4 9.8
SIEVE PERCENT SPEC.* PASS? Soil Descrigtion
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt and gravel
1/2 in. 100.0
3/8 in. 99.1
Jo | 303
. Atterberg Limits
#20 18.0 = — -
#40 17.2 PL= LL= Pi=
ﬁ gg %2'}1 Coefficients
; Dgs= 7.48 Dgo= 4.85 D5p= 4.06
#200 o8 Dap= 2.71 D15= 0.200 D1g= 0.0780
Cy= 62.18 Cc= 19.35
Classification
USCS= SP-SM AASHTO= A-1-a
Remarks
* (no specification provided)
Sample No.: 6101 Source of Sample: Client Samples Date:
Location: BIA-24 #5 Elev./Depth: 24FT 72m

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Mappa TestLab Rarrow, Alaska

Project No: 2004-148 Figure
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Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLay
0.0 0.0 35.1 30.9 14.5 16.6 2.9
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Well-graded sand with gravel
3/4 in. 100.0
1/2 in. 99.1
e ,
. Atterberg Limits
#8 37.8 = = =
ﬁ 42;8 % 3.7 PL= LL= Pl=
5 -
#60 135 Dece Coeifflclents _
480 73 g5= 6.98 Dgp= 4.30 Dgp= 3.42
#1200 29 D3p= 1.56 Dq5= 0.275 D1g= 0.208
Cy= 20.65 Cc= 2.71
Classification
USCS= sw AASHTO= A-1-a
Remarks
¥ (no specification provided)
Sample No.: 6102 Source of Sample: Client Samples Date:
Location: BIA-24 #6 Elev./Depth: 29FT 8.7m

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Mappa TeStLab Barrow, Alaska

Project No: 2004-148 Figure
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT |  cLay
0.0 0.0 3.2 34 4.9 69.7 18.8
SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
3/8 in. 100.0
#4 96.8
| ;
. Atterberg Limits
#40 88.5 - - -
# 60 851 PL= LL= Pl
##288 ?g% Coefficients
' Dgg= 0.250 Dgo= 0.199 Dgg= 0.180
D3p= 0.130 D15= D1g=
Cu= CC=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
¥ (no specification provided)
Sample No.: 6103 Source of Sample: Client Samples Date:
Location: BIA-24 #7 Elev./Depth: 34FT 10.2

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure
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Particle Size Distribution Report

£ c < ,:S [ E £ E =} Q o o o 8 2 8
° N - -3 22 3 % § g3 & s z ¢
100 T 7T eyl | H H H '
T i i ’
% : e
80 ‘\
70 !
60
50
e
40 '
30
20
10
0 : Lol il
500 100 10 1 0.1 0.01 0.007
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
3.2 2.6 43.9 46.7
SIEVE PERCENT SPEC.* PASS? SO" Descrigtion
SIZE FINER PERCENT (X=NO) Silty sand
1/2 in. 99.6
3/8 in. 99.6
s | o036
. Atterberg Limits
#20 91.7 - - -
%40 906 PL LL Pl
ﬁ gg ggg Coefficients
#200 46:7 D85f 0.246 DGOf 0.155 DSOf 0.102
D3p= D15= D1o=
Cy= Cc=
USCS= SM AASHTO= A-4(0)
Remarks
¥ (no specification provided)
Sample No.: 6104 Source of Sample: Client Samples Date:
Location: BIA-25 #1 Elev./Depth: 5FT 1.5m

Mappa TestlLab

Barrow, Alaska
Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | ocLaY
0.0 0.0 1.5 2.0 2.2 27.6 66.7
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy silt
3/8 in. 100.0
#4 98.5
TR ;
. Atterberqg Limits
# 40 94.3 = = =
ﬁ gg 33. 4 PL LL PI
7 .
#200 66.7 Dears Coefficients _
g5= 0.149 Dgo= Dsp=
D3p= D15= D10=
Cu= Cc=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
* (no specification provided)
Sample No.: 6105 Source of Sample: Client Samples Date:
Location: BIA-25#2 Elev./Depth: 10FT 3m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 1.2 1.6 2.9 32.5 61.8
SIEVE PERCENT SPEC.” PASS? Soil Descrigtion
SIZE FINER PERCENT | (X=NO) Sandy silt
1/2 in. 100.0
3/8 in. 99.8
do | o
. Atterberg Limits
#20 95.4 = — -
k10 043 PL= LL= Pi=
#60 93.2 Coefficients
# 80 90.5 Das= 0.140 Den= Den=
#200 61.8 5= 0.1 60= 50~
D3p= D15= D1g=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
¥ (no specification provided)
Sample No.: 6106 Source of Sample: Client Samples Date:
Location: BIA-26 #1 Elev./Depth: S5FT 15m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure
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o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | ' cLAY
0.0 0.0 0.1 0.1 0.3 64.2 353
SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
3/8 in. 100.0
#4 99.9
i | %97
. Atterberg Limits
#40 99.5 = — =
ﬁ gg 32% PL= LL= Pl=
#200 353 Dece Coefficients _
g5= 0.149 Dgo= 0.105 Dgg= 0.0918
D30= D15= D10=
Cu= Cc=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 6107 Source of Sample: Client Samples Date:
Location: BIA-26 #2 Elev./Depth: 10FT 3m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure
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GRAIN SIZE - mm
0 % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 6.1 3.7 3.6 34.4 52.2
SIEVE PERCENT SPEC.* PASS? Soll Description
SIZE FINER PERCENT | (X=NO) Sandy silt
3/8 in. 100.0
#4 93.9
a9 ;
. Atterberg Limits
#40 86.6 - — -
#60 85.0 PL= LL= Pl=
##288 Zgg Coefficients
’ Dgs= 0.250 Dgpo= 0.0934 Dgo=
D30= D15= D1o=
Cy= Cc=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
* (no specification provided)
Sample No.: 6108 Source of Sample: Client Samples Date:
Location: BIA-27 #2 Elev./Depth: 10FT 3m

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Mappa TestLab Barrow, Alaska

Project No: 2004-148 Figure
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | CLAY
0.0 0.0 10.3 9.0 4.7 44.5 31.5
SIEVE PERCENT SPEC.” PASS? Soil Descrigtion
SIZE FINER PERCENT (X=NO) Silty sand
3/8 in. 100.0
#4 89.7
i | 78
. Atterberg Limits
#40 76.0 = — -
4 60 734 PL= LL= Pi=
##288 g?g Coefficients
) Dgs= 3.29 Dgo= 0.146 Dgg= 0.113
D3p= D15= D1g=
Cu= Cc=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 6109 Source of Sample: Client Samples Date:
Location: BIA-28 #2 Elev./Depth: 10FT 3m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure
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Particle Size Distribution Report
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | cLay
0.0 0.0 11.7 10.0 7.7 414 29.2
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
3/4in, 100.0
1/2 in. 98.1
R | ,
. Atterberg Limits
# 10 78.3 - — =
#20 730 PL= LL= Pl
ﬁ ‘6‘8 Zgg Coefficients
' Dgs5= 3.70 Dgo= 0.183 D5q= 0.134
# 80 59.5 5= 60= 50=
#200 292 D3g= 0.0767 D15= D10=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
* (no specification provided)
Sample No.: 6110 Source of Sample: Client Samples Date:
Location: BIA-28 #3 Elev./Depth: 15FT 4.5m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cray
0.0 0.0 46.0 12.1 6.1 31.0 4.8
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded sand with gravel
3/4 in. 100.0
1/2 in. 96.6
.
. Atterberq Limits
#8 427 = = —
#20 37.8 PL= LL= I=
ro | _ Costiconts
# 380 2.1 Dgs= 8.72 Dgo= 5.44 Dgo= 4.21
#200 48 D3p= 0.213 Dq5= 0.113 D4g= 0.0926
Cy= 58.75 Cc= 0.09
Classification
USCS= SP AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6111 Source of Sample: Client Samples Date:

Location: BIA-28 #4

Elev./Depth: 20FT 6m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT [ cLAY
0.0 0.0 35.7 15.7 15.3 15.6 17.7
SIEVE PERCENT SPEC.* PASS? Soil Description
3/4in. 100.0
1/2 in. 97.1
- Atterberg Limits
#8 50.3 = — =
#20 410 PL= LL= PI=
ﬁ 28 333 _ Coe_fficients _
Dgs= 7.82 Dgo= 4.14 Dso= 2.30
# 80 25.0 = = =
#200 17.7 D3p= 0.327 D15= D1o=
Cu= Cc=
Classification
USCS= sSM AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6112 Source of Sample: Client Samples Date:
Location: BIA-29 #1 Elev./Depth: SFT 1.5m

Mappa TestLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148
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o,
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLay
0.0 0.0 434 17.5 5.7 17.9 15.5
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty gravel with sand
3/4 in. 100.0
1/2 in. 96.7
B |
. Atterberg Limits
#8 40.5 = p =
ﬁ %8 g g% PL= LL= Pl=
60 319 Do 8 Ig:oe_fflments Dens 3.8
# 80 26.3 g5= 8.17 60~ 511 50 3.
#200 155 D30= 0.224 D15= D10=
u= Cc=
Classification
USCS= GM AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6113 Source of Sample: Client Samples Date:

Location: BIA-30 #4

Elev./Depth: 20FT 6m

Mappa TestLab

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Barrow, Alaska
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLay
0.0 0.0 36.5 27.3 7.3 16.1 12.8
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand with gravel
3/4 in. 100.0
1/2 in. 99.2
Ry |l :
. Atterberq Limits
#8 39.1 = - -
#20 3111 PL= LL= PI=
ﬁ gg %gz Coefficients
# 80 211 DSSf 7.40 Dsof 4.40 D5Of 3.44
#7200 12.8 D39— 0.608 D1§— 0.105 D1o=
Cu= c
Classification
USCS= SM AASHTO= A-l-a
Remarks
* (no specification provided)
Sample No.: 6114 Source of Sample: Client Samples Date:

Location: BIA-30#5

Elev./Depth: 24FT 72m

Mappa TestlLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study

Barrow, Alaska
Project No: 2004-148

_Figure
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Particle Size Distribution Report

Location: BIA-30 #6
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
0,
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | cLAY
0.0 0.0 46.5 17.1 8.3 16.5 11.6
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded gravel with silt and sand
3/4 in. 100.0
1/2 in. 96.2
R | ,
. Atterberg Limits
#8 38.2 = — -
420 303 PL= LL= PI=
ﬁ gg %g% _ Coe_fficients _
#80 19.7 Dgs= 9.18 Dgo= 5.53 Dgg= 4.30
#200 11.6 D3g= 0.775 D15= 0.126 D10=
Cu= CC=
Classification
USCS= GP-GM AASHTO= A-1-a
Remarks
* (no specification provided)
Sample No.: 6115 Source of Sample: Client Samples Date:

Elev./Depth: 29FT 8.7m

Mappa TestlLab

Client: U.S. Army Corps of Engineers, Alaska District

Project: Barrow Coastal Storm Damage Reduction Study
Barrow, Alaska

Project No: 2004-148

Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | cLay
0.0 0.0 6.0 24 3.6 71.6 16.4
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand
1/2 in. 100.0
3/8 in. 99.0
di0 | ot
. Atterberg Limits
#20 89.6 = = =
# 40 88.0 PL= LL= Pl
ﬁ gg ggg Coefficients
D3g= 0.136 Dq5= D1o=
u= Cc=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
* (no specification provided) ,
Sample No.: 6116 Source of Sample: Client Samples Date:
Location: BIA-30 #7 Elev./Depth: 34 FT 10.2m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT | cLay
0.0 0.0 26.9 19.4 10.1 26.6 17.0
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand with gravel
1/2 in. 100.0
3/8 in. 98.9
T ;
. Atterberg Limits
#20 479 = = =
ﬁ gg 2(3)'3 PL= LL PI
# 80 34.5 Dgs= 6.6 SRt bgem 127
#200 17.0 85~ 6.66 60= 2.9 50= 1.
D3g= 0.143 D15= D10~
Cu= Cc=
Classification
USCS= SM AASHTO= A-1-b
Remarks
* (no specification provided)
Sample No.: 6117 Source of Sample: Client Samples Date:
Location: BIA-31#3 Elev./Depth: 15FT 45m

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Mappa TestLab Rarrow, Alaska

Project No: 2004-148 Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT |  cLAY
0.0 0.0 18.3 14.9 7.9 33.2 251
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty sand with gravel
1/2 in. 100.0
3/8 in. 99.3
I :
. Atterberg Limits
#20 62.8 = - —
440 58.9 PL= LL= Pi=
ﬁ gg ‘Ség Coefficients
#200 257 D85= 545 D60= 0.564 Dsoi 0.222
Dag= 0.106 D15= D1g=
Cy= Ce=
USCS= SM AASHTO= A-2-4(0)
Remarks
¥ (no specification provided)
Sample No.: 6118 Source of Sample: Client Samples Date:
Location: BIA-31 #4 Elev./Depth: 19FT 5.7m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




Particle Size Distribution Report
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
%» COBBLES CRS. FINE CRS. | MEDIUM FINE SILT | ocLay
0.0 0.0 21.5 15.8 9.8 353 17.6
SIEVE PERCENT SPEC.” PASS? Soil Description
3/4 in. 100.0
1/2 in. 99.0
| ;
. Atterberg Limits
#10 62.7 = - =
#20 55.6 PL= LL= PI=
ﬁ 28 g%g Coefficients
#200 17.6 D3p= 0.140 D15= D10=
Classification
USCS= SM AASHTO= A-2-4(0)
Remarks
¥ (no specification provided)
Sample No.: 6119 Source of Sample: Client Samples Date:
Location: BIA-31#5 Elev./Depth: 24FT 72m

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Mappa TestLab Barrow, Alaska

Project No: 2004-148 Figure




PERCENT FINER

Particle Size Distribution Report
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT [ cLAy
0.0 0.0 35.2 22.5 10.0 21.0 11.3
SIEVE PERCENT SPEC.* PASS? Soil Descrigtion
SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt and gravel
3/4 in. 100.0
1/2 in. 97.0
wE | ,
. Atterberg Limits
#8 447 - - -
#20 357 PL= Lt Pl
ﬁ gg %g Coefficients
#380 270 Dg5= 7.21 Dgo= 4.23 Dgg= 3.07
# 200 11.3 D3p= 0.253 D15= 0.119 D10=
Cu= Cc=
Classification
USCS= SP-SM AASHTO= A-1-b
Remarks
¥ (no specification provided)
Sample No.: 6120 Source of Sample: Client Samples Date:

Location: BIA-31#6

Elev./Depth: 29FT 8.7m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure




Particle Size Distribution Report
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 78.1 54 32 8.7 4.6
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Poorly graded gravel with sand
3/4 in. 100.0
1/2 in. 79.1
R |3 ;
. Atterberg Limits
#10 16.5 = — =
#20 143 PL= LL= PI=
ﬁ 28 Si ‘ Coefficients
) Dgs= 13.8 Dgo= 10.2 Dgg= 9.07
# 80 10.5 =
#1200 4.6 D3p= 6.36 D15= 1.09 D1g= 0.167
Cy= 61.19 Ce= 23.69
Classification
USCS= GP AASHTO= A-l1-a
Remarks
* (no specification provided)
Sample No.: 6121 Source of Sample: Client Samples Date:
Location: BIA-31 #7 Elev./Depth: 34FT 10m

Mappa TestLab

Barrow, Alaska

Project No: 2004-148

Client: U.S. Army Corps of Engineers, Alaska District
Project: Barrow Coastal Storm Damage Reduction Study

Figure
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EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

May 94 Prev. Ed. Obsolete

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
Barrow, Alaska
CORPS OF ENGINEERS ' Date: 8 Aug 2004
USUERIKON  ENGINEERING SERVICES o
: : riling Agency: [J Alaska District Elevation Datum:
Soils and Geology Section | " oter  vesaioriing OWSL O oter
EXPLO R ATION LOG  Location:  Northing: 63798002 ‘ Top of Hole
ocation: Easting: 687,029t + Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
TB1 0s-01 Travis Coghill & Ryan Ralston Inocencio Roman/ Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit XI AugerHole [J MonitoringWell [ Piezometer ~ NA 15.01t. 1651t
Hammer Weight: | Split Spoon L.D: Size and Type of Bit: Type of Equipment: Type of Samples:
340 lbs | 25in. 3.875 in. Tri-Cone Bit Nodwell B61 wi autohammer Grab and Drive
3| . - Classification GrainSize | = Description and Remarks
= = g ég % ASTM: D 2487 or D 2488 = E—; ’g‘ . | Cloudy, 45 degrees
sl8lglsSlc®| 8 |3 s|2|glals| B
2|E|E|8G|8=| B | = s|d|Ejz|e]|=
a5 |w|g|iLiE <) %) Rl |R| =] 0| R
- 2 :.'
_ 42.:.
i ::. F2 6 SP- | Poorly graded SAND with Siit 118 [11]05 22 | Dark gray, brown, and black, wet, fine sand,
— 6f. 193 SM nonplastic (NP) fines
| 8:_:_
1% F2.| 18 | SP- | Poorly graded SAND with Sit 88 | 12 20 | Dark gray and black, wet, fine sand, NP fines
- 3 M
—12
— 1411
[ F4 § | S| SitySaND 60 | 40 28 | Dark gray to black, wet, fine sand, NP fines
—16]1.
21
B Bottom of Hole 16.5 ft.
Groundwater Measurement Not Applicable
—18 PID = (Cold/Hot) Photo lonization Detector
| Depth to mudiine - 50 feet
20
22
24
—26
28
—30
32
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:

08-01




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 1 Aug 2004
.. ENGINEERING SERVICES ST
. . rilling Agency: [J Alaska District Elevation Datum:;
Soils and Geology Section X Other  Denali Drilling OMSL [ other
EX P LO R ATI 0 N LO G Location:  NOrhing: 6353974 1.+ Top of Hole
: ation: Easting:  689,2801t. = Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
A8 0s-02 Travis Coghill & Ryan Ralston Inocencio Roman/ Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Dritled: Total Depth:
[ TestPit DX AugerHole [ MonitoringWell [J Piezometer NA 30.01t. 3151,
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 25in. 3.875 in. Tri-Cone Bit Nodwell B61 w/ autohammer Grab and Drive
2| . Classification GrainSize | = .
= . glge| = ASTM: D 2487 or D 2488 — Sle! _ | rogs deg,&es“"pm" and Remarks
=1 8lels3lo%| € |3 2le|g|8| 8|8
sl 2| E|(BG|B=| B | E sIg|E|x|a|=
ol|l5 | o || n [7) R R|R| = |2
— 2f
— 4l .
i F4 2 SM | Silty SAND 56431075 29 | Black and gray, wet, fine sand, non plastic
L 5l g (NP) fines, trace of subangular gravel
— 8| .
—10 F2 ; SM | Silty SAND 87 | 13 21 | Gray to brown, wet, fine sand, NP fines
N A .
—12[ |
14 '}:.
F2 }9 SP- | Poorly graded SAND with Silt 9|9 21 | Gray, wet, fine sand, NP fines
5 2% | sm :
—18 ':-:.
—20 F2 8 SP- | Poorly graded SAND with Silt 88 | 12 21 | Gray, wet, fine sand, NP fines, trace of shell
B 13 SM fragments
20|
24
- F4 7 SM | Silty SAND 5121 174]|05 18 | Gray, wet, fine sand, slightly plastic fines,
26 7 some gravel and shells in sample that were
B i 7 washed down the hole and were not retrieved
—28 B Y Y Y R E R R R R
—30 Fo o2 | m| st 5 |95 27 | Dark gray, wet, fine sand, NP fines
K 6
30 Bottom of Hole 315 t.

