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1. Introduction

The results of a geotechnical investigation performed for the planned

breakwater improvements for the Small Boat Harbor at Douglas, Alaska are
presented in this report.

The purpose of the investigation was to identify subsurface conditions;
specifically the depth to bedrock below mud-line. This report presents a
summary of the findings based on site observations and results of the field
exploration and laboratory testing program.

Photo 1. Drilling operation at night in the harbor.

2. Project Description and Location

This project consists of constructing a breakwater at the entrance to the Small
Boat Harbor. The breakwater is to consist of two arms extending into the
entrance area from opposite sides. The current design calls for driven piles
supporting sheet piling extending from above water-line to below mud-line. A
Project Location and Vicinity Map is enclosed as Figure 1.
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3. Field Exploration

The subsurface exploration for the project was conducted from 4 through 11
October 2004. A total of eight test borings were drilled to bedrock and then
cored for a distance of about 10 feet to confirm the presence of bedrock and
not a large cobble or boulder. These borings have been designated AP-1 to AP-
8.

Denali Drilling Inc., under contract with the U.S. Army Corps of Engineers-
Alaska District (USACE-AD), drilled the test borings using a truck-mounted
CME-85 and a landing craft as the offshore drilling platform. The borings were
advanced using wash rotary drilling with a 4-inch steel casing. Two engineers
with the USACE-AD supervised the 24-hour per day drilling operation and
logged the test borings in accordance with ASTM D-2488-93, "Description and
Identification of Soils (Visual - Manual Procedure)."

The test boring locations were determined at the time of drilling using
standard survey techniques by DOWL Engineers, LLC under a contract with
the Corps. The coordinates are Alaska State Plane, Zone 1 in feet. Elevations
are measured in feet above Mean Low Lower Water (MLLW). The test boring
locations are shown on the enclosed Test Boring Location Map, Figure 2.

Soil samples were procured using a 2.5-inch inside diameter split spoon
sampler driven with a 340-pound auto-hammer falling 30 inches. Samples
were collected at the bottom of the casing and at 5-foot intervals, thereafter.
The sampler was driven 18 inches ahead of the casing or the bottom of the
open hole or to refusal. The number of blows required to drive each 6-inch
increment or to refusal is recorded on the exploration logs. The blow count is
an indication of the relative density or consistency of the soil. When drilling
action indicated the presence of possible bedrock, the drill rig was set up for
rock coring.

4. Laboratory Testing and Soils Classification

A laboratory testing program was established to classify and determine
physical properties of the soils encountered. The testing program consisted of
a total of 21 sieve analyses, and seven Atterberg Limit tests. These tests were
performed in accordance with the latest version of the following test methods:

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

e ASTM D 2487, "Standard Practice for Classification of Soils for Engineering
Purposes (Uniform soil Classification System)”.

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

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

Photo 2. Drilling operation showing 4-inch casig
through the moonpool.

5. Regional Geology

Physiographically, the Juneau area consists of three units-mountains, coastal
benches along the fiords and bays and floors of stream and river valleys. The
slopes of the mountains are generally steep; 35- to 40-degree slopes are
prevalent, but even steeper slopes are common. The steep slopes merge into
more gentle slopes near sea level along the fiords. The valleys have the
appearance of having recently been glacially shaped and smoothed, however,
the U-shape was developed as a result of lower mountain slopes being covered
by valley-filling surficial deposits. These deposits fill the deep bedrock-walled
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fiord containing Gastineau Channel and provide the valley with a flat floor.
Glacial ice did smooth at least the upper part of the fiord walls, but seismic
data indicate the mountainsides continue downward at the same slope angle
to form a bedrock V-shape at depth. The original floor of the valley is shown to
be as much as 600 feet below the floor of the modern channel.

Well-defined and prominent topographic benches extend south of Douglas
northward to Outer Point. Two surfaces separated by bedrock ridges or knobs
that project through the surficial deposits provide a stair step appearance to
the lower slopes of the mountains on Douglas Island along Gastineau
Channel. These benches are the refaces on bedrock followed by uplift of the
land as the weight of melting glaciers decreased. The deposits below sea level
in Gastineau Channel consist of recent organic deposits above dense glacial
deposits overlying bedrock.

6. Site Conditions

The project site is underlain by significantly varying subsurface conditions.
This variance resulted primarily from the depositional processes, weathering of
the bedrock, previous land use, and dredging.

Access:

All borings for this project were drilled off-shore. Access and positioning of the
landing craft was complicated by two log booms at the entrance of and within
the harbor, miscellaneous piling and submerged debris, and a pile supported
dock facility restricting the northwest portion of the harbor entrance. Also, an
additional restriction placed on the drilling operation was to maintain
unhindered access to and from the harbor during the entire drilling operation.

Subsurface:

In the harbor entrance area, the subsurface conditions have been impacted by
previous dredging operations. The soils generally consist of a soft layer of black
organic silt (OL) that ranges in thickness from five to ten feet over a very dense
glacial till that predominately classifies as a silty sand with gravel or silty gravel
with sand (SM, GM). The glacial till is very dense. So dense that the surface of
the underlying weathered rock could be identified when drilling became
easier. The glacial till contains cobbles and boulders. The rock consists of shale
(or slate) with quartz veins. The formation dips at a steep angle of 70 to 80
degrees. The weathered surface of the bedrock can be drilled with a tri-cone
bit and varies in thickness. Along the proposed breakwater alignments, the
elevation of the weathered bedrock rock surface varies from -50 to —73 feet
MLLW.
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Photo 3. Sample of the glacial till underlying the harbor entrance.
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Photo' 4. Core in the bottom of this photo is taken from within the till
core in the top of the photo is from the weathered rock.

and the
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Photo 5. Rock core sowin th steep angle of dip.
Enclosures:
1. Figure 1 - Project Location and Vicinity Map
2. Figure 2 - Test Boring Location Map

3. Appendix A - Exploration Logs
4. Appendix B - Laboratory Results for Selected Soil Samples
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ALASKA DISTRICT | Project gwol;'fmlk:mﬂm Page 1 of 3
CORPS OF ENGINEERS oug e G 3004
IR ENGINEERNG SERVICES | — Da:m
rilling Agency: Alaska Distri Elevation . MLLW
Souls and Geology Section | g omer  penaiiveing OMeL " & oter
. Northing: 2,354,000 1. Top of Hole
EXPLORATIONLOG [, Dot s T
| Hole Number, Field: Permanent: Operator: : Inspector:
™81 AP Mike Stockton/ Lyle Cain  Gregory CarpenteriRobert Weakland
Typeof Hole: (R other Wash RotaryiCore Depth to Groundwater: { Depth Drilled: Total Depth:
[ TestPit [ AugerHole [ MonitoringWell [ Piezometer | - NA 7531t 7531t
Hammer Weight | Split Spoon |.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 250n. 4 In. Tri-cone/Diamond CME-85 wl autohammer Drive and Core
Jassification GrainSize | =
2 g gfg E RSV D 2987 or D 2488 ——T— &| = D T ey
5lelisd 1 s il3]]2|5]2
§‘ 3::.21:.5 g gﬁ&éﬁﬁ
LR
_—
L g
_ .,L
10 :
- 1 | m| sy o3| fozs Black and gray, wet, fine sand, LL=27, Pi=1,
—12 1 organic odor
14
[k 8 | SM | Sity SAND with Gravel 21|46 )33|15 Gray, wet, angular gravel, fins to coarse sand,
i 8 low plasticity fines, til
18
20
[ 3 $M | Slity SAND with Gravel 35| |42|8|15 Gray, wet, angular gravel, fine to coarse sand,
22 7 low plasticity fines, til
gf‘ 10
5—24
5 : utar gravel, fine to
é}"” igs SM | Siity SAND with Gravel 2 gr:ywa,mﬂmg‘r;lvel. coarse sand,
2
B2
% 0 11 | M | Siity SAND with Gravel 15| 42|43 075 ; fine to
: == bl
32 '
g
NPA Form 19-E Project Douglas Small Boat Harbor Hole Number:
§ May 94 Prev. Ed. Obsolete

AP-1




ALASKA DISTRICT  |Project Douglas Small Boat Harbor | Page 2 of 3
CORPS OF ENGINEERS bongis Ak Dals: 10 Oct 2004
e ENGINEERING SERVICES Drling Agen A s Erevalion Datani
H . Y ng Agency. aska District m: MLLW
Soils and Geology Section | g oner  beaioriing R
 Northing: 2,354,000t Top of Hole
EXPLORATIONLOG i Totis zmimen Tpation
Hole Number, Field: Permanent: Operator: Inspector:
T8 AP Mike Stockton/ Lyle Caln Gregory Carpenter/Robert Weakland
Type of Hole: (M other Wash RotaryiCore Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [1 AugerHole [J MonitoringWell [ Piezometer NA 1531t 7531t
Hammer Weight | Split Spoon 1.D; Size and Type of Bit: Type of Equipment: Type of Samples:
340ibs 25in. 4n. Tri-cone/Dlamond CME-85 i autohammer Drive and Core
Classification : GminSze | =
= § §§ § ASTM: D 2487 or D 2488 : ’ % E . O T amaky
=4 2ls 2 gl o
§2/55= 2 |2 HHHHE
—34
- 5 | GM | Sitty GRAVEL with Sand 25 Gray, wet, angular gravel, fine to coarse sand,
36 _ : low plasticity fines, til
—38
4O 50 | GM | Silty GRAVEL with Sand and 37|21 ]>s Gray, wet, angular gravel, fine to coarse sand,
s Cobbles low plasticity fines, fill
—42
—44
E - 50/4in | GM | Siity GRAVEL with Sand and >3 Gray, wet, angular gravel, fine to coarse sand,
46 Cobbles low plasticity fines, ti
48
=5 & 503in | GM | Siity GRAVEL with Sand and >3 Gray, wet, angular gravel, fine to coarse sand,
: Cobbles low plasticity fines, til
—~52
—54/
i 107 502in | GM | Silty GRAVEL with Sand ° 2 Gray, wet, angular gravel, fine to coarse sand,
g low plasticty fines, ]
S e et R e
g 15 50/4in | Bx | Weathered Rock Dark gray shale with quartz velns, weathered,
; : : dipping at about 70 degrees
g ; I Bx | Weathered Rock Run 1: cored 60 kiches, recovered 0 Inches
EINPA Form 10 Project Douglas Small Boat Harbor Fole Number.