Groundwater Measurement Not Applicable
= PID = (Cold/Hof) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduieift to mudiine - 25 fe¢tolo Number:

May 94 Prev. Ed. Obsolete ' 0S-02




EXPLORATION LOG_BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 12 Aug 2004
o ENGINEERING SERVICES ST .
niing Agency: [] Alaska District Elevation Datum:
Soils and Geology Section | g ower  venaioring ML O ofver
EXPLO R ATION LOG Location:  Norting: 636551611+ Top of Hole
. on: Easting:  689,013ft. + Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
A5 08-03 Travis Coghill & Ryan Ralston Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit (X AugerHole [ MonitoringWell [ Piezometer NA 30.01t. 3151t
Hammer Weight: Split Spoon L.D: Size and Type of Bit: Type of Equipment; Type of Samples:
H0lbs 25in. 3.875 in. Tri-Cone Bit Nodwell B61 w/ autohammer Grab and Drive
2 Classification GrainSize | = .
= - Slgs| = | |ASMD2487orD2e88 |z Fog, 40 degrace T o Femarks
El 82208 &8 | Tlo|g|S|8E|
£ 2| 8|82 & | € A IEEIEIE:
SlE|s (82|88 8 | & NMEIEIFEIIES
— 2f
— 4f -
T FA| 3 | M| SandysuT 47| 5 25 | Darkgray, wet, fine sand
St 8
— 8l |
101 Fo | 7 |ML| SandysuT 50 | 50 24 | Dark gray, wet, fine sand
i 1
—12[ |
14|
i ! F4 5 SM | Silty SAND 55 | 45 {0.25 28 | Dark gray, wet, subrounded gravel, fine sand,
16|} g some shell fragments in sample
18}
_203 F4 193 ML | SandySILT 1|30 69 0375 29 | Dark gray, wet, very fine sand, NP fines
3 16
| — 201
|—24/
i _ F4 Z ML | SandySILT 1125|7402 30 | Dark gray, wet, fine sand, NP fines
B! 7
l—28H4H | | I | bm———_—— - - —_-. - ] ]t e ]
—30 Fo 4 |m| s 14 | 86 28 | Dark gray, wet, very fine sand, NP fines
i 15
32 Bottom of Hole 31.5 ft.
Groundwater Measurement Not Applicable
PID = (Cold/Hot) Photo lonization Detector
NPA Form 19-E Project: Coastal Storm Damage Reduifi to mudline - 40 fedto|e Nymber:

May 94 Prev. Ed. Obsolete

0S-03




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
, CORPS OF ENGINEERS Barrow, Alaska Date: 12 Aug 2004
; z ENGINEERING SERVICES ST ‘
: : rilling Agency: [ Alaska District Elevation Datum:
Soils and Geology Section | " oer  peaioring OMSL OO ober
EXPLO R ATION LOG Location: | Northing: 6384905 .« Top of Hole
ocation: Easting:  699,822ft.+ Elevation:
Hole Number, Field: Permanent; Operator: Inspector;
TB-5 0S-04 Travis Coghill & Ryan Ralston Inocencio Roman
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
[J TestPit DX AugerHole [ MonitoringWell 3 Piezometer NA 9.01t. 9.81t.
Hammer Weight: Split Spoon I.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 251in, 3.875 in. Tri-Cone Bit Nodwell B61 w/ autohammer Grab and Drive
3| .. Classification GrainSize | = "
| . gldz| = ASTM: D 2487 or D 2488 £l e R, 45 dograce T 274 Feterks
E|1 3| a|Ll|o8 8 K] Cloglagld|la|ls '
s|2| 8|88z S |8 IEIEIFIEE
S|lElsle2|8E] & | & MEHEEIIEE
l— 2f
— 4 .
i Fa 16 SM | Silty SAND 70 | 30 13 | Dark gray to black, wet, very fine sand,
L 5l ;? nonplastic (NP) fines
8 .:':
I | — : 20 | SP- | Poorly graded SAND with Silt Dark gray to black, wet, very fine sand, NP
R F2 | §14" | sm 89N 20 | fines
—10 Bottom of Hole 9.8 ft.
3 Groundwater Measurement Not Applicable
PID = (Cold/Hot) Photo lonization Detector
—12 Depth to mudline - 40 feet
—14
—16
18
—20
—22
—24
—26
—28
—30
—32
NPA Form 19-E Project; Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete 0S-04




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GP.J ACE ANC.GDT 3/11/05

ALASKA DISTRICT Project:  Coastal Storm Damage Reduction Page 1 of 1
CORPS OF ENGINEERS Barrow, Alaska Date: 12 Aug 2004
: ENGINEERING SERVICES ST
. ‘ riling Agency: ] Alaska District Elevation Datum:
Soils and Geology Section | g omer  penai orig COMSL [ ofher
EX P LO R ATI o N Lo G Location:  Northing: 6353696 t. » Top of Hole
ocation: Easting: 668,124t Elevation:
Hole Number, Field: Permanent; Operator: Inspector;
A1 08-05 Travis Coghill & Ryan Ralston Inocencio Roman/ Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drifled: Total Depth:
(] TestPit [XI AugerHole [J MonitoringWell ] Piezometer NA 30.01t. 3301t
Hammer Weight: Split Spoon LD: Size and Type of Bit: Type of Equipment: Type of Samples:
30 lbs 25in. 3.875 in. Tri-Cone Bit Nodwell B61 w/ autohammer Grab and Drive
2| . L Classification GrainSize | = Description and Remarks
= = glg2| = ASTM: D 2487 or D 2488 — S| 2| _ | Rain, 45 degres P
Sl12|l2(L08] 8 | s S s|a|lS| 2|8
2| 2|88 2| & | € g 5812|128
Sl s(82|88 8 | & MEIREIE
— 2
— 4
i F4 g ML | SILT with Sand 25|75 29 | Dark gray, wet, very fine sand, NP fines
— 8
—10 F4 g ML | SILT 14 | 86 37 | Dark gray, wet, very fine sand, slightly plastic
B 3 fines .
—12|]|
—14{{]
16 : ] F4 % ML | SandySILT 31| 69 27 | Dark gray, wet, fine sand, slightly plastic fines
= 2
18 \
—20 Fa| 2 |[m]| sy 8 | 33 | Dark gray, wet, very fine sand, slightly to NP
- 3 fines
2
—22
—24
i F4 4 ML | SandySILT 38 | 62 20 | Dark gray, wet, fine sand, trace shell fragments
—26]" 12 in sample
12
30} F2 ; g ML | SandySILT 42 | 58 19 | Dark gray, wet, fine sand
30| F4 i% gl;n- Poorly graded SAND with Silt 92| 8 25 | Dark gray, wet, fine sand
i Bottom of Hole 33.0 .
—34 Groundwater Measurement Not Applicable
| PID = {Cold/Hot) Photo lonization Detector
Depth to mudline - 28 feet
—36
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number;
May 94 Prev. Ed. Obsolete 0S-05




EXPLORATION LOG BARROWSTORMDAMAGEREDUCTION.GPJ ACE_ANC.GDT 3/11/05
T

ALASKA DISTRICT Project: ~ Coastal Storm Damage Reduction Page 1 of 1
Barrow, Alaska
] CORPS OF ENGINEERS ’ Date: 14 Aug 2004
0 ENGINEERING SERVICES | s
filing Agency: [ Alaska District Elevation Datum:
SOIIS and GeOIOgy SeCtlon X Other  Denali Drilling OMSL [ other
EXPLO R AT'O N LOG Location: | Nrhing: 63701841t = Top of Hole
ocation: Easting:  676,9541t. + Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
A1 0S-06 Travis Coghill & Ryan Ralston Inocencio Roman/ Aaron Banks
Type of Hole: other Auger Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit D AugerHole [J MonitoringWell [ Piezometer NA 2201t 2351t
Hammer Weight: | Split Spoon |.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 251in, 3.875 in. Tri-Cone Bit Nodwell B61 w/ autohammer Grab and Drive
2| . Classification GrainSize | = o
= - S ASTM: D 2487 or D 2488 — £l e Sunny, 45 degracl T O s
=\ 2| 2| Ow 8 B Ll | ol N Q s !
= K=l o |l o= et i o © f<) q:’ [77] =] =]
- 2f
— 4f |
l— 6/ .
i F4 13 SM { Silty SAND 78 | 22 21 | Black to gray, wet, very fine sand, nonplastic
L g| %g (NP} fines
—10/-
12 F4 g ML | SandySILT 35165 20 | Black to gray, wet, very fine sand, NP fines
i 16
—14
—16
i F4 g ML Sandy SILT 2773 21 | Black to gray, wet, very fine sand, NP fines
—18 8
20
—22 F4 171 ML | SandySILT 42 | 58 18 | Black to gray, wet, very fine sand, NP fines
i 15
—24 Bottom of Hole 23.5 ft.
Groundwater Measurement Not Applicable
- PID = (Cold/Hot) Photo lonization Detector
Depth to mudiine - 40 feet
—26
—28
—30
—32
NPA Form 19-E Project: Coastal Storm Damage Reduction Hole Number:
May 94 Prev. Ed. Obsolete 0S-06