&{ May 94 Prev. Ed. Obsolete
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ALASKA DISTRICT | Project m::: Small Boat Harbor Page 3 of 3
CORPS OF ENGINEERS e .
ENGINEERING SERVICES Dﬁlll = Dekeri- 1.0 204
ng Agency. Alaska District Elavation Datum:
Soils and Geology Section | “m'over  penatoing PR
. Northing: 2,354,090 ft - | Top of Hole
EXPLORATION LOG  [usour [otis 2z Topa o,
Hole Number, Field: Permanent Operator: Inspector:
T8B1 APq Mike Stockton/ Lyle Cain ."| Gregory Carpenter/Robert Weakland
 Type of Hole: (0 other Wash RotaryiCore Depth to Groundwater: Depth Driled: Total Depth:
[ TestPit [ AugerHole [J MonitoringWell [ Piezometer NA 7531t B3R
Split Spoon 1.D: Size and Type of Bit: Type of Equipment: .| Type of Samples:
25In. 4 In. Tri-cone/Diamond CME-85 w/ autohammer Drive and Core
assification GrainSkze | =
§§ §" ROV 5 2487 or D 2488 — % T . AN 1) Fmada
H . .‘D A
R R é HHEHE
Bx | BEDROCK Run 2: cored 30 inches, recovered 12 inches
Dark gray shale with quariz veins, dipping at
about 70 degrees
Bx | BEDROCK Run 3: cored 10 Inches, recovered 10 inches
: Dark gray shale with quartz veins, dipping at /'
: bout 70 degrees -
. . Bottom of Hole 75.3 ft.
K : . Groundwater Measuroment Not Applicable
78 : PID = (Cold/Hot) Photo lonization Detector
—80 | Coordinates are Alaska State Piane, Zone 1,
L MADE3 _
—82
—84
—86
g
5
8
g
&
2
g
é &
S| NPA Form 19-E Project: Douglas Small Boat Harbor Hole Number:
§ May 94 Prev. Ed. Obsolete AP




ALASKA DISTRICT  |Profect Douglas Small Boat Harbor | Page 1 of 2
CORPS OF ENGINEERS Dosgis, Sk Dato:. 10 0ct2008
4 ==_ ENGINEERNGSERVICES | = . =i
. . rilling Agency: laska District on m: MLLW
Soils and Geology Section | & oner  benaiorang I e
~ Northing: 2,354,008 ft. Top of Hole
EXPLORATION LOG  [ucuor [otrw zimee Ty
Hole Number, Field: Permanent: Operator: ' - | Inspector:
82 AP2 Mike Stockton/ Lyle Cain Gregory CarpentsriRobert Weakland
Typeof Hole: (X other Wash RotaryliCore Depth to Groundwater: Depth Drilled: Total Depth:
O TestPt [ AugerHole [ MonitoringWell [ Piezometer NA 6254 6251t
Hammer Weight | Split Spoon 1.D: Size and Type of Bit: - | Type of Equipment Type of Samples:
340 1bs 250n, 4 in. Tri-conelDiamond CME-85 w! autchammer | Driveand Core
! ification GrinSze | =
g g2l & e o7 or D 2488 sle Wmm
i HHHHHE
u.s u.E § & g o | R
0 | OL | OrganicSILT : Black, wet, fine to medium sand, nonplastic
g fines, organic odor
_12 2};‘:’0{. __________________________________
- WA
E"‘,’//‘:
N .
A 2 | GC-| Sy, Clayey GRAVEL withSand |38 |33 | 20 | 15 Gray, ular to rounded fineto
7% .
A
11 | GM | Silty GRAVEL with Sand 15 Gray, wet, angular to rounded gravel, fine to
;‘{ ! coarse sand, til
g
£
8 _
: 55/6in | SM | Siity SAND with Gravel 5|5 |25|15 Gray, wet, angular gravel, fine to coarse sand,
P low plasticlty fines, i
&
&
% 504in | GM | Silty GRAVEL with Sand 1 Gray, wet, angular gravel, fine to coarse sand,
2 low plasticlly fines, 1 -
z
e ;
& Project Douglas Small Boat Harbor Hole Number.
&1 May 94 Prev. Ed. Obsolete




. s ALASKA DISTRICT | Proiect  Douglas Small Boat Harbor Page 2 of 2
=%, CORPS OF ENGINEERS Doudies; Ataska Date. 10 O 2004
SR ENGINEERING SERVICES T— R = Datu‘
= ' riling Agency: aska Distri nvaum: MLLW
Soils and Geology Section | " oer  besstdrting NS ot
: ‘ _ Nothing: 2354008t Top of Hole
EXPLORATIONLOG [ Mtz
Hole Number, Field: Permanent Operator: Inspector:
_ TB2 AP-2 Mike Stockton/ Lyle Cain Gregory CarpenteriRobert Wealdand
Type of H0|§: (X other Wash Rotary/Core ! Depth to Groundwater; Depth Drilled: Total Depth:
[ TestPit ([0 AugerHole [ MonitoringWell [ Piezometer NA 6251 6251t
Split Spoon 1.D Size and Type of Bit: Type of Equipment: Type of Samples:
25in, 4 in. Tri-cone/Diamond CME-85 wi autohammer Drive and Core
Classification GrainSkze | =
g 43 & ASTM: D 2487 or D 2488 - Siel. Sl i
= %2 & 2 Ele gl a .cii, g
E = § g’ ' g ﬁ § g_ & | ®
5 | GM'| Siity GRAVEL with Sand 1 Gmy.mtangldargttlaive!,ﬂmhmmund.
40— 40 | Bx | WeatheredRock Dack gray, shale with quartz velns, very
L S0/4in weathered, materfal can be broken with fingers
=]
=5 30 | Bx | Weathered Rock Im gray shale with quartz veins, very
B — 50/3in weathered
Bx | BEDROCK Run 1: cored 60 Inches, recovered 26 inches
Dark gray shale with quartz velns, dipping at
about 70 degrees
Bx | BEDROCK Run 2 cored 30 inches, recovered 8 inches
g Dark gray shale with quartz vens, dipping et
< about 70 degrees :
8 Bx | BEDROCK Run 3: cored 60 inches, recovered 26 Inches
Dark gray shale with quariz veins, dipping at
about 70 degrees
g
F
(7
§ Bottom of Hole 625 . i
Groundwater Measurement Not Applicable
8 PID = (ColdHot) Photo lonization Detector
g
F Coordinates are Alaska State Plane, Zone 1,
g NADE3
&| NPAForm 19-E

| May 94 Prev. Ed. Obsolete

Project: Douglas Small Boat Harbor

Hole Number:
AP-2




ALASKA DISTRICT  |Project Dougias Small Boat Harbor | Page 1 of 2
CORPS OF ENGINEERS OGRS, sl e Dabs: 50t 2004
== ENGINEERING SERVICES — S e o
. . rilling Agency: ct : on m. MUW
Soils and Geology Section | ' oter  verativrting ~ ML ® other
. Northing: 2,354,099 ft. Top of Hole
EXPLORATION LOG  [uuter tis zimue Toplbn
Hole Number, Field: Permanent Operator: Inspector:
83 AP3 Mike Stockton/ Lyle Cain Gregory Carpenter/Robert Weakland
Typeof Hole: (R other Wash RotaryiCore Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [ AugerHole [J MonitoringWell [] Piezometer NA 5921t 921
Hammer Weight: | Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 25in, 4in. Tri-cone/Diamond CME-85 wf autohammer Drive and Core
=| % g2 = ASTM: D 2487 or D 2468 . Slz| s
v§a§g§8§ HEHEEIRIE
Eoﬁsé&Eég AFIEIE I
— 4
- 6‘
— 8
el 0/8in | OL | OrganicSILT Sampler penetrated 18 inches under the
- : weight of the hammer :
No recovery (Black organic siit on outside of
B T | Rt AV el (e | SN N S il A | sampler) =~
B ;:,//, AT TN 3V S (e TR e L Pt o 7 Rl v i [ e r e T o e Ueh i (e e Y
."4'/1;
—-14 _ .
L P
7% 2 | oM | Sity GRAVEL with Sand ] la fine to coarse
_16i 13 ez v . = Ponass ) v, 1 oy
v ey S0/in
- 4 .
—1a
": 50/4in | SM | Silty SAND with Gravel 1.5 Gny,vm.angulargmel.hehmm
/:’ NP fines, till 5
7
)
“adey
w2
77" ot 25 | sC- | sy, clayeySANDwithGravel | 21 [ 47 | 32| 15 Gray, wet, angular gravel, fine o coarse sand,
w2 42g sM LL=18, Pi=5, il
3 %2
@ 3;::4
é /;’f; 6 |sm SAND 11 G la fine o coarse
4 .2 3 to
N fi| | - G s e e ot s
gt P2 - '
§ NPA Form 18-E Project: Douglas Swmall Boat Harbor Hole Number:-
§| May 94 Prev. Ed. Obsolefe - AP-3