‘ ‘Telephone: (907) 344-5934
801 East 82nd Avenue, #A-9 TE RRA F| RMA l N C . oep ?:';i; (907) 344-5993

Anchorage, AK 99518 Laboratory Testing | Construction Monitoring terrafirma@alaska.com
PROJECT CLIENT: COE - Alaska District .
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 1.1 USC: SP-SM
PROJECT NO.: COE 1594 ' % SAND: 88.1 ’ FC:
SAMPLE LOCATION: ~ TB1 ' ' % siLTicLay:[ 108 | 02 mm:|
SAMPLE NO/ DEPTH TB1-1 (5.0' - 6.5' Depth) .
DESCRIPTION: Poorly grd. sand w/ silt. ASTM D1557 (uncorrected) pcf
DATE TESTED; 8/24/2004 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 21.5
PARTICLE SIZE ANALYSIS
- ASTM D422/ C136
¥ oqs 172" #10 #20  #40 #60 #4100  #200 SIEVE ANALYSIS RESULT
1000 D, 411 i i € 35 ®-lo SIEVE | SIEVE |TOTAL %
90.0 =‘;\ SIZE (mm)| SIZE (in.) |PASSING| SPEC
80.0 \ 152.4 6"
: | 76.2 3"
70.0 - 38.1 1.5"
19.05 | 34"
5. ’ 127 | 12 | 100
§ 8 500 + 9.5 3/8" 99
g 2 100 \‘ 4.75 #4 99
’ * 2 #10 98
0.425 #40 98
20.0

0.25 # 60 96

10.0 ‘0 0.015 #100 38

H 0.075 | #200 | 10.8

0.0
100 10 | 1 | 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS HYDROMETER RESULT
GRAVEL SAND ELAPSED IDIAMETER TOTAL %
COBBLES Coarse Fine Coarse | Medium Fine SILT or CLAY TIME (mm) |PASSING
0
0.5
125.0 - mwm [ TIO klslup 1
ASTM | 2
= 4
120.0 = 8
15
~ i 30
115.0 60
=~ 250
~ 1440
110.0 =
S Perm.
(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 1o recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,
TF1 will provide upon written request. -




| Telephone: (907) 344-5934
801 East 82nd Avenue, #A-9 TERRA F|RMA |NC elephone: (

Fax: (907) 344-5993

Anchorage, AK 99518 Laboratory Testing | Construction Monitoring terrafirma@alaska.com
PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.0 USC: SP-SM
PROJECT NO.: COE 1594 % SAND: 88.3 FC:
SAMPLE LOCATION:  TB1 % SILT/CLAY: 02 mm|
SAMPLE NO/ DEPTH TB1-2 (-10.0' Depth)
DESCRIPTION: Poorly grd. sand w/ siit. ASTM D1557(uncorrected) pcf
DATE TESTED: 8/24/2004 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. NATURAL M.C. % 20.2
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
¥ s ur #0 #20  #40 #60 #100  #200 SIEVE ANALYSIS RESULT
100.0 O O ——T O T .
) SIEVE | SIEVE [TOTAL%
90.0 : SIZE (mm) | SIZE (in.) |PASSING| SPEC
800 . ‘..! 152.4 6"
76.2 3"
70.0 38.1 1.5"
0o ‘ 1905 | 34"
A 12.7 1/2"
o« £ H
o 9 500 . - 9.5 3/8" 100
Zw !
: 2 i =~ 4.75 #4 100
T i 2 #10 | 100
30,0 I 085 | #0 | 100
* 0425 | #40 | 99
20.0 : 0.25 # 60 98
100 . 0.015 | #100 | 24
H 0.075 | #200 | 11.7
00 Ll
100 10 1 I 0.1 0.01 0.001
LIMETER!
GRAMN SIzE N mit s HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES SILT or CLAY
Coarse Fine Coarse | Medium Fine TIME (mm) |PASSING
0
0.5
125.0 e DEMSH LA hiR 1
- ASTM | 2
= 4
120.0 —— 8
= 15
< 30
115.0 60
N 250
= 1440
110.0 —
= Perm.
: (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.




801 East 82nd Avenue,
Anchorage, AK 99518

#A-9

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafima@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.1 UsSC: SM
PROJECT NO.: COE 1594 % SAND: 60.4 FC:
SAMPLE LOCATION: ~ TB1 % SILT/ICLAY:[__39.5 | 02 mm:|
SAMPLE NO/ DEPTH TB1-3 (-15.0' Depth)
DESCRIPTION: Silty sand. ASTM D1557(uncorrected) pcf
DATE TESTED: 8/24/2004 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer NATURAL M.C. % 27.7
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
3 1.5 172" #10  #20  #40 #60 #100  #200 SIEVE ANALYSIS RESULT
100.0 =TT TJ
2P Sl SIEVE | SIEVE |[TOTAL%
90.0 ’\ SIZE (mm)| SIZE (in.) |PASSING| SPEC
80.0 1 152.4 6"
76.2 3"
700 N 38.1 1.5"
- * 19.05_| 3/4"
By 127 | 12
£3 s00 4 95 | 38" | 100
E 2 g 4.75 #4 100
T * 2 #10 | 100
30,0 0.85 [ #20 98
0.425 #40 96
200 0.25 # 60 93
100 0015 | #100 | 65
0.075 #200 39.5
0.0
100 10 1 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
125.0 - STULRE, MNSHIR 1
ASTM | 2
=~ 4
120.0 = 8
= 15
< 30
115.0 60
~ 250
~ 1440
110.0 =
S T Perm.
(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

TF1 will provide upon written request.

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,




801 East 82nd Avenue, #A-9

Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafima@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reductioon % GRAVEL: 4.4 UsC: §SM
PROJECT NO.: COE 1594 % SAND: 64.3 FC:
SAMPLE LOCATldN: A8 % SILT/CLAY: .02 mm:l
SAMPLE NO/ DEPTH  A8-1 (-5.0" - 6.5' Depth)
DESCRIPTION: - Silty sand. ASTM D1557(uncorrected) pef
DATE TESTED: 08/28/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer NATURAL M.C. % 28.9
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
L #0 #0 w0 0 #00 #200 SIEVE ANALYSIS RESULT
‘ Veelll ‘ | SIEVE | SIEVE |TOTAL%
900 ftH-HA———HHHH T 18T SIZE (mm) | SIZE (in.) |PASSING| SPEC
800 i e 152.4 6"
76.2 3"
70.0 38.1 1.5" 100
* 19.05 | 3/4" 99
T 00 127 | 172 | 98
£ so0 o 95 | am | o7
Lz o 4.75 #4 96
: 2 #10 93
300 . 085 | #20 | 91
0.425 #40 87
200 0.25 # 60 82
100 0.015_| #100 | 63
0.075 #200 31.3
0.0
100 10 1 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 CLAY TIME (mm) _|PASSING
0
0.5
125.0 - ISTL niusuggiu WELOASHIR. 1
ASTM | 7 2
= 4
120.0 - 8
~ \ 15
< 30
115.0 60
=~ 250
~ 1440
110.0 -
R Perm.
(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
801 East 82nd Avenue, #A-9 TERRA FIRMA INC elephane: (907)

Fax: (907) 344-5993

Anchorage, AK 99518 Laboratory Testing | Construction Monitoring terrafima@alaska.com
PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.0 USC: SM
PROJECT NO.: COE 1594 % SAND:; 86.8 FC:

SAMPLE LOCATION: A8 % SILTICLAY:[_13.2_| 02 mm|
SAMPLE NO/ DEPTH  AB-2 (-10.0" - 11.5' Depth)

DESCRIPTION: Silty sand. ASTM D1557(uncorrected) pcf
DATE TESTED: 08/28/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer NATURAL M.C. % 21.3
PARTICLE SIZE ANALYSIS
ASTM D422/ C136 :
¥ s 1120 10 20 #40  #60 #100 #200 . ____SIEVE ANALYSIS RESULT
100.0 =T = & -
: SIEVE | SIEVE |TOTAL%
90.0 - SIZE (mm) | SIZE (in.) |PASSING| SPEC
80.0 ‘ ! 152.4 6"
i 76.2 3"
70.0 : 38.1 1.5"
600 Y 19.05 | 3/14"
Bp o hd 12.7 172"
i 2 s00 ‘-\_ : 9.5 38" | 100
:_é 2 ‘x.: 4,75 #4 100
400 2 #10 | 100
\ 0425 | #40 | 100
200 025 | #860 99
100 b4 0.015 | #100 | 60
0.075 #200 13.2
0.0
100 10 1 | 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
125.0 e S dl niplsu:;ﬁfu 1R 1
ASTMV | 2
= 4
120.0 - 8
15
< 30
115.0 60
=1 250
~ 1440
S
110.0 -
=~ Perm.
~
- (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

TFI will provide upon written request.