ALASKA DISTRICT  |Prolect Douglas Small Boat Harbor - |Page 2 of 2
CORPS OF ENGINEERS Deugtas, Aluaia Do s o 3008
i — ENGINEERING SERVICES Ry = =
ng Agency: aska District Elevation Datum: mLLw
SOI|S and Geology Section | "m omer  dewirling R e
. Northing: 2,354,099 f¢. Top of Hole
EXPLORATIONLOG  fuor Tt 2sme Topr
Hole Number, Field: Permanent - Operator: Inspector:
83 APS Mike Stockton/ Lyle Caln | Gregory CarpenteriRobert Weakiand
TypoofHole: (X other Wash RotaryiCore Depth to Groundwater: Depth Drilled: Total Depth:
[ TestPit [J AugerHole [ MonitoringWell (0 Piezometer NA 592t 592 ft.
Hammer Weight: | Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
3401bs 25in. 4in. Tri-cone/Diamond CME-85 wi autohammer Drive and Core
=i : ification GrinSize | = ;
=] = § gg g Acél'lmideMHrDMaB § E L
58|88 ] Eéﬁggg
§ § (§ I-LQ u.E § [2) g § =0 | R
—34
[ 5 5olssm SM | Slity SAND gnray. wet, angular gravel, fine to coarse sand,
58 GM | Silty GRAVEL with Sand ; m;;)mam , recovered 1 inch - fnot
s oy, wet, angular grave et coarsesan
—42 GM | Sitty GRAVEL with Sand Run 2 cored 24 nches,recovred 0 nchs -
i (not bedrock)
—44
—48 ! :
I GM | Silty GRAVEL with Sand Run 3: cored 57 inches, recovered 0 inches -
(not bedrock)
—48 Blaekhgnyandvmﬂa.wet.nsularwel
- coarse sand
—50
| by .8 | 6p [Poorly graded GRAVEL with ~ | Black and gray, wel, angular gavel, coarsa
sl e el Rm‘; im0
| e Gt o
== 8
E 54 mndegms
56
Bx | BEDROCK Run 6: cored 26 Inches, recovered 26 inches
58 Dark gray shale with quartz velns, dipping at
‘ about 70 degrees
4. - T
& PID = (ColdMot) Photo lontzation Detsctor
8l o
é Coordinates are Alaska State Plane, Zone 1,
3= P NADS3
8
=
Sl-e6
NPA Form 19-E Project: Douglas Small Boat Harbor Hole Number:
May 94 Prev. Ed. Obsolete , AP3
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ALASKA DISTRICT  |Project: Douglas Small Boat Harbor Page 1 of 2
CORPS OF ENGINEERS . e Date:  80ct2008
ENGINEERING SERVICES Drling Agen Sab = =
SR ng cy: istrict vation Datum: MLLW
ils and Geology Section | "m oner besanming CMSL O ober
 Northing: 2,354,075t Top of Hole
EXPLORATION LOG  [iouter ot zistame Toplbo .
Hole Number, Field: Permanent: Operator: Inspector:
B4 AP4 Mike Stockton/ Lyle Cain Gregory Carpenter/Robert Weakiand
Type of Hole: X other Wash RotaryiCore Depth to Groundwater: Depth Drilled: Total Depth:
[0 TestPit [ AugerHole [ MonitoringWell [ Piezometer NA 38.51t. 3851t
Hammer Weight: Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
301bs 25In. 4in. Tr-coneDiamond CME-85 wl autohammer Drive and Core
Class Grain Size ey
g 8 3 RETA 2487 orD 2488 : £l = Pesaiptios. and Remana
= § 3|z ;§ g| &
HE £ HEHEE
E2| &8 § B gﬁ g a | R
3 | oL | OrganicsiLT Black to gray, wet, fine to medium
g l!ﬂll 1 nonpiastl?y m"%m,omamodwm
T2 ”f” 7 |sm SAND with Gravel 7 7 ! far gravel, fine o
¢/, 187 Silty 45| 321075 mmmu gmm coarse sand,
13 | GM | Silty GRAVEL with Sand 05 Gray, wet, angular gravel, fine to coarse sand,
50/5in - low plasiticity fines, till
§ 8 GP- | Poorly QW GRAVELwWithSilt |47 (44| 9 | 2 Gray, wet, angular gravel, fine to coarse sand,
g 3031%» GM | and Sand : low plasticity fines, til
]
]
P 10 | SP- | Poorty graded SAND with Siit Q%815 Gray, wet, angular gravel, fine to coarse sand,
7 }1, SM | and Gravel : NP fines, till
- ex [ BEOROCK | + | I | | T Run 1: cored 60 inches, recovered 60 Inches |
Dark gray shale with white quartz veins,
% dipping at about 70 degress
g
NPA Form 19-E

May 94 Prev. Ed. Obsolete

Project: Douglas Small Boat Harbor

Hole Number:




ALASKA DISTRICT

| Project  Douglas Small Boat Harbor

EXPLORATION LOG DOUGLAS SBH.GPJ ACE _ANC.GDT 1/18/05

Toues A Page 2 of 2
CORPS OF ENGINEERS S Date:  80ct2004
= ENGINEERING SERVICES Diing g = =
ng Agency: District Elevation LMW
Soils and Geology Section e CIMSL O ober
. Northing: 2,354,075 1. Top of Hole
EXPLORATION LOG  [iut ot s Topalfoe
Hole Number, Field: Permanent: Operator: Inspector:
B4 AP4 Mike Stockton/ Lyle Cain Gregory Carpenter/Robert Weakland
TypeofHole: (R other Wash RotaryiCore Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit [ AugerHole [ MonitoringWell [ Piezometer NA 3851t 365t
Hammer Weight | Split Spoon 1.D: Size and Type of Bit: Type of Equipment: Type of Samples:
Hoks 25in. 4 In. Tri-cone/Diamond CME-85 w! autohammer Drive and Core
Classification GrainSze | —
82| E ASTM: D 2487 or D 2488 ——T— &= S o
e8| 8 |3 2= E 8|8 §
Bzl | & 2| g Bl |=
Bx | BEDROCK Run2: cored 36 inches, recovered 36 inches
Dark gray shale with white quartz velns,
dipping at about 70 degrees
| Bottom of fole 365 It
Groundwater Measuremeat Not Applicable
—38|. PID = (ColdMot) Photo lonization Detector
=40 Coondinates are Alaska State Plane, Zone 1,
2 NADS3 :
—42
46
50
52
—54
— 56
—58
60
62
—64
i
NPA Form 19-E Project Douglas Small Boat Harbor Hole Number:
May 94 Prev. Ed. Obsolete
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ALASKA DISTRICT  [Project Douglas Small Boat Harbor - Page 1 of 2

CORPS OF ENGINEERS Douglas, Alaska . ;
ENGINEERING SERVICES Date:  40ct2004

Soils and Geology Section  |” oy setomer " PO Do ML

-~ EXPLORATION LOG  |ioapon: Metting 23stson Top of e

Easing: 254714t Elevation: “S7%
Hole Number, Field: Permanent: Operator; " :

TB5 AP5 Mike Stockton/ Lyle Caln Gregory CarpenteriRobert Weakland

Type of Hole: (B other Wash RotaryiCore Depth to Groundwater: Depth Drilled: Total Depth:
[J TestPit [J AugerHole [J Monitoring Well [ Plezometer NA : 555t 5558

Hammer Weight | Split Spoon 1.D: ' Size and Type of Bit Type of Equipment  ° Type of Samples:
340 fbs 250n. 4in. Tri-cone/Diamond CME-85 wl autohammer Drive and Core

Grain Size

35

Descripion and Remarks

ASTM D 4083
Class.
.5

Classification
§ ASTM: D 2487 or D 2488
g

Sample
Frozen

F
™
Max Size (in.)

PID (ppm)

% Water

Symbol
%Gravel

0/M8in | ML | SILT 025 Biack, wet, fine to coarse sand, nonplastic’

fines (NP) fines, organic odor

SM | Sity SAND

-33

Dark gray, wet, fine to medium sand, NP fines,
shell fragments

2

N —
TN —
\Q:

R \S;\:“ R
W

AN
N

R

No sample attempted due to heave

"s‘\{*:\?g\‘
N

NN
W

anl
LY,
AN

A
NN

NN

D

No sample attempted - lost circulation

N
NY
AN

RHE
N

D

RN
A NAY
SONRN

RO
R

NS
SAN
N

N
N

No sample attempted

PR RAER
A

)
W

.“,
AN
\&\

SO

No sample attempted

Y
Ny
N

NN S

NPA Form 19-E Project Douglas Small Boat Harbor Hole Number:
May 94 Prev. Ed. Obsolete

EXPLORATION LOG DOUGLAS SBH.GPJ ACI




ALASKA DISTRICT - |Project  Douglas Small Boat Harbor Page 2 of 2
CORPS OF ENGINEERS poudies, Neska Dale: 4 0ct2004
= ENGINEERING SERVICES Dling Agor R . = Datum.
rilling Agency: ion . MLLW
Souls and Geology Section | g oer . penationing TIMSL 0 olher
. Northing: 2,354,143 #t. Top of Hole
EXPLORATION LOG [ [otwe 2o Topolfle
Hole Number, Fisld: Permanent: Operator: Inspector:
TBS AP5 Mike Stockton/ Lyle Cain Gregory CarpenteriRobert Weakiand
Type of Hole: other Wash Rotary/Core Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit [ AugerHole [J MonitoringWell [ Piezometer | NA 5551t 555
Split Spoon 1.D: Size and Type of Bit: Type of Equipment; Type of Samples:
25in. 4 in. Tri-cone/Dlamond CME-85 wi autohammer Drive and Core
Classification GrainSize | =
g% § ASTM: D 2487 or D 2488 . g E ; PescTpion M Rmara
o 3 2|8
Eal 2 % AEHHEIHE
fERdy No sample attempted
il - 4 |sm SAND Dark gray to black, angular grave, fine to
il ugm ity eoamger:yand, NPc;'n::.gﬁl it
40| :
—a2| 1
....46 1
|48 | .
| Bx | BEDROCK [ Run 1: cored 42 Inches, recovered 36 Inches
Dark gray shale with white quartz veins,
—50 dipping at about 70 degrees
FP2 Bx | BEDROCK : Run 2: cored 42 Inches, recovered 35 Inches
E Dark gray shale with quartz veins, dipping at
about 70 dogrees
54
N
8}-s6 Bofiom of Hole S5
= Groundwater Measurement Not
PID = (Cold/Hot) Photo lonization Detector
B, .
[&]
Coordinates are Alaska State Plane, Zone 1,
?, 60 NADS3
&
%
g 62
2164
8
Bl-es
S| NPA Form 19-E Project Douglas Small Boat Hatbor Hole Number:
5| May 94 Prev. Ed. Obsolete :

AP5




ALASKA DISTRICT  |Project: Douglas Small Boat Harbor Page 1 of 2
- CORPS OF ENGINEERS RO Al _ : Date: | 60ct 2004
e ENGINEERING SERVICES rling i T
; : Agency: n Datum: MLLW
Soils and Geology Section G b O MSL @ otrer
:  Norhing: 2,354,036 Top of Hole -
EXPLORATION LOG . [uuwe ot sume — [iwois
Hole Number, Field: Permanent: Operator: Inspector:
| Te8 : AP$ Mike Stockton/ Lyle Caln . Gregory Carpenter/Robert Weakiand
Type of Hole: DX other Wash RotaryiCore Depth to Groundwater: Depth Drilled: Total Depth:
O TestPit [ AugerHole [ Monitoring Well [ Piezometsr NA 621 f. 621 #t
Hammer Weight | Split Spoon LD: Size and Type of Bit Type of Equipment: Typse of Samples:
30 1bs 25in, 4in. Tri-cone/Diamond CME-85 i autohammer Drive and Core
lassification GrainSze | = ; ;
% gé § REED 2487 or D 2488 . :; T . ey honans
§E £ B 2 é B e
g2 8= & | & Ay 2|d|z|8[8|5]
o OL | Organic SILT "Black, wet, nonplastlc (NP) fines, organic odor
8 | GC-| shty,Clayey GRAVEL with Sand | 45 2t |1 Gray, wet, suban fine
}% o ity . | 5 unnzlmimgﬁrmel. to coarse
10 | SM | Sikty SAND with Grave 20|4|35|15 .| Gray, wet, subanguiar gravel, fine to coarse
% i sand, NP fines, till
18 | sm I \ ular gravel, fine
32 Siity SAND with Gravel 23145132 |15 mﬁ;ng gravel, fine to coarse sand,
50/3in g
8
5
50/4in | 8M | Sty SAND with Gravel 025 Gray to black, wet, fine to coarss sand, NP
fines, 4
g
e
:
18 | sp- graded SAND with Siit | 30 | 51 | 10 | 4 to ular gravel, fine to
g S0Rin | s mravel '5 gmm n':t'mgml o
2 7
g KA
g NPA Form 19-E i | Project: Douglas Small Boat Harbor Hole Number:

AP

May 94 Prev. Ed. Obsolets




ALASKA DISTRICT | Project: - Douglas Small Boat Harbor Page 2 of 2
. ! CORPS OF ENGINEERS Dougiae. Alaska Dotecl 16 06t 3004
: ENGINEERING SERVICES T = e = =
s : . ng Agency: Alaska evation Datum: mMLLW
Soils and Geology Section | "x'oser  penat ortg OMSL & ofer
i . Northing: 2,354,036 ft. Top of Hole
Hole Number, Field: Permanent: Operator: Inspector:
TB6 AP§ Mike Stockton/ Lyle Cain Gregory CarpenterfRobert Weakiand
Type ofHole: (X other Wash RotaryiCore Depth to Groundwater: Depth Drilled: Total Depth:
0] TestPit [0 AugerHole [J MonitoringWell 3 Piezometer NA 621t 621 ft
Hammer Weight | Split Spoon L.D: Size and Type of Bit: Type of Equipment: Type of Samples:
Hobs 25in. 4in. Tri-cone/Dlamond CME-85 wi autohammer Drive and Core
J Classification Grain Size - 5
g 23 § - | ASTM: D 2487 or D 2488 : slE peocloion e homats
=52 ¢ |2 HEIHEEE
2HEE] B : 2 % g & | e
4 ML | Sandy SILT with Gravel 05 Dark gray, wet, angutar gravel, fine to coarse
g sand, NP fines, till
&
4072in | GM | Siity GRAVEL with Sand No recovery
F4 Soilgln ML | Sandy SILT Gray, wet, fino to coarse sand, NP fines
6 Bx (~BEDROCK - Dark gray, shale with quartz velns, weathered
MHin | px | BEDROGK —— "~ "~ "Run 1, cored 60 nches, rocovered 12 nohes
Dark gray shals with quartz veins to 1 Inch,
dipping at about 80 degrees
g
8 Bx | BEDROCK Run 2: cored 60 inches, recovered 36 Inches
5 | Dark gray shale with white quartz velns,
g dipping at about 80 degrees
g
3
]
§ Botiom of Hole 621 it
Groundwater Measurement Not Applicable
3 PID = (Cold/Hot) Photo lonization Detector
g' Coordinates are Alaska State Plane, Zone 1,
g-ee NADS3
&| NPA Form 19-E Project: Douglas Small Boat Harbor Hole Number.
&| May 94 Prev. Ed. Obsolete '

AP-§




ALASKA DISTRICT |Project: - Dougles Smll Boat Harbor Page 1 of 2
CORPS OF ENGINEERS Drodies, Alacka Date.tiiie Ot 300s
ENGINEERING SERVICES Drling Age = S e Do
ng Agency. Alaska Distr - on Datum: MLLW
Sons and Geology Section | g oner  pessioriig OMSL 0 other
( ~ Northing: 2,353,895 ft. Top of Hole
EXPLORATIONLOG  [io, 1oths s Ty
Hole Number, Field: Permanent: Operator: Inspector;
87 AP Mike Stockton/ Lyle Caln Gregory CarpenteﬂRobertWealdand
Typeof Hole: (R other Wash RotaryiCore Depth to Groundwater: Depth Drilled: Total Depth:
[J TestPit [ AugerHole [J MonitoringWell [J Piezometer NA 63.01t. 6301
Hammer Weight | Split Spoon |.D: Size and Type of Bit: Type of Equipment: Type of Samples;
340 Ibs 25in. 41n. Tri-cone/Diamond CME-85 wi autohammer Drive and Core
tassification GrainSze | —
£ 8lyel = ATV D 2487 or D 2488 £l = Do Remans
s§§§o§§§§ E‘égg—*ﬁ
5125|552 & |5 AEHEEE
- of # |
35 | sM | Sity SAND with Gravel 0|42|8|15 } fine to
% ity Guv wet, ang %vel. coarse sand,
11 | 6C-| sity, Clayey GRAVEL with Sand | 43 2|15 Gray, ular gravel, fine to
% Sitty, Clayey 7 . Fy, Wt anguia gravel et coare sand,
8 |Gc-| siity, Clayey GRAVEL with Sand 1o ] ular gravel, fine fo
0 | % ity, Clayey an 5 gr:ywet.an%m'c;:vel. coarse sand,
g ool
T
8
Q
g soiS, | G | Sity GRAVEL with Sand : 05 mymﬁcamngl)ﬂugmmemm
B GM | Sitty GRAVEL with Sand 25 Run 1: cored 48 Inches, recovered 24 inches
§ gm angm:}'gravelfhmpmesand NP
g entn :
[=]
8
8| .
SNPA Fom 1. Project Dougias Smal Boat Rarbor Fole Number
&| May 94 Prev. Ed. Obsolets _ A




ALASKA DISTRICT  |Project Douglas Small Boat Harbor _ Page 2 of 2
CORPS OF ENGINEERS ouglas, Aleska Dats: 8 0ct2008
ENGINEERING SERVICES T = e S
ng Agency: Alaska n Datum: MLLW
Soﬂs and Geology Section | g omer  benat dring CIMSL O oo
. Northing: 2,353,895 ft. Top of Hole
EXPLORATIONLOG i fotis zmmse ool
Hole Number, Field: Permanent: Operator: Inspector:
87 AP-T Mike Stockton/ Lyle Cain Gregory Carpenter/Robert Wealdand
TypeofHole: X other Wash Rotary/Cors | Depfh to Groundwater: Depth Drilled: Total Depth:
3 TestPit [J AugerHole ([J MonitoringWell [ Plezometer NA 63.0 ft. 63.0 1.
Hammer Weight: Split Spoon 1.D: Size and Type of Bit Type of Equipment: Type of Samples:
: 340lbsr 25, 4 in. Tri-cone/Diamond CME-&SwIautohamtym Drive and Core
Classification GrainSke | =
2 2| g0 E ASTM: D 2487 or D 2488 : €| = DoecIptCrand Rarharky
§§§=§§§8- § g|8|5|8
HELA L R IHHAE
34} J
50/2in 8 i No recov
Run 2: cored 28 inches, recovered 6 inches;
cored through cobbles and til
18 Run 3: cored 60 Inches,recovered 24 inches;
cored through an 18-inch boulder
50/5in | Bx | BEDROCK Appears o be bedrock-gray shale with vertical
Bx | BEDROCK \whltsquanzvehs
Run 4: cored 48 Inches, recovered 4 inches
Dark gray shale and white quartz veins ;
Bx | BEDROCK Run §: cored 12 Inches, no recovery
Tri-coned to 58 feet
Bx | BEDROCK Run 6: cored 60 inches, recovered 37 inches
Gmhahmqumﬂmhomﬂv
Q v | i
5
:
§ Bottom of Hole 630 I
Groundwater Measurement Not Applicable
e PiD = (Cold/Hof) Photo lonization Detector
5 Coordinates are Alaska State Plans, Zone 1,
2 : NADE3
S NPA Fomm 16-€ Projoct Dougies Smal Boat Harbor "~ Tiole Number
§ May 94 Prev. Ed. Obsolete AP .




CORPS OF ENGINEERS
ENGINEERING SERVICES

ALASKA DISTRICT  |Project  Douglas Small Boat Harbor

Douglas, Alaska

Page 1 of 3

Date: 90ct2004

Soils and Geology Section | "o seatra:

0J Alaska District

Elevation Datum: MLLw
O MSL X other

EXPLORATION LOG  |iccsin

Northing:
Easting:

2,353,948 1.
2,547,085 1.

Top of Hole
Elevation: “140%

Hole Number, Field: Permanent ; Operator:

TB8 AP-8 Mike Stockton/ Lyle Cain

Inspector:
Gregory CarpenteriRobert Wealdand

Typeof Hole: (R other Wash RotaryiCore
[ TestPit [ AugerHole [T Monitoring Well [ Piezometer

Depth to Groundwater:

NA

Depth Drilled: Total Depth:

7401t T40f

Hammer Weight: | Split Spoon 1.D: Size and Type of Bit:
30bbs 25in, 4in. Tri-cone/Dlamond

Type of Equipment

CME-85 wl autohammer

Type of Samples:
Drive and Core

Classificafion
ASTM: D 2487 or D 2488

F

ASTM D 4083
Frost Class.
T™ 5-822-6
Blow Count
Symbol

N

Grain Size

%Gravel

Max Size (in.)

PID (ppm)

3¢

% Water -

. Description and Remarks

._w
R

\
N

R
N

N

RN

R

NN
Y

|
R

SN

AN
N Ny
A

AW

SR

TSRt

A\

$M | Silty SAND with Gravel

83

SC- | Siity, clayey SAND with Gravel

AN NN T el
‘Q\-{S RN
NS

N8

3 S0/3in | GM | Siity GRAVEL with Sand

TN
NN
SN

RO

.GDT 118105

N
X

QRS
NN
A

AR
AR

GM | Silty GRAVEL with Sand and
Cobbles

RN RTINS
\\ \b &)
oA

. ‘Qn\

NN

AN
AR
W

»3 |

Gray, wet, angular gravel, fine to coarse sand,
low plasticity fines,

Run 1: cored 60 inches, recovered 48 inches
(not bedrock)

Gray, wet, angular to rounded gravel, fine to
coarse sand, low plasticity fines, till

94 Prev. Ed. Obsolete

Project: Douglas Small Boat Harbor Hole Number:

AP-§




/

=3 ALASKA DISTRICT  |Project  Dougles Small Boat Harbor Page 2 of 3
=, CORPS OF ENGINEERS poypas, Alaskn Date: 902004
ST ENGINEERING SERVICES = = = T
rilling Agency: Alaska District Elevation Datum: mMLLW
Soils and Geology Section | g bex s TIMSL 0D other
- . Northing: 2353848t Top of Hole
EXPLORATION LOG i 1o samaae Tpotion
Hole Number, Field: Permanent: Operator: ; Inspector:
B8 AP-8 Mike Stockton/ Lyle Cain Gregory CarpenteriRobert Wealdand
‘TypeofHole: (X other Wash Rotary/Core Depth to Groundwater: Depth Drilled: Total Depth:
3 TestPit ([ AugerHole [ MonitoringWell (] Piezometer NA J401t 7401t
Hammer Weight | Spiit Spoon 1.D: Size and Type of Bit Type of Equipment: Type of Samples:
340 Ibs 25in. 4. Tri-cone/Diamond CME-85 w/ autohammer Drive and Core
2| . ification GainSize | =
ik Slg2| 3 RETE D 2487 orD 2488 = £l Descriokon o amaria
£1&|8 EE ’ém z E g § greoazi 2
| =) 5 5 c2LlEE] 3 § g a | ®
~34
Bl 2, e 502in | GM | SHty GRAVEL with Sand 05 ; ular gravel, fine 10 coarse sand,
g B 2 A o e
—38
40
i BT 523, | SM | Sty SAND with Gravel 2|53)|25]15 g’;""“' mmml:;?&vd.ﬂmmmmmd.
44
—46\=
_48 8% Mﬁln Bx | Weathered Rock 15 m:ayshab.dgummmly,
50
_°‘= .
i T 4 | Bx | Weathered Rock 1 mmmmm , quarkz
54 30Ain
8|56
£
§ Bx | Weathered Rock Run 2: cored 60 inches, recovered 4 inches
58 gray shale, crumbles easily, quartz velns
<l-e0
R
X
g 62
g Bx | Weathered Rock Tri-coned from 62to 69 foet
84
g
x
o i 77 F N R I e Ly e L S ol e e N B e B | L R e |
é NPA Form 19-E Project: Douglas Small Boat Harbor Hole Number:
&1 May 94 Prev. Ed. Obsolete AP




ALASKA DISTRICT  |Project Douglas Small Boat Harbor Page 3 of 3
CORPS OF ENGINEERS Dovgias, Maska Date: . 9012008
ENGINEERING SERVICES Diling A = e
ng Agency. istrict n m: MLLW
Souls and Geology Section' | " oter  bessioriing CIMSL 1 oher
' . Northing: 2,353,948 ft. Top of Hole
Hole Number, Field: Permanent Operator: Inspector:

B8 AP3 Mike Stockton! Lyle Cain Gregory Carpenter/Robert Weakland
TypeofHole: X other Wash Rotary/Core Depth to Groundwater: Depth Drilied: Total Depth:
'O TestPit [3 AugerHole [J MonitoringWell [ Piezometsr -NA 7401 7401
Hammer Weight Split Spoon LD; Size and Type of Bit: Type of Equipment: Type of Samples:

| 3a0ibs 25 41n. Tr-cone/Diamond CME-85 wi autohammer Drive and Core
Classification GrinSze | =

o g gg E ASTM: D 2467 or D 2488 . £l = DigorpAon 2 Romarty
S\ Blals2(c8| 8 z CIRE
2|5 §§ 52| 2 § HJHEE
g SIELER| 3 g gﬁ =|{a e
68
70 BEDROCK Run 3: cored 54 Inches, recovered 24 inches

; Black shale with quartz velns, dipping &t about
o 70 degrees
—72
s Bottom of Hole 74.0 .
g Groundwater Measurament Not Applicable
Ja PiD = (ColciHot) Photo lonization Detector
__78 c@mﬁmmmmmum.
I NADS3
80
—82
84
86
88
g_
=80
g
92
&0
- 4
8
é 96
a2
g8
&[NPA Fom 19-£ Project Dougles Small Boat Harbor Hole Number

5| May 94 Prev. Ed. Obsolete




Appendix B

Laboratory Results for Selected Soil Samples



801 East 82nd Avenue, #A-9

Anchorage, AK 99518

TERRA FIRMA INC.

Telephone: (807) 344-5934
Fax: (907) 344-5993

Leboratory Testing / Construction Monitoring terrafirma@alaska.com
COE - Alaska District
Dougles Harbor Lab Testing % GRAVEL: 0.0 UsC: ML
Coe 1621 % SAND: 28 FC:
81 %siLmelay:_or2 | e2om] |
SA-1 @ -11.0° Depth
Siit ASTM D1557(uncorrected) pef
10/15/2004 TM D4718 _(comrected pef
R. Caron, C.EY. / T. Selmer [oPTIMUM M.C.% (comecea)
Ron Caron C.E.T. INATURAL M.C. % 33.0
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
o [ " 0 20 2o S0 M0 mx SIEVE ANALYSIS RESULT
7 i » SIEVE | SIEVE {TOTAL%
900 SIZE (mm)| SIZE (in) [PASSING| SPEC
1524 | &
! 762 | 3
700 38.1 1.5
19.05 | 3/a"
B 127 | vz
E g 50.0 85 38"
H 475 | #4 | 100
e ) 2 | #0 | 100
i 0.65 | #0 | 100 .
0425 | #40 | 99
20 026 | #60 | 99
o 0.015 | #100 | 99
0.075 | #200 | 972
0.0 . -
1 10 l 1 0.1 0.01 0004
SE% W ILEWTERS HYDROMETER RESULT
GRAVEL SAND
COBBLES : SILT or CLAY o roTAL
Coarse | Fine Coarss | Medum | Fine TME | (mm) |P
0 :
: 05
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1857 2
4
125.0 — .
= 15
120.0 . — 30
= 60
250
=
115.0 =— S
1100 = Porm.
105.0 Degradation
. amm T-13)
Atterberg Limit |LL=27
100.0 ASTM 4318 PL=26
12.0 14.0 18.0 18.0 20.0 220 Pie1

mmmwmmmmwmwmmmmw. No other wasranly is made.




801 East 82nd Avenue, #A-9

TERRA FIRMA INC.

Telephone: (907) 344-5834

Fax: (907) 344-5993
Anchorage, AK 99518 Laboratory Testing | Construction Monitoring terrafima@ataska.com
COE - Alaska District
.Douglas Harbor Lab Testing % GRAVEL: _ 21.0 USC: __$M
COE 1621 % SAND: 455 FC:
81 - % sureLav:[_sis | .02 |
$A2 @ -16.0°' Depth - .
Siity sand w/ gravel FASTM D1557(uncormected) __pef
10/1572004 JASTM D4718 (comected) pcf
R. Caron, C.ET. JOPTIMUM M.C.% (comected)
Ron Caron C.E.T./T. Selmer [NATURAL M.C. % 8.8
100.0 PR
80.0 SIEVE ANALYSIS RESULT
N SIEVE SIEVE |TOTAL %)
800 8I2E (mm) | SIZE (in) |PASSING] SPEC
152.4 8"
ul 76.2 3
& 38.1 15 | 100
& = b 19.05 | 3" | 91
§9s00 & 127 | v | 88
g 9.5 38" 87
z KN 4.75 #4 79
= 2 | #o [ 70
i i 085 | #20 62
- 0425 | #40 55
200 025 | #60 | 49
0015 | #100 | 43
10.0 0,075 | #200 | 335
0.0 T
100 1 a1 n01 2 HYDROMETER RESULT
GRAVEL SAND ELAPSED TOTAL %)
COBBAES Coarse Fine Coarse | Medium | Fine SLEenCLAY n] TIME_| (mm) IPASSING
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
i ASTM D1857 2
4
125.0 = 8
~ 15
120.0 = 30
< 60
= 250
115.0 = 1440
110.0 Perm.
Co e D2439)
105.0 Degradation
ATM T-13)
Atterberg Limit
100.0 : T™ 4318
12.0 14.0 16.0 18.0 20.0 22.0

MWWWWMMMbWMMMMM ﬁooﬂmmﬂyhm




801 East 82nd Avenue, #A-9

TERRA FIRMA INC.

Telephone: (907) 344-5934

Fax: (907) 344-5993
Anchorage, AK 99518 Laboratory Testing | Construction Monitoring terafirma@alaska.com
PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Douglas Harbor Lab Testi % GRAVEL: 283 USC: _ SM
PROJECT NO.: COE 1621 % SAND: _ 42.0 FC:
SAMPLE LOCATION:  TB1 % SILT/CLAY: 02 mm.l :
SAMPLE NO/DEPTH ~ SA3 @ -21.0° Depth -
DESCRIPTION: Siity sand w/ gravel IASTM D1557(uncorrected) pef
DATE TESTED: 10/15/2004 ASTM D4718 _ (cotvected) pef
ESTED BY: " R. Caron, C.E.T. JOPTIMUM M.C.% (comectsd)
REVIEWED BY: Ron Caron C.E.T. / T. Selmer INATURAL M.C. % 8.9
PARTICLE SIZE ANALYSIS
ABTM D422/ C138 -
s ¥ 5 w - MO %20 W0 960 $100 200 SIEVE ANALYSIS RESULT
SIEVE SIEVE [TOTAL %
90.0 SIZE m BIZE‘II_L! PASSING] SPEC
152.4 6"
800 R T2 | 7
700 38.1 1.5" 100
e 19.06 | & | 87
B o 127 | vz | 83
58 60.0 |95 e | 81
E g 475 | #4 | 75
20 N 2 #0 | 67
200 085 | #20 (]
0425 | #0 [ 83
20 025 | #60 | 48
e 0016 | #100 | 41
0.075 | #200 [ 327
00
1+ 10 uul.: 0.1 0.01 0.001
SIS W W Lnarene HYDROMETER RESULY
COBBLES ORAVEL : 20 SILT or CLAY i) po o Lol
Coarse ‘ Fine Coarse | Medium Fine m;E (mm) {P
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
4
125.0 = 3
>~ 15
120.0 . — 30
= 60
250
115.0 =1 1440
110.0 Perm.
~ = D2438)
106.0 Degradation
; ATM T-13)
100.0 ] s m'f,w"u
12.0 14.0 16.0 18.0 20.0 220

_mmmwmmmmummmmmw.ﬁimmbm j




801 East 82nd Avenue, #A-9

TERRA FIRMA INC.

Telephone: (807) 344-5934

Fax: (807) 344-5993
Anchorage, AK 99518 Laboratory Testing | Construction MonRoring terafirma@alaska.com
PROJECT CLIENT COE - Alaska District
PROJECT NAME: Douglas Harbor Lab Testing | % GRAVEL:  15.1 USC:_ SM
PROJECT NO.: COE 1621 % SAND: 424 FC:
PLELOCATION:  TB1 % sLToLAY:[ a25 | 02 men:|
SAMPLE NO/DEPTH  SAS @ -30.0' Depth
DESCRIPTION Siity sand w/ gravel ASTM D1557(uncorrected) pet
DATE TESTED: 10/15/2004 : D4718  (comected) pet
TED BY: R. Caron, C.E.T. {OPTIMUM M.C.% (corrected)
REVIEWED BY Ron Caron C.E.T. /7. Selmer INATURAL M.C. % 74
PARTICLE SIZE ANALYSIS
ASTM D422/ C138
00T 1 o 10  #20 M0 @S0 #100 §200 SIEVE ANALYSIS RESULT
b SiEVE | SEVE |TOTAL¥
%0.0 BIZE (mm)| 8I2E (in) |PASSING| sPEC
N 152.4 6"
el N 762 | 3
700 N 381 | 1.5
= 2 19.05 | 314" | 100
By . 127 | 12 | 96
E E 0.0 85 | e | 94
* 475 |. #4 | 85
o] 2 #0 | 78
300 085 | #0 | 64
0425 | #i0 | 57
20 025 | #60 | 53
s 0.016 | #100 | 48
0.075 | #200 | 42.5
00
14» 10 uuln: : ulmm':n 0.01 0.001
SIZE IN
HYDROMETER RESULY
GRAVEL SAND : ELAPSED PIAMETEH TOTAL ssl
COBBLES |—— e T SILT or CLAY e g e
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
4
126.0 . ~ s
= 16
120.0 e — 30
= 60
— 250
115.0 =T 1420
110.0 = Perm.
R (ASTM D2438)
105.0 Degradation
ATM T-13)
Atterberg Limit
100.0. . ASTM 43?3
12.0 14.0 16.0 18.0 200 22,0

"~ Tho testing services foported Tierein have baen performod 10 rooognized Industry Standards, Uniess Sherios nod. No other wamanly 1s mads.




i s TERRA FIRMA INC. Tophan: 007 35304

Anchorage, AK 99518 Laboratory Testing / Construction Monitoring temafima@alaska.com

Fax: (807) 344-5983

PROJECT CLIENT: COE - Alaska District

PROJECT NAME: as Harbor Lab T % GRAVEL: 367 USC: _oM
PROJECT NO.: COE 1621 % SAND: _ 384 FC: -
SAMPLE LOCATION: ~ TB1. % SLTcLAY:[ 212 | .02 mm:|
SAMPLE NO/DEPTH  SAT @ -40.0° Depth
DESCRIPTION: Silty gravel w/ sand |AsTM D1857(uncomected) pel
DATE TESTED: 1011572004 D4718_(comrected) pel

STED BY: “R. Caron, C.ET. OPTIMUM M.C.% (comected)
REVIEWED BY: Ron Caron C.E.T./T. Selmer |naTURALMC. % 237
PARTICLE SIZE ANALYSIS
ASTM D422/ G138 o
’OMN_!; 1.5 vr #10 ° #20 0 830 #100 %200 SIEVE ANALYSIS RESULT
SIEVE SIEVE | TOTAL %|
200 S1ZE (mm)} Sz (n.) |PAssNG] sPEC
1524 | 6"
i : 762 | 3 | 100
700 < 38.1 16 | 8
- - 10.05 | a4~ | 77
4T e & : 127 | 1> | 72
g é %0 95 | e | 70
&
£ 475 | #4 | 63
e - 2 #0 | 56
e 035 | #20 | 80
. 0425 | #40 | 44
20 025 | #60 | 40
= 0.015 | #100 | 34
0.075 | #200 | 27.2
0.0
1& 10 I 1 ! 0.1 o 0.001
o ol HYDROMETER RESULY
- GRAVEL SAND AMETEF
COBBLES SILT or CLAY i Ledias
, Coarse | Fine Coarse | Medum | Fine TME_} (mm) JPASSING
o
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1857 g 12
4
125.0 - s
= 15
1200 — 30
SIo 80
= 250
=
115.0 == .
1100 |—F — Perm
CN B D2438)
105.0 Degradation
_ T™ T-13)
: Atterberg Limit
100.0 e
12.0 14.0 16.0 18.0 20.0 22.0 '

ﬁmmwmmm_mmmﬁummmmm No other warranty &5 mads.




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

TERRA FIRMA INC.

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

Laboratory Testing | Construction Monitoring terrafia@alaska.com
COE - Alaska District -
. Douglas Harbor Lab Testing % GRAVEL:  38.5 USC: GC-GM
Coe 1621 % SAND:  32.7 FC:
B2 % siTicLay: 288 ] 02 mm:
8A2 @ -15.0' Depth
Slity cf ravel w/ sand IASTM D1557 (uncomected) pef
10/15/2004 ASTM D4718 pet
R. Caron, C.E.T./T. Selmer fOPTIMUM M.C.% (comrected)
Ron Caron C.E.T. INATURAL M.C. % 10.4
PARTICLE SIZE ANALYSIS
ASTM D422/ C1368 .
TS r { " "o %0 MO M50 #00  #200 SIEVE ANALYSIS RESULT
SEVE | sieve {ToTaL%
90.0 B\ SIZE (mm)] S1ZE (in) |PASSING] SPEC
1524 | e g
800 76.2 3
700 od 381 | 15 | 100
1906 | 34" | 79
:5 b S 127 | w2 | 70
B8 gy 95 | am | 67
£ ~ 475 | #a | 62
* 400 b
o 2 #10 55
300 B 085 | #0 | 49
0425 | #40 | 44
200 025 | #60 | 40
100 0.015 | #100 | 95
0.075 | #200 8
0.0
b 10 I1 | 01 001 0.001
: SN 1N S NSTIRS HYDROMETER RESULT
GRAVEL SAND : ELAPSED i TOTAL %
BBLES SILT or CLAY
5 Coarse I Fine Coarse | Medium Fine < TiME (mm) |PASSIN
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
- ASTM D185 2
4
125.0 = 8
=1 v 15
120.0 == 30
= 80
= 250
1150 S o
110.0 = Perm.
= D2438)
105.0 Degradation
T™ T-13)
Atterberg Limit [LL=20
100.0 ASTM 4318 PL=14
12,0 14.0 16.0 18.0 20.0 220 : Pi=s

mmmmwmmmuwmmmmm No other wamanty is made.




801 East 82nd Avenuse, #A-9

TERRA FIRMA INC.

Telephone: (907) 344-5934

* Fa: (907) 344-5993
Anchorage, AK 88518 Laboratory Testing | Construction Monitoring temafima@alaska.com
PROJECTCLIENT:  COE - Alaska District
PROJECT NAME: Douglas Harbor Lab Testing _ % GRAVEL: 24,9 USC:  SM
PROJECT NO.: COE 1621 % SAND: 502 FG:
SAMPLE LOCATION:  TB2. % SLTICLAY:[ 249 | .02 men:|
SAMPLE NO/DEPTH  SA4 @ -26.0' Depth
DESCRIPTION: Silty sand w/ gravel IASTM D1657(uncorrected) pef
DATE TESTED: 1011512004 ASTM D4718 (comected pef
ESTED BY: R. Caron, C.E.T. |oPTIMUM M.C.% (correcteq)
REVIEWED BY: Ron Caron C.E.T./ T. Selmer INATURAL M.C. % 6.6
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
. r w $10  #20 W0 #30 100 #200 SIEVE ANALYSIS RESULT
Ry SIEVE | SIEVE |TOTAL %
it | SizE (mm)| sizE gn) |PAssing| sPEC
1524 | e
i 762 | %
00 381 | 15 | 100
19.05 | w4 | 02
N, =
I8 S 127 | 1z | 86
g § Y 95 | a3 | 84
& < 475 | #4 | 75
su0 g 2 #10 | 64
%00 AN 085 | #20 | 54
0425 | #0 | 47
20 025 | #60 | 40
et 0.015 | #100 | 33
0.075 | #200 | 24.9
0.0 e —
1+ 10 °'.Al 1 . 01 001 0.001
i L T8 S MLTERS HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAM TOTAL
COBBLES SILT or CLAY
Coarso | Fine Coarse | Medm | Fine TME | (mm) |PASS
0
i 0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1857 2
125.0 4
0 = e
=I 16
120.0 e — 30
SO 60
= 260
=
116.0 =T 1440
110.0 = Perm.
S D2438)
105.0 Degradation
ATM T-13
Atterberg Limit
100.0 ASTM 4318
12.0 14.0 16.0 18.0 20.0 220

|

ﬁnmmmwmmmmwlmmummm No other warranty Is made.




oot AT s TERRA FIRMA INC. Teeens: 007344564

Fax: (907) 344-5993
Anchorage, AK 99518 Laboratory Testing | Construction Monfloring terrafirma@alaska.com
PROJECT CLIENT: COE - Alaska District ’
PROJECT NAME: Douglas Harbor Lab Testing % GRAVEL:  21.2 USC: SC-SM
PROJECT NO.: Coe 1621 ' % SAND:  46.9 FC:
SAMPLE LOCATION:  TB3 wsuroav:[_s1e | 02 mm
SAMPLE NO/DEPTH  SA<4 @ -25.0' Depth
DESCRIPTION: Silty clayoy sand w/ gravel TM D1557(uncorrected) pef
DATE TESTED: 10/15/2004 Ifs‘ﬂnmw pet
TESTED BY: R. Caron, C.E.T. / T. Selmer OPTIMUM M.C.% (comected)
REVIEWED BY: Ron Caron C.E.T. INATURAL M.C. % 6.6
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
A ¥ " "o W20 #0950 #100 %200 SIEVE ANALYSIS RESULT
¢ [N : SIEVE | SiEVE |TOTAL%)
80.0 No SIZE (mm)| SIZE (in.) |PASSIN( SPEC
- 1524 | ¢
02 ¥ 762 | &
700 X , 381 | 1.5 | 100
~ 1005 | 34 | 97
e : i 127 | 1z | 89
§ é 509 N 95 | am | 88
£ 475 | #4 | 79
¥ a0 2 #10 | 67
200 < 085 | #0 | 55
0425 | #40 | 48
200 025 | #60 | 42
. 0.015 | #100 | 37
0.075 | #200 | 31.9
0.0 -
1 10 | 1 0.1 2 0.01 0.001
e : HYDROMETER RESULT
GRAVEL SAND ELAPSED DuusraTrom. %
COBBLES = Goarse | Modun == SILT or CLAY e | (o) |PASsiNG
0
0.6
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
; 4
125.0 = > 8
=X 15
120.0 . — 30
L 60
= 250
= —
115.0 . =T 1420
110.0 — erm.
. = S »
105.0 Degradation
ATM T-13)
E Attorberg Limit [LL=18
100.0 ASTM 4318 PL=13
12.0 14.0 16.0 18.0 20.0 220 Pi=§