Fhe 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, I




Telephone: (907) 344-5934
801 East 82nd Avenue, #A-9 TERRA FlRMA |NC elephone: (907)

Fax: (907) 344-5993

Anchorage, AK 99518 Laboratory Testing | Construction Monitoring terrafima@alaska.com
PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.0 USC: SP-SM
PROJECT NO.: COE 1594 % SAND: 90.9 FC:
SAMPLE LOCATION: A8 % siLT/cLAY:[ 84 | 02 mm|
SAMPLE NO/ DEPTH A8-3 (-15.0" - 16.5' Depth)
DESCRIPTION: Poorly grd. sand w/ silt. ASTM D1557(uncorrected) pcf
DATE TESTED: 08/28/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer NATURAL M.C. % 21.2
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
¥ 112" #0 #20  #40  #60 #100 #200 SIEVE ANALYSIS RESULT
100.0 L 4 ¢
i 1 SIEVE | SIEVE |TOTAL%
1
90.0 SIZE (mm) | SIZE (in.) |PASSING] SPEC
80.0 . 152.4 6"
76.2 3"
70.0 : 38.1 1.5"
600 19.05 | 3/4"
A 12.7 12"
x T 3
o % 50.0 ¢ 9.5 3/8"
E £ ‘-.“ 4.75 #4 100
T 40 2 #10 | 100
20.0 0.85 #20 100
Y 0425 | #40 [ 100
00 ] 025 | #60 j 99
100 i\ 0015 | #100 | 51
H 0.075 #200 9.1
00 Ll
100 10 1 I 0.1 0.01 0.001
RAIN SIZE IN M|
s LLIMETERS HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES SILT or CLAY
Coarse Fine Coarse Medium Fine TIME (mm) |PASSING
0
0.5
125.0 = - Dﬂng&l LR 1
ASTM| 2
. 4
120.0 o~ 8
15
< 30
115.0 60
=~ 250
~ 1440
110.0 s
S Perm.
: . (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 1o recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,
TFI will provide upon written request.




801 East 82nd Avenue, #A-9
Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafirma@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.1 USC: SP-SM
PROJECT NO.: COE 1594 % SAND: 88.2 FC:
SAMPLE LOCATION: A8 % SILT/CLAY: 11.7 .02 mm:|
SAMPLE NO/ DEPTH A8-4 (-20.0' - 21.5' Depth)
DESCRIPTION: Poorly grd. sand w/ silt. ASTM D1557 (uncorrected) pcf
DATE TESTED: 08/28/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./ T. Selmer NATURAL M.C. % 21.2
PARTICLE SIZE ANALYSIS
ASTM D422/ G136
1000 ¥ s 2 #10 #20  #40  #60 #100 #200 SIEVE ANALYSIS RESULT
' BhAREL 2PN SIEVE | SIEVE |TOTAL %
90.0 SIZE (mm)} SIZE (in.) |PASSING] SPEC
80.0 152.4 6"
\ 76.2 3
70.0 < 38.1 1.5"
’ 19.05 | 34"
5y 80.0 { 127 | 172"
§8 so0 \ 95 | 38 | 100
g 2 00 4.75 #4 100
’ 2 #10 100
30.0 0.85 #20 99
- 0.425 #40 98
200 : 025 | #60 | 96
100 . 0.015 | #100 | 67
| 0.075 | #200 | 11.7
0.0 [
100 10 1 | 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 CLAY TIME {mm) _[PASSING
0
0.5
125.0 - STURE, nmsu::;fum R 1
ASTNV | 2
- 4
120.0 - 8
- 15
< 30
115.0 60
N 250
= 1440
110.0 —
I Perm.
(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 ollherwise noted. No other warranty is made. Should engineering interpretation or opinion be required,
TFI will provide upon written request.




801 East 82nd Avenue, #A-9
Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafirma@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 53 USC: SM
PROJECT NO.: COE 1594 % SAND: 21.2 FC:
SAMPLE LOCATION: A8 %sitictay:[_735 | 02 mm|
SAMPLE NO/ DEPTH A8-5 (-25.0' - 26.5' Depth)
IDESCRIPTION: Silty sand. ASTM D1557 (uncorrected) pcf
DATE TESTED: 08/28/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer NATURAL M.C. % 18.2
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
1000 3 15" _ 172 #10 #20  #40 460 #100 #200 SIEVE ANALYSIS RESULT
: R 230 | | SIEVE | SIEVE |TOTAL%
90.0 HH++———HHHHH el SIZE (mm) | SIZE (in.) [PASSING| SPEC
80.0 [Te- e - 17562 24 g"
70.0 hd 38.1 1.5"
600 19.05 3/4" 100
B 12.7 12" 98
§3 so0 95 38" | 97
E'; 2 4.75 #4 95
s 400 2 #10 | 91
300 085 | #20 88
0.425 #40 84
200 0.25 # 60 82
100 0015 | #100 | 81
0.075 #200 73.5
0.0
100 10 1 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 LAY TIME (mm) _|PASSING
0
0.5
125.0 - niﬂ;ﬂ MHOASHIR 1
AS 7 2
[~ 4
120.0 - 8
< 15
~ 30
115.0 60
= 250
< 1440
110.0 S -
S Perm.
(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

Th
TF

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

| will provide upon written request.




801 East 82nd Avenue, #A-9
Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafirma@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reductioon % GRAVEL: 0.0 USC: ML
PROJECT NO.; COE 1594 % SAND: 5.3 FC:
SAMPLE LOCATION: A8 % SILT/ICLAY:[ 947 | 02 mm|
SAMPLE NO/ DEPTH A8-6 (-30.0' - 31.5' Depth)
DESCRIPTION: Silt ASTM D1557(uncorrected) pcf
|oATE TESTED: 08/28/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY:; Ron Caron C.E.T./T. Selmer NATURAL M.C. % 26.7
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
E 15" 12 #10 #20 440 H60 _#100 #200 SIEVE ANALYSIS RESULT
100.0 *—OTFTeoT4] T
-o--llg SIEVE | SIEVE |TOTAL%
90.0 SIZE (mm)| SIZE (in.) |PASSING| SPEC
80.0 1562.4 6"
76.2 3"
70.0 38.1 1.5"
0.0 19.05 3/4"
B 12.7 1/2"
¢ I
u % 50.0 9.5 3/8"
E 2 4.75 #4 100
s 400 2 #10 | 100
30.0 0.85 #20 99
0.425 #40 98
200 0.25 # 60 98
100 0015 | #100 | 96
0.075 #200 94.7
0.0
100 10 1 0.1, 0.01 0.001
1ZE IN MILLI
SRANS IMETERS HYDROMETER RESULT
GRAVEL SAND TER TOTAL %
COBBLES SILT or CLAY ELAPSED DIAME
Coarse Fine Coarse | Medium Fine TIME (mm) |PASSING
0
0.5
125.0 — ST DENSIJ#—I MHQMNSHIR 1
— ASTM | 2
N~ § 4
120.0 < 8
il 15
< 30
115.0 60
. 250
~ 1440
110.0 =
B Perm.
(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,
TF1 will provide upon written request.




801 East 82nd Avenue, #A-9
Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafirma@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.0 UsSC: ML
PROJECT NO.: COE 1594 % SAND: 46.9 FC:
SAMPLE LOCATION: A5 % SILT/CLAY: .02 mm:l
SAMPLE NO/ DEPTH A5-1 (-5.0" - 6.5' Depth) -
DESCRIPTION: Sandy Silt ASTM D1557(uncorrected) pcf
|DATE TESTED: 08/24/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer INATURAL M.C. % 24.7
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
000 3 15 1/‘2" #10 __#20  #40 yg0 #100 _#200 SIEVE ANALYSIS RESULT
el SIEVE | SIEVE |TOTAL %
90.0 Y SIZE (mm)] SIZE (in.) |PASSING] SPEC
80.0 i 152.4 6"
} 76.2 3"
70.0 38.1 1.5"
19.05 | 34"
By 800 127 | 1/2"
£2 s00 hd 95 | 3" | 100
gE\" E 100 4,75 #4 100
. 2 #10 100
100 085 | #20 99
0.425 #40 97
200 0.25 # 60 95
‘00 0.015 | #100 | 87
0.075 #200 53.1
0.0
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS HYDROMETER RESULT
COBBLES GRAVEL SAND SILT or CLAY ELAPSED [DIAMETER TOTAL %
Coarse Fine Coarse | Medium Fine TIME (mm) [PASSING
0
0.5
125.0 = SHIREDENSH bR 1
ASTM | 2
= 4
120.0 ] 8
~ 15
~ 30
115.0 60
< 250
~ 1440
110.0 S :
S Perm.
(ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 220

TFI will provide upon written request.

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,




801 East 82nd Avenue, #A-9
Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafima@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME; Barrow Storm Damage Reduction % GRAVEL; 0.1 UsSC: ML
PROJECT NO.: COE 1594 % SAND: 49.8 FC:
SAMPLE LOCATION: A5 % SILTICLAY: 501 | 02 mm|
SAMPLE NO/ DEPTH A5-2 (-10.0' - 11.5' Depth)
DESCRIPTION: Sandy Silt ASTM D1557 (uncorrected) pef
DATE TESTED: 08/28/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer INATURAL M.C. % 24.3
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
¥ 157 2 #10 w0 a0 ws0  #100 SIEVE ANALYSIS RESULT
1900 T Tre-fel SIEVE | SIEVE |TOTAL%
) 4
90.0 SIZE (mm) | SIZE (in.) JPASSING| SPEC
0.0 152.4 6"
76.2 3"
700 ! 38.1 1.5"
19.05 3/4"
5y %0 127 | 12"
53 s00 o5 | s | 100
52 ‘ 475 | #4 | 100
, : 2 | #0 | 100
30.0 0.85 | #20 99
0.425 #40 98
200 0.25 # 60 97
100 0015 | #100 | 94
0.075 #200 50.1
0.0
100 10 1 0.1 0.01 0.00%
GRAIN SIZE IN MILLIMETERS
HYDROMETER RESULT
COBBLES GRAVEL SAND 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
[ 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 20.0 220

TF1 will provide upon written request.

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




801 East 82nd Avenue, #A-9

Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafirma@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.5 Usc: SM
PROJECT NO.: COE 1594 % SAND: 54.5 FC: '
SAMPLE LOCATION: A5 % sILT/iCLAY:[__45.0 | .02 mm|
SAMPLE NO/ DEPTH AS5-3 («15.0' - 16.5' Depth)
DESCRIPTION: Silty sand. ASTM D1557(uncorrected) pef
DATE TESTED: ~  0824/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer NATURAL M.C. % 27.8
PARTICLE SIZE ANALYSIS
. ASTM D422/ C136
‘00 3 15 120 #10 #20  #40 #60 #100 #200 SIEVE ANALYSIS RESULT
S b e *— e SIEVE | SIEVE |TOTAL %
900 Mttt L1 A L 2 SIZE (mm)| SIZE (in.) [PASSING] SPEC
0.0 .\ 152.4 6"
i 76.2- 3"
70.0 38.1 1.5"
60.0 g 19.05 3/4"
B N 12.7 1/2"
o x y
4g s00 9.5 3/8" 100
E z } * 4.75 #4 100
M0 2 #10 | 98
30.0 0.85 | #20 96
0.425 #40 93
200 0.25 | #60 91
100 0.015 | #100 | 82
0.075 | #200 | 45.0
0.0
100 10 l 1 | 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
125.0 = LALL 1
ST 2
= 4
120.0 = 8
15
< 30
115.0 60
. 250
~ 1440
110.0 e
S Perm.
(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,

TF1 will provide upon written request.




801 East 82nd Avenue, #A-9

Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafirma@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.6 UsSC: ML
PROJECT NO.: COE 1594 % SAND: 29.9 FC:
SAMPLE LOCATION: A5 % siLTicLay:[ ees | 02 mm|
SAMPLE NO/ DEPTH A5-4 (-20.0' - 21.5' Depth)
DESCRIPTION: Sandy silt ASTM D1557(uncorrected) pcf
DATE TESTED: 08/24/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer INATURAL M.C. % 29.3
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
o S G #0  #0  #0 sso #100  #200 SIEVE ANALYSIS RESULT
X QO -—TO——¢— SIEVE SIEVE |TOTAL %|
90.0 : ’0;-70 SIZE (mm)| SIZE (in.) [PASSING| SPEC
80.0 N ‘ 152.4 6"
[ 762 | 3"
70.0 & . 38.1 1.5"
o0 19.05 | 3/4"
s £ . 12.7 172" | 100
G5 s00 95 38" | 99
w
E 2 4.75 #4 99
T 400 2 #10 99
300 085 | #20 | 97
0.425 #40 94
200 0.25 # 60 92
100 0.015 | #100 | 88
0.075 #200 69.5
0.0
100 10 1 01 0.01 0.001
RAIN
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
125.0 ~ JRELLENSH Ll LR 1
ASTM | 2
[~ 4
120.0 = 8
15
~
< 30
115.0 60
~ 250
™~ .
~ 1440
110.0 =
== Perm.
(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.




801 East 82nd Avenue, #A-9

Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafirma@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 1.0 UsSC: SM
PROJECT NO.: ) COE 1594 % SAND: 24.8 FC:
SAMPLE LOCATION: A5 % SILT/CLAY: 02 m|
SAMPLE NO/ DEPTH A5-5 (-25.0' - 26.5' Depth)
DESCRIPTION: Silty sand. ASTM D1557(uncorrected) pcf
DATE TESTED: 08/28/04 ASTM D4718 (corrected) pef
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer INATURAL M.C. % 29.9
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
T MO #0  #0  #o0 #100  #200 SIEVE ANALYSIS RESULT
100.0 L 2 —T= - 7
*——leltlle g1 SIEVE | SIEVE [TOTAL%
90.0 ’\ SIZE (mm)| SIZE (in.) |PASSING| SPEC
800 \ 17562-24 g::
> .
70.0 38.1 1.5"
60.0 19.05 3/14"
& B 12.7 1/2" 100
G2 500 95 38" | 100
E = 4.75 #4 99
T 400 2 #10 98
300 0.85 [ #20 97
0.425 #40 96
200 0.25 # 60 94
100 0015 | #100 | 92
0.075 #200 74.2
0.0
10 10 1 | 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS HYDROMETER RESULT
GRAVEL SAND ELAPSED PIAMETER TOTAL %
COBBLES - SILT or CLAY
Coarse Fine Coarse | Medium Fine TIME (mm) |PASSING
0
0.5
125.0 - STURREDEASH HIT-) 1
ASTM | 7 2
=~ 4
120.0 8
15
~ 30
115.0 60
- 250
1440
110.0 =
[~ Perm.
ey
. (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,

TF1 will provide upon written request.




801 East 82nd Avenue, #A-9

Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafirma@alaska.com

\

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.0 USC: ML
PROJECT NO.: COE 1594 % SAND: 13.5 FC:
SAMPLE LOCATION: A5 % sILT/CLAY:[ 865 | 02 mm|
SAMPLE NO/ DEPTH A5-6 (-30.0' - 31.5" Depth)
DESCRIPTION: Silt ASTM D1557(uncorrected) pcf
DATE TESTED: 08/28/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY:; Ron Caron C.E.T./T. Selmer NATURAL M.C. % 27.6
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
3 15 410 820  #40  #60 #100  #200 SIEVE ANALYSIS RESULT
100.0 L 2a2 T=r'S
SIEVE SIEVE {TOTAL %,
90.0 5 SIZE (mm)| SIZE (in.) |[PASSING] SPEC
* 162.4 6"
80.0 .
76.2 3"
70.0 38.1 1.5"
600 19.05 3/4"
G 12.7 12"
@ X
WO 500 9.5 3/8"
Z W
; ES 4.75 #4 100
400 2 #10 | 100
30.0 0.85 #20 100
0.425 #40 100
200 0.25 # 60 99
10.0 0.015 #100 98
0.075 #200 86.5
0.0
100 10 1 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
125.0 ~ MOISTURE DENSIJDN-TgU 1
ASTNV | 2
~ 4
1200 ] 8
15
< 30
115.0 60
. 250
~ 1440
110.0
[~ Perm.
~
(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,

TFI1 will provide upon written request.




801 East 82nd Avenue, #A-9
Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing / Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafirma@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Valdez Harbor Lab Testing % GRAVEL: 0.0 uUsc: SMm
PROJECT NO.: COE 1583 % SAND: 70.3 FC:
SAMPLE LOCATION: TB5 % SILT/CLAY: 29.7 .02 mm:|
SAMPLE NO/ DEPTH TB5-5a (-5.0' - 6.5' Depth)
DESCRIPTION: Silty sand. ASTM D1557 (uncorrected) pcf
DATE TESTED: 8/24/2004 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer NATURAL M.C. % 13.3
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
3 15° 12 #10 #20  #40 #60 #100  #200 SIEVE ANALYSIS RESULT
100.0 T Te
? SIEVE | SIEVE |TOTAL %
90.0 ; SIZE (mm)| SIZE (in.) |PASSING| SPEC
80.0 152.4 6" ‘
76.2 3"
70.0 i 38.1 15"
600 19.05 [ 3/
B i 12.7 172"
x T :
u 8 50.0 s 9.5 3/8"
E 2 S 4.75 #4 100
T 400 \ 2 #10 | 100
30.0 085 | #20 | 100
0.425 #40 99
200 0.25 # 60 98
100 0.015 | #100 | 43
0.075 #200 29.7
0.0
100 10 1 | 0.4 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
125.0 - STUREDENSH MHQASY 1.
ASTM | 2
[~
- 4
120.0 = 8
15
~
~ 30
115.0 60
=~ 250
1440
110.0
S Perm.
(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 o 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
801 East 82nd Avenue, #A-9 TERRA FIRMA INC .e ephone: (907)

Fax: (907) 344-5993
Anchorage, AK 99518 Laboratory Testing | Construction Monitoring . terrafirma@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Valdez Harbor Lab Testing % GRAVEL: 0.0 USC: SP-SM
PROJECT NO.: COE 1583 % SAND: 88.9 FC:
SAMPLE LOCATION:  TBS % siticLay:[_ 114 ] 02 mm:|
SAMPLE NO/ DEPTH TB5-52 (-10.0' - 11.5' Depth)
DESCRIPTION: Poorly grd. sand w/ silt. ASTM D1557(uncorrected) pcf
DATE TESTED: 8/24/2004 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY:; Ron Caron C.E.T./T. Selmer NATURAL M.C. % 20.3
PARTICLE SIZE ANALYSIS
ASTM D422/ C136 .
1000 ¥ s #10 #20 #AO #60  #100  #200 SIEVE ANALYSIS RESULT
' IhANEAEILS SIEVE | SIEVE |TOTAL%
90.0 _ | sIZE (mm)| SIZE (in) |PASSING| SPEC
200 -\ 152.4 6"
| 76.2 3"
70.0 - ! 38.1 1.5"
60.0 L 19.05 | 3/4"
. 127 | 12"
x I T
u ‘u% 50.0 ‘.‘ 9.5 3/8"
E 2 475 #4 100
T 2 #10_| 100
30,0 | 0.85 | #20 99
6\ 0.425 #40 99
200 0.25 # 60 99
100 . 0.015 | #100 | 25
Mt - 0.075 | #200 | 11.1
0.0 L
100 10 1 | 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS NV DROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES SILT or CLAY
Coarse Fine Coarse | Medium Fine TIME (mm) |PASSING
0
0.5
125.0 e STURE: mﬁ SRR 1
ASTN | 2
= 4
120.0 = 8
15
~ 30
115.0 - 60
S S -
- 250
~ . 1440
.
110.0 ~
B Perm.
- (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,
TF1 will provide upon written request. i