The testing secvices reported herein have been performod to fecognized

Y ul.m‘* yine noted. No oiher warranly ts made. —‘




801 East 82nd Avenue, #A-s . TE RRAF | RM A IN C-_ T-°'°Ph°ﬂ°= (907) 344-5934

] Fax: (907) 344-5993
Anchorage, AK 99518 Laboratory Testing I Construction Monftoring | terrafirna@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Douglas Harbor Lab Testing : % GRAVEL:  10.7 UsC:  sM
PROJECT NO.: COE 1621 % SAND:  58.4 FC:
SAMPLE LOCATION:  TB3 e % sitcLay:[_soe | 02 mm:| |
SAMPLE NO/DEPTH  SAS@-30.0'Depth
DESCRIPTION: Siity sand. ng D1557 (uncorrected) pef
DATE TESTED: 10/16/2004 IASTM D4718  (comrected) pct
STED BY: ‘R. Caron, C.ET. JOPTIMUM M.C.% (comected)
REVIEWED BY: Ron Caron C.E.T. / T. Selmer INATURAL M.C. % 104
PARTICLE SIZE ANALYSIS
ABTM D422/ C138
gL r i 810 W20 @40 #50 9100 2200 SIEVE ANALYSIS RESULT
] sieve | sEve [Tora
0.0 : SIZE (mm)| 81zE gn) |PAssNG] sPEC
1524 | &
ki . 762 3
700 AN - 38.1 1.5" 100
1905 | 34 | 97
B o8 - 127 | = | 85
§ § 500 9.5 as | 95
£ 475 | #4 89
400 ®5 2 #10 | 73
30.0 ' 0.85 #20 &7
- 0425 | #0 | 48
20 025 | #60 | 40
F45 : 0.015 | #100 | 36
. 0.075 | #200 | 30.9
0.0 .
1 10 l 1 0.1 0.01 0.001
Rl . HYDROMETER RESULT
GRAVEL SAND ELAPSED TOTAL %
OBBLES SILT or CLAY
@ Coarse Fine Coarse | Medium Fine |_TIME_ | (mm) IPASSING
0
. 0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTMD18ST . 2
4
1250 = s
= 15
120.0 — — 30
< 60
= 250
115.0 = a0
110.0 P Perm.
o = L 5 m’
105.0 : Degradation
(ATM T-13)
: rg Limit
100.0 4318
12,0 14.0 16.0 18.0 20.0 220

|[ The lesting services raportad herein have been performed to recognized n dards, uniess otherwis




801 East 82nd Avenue, #A-9

TERRA FIRMA INC.

Telephone: (807) 344-5934

Fax: (907) 344-5993
Anchorage, AK 98518 Laboratory Testing | Construction Monitoring terrafimma@alaska.com
PROJECT CLIENT: COE - Alaska District
PROJECT NAME Douglas Harbor Lab Testing % GRAVEL: 226 USC:  8M
PROJECT NO COE 1621 : . % SAND: 450 FC:
SAMPLE LOCATION:  TB4 % SILT/CLAY: 02 mm:l
SAMPLE NO/DEPTH A2 @ -12.0° Depth
DESCRIPTION Siity sand w/ gravel ASTM D1557(uncorrected) pef
DATE TESTED: 10/15/2004 ASTM D4718  (corrected) pef
TED BY: R. Caron, C.ET. |OPTIMUM M.C.% (corrected)
REVIEWED BY Ron Caron C.E.T./ T. Selmer [NATURAL M.C. % 9.2
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
L r s " no w0 0 #80  H100 %200 SIEVE ANALYSIS RESULT
11 SIEVE | SIEVE |TOTAL%
%0.0 SIZE (mm)) SIZE (in)|PASSING] sPEC
P 152.4 6"
76.2 3
700 38.1 1.5°
N 19.05 [ 4 [ 100
% £ ey 127 | vz | 94
3 500 N 95 | e | 89
E g 476 | #a | 77
el 2 #0_| . 67
300 ) 085 | #20 | 56
i 0.425 | #40 47
20011 025 | #e60 | 42
T3 0.015 | #00 | 37
0.075 | #200 | 324
0.0 U :
1&: - 10 I 1 0.4 0.01 0.001
el - HYDROMETER RESULT
GRAVEL SAND [Ecarsen piamereq TotaL %
COBBLES S G e SILT or CLAY e Rl s
- 0
05
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1857 2
125.0 2
o - = 8
>~ 15 .
120.0 g 30
= 60
: = 255
115.0 =T 1440
110.0 e Perm.
- = D2438)
106.0 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 & Y ds, unless noted. No other warrenty Is made.




o L g TERRA FIRMA INC. Teephne: G a445004

Anchorage, AK 99518 " Laboratory Testing | Construction Monitoring temafima@alaska.com

PROJECT CLIENT: COE - Alaska District

PROJECT NAME: Douglas Harbor Lab Testing . % GRAVEL:  47.1 USC: GP-GM
PROJECT NO.; COE 1621 % SAND:  43.7 FC:
SAMPLE LOCATION:  TB4 %swveay:[ ez | 02 |
SAMPLE NO/DEPTH  SA4 @ -22.0° Depth ; .
DESCRIPTION: Poorly grd. gravel w/ siit & sand. D1557(unco pet -
DATE TESTED: 10/15/2004 D4718 (carrected) _pet
STED BY: R. Caron, C.ET. : JOPTIMUM M.C.% (comected)
REVIEWED BY: Ron Caron C.E.T./ . Selmer INATURAL M.C. % | 78
R PARTICLE SIZE ANALYSIS
ASTM D422/ C136
r 5 w #o #0 %0 #100 g0 SIEVE ANALYSIS RESULT
1000 -1dhg
e I SIEVE | SIEVE |ToTAL%|
90.0 3 SIZE!m! &ZE!!‘I.) P, 8PEC-
Xk 1524 | ¢
‘ ~ 762 | 3= | 100
700 | 381 | 15° | 85
; 18.05 | 34" | 87
By i 127 | 1z | 80
§§ 50.0 ! 9.5 " 75
T 5 475 | #4 | 53
* w0 I 3 2 #10 34
- " i 085 | #20 | 23
0425 | #40 | 17
2.0 " 025 | #60 14
Eon 0.015 | #100 | 19
100 X
g 0.075 | #200 | 9.2
09 ' HN
1& 10 I b ] o1 001 0.001
_ ST 3 v ' HYDROMETER RESULT
GRAVEL SAND
COBBLES — SILT or CLAY D PVMETERTOTAL X
Coarse l Fine Coarse | Medium Fine TME | (mm) [P
: 0
i 05
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1587 2
4
125.0 = 3
~1 16
120.0 = 30
=S 60
= : 250
1160 e - 1440
e
110.0 = Perm.
| " i e — (ASTM D2438)
105.0 Degradation
S -|(AT™ T-13)
: — Atterberg Limit | Non-
100.0 : ASTM 4318 Plastic
120 14.0 16.0 18.0 20.0 220

MWWWMMMMNWIMMWMW.RMMhm. l




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

“TERRA FIRMA INC.

Telephone: (807) 344-5934
Fax: (807) 344-65993

Laboratory Testing / Construction Monitoring terrafirma@alaska.com
PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Douglas Harbor Lab Testing % GRAVEL:  42.8 USC: SP-SM
PROJECT NO.: COE 1621 . % SAND:  49.8 FC:
SAMPLE LOCATION:  TB4 %sutictav:[_7e | 02 mm|
SAMPLE NO/DEPTH  SAS @ -27.0° Depth ,
DESCRIPTION: Poorly grd. sand w/ silt & gravel. ASTM D1557(uncoreécted) pct
DATE TESTED: 10/15/2004 ASTM D4718 _ (comected) pof
STED BY: R. Caron, C.E.T. JoPTIMUM M.C.% (correctsd)
REVIEWED BY: Ron Caron C.E.T. / T. Selmer INATURAL M.C. % 82
PARTICLE SIZE ANALYSIS
ASTH D422/ G136
o i “"r $10  ®0 MO MO0 #100 #200 SIEVE ANALYSIS RESULT
-l sEeve | seve [voraLx
80.0 ( SIZE ‘l’nll\) BIZE (in.) IPASSING] SPEC
ol 3 1524 | e
76.2 3
700 38.1 1.5 100
o 19.05 | ai4* | 92
& 5 12.7 1" 83
ﬁ 50.0 A\ 9.6 318" 76
£ g 475 | #4 | 57
b A 2 #0 | 3
%0 N 0.85 | #0 | 2
0425 | #40 | 15
200 N 025 | #60 | 12
100 0015 | #100 | 10
0.075 | #200 | 7.6
0.0 1 1 - .
1& 10 | 1 . | 01 0.01 0.001
e _ MYDROMETER RESULT
GRAVEL SAND ELAPSED DiAM TOTAL %
COBBLES I = Py = SILT or CLAY = (mm)_|Passny
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D157 2
4
125.0 = 8
= 15
120.0 — — 30
. = 60
250
115.0 =T 1440
110.0 — Perm.
-~ D2438)
105.0 Degradation
: (ATM T-13)
Atterberg Limit
180 hsT 4ot
) 120 14.0 16.0 18.0 20.0 22.0

Ve testing $21vices foporied hotein hiave boen performod 1o 16cognizad Tndusiry standards, Grioss STrwise o, No olher wamanty ts made.




801 East 82nd Avenue, #A-9

TERRA FIRMA INC.

Telephone: (907) 344-5934 .

Fax: (807) 344-5993
Anchorage, AK 99518 Laboratory Testing / Construction Monftoring terrafirma@alaska.com
PROJECT CLIENT: COE - Alaska District
PROJECT NAME: las Harbor Lab T % GRAVEL: 447 USC: GC-GM
PROJECT NO.: Coe 1621 % SAND:  33.9 EC:
SAMPLE LOCATION:  TBS % SILT/CLAY: 02 mm:l
SAMPLE NO/DEPTH  SA-1 @ -7.0' Depth .
DESCRIPTION: My_gﬂd wl sand IASTM D1557 (uncorrected) pef
DATE TESTED: 10/18/2004 IASTM D4718 pcf
STED BY: 'R. Caron, C.E.T./T. Selmer JOPTIMUM M.C.% (comected)
REVIEWED BY: Ron Caron C.E.T. INATURAL M.C. % 74
PARTICLE SIZE ANALYSIS
ASTM D422/ G138
Y5 r { " 10 O €50 #100 9200 SIEVE ANALYSIS RESULT
SIEVE SIEVE |TOTAL %
200 \ SIZE gm)‘ SIZE (in) [PASSING| SPEC
1524 | e
e 762 3°
700 38.1 1.5" 100
1905 | a* |
g | 127 _| 1> | 69
50.0 9.5 3/8" (]
g g . b 475 | #4 | 55
4] 7 2 #10 | 48
200 085 [ #0 | 42
0425 | #0 | 37
20 0256 | #60 | 33
A 0.015 | #100 | 28
00756 | #200 | 214
0.0
ﬂb 10 u“l': g ! 0.1 0.01 0.001
= el HYDROMETER RESULT
SAND ELAPSED pi TOTAL %
COBBLES T Py e [ SILT or CLAY “:E o |easia
05
1
125.0 = = 3
- ~ 4
120.0 = 8
- — 15
~ 30
116.0 S 60
3 250
=y
110.0
105.0
100.0
12,0 14.0 16.0 18,0

E

mmmwmmmmhm'




801 East 82nd Avenue, #A-9

TERRA FIRMA INC.