801 East 82nd Avenue, #A-9

Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax;: (907) 344-5993
terrafima@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.0 UsC: ML
PROJECT NO.: COE 1594 % SAND: 25.1 FC:
SAMPLE LOCATION: ~ At1 % SILTICLAY:[ 749 | 02 mm|
SAMPLE NO/ DEPTH A11-1(-5.0.0' - 6.5' Depth)
DESCRIPTION: Silt w/ sand ASTM D1557(uncorrected) pcf
FDATE TESTED: 08/28/04 ASTM D4718 (corrected) pef
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer NATURAL M.C. % 29.3
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
1000 3 15 142" #10 _ #,20 #4lo #50 #100  #200 SIEVE ANALYSIS RESULT
RSP S SIEVE | SIEVE |TOTAL%
90.0 X SIZE (mm)| SIZE (in.) |PASSING| SPEC
300 N 152.4 6"
* 76.2 3"
70.0 38.1 1.5"
19.05 3/4"
5. 00 127 | 12"
o T
42 s00 95 | am"
gE\” 2 100 4.75 #4 100
’ 2 #10 100
300 085 | #20 | 99
0.425 #40 96
200 0.25 # 60 94
100 0015 | #100 | 89
0.075 #200 74.9
0.0
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES Coarse Fine Coarse | Medium Fine SILTor CLAY TIME (mm) [PASSING
0 3
0.5
125.0 - JREDENSH MHOASHIR 1
ASTM | 7 2
[~ 4
120.0 e 8
15
~ 30
115.0 60
=~ 250
~ 1440
110.0 =
S Perm.
{ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 220

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,

TF1 will provide upon written request.




Telephone: (907) 344-5934
801 East 82nd Avenue, #A-9 TERRA Fl RMA lNC oo :r;i; (907) 344-5993

Anchorage, AK 99518 Laboratory Testing | Construction Monitoring terrafirma@alaska.com
PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.0 USC: ML
PROJECT l\'IO.: COE 1594 % SAND: 13.9 FC:
SAMPLE LOCATION: ~ A11 . % SILTICLAY:[ 864 | 02 mm[
SAMPLE NO/DEPTH  A11-2(-10.0' - 11.5' Depth)
DESCRIPTION: Silt ASTM D1557 (uncorrected) pcf
DATE TESTED: 08/28/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer INATURAL M.C. % 36.5
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
3" 1.5% 112" #10 #20 #40  #60 #100 #200 ) SIEVE ANALYSIS RESULT
100.0 *—T¢7T
as] N e | SIEVE | SIEVE [TOTAL%
90.0 i Sl SIZE (mm)| SIZE (in.) |PASSING] SPEC
* 1524 | 6"
80.0 .
76.2 3"
70.0 - 38.1 - 1.5"
600 19.05 3/4"
e 12.7 12"
o« I
g8 500 9.5 3/8"
g E 4.75 #4 100
400 2 #10 | 100
300 0.85 | #20 98
- 0.425 #40 96
20.0 : 0.25 # 60 94
100 0015 | #100 | 91
0.075 #200 86.1
0.0
100 10 1 I 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS -
GRAVEL SAND ELAPSED DIAMETER TOTAL %
COBBLES SILT or CLAY
Coarse Fine Coarse | Medium Fine TIME (mm) |PASSING
0
. 0.5
125.0 e STURE: MHQASHIR 1
. ASTM | 2
= 4
120.0 - 8
15
< 30
115.0 - ~ 60
N 250
~ - 1440
110.0 S
= Perm.
(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
801 East 82nd Avenue, #A-9 TERRA FIRMA INC. elephone: (907)

Fax: (907) 344-5993

Anchorage, AK 99518 Laboratory Testing / Construction Monitoring terrafirma@alaska.com
PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.3 UsSC: ML
PROJECT NO.: COE 1594 % SAND: 30.6 FC:
SAMPLE LOCATION: ~ A11 % SILT/CLAY:[__69.1__] 02 mm
SAMPLE NO/ DEPTH A11-3 (-15.0.0' -16.5' Depth)
DESCRIPTION: Sandy silt ASTM D1557(uncorrected) pcf
DATE TESTED: 08/28/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./ T. Selmer NATURAL M.C. % 26.5
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
1000 3" 1.5" 142" 6 #10 _,__,»__#20 #4? #60 #100 #200 SIEVE ANALYSIS RESULT
T ¢ SIEVE | SIEVE {TOTAL%
90.0 = SIZE (mm)| SIZE (in.) |PASSING|] SPEC
80.0 152.4 6"
76.2 3"
70.0 38.1 1.5"
19.05 3/4"
5, 00 127 | 12"
@ T
WS 500 9.5 3/8"
iz 475 | #4 | 100
= 400 2 #10 | 100
30.0 0.85 | #20 99

0.425 #40 97
20.0

0.25 # 60 96

100 0.015 | #100 | 90

0.075 #200 69.1

0.0
10p 10 1 | 0.1 " 001 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
125.0 - STUIRE, -DENSIJ#EU R 1
= ASTM] 7 2
[~
4
120.0 ~fr] 8
< 15
< 30
115.0 60
S~ 250
~ 1440
ey
110.0 =
St Perm.
- (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.




801 East 82nd Avenue, #A-9
Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafirma@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.0 USC: ML
PROJECT NO.: COE 1594 % SAND: 8.5 FC:
IsamPLE LocaTiON: A1 %siicLay:[ 915 | o2mm|[ |
SAMPLE NO/ DEPTH A11-4 (-20.0.0' -21.5' Depth)
DESCRIPTION: Silt ASTM D1557(uncorrected) pcf
DATE TESTED: 08/28/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer NATURAL M.C. % 325
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
3 1.5 2" #10 #20  HA0  #60 #100  #200 SIEVE ANALYSIS RESULT
100.0 * sy ¢
. 1] SIEVE | SIEVE |TOTAL%
90.0 * SIZE (mm)| SIZE (in.)|PASSING| sPEC
80.0 152.4 6"
76.2 3"
70.0 38.1 1.5"
€0.0 19.05 3/4"
B 12.7 1/2"
x T
£5 s00 95 3/8"
Zw
: 2 4.75 #4 100
T 40 2 #10 | 100
200 085 | #20 | 100
0.425 #40 99 .
200 0.25 # 60 99
100 0.015 [ #100 | 97
0.075 #200 91.5
0.0
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETEH TOTAL %
COBBLES SILT or CLAY
Coarse Fine Coarse | Medium Fine TIME (mm) |PASSING
0
0.5
125.0 - -1 wusugg;-‘u WHQASHIR 1
ASTM ] 2
= 4
120.0 = 8
- 15
~ 30
115.0 60
. ~ — 250
~ 1440
110.0 =
S Perm.
(ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 “16.0 18.0 20.0 220

The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering interpi
TF1 will provide upon written request.

retation or opinion be required,




Telephone: (907) 344-5934
801 East 82nd Avenue, #A-9 TERRA FI RMA I N C . elephone )

Fax: (907) 344-5993
Anchorage, AK 99518 Laboratory Testing | Construction Monitoring terrafirma@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.0 UsSC: ML
PROJECT NO.: COE 1594 . % SAND: 37.7 FC:
SAMPLE LOCATION: ~ A11 % siLTicLay:[ 623 | .02 mm|
SAMPLE NO/ DEPTH A11-5 (-25.0.0' -26.5' Depth) .
DESCRIPTION: Sandy silt ASTM D1557(uncorrected) pcf
DATE TESTED: 08/28/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer NATURAL M.C. % 19.7
PARTICLE SIZE ANALYSIS
ASTM D422/ C136 /
s & 15 g #O g0 m0 40 w100 4200 SIEVE ANALYSIS RESULT
’ hANNL AT SIEVE | SIEVE [TOTAL%|
90.0 b SIZE (mm) | SIZE (in.) |PASSING] SPEC
80.0 o |7 152.4 6"
N 76.2 3"
70.0 38.1 1.5"
‘. ] 19.05 3/4"
B 00 127 | 12
o I N
wo 500 9.5 3/8"
ZD
: 2 4.75 #4 100
T4y 2 #10 | 100
30.0 0.85 #20 100
0.425 #40 98
20.0

0.25 # 60 97

100 0.015 | #100 | 81

0.075 #200 | 62.3

0.0
100 10 1 0.4 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
125.0 e DENSH HQMS 1
ASTM | 2
= 4
120.0 < 8
15
~
J 30
115.0 60
=1 250
~ 1440
S
110.0 -
= Perm.
=
: (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,
TF( will provide upon written request. .




801 East 82nd Avenue, #A-9
Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing / Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafima@alaska.com

FROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.0 UsC: ML
PROJECT NO.: COE 1594 % SAND: 41.7 FC:
SAMPLE LOCATION: ~ A11 % SILT/CLAY:[ 583 | 02 mm|
SAMPLE NO/ DEPTH A11-6 (-30.0' -31.5' Depth)
JDESCRIPTION: Sandy silt ASTM D1557(uncorrected) pcf
DATE TESTED: 08/28/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
|REVIEWED BY: Ron Caron C.E.T./T. Selmer NATURAL M.C. % 25.3
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
1000 o #0420 #0 w0 #100 #200 SIEVE ANALYSIS RESULT
’ (191 SIEVE | SIEVE |TOTAL%
20.0 - - SIZE (mm)| SIZE (in.) |PASSING| SPEC
152.4 6"
80.0 :
* 76.2 3"
700 S 38.1 1.5"
600 ] 19.05 | 3/4"
Lo fud 12.7 172"
o T
u % 50.0 9.5 3/8"
E S 4.75 #4 100
T 2 #10 | 100
30.0 0.85 #20 99
0.425 #40 99
200 0.25 # 60 98
100 0.015 | #100 | 78
0.075 #200 58.3
0.0
100 10 1 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
125.0 - ISTURE, nﬂl&lﬂj?g_,iu RlR 1
AST 2
[
[ 4
120.0 = 8
= < 15
< 30
115.0 60
. 250
~ 1440
110.0 =
S Perm.
(ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 220

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
801 East 82nd Avenue, #A-9 TE RRA F I RMA I NC ] elephone

Fax: (907) 344-5993

Anchorage, AK 99518 Laboratory Testing | Construction Monitoring terrafirma@alaska.com
PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.1 USC: SP-SM
PROJECT NO.: COE 1549 % SAND: 91.5 FC:
SAMPLE LOCATION: ~ A11 % SILT/ICLAY:[__8.4__| 02 mm:|
SAMPLE NO/ DEPTH A11-7 (-31.5' -33.0' Depth)

FDESCRIPTION: Poorly grd. sand w/ silt. ASTM D1557(uncorrected) pcf
DATE TESTED: 08/28/04 ASTM D4718 (cotrected) . pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)

REVIEWED BY: - Ron Caron C.E.T./T. Selmer NATURAL M.C. % 19.2
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
000 s #M0 #2040 480 #100 #200 SIEVE ANALYSIS RESULT
' . TT®-T® SIEVE | SIEVE [TOTAL%|
90.0 - SIZE (mm) | SiZE (in.) [PASSING] SPEC
800 !.,\ 152.4 6"
H 76.2 3"
70.0 38.1 1.5"
0.0 ' 19.05 3/4"
% - . \ 12.7 1/2"
[ i
g2 s00 9.5 3/8"
s T 475 | #4 | 100
400 ° 2 #10 | 100
30.0 . :'\.: 085 #20 99
0425 | #40 | 99
200 0.25 # 60 98
100 N 0015 | #100 | 36
I 0.075 #200 8.4
00 1
100 10 1 l 0.1 0.01 0.001
ILLIMETERS
CRAN SIZE IN ML LimE HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES SILT or CLAY
Coarse Fine Coarse | Medium Fine TIME (mm) |PASSING
0
. 0.5
125.0 = ISTURE, w%—q hLQALSHIR. 1
ASTM | 2
= 4
120.0 ——] 8
15
~
< 30
115.0 - 60
=~ 250
~ 1440
110.0 s
R Perm.
. (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,
TF1 will provide upon written request.




801 East 82nd Avenue, #A-9
Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafirma@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.0 usc: SM
PROJECT NO.: COE 1594 % SAND: 77.6 FC:
SAMPLE LOCATION: At % SILTICLAY:[ 224 | 02 |
SAMPLE NO/DEPTH  A1-1(-7.0' - 8.5' Depth)
DESCRIPTION: Silty sand. ASTM D1557 (uncorrected) pcf
DATE TESTED: 8/24/2004 ASTM D4718 (corrected) pef
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer |NATURAL M.C. % 209
PARTICLE SIZE ANALYSIS
ASTM D422/ C136 .
100.0 F 15 . #10  #20 #40 #50  #100  #200 SIEVE ANALYSIS RESULT
: N " SIEVE | SIEVE |TOTAL %
90.0 i SIZE (mm) | SIZE (in.) |PASSING| SPEC
80.0 152.4 6"
76.2 3
70.0 "“y 38.1 1.5"
" 19.05 3/4"
B Y 127 | 12"
o T )
49 s00 9.5 3/8"
Ls 475 | #4 | 100
0.0 ; 2 #10 | 100
30,0 0.85 | #20 | 100
* 0.425 #40 100
200 i 0.25 # 60 99
500 0015 | #100 | 56
0.075 #200 22.4
0.0
100 10 1 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
125.0 - ST =HQMSHIR 1
AST 2
™
- 4
120.0 - 8
15
~ 30
115.0 60
- 250
~ 1440
S
110.0 =1
=~ Perm.
~
(ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 220

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,

TF1 will provide upon written request.




Telephone: (907) 344-5934
801 East 82nd Avenue, #A-9 TERRA FIRMA INC elephone: (907)

Fax: (907) 344-5993
Anchorage, AK 99518 Laboratory Testing | Construction Monitoring terrafirma@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.1 Usc: Mm:
PROJECT NO.: CPE 1594 ) % SAND: 34.5 FC:
SAMPLE LOCATION: A1 % SILT/ICLAY:[__65.4 | .02 mm|
SAMPLE NO/ DEPTH A1-2 (-12.0' - 13.5' Depth) .
DESCRIPTION: Sandy Silt ASTM D1557(uncorrected) pcf
DATE TESTED: 8/24/2004 ASTM D4718 (corrected) - pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer INATURAL M.C. % 19.6
PARTICLE SIZE ANALYSIS
. ASTM D422/ C136
oo St i MO W0 w0 w0 mio0 oo SIEVE ANALYSIS RESULT
’ [ 1o e-le] SIEVE | SIEVE |TOTAL%
90.0 "-_. SIZE (mm) | SIZE (in.) |PASSING| SPEC
80.0 152.4 6"
: , 76.2 3"
70.0 g 38.1 1.5"
~ w0 * 19.05 | 3/4"
o ' 12.7 1/2"
o T
g8 s00 9.5 3" |- 100
iz 475 | #4 | 100
s 40 2 #10 | 100
300 0.85 #20 99

0.425 #40 98
20.0

0.25 # 60 97

100 ' 0.015 | #160 | 93

0.075 | #200 | 654

0.0
10p 10 1 | 0.1 0.01 0.001
7 GRAIN SIZE IN MILLIMETERS HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAMETER TOTAL %
COBBLES Coarse Fine Coarse | Medium Fine SILT or CLAY TIME (mm) [PASSING
0
0.5
125.0 prepeme DENSH FHOASHIR 1
ASTM | 2
=~ 4
120.0 = 8
15
~ 30
115.0 60
e , 250
= 1440
110.0 S
B Perm.
: (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. .




801 East 82nd Avenue, #A-9
Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafirma@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.0 USC: ML
PROJECT NO.; COE 1594 % SAND: 27.3 FC:
SAMPLE LOCATION: A1 % SILT/CLAY: 727 | .02 mom|
SAMPLE NO/ DEPTH A1-3 (-17.0' - 18.5' Depth)
DESCRIPTION: Silt w/ sand ASTM D1557(uncorrected) pcf
DATE TESTED: 8/24/2004 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer NATURAL M.C. % 20.5
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
. F s g #10 #20  #40  ueo w100 #200 SIEVE ANALYSIS RESULT
100.0 e
*1e[ SIEVE | SIEVE |TOTAL %
90.0 ’:\ SIZE (mm)| SIZE (in.) |PASSING| SPEC
80.0 152.4 6"
A 76.2 3"
700 * 384 | 1.5
) 600 19.05 3/4"
B 12.7 12"
o I
u % 50.0 9.5 3/8" 100
E 2 4,75 #4 100
s 400 2 #10 | 100
300 0.85 #20 99
0.425 #40 98
200 0.25 # 60 97
100 0.015 | #100 | 93
0.075 #200 72.7
0.0
100 10 1 l 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
125.0 - STUREDRENSH LATIQASHIR 1
ASTM | [ 2
= 4
120.0 el 8
= 15
~ 30
115.0 60
=< 250
~ 1440
110.0 =
. Perm.
~
(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.




801 East 82nd Avenue, #A-9

Anchorage, AK 99518

TERRA FIRMA INC.

Laboratory Testing | Construction Monitoring

Telephone: (907) 344-5934
Fax: (907) 344-5993
terrafira@alaska.com

PROJECT CLIENT: COE - Alaska District .
PROJECT NAME: Barrow Storm Damage Reduction % GRAVEL: 0.0 uUsc: ML
PROJECT NO.; COE 1594 % SAND: 41.7 FC:
SAMPLE LOCATION: A1 % SILTICLAY:[__58.3 | 02 mm:
SAMPLE NO/ DEPTH A1-4 (-22.0' - 23.5" Depth)
DESCRIPTION: Sandy Silt ASTM D1557(uncorrected) pcf
DATE TESTED: 08/24/04 ASTM D4718 (corrected) pcf
TESTED BY: D.P. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. / T. Selmer NATURAL M.C. % 17.9
PARTICLE SI1ZE ANALYSIS
ASTM D422/ C136
3 1.5° e #10 #20 440 #60  #100 #200 SIEVE ANALYSIS RESULT
100.0 6 ...... r'y
e SIEVE | SIEVE [TOTAL %
90.0 SIZE (mm) | SIZE (in.) |PASSING| SPEC
80.0 ; 152.4 6"
76.2 3"
70.0 38.1 1.5"
19.05 3/4"
B 000 127 | 112"
o I
§9 s00 9.5 3/8"
E = 4.75 #4 100
T4l 2 #0 | 100
30.0 0.85 | #20 [ 100
0.425 #40 99
200 0.25 # 60 98
100 0.015 | #100 | 93
0.075 #200 58.3
0.0
10 10 1 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
125.0 - STURE, DENSIJ:QEU MEIQALSY 1
ASTM | 7 2
[ 4 '
120.0 < 8
~ 15
~ 30
115.0 60
N 250
~ 1440
110.0 -
S Perm.
o (ASTM D2438)
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 220

TF1 will provide upon written request.

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.—I