Telephone: (907) 344-5034

Fax: (807) 344-5993
Anchorage, AK 99518 Laboratory Testing | Construction Monftoring terrafima@alaska.com
PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Douglas Harbor Lab Testing % GRAVEL:  20.1 USC:  SM
PROJECT NO.: COE 1621 : % SAND:  45.0 FC:
SAMPLELOCATION:  TB6 % SILTICLAY:[_ 349 | .02 mm:].
SAMPLENO/DEFTH  SA2 @ -12.0' Depth _ :
DESCRIPTION: Silty sand w/ gravel . ASTM D1557 (uncorrected) pet
DATE TESTED: 10/15/2006 - ASTM D4718 _pot
STED BY: R. Caron, C.ET. [OPTIMUM M.C.% (comrected)
REVIEWED BY: Ron Caron C.E.T. / T. Selmer INATURAL M.C. % 8.4
PARTICLE SIZE ANALYSIS
ABTM D422/ C136 ™
= Fy 5 "w "o 220 M0 #80 #100 4200 SIEVE Myss RESULT
1 SIEVE | SIEVE |TOTAL%)
80.0 ! SIZE gmm} SIZE (in.) PASSING| SPEC
0.0 N 152.4 [
76.2 3"
700 381 | 15 | 100
: 19.05 | 34 | 97
) 127 | 12 | 88
§ g 80.0 % 9.5 3/8* 86
L 0 475 | #4 80
00 2 #0 | 72
= 085 | #20 | 64
: 0425 | #40 88
20 025 | #60 52
Sy 0.016 | #100 | 44
0.076 | #200 | 34.9
00
1& 10 uul.: | o1 0.01 0.001
i bt HYDROMETER RESULT
SAND ELAPSED [DIAMETER TOTAL %
COBBLES |——— == s e SILT or CLAY e e
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1857 2
4
125.0 = 3
=T 15
120.0 o 30
= 60
= 250
115.0 Sl = 0
110.0 e Perm.
. =T e
105.0 Degradation
(ATM T-13)
Atterberg Limit
100.0 ASTM 43'188
12.0 14.0 16.0 18.0 20.0 22.0

mmmwmmmmmmmmmmm ﬂooﬁmwmﬁylamade.




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

TERRA FIRMA INC.

Telephone: (807) 344-5934
Fax: (907) 344-5993

Laboratory Testing / Construction Monltoring terrafina@alaska.com
PROJECT CLIENT COE - Alaska District
PROJECT NAME: - Douglas Harbor Lab Testing _ % GRAVEL: 229 UsC:  sM
PROJECT NO.: COE 1621 ! % SAND:  45.2 FC:
SAMPLE LOCATION:  TB6 %siLToav] s1e | 02 mm
SAMPLE NO/DEPTH  SAS @ -17.0° Depth
DESCRIPTION Silty sand wi gravel ASTM D1557 (uncomrected) pef
DATE TESTED 10/16/2004 ASTM D4718 pef
STED BY: _R-Caron, C.ET. JOPTIMUM M.C.% (carrected)
REVIEWED BY: Ron Caron C.E.T. / T. Selmer INATURAL M.C. % 6.5
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
43 r 1 "” 910 220 M0 880 $100 #2200 SIEVE ANALYSIS RESULT
11 SIEVE | SIEVE |TOTAL%| ’
.0 \'gll, 81ZE (mm)| S2ZE gin) |PASSING| sPEC
A 1524 | ¢
76.2 3
70 A 381 | 1.5° | 100
19.05 | 3" | 97
By ™ 127 | 12 | 91
§ g %0 95 | am | 88
& s Tars | #8a | T
29 2 #10_ | 68
05 085 | #20 | 60
0425 | #40 | 63
20 026 | #60 | 47
Tes 0015 | #100 | 40
; 0.075 | #200 | 31.9
0.0 5
1 10 oul 1 01 0.01 0.001
5 4 SR 04 M| ST HYDROMETER RESULT
RAVEL SAND ELAPSED DI TOTAL %,
COBBLES SILT or CLAY
Coarse L Fine Coarse | Modium Fine X TIME {mm) |PASSING
; 0
05
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D857 2
125.0 4
! = 8
= 15
120.0 - 30
S 80
e | -~ . 250
115.0 =1 1440
-
110.0 == Perm.
S 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

|L

The testing services reported herein hava been perfornned fo recognized industry standards, uriess ofherwise noted. No other warranly Is made.




801 East 82nd Avenue, #A-9

TERRA FIRMA INC.

Telephone: (307) 344-5934

‘Fax: (907) 344-5983
Anchorage, AK 99518 Laboratory Testing | Construction Monitoring terafirna@alaska.com
PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Douglas Harbor Lab T % GRAVEL: 384 USC: 8P-SM
PROJECT NO.: COE 1621 % SAND: 513 FC:
SAMPLE LOCATION:  TBS§ % sirciav:_103 | .02 mm
SAMPLE NO/ DEPTH  SAS @ -27.0° Depth
DESCRIPTION: Poorly grd. sand w/ silt & gravel. IASTM D1557 (uncorrected) pef
DATE TESTED: 10/15/2004 : ASTM D4718__(corrected) pef
STED BY: R. Caron, CE.T. {OPTIMUM M.C.% (comected)
REVIEWED BY: Ron Caron C.E.T. /T. Selmer INATURAL M.C. % 9.0
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
o Ed 1 w 10 220 MO 980 MO0 @200 SIEVE ANALYSIS RESULT
| SIEVE | SIEVE {TOTAL%
2.0 . | SIZE (mm)| SIZE (in.) lPASSING] SPEC
N, 1524 6"
2 762 | &
700 38.1 1.5" 100
19.05 4" 88
B N 127 | > | 80
g g 800 85 | e | 73
\\- 4.75 #4 62
* w0 2 #10 | 46
%0 085 | #0 | 35
0.425 #40 27
20 025 | #60 | 22
Ty 0.015 | #100 | 16
0075 | #200 | 103
0.0 HI
1* 10 en‘I.: 0.1 0.01 0.001 .
SIS W LARTRAS HYDROMETER RESULT
GRAVEL SAND ELAPSED [DIAM TOTAL %|
COBBLES e I = s Eo e SILT or CLAY o () |PASsmiG
0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
4
125.0 = s
= 15
120.0 = 30
- 60
= 250
=
116.0 = 1440
110.0 Perm.
e D2438)
108.0 Degradation
ATM T-13)
Atterberg Limit
100.0 IA_STM i
12.0 14.0 16.0 18.0 20.0 220

The testing services reported hereln have been parformed to recognized Industry standards, undess oiherwise noted. No other wamanty ts made.




: : Telephone: (907) 344-5934
801 Bkt 0o Ao i TERRA FIRMA INC. B At aoes
Anchorage, AK 99518 Laboratory Testing | Construction Monttoring _ terrafimna@alaska.com

PROJECT CLIENT: = COE - Alaska District : ;
PROJECT NAME: Douplas Harbor Lab Testing % GRAVEL:  30.1 Usc:_ sm
PROJECT NO.: COE 1621 % SAND: 424 FC:
SAMPLE LOCATION:  TBY % surciav 25| 02 monc|
SAMPLE NO/DEPTH  8A1 @-12.8' Depth '

DESCRIPTION: Siity sand w/ gravel : IASTM D 1557 (uncomectsd) pef
DATE TESTED: 10/15/2004 IASTM D4718 _ (corrected) pef
STED BY: R. Caron, C.E.T. JOPTIMUM M.C.% (comected)
REVIEWED BY: Ron Caron C.E.T. /T. Selmer ' INATURAL M.C. % 9.1
PARTICLE SIZE ANALYSIS
ASTM D422/ C138
proitiat { " $0 0 m0 ¥ MO0 w00 : SIEVE ANALYSIS RESULT
] 2 SIEVE | SIEVE |TOTAL%
800 \k SIZE (mm)| SI2€E (in) |P SPEC
AN § 1524 | 6"
04 76.2 3
700 . 38.1 15 | 100
19.05 | 3" | 80
By e Ny 127 | 1z | 80 _
& é e 95 | ae | 78
g . 4.75 #4 70
* . : > R . 2 | #10 | 60
200 : 085 | #0 52
0425 | #40 | 48
200 025 #60 40
D 3 0015 | #100 | 35
0.075 | #200 | 27.5
0.0
14) 10 “J.: 0.t . 001 0.001
e sl : HYDROMETER RESULT
SAND ELAPSED [DIAMETER TOTAL %
COBBLES — = s = - SILT or CLAY 'm;a _(umy_|PASING
05
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1857 i 2
4
125.0 = 3
=1 15
120.0 — — 30
e~ 60
= 250
116.0 = 1440
110.0 = Perm.
~y = : m
105.0 Degradation
TM T-13)
Limit
100.0 _ ; A?Mw:a?s
120 14.0 16.0 18.0 20.0 22,0

mmwmmmmbmmmmmm 'No other warranty Is made. l




801 East 82nd Avenue, #A-9
Anchorage, AK 98518

TERRA FIRMA INC.

Telephone: (907) 344-5934
Fax: (807) 344-5993

Laboratory Testing | Construction Monltoring terrafima@alaska.com
. COE - Alaska District |
Douglas Harbor Lab Testing % GRAVEL: 432 USC: GC-GM
Coe 1621 % SAND: 387 FC:
JB7 % SwTcLAY:[_200 | o2mm] |
SA-2 @ -17.5' Depth -
Siity clayey gravel w/ sand ASTM D1557 (uncormrected) __pef
1011572004 IASTM D4718  (comected) pof
R. Caron, C.E.T. / T. Seimer foPTIMUM M.C.% (comected)
Ron Caron C.E.T. INATURAL M.C. % 78
PARTICLE SIZE ANALYSIS
ASTM D422/ C1368
HAs * 9 " #M0 420 MO 50 HO0 9200 SIEVE ANALYSIS RESULT
| SIEVE | SEVE |TOTAL
$0.0 g(mm) SiZE (in.} IPASSING] SPEC
N 1524 | - 6
e L 762 | o
700 384 | 15 | 100
< 19.05 | 34" | 87
E 127 | iz | 75
50.0 95 | 38" 73
ﬁé *§ 476 | #4 | 67
409 2 #10 | 46
300 N 0.85 | #20 39
—Ie, 0.425 | #40 | 34
28 025 | #60 | 30
100 H 0.015 | #100 25
! 0.075 | #200 | 20.1
'o'n “
1&) 10 | 1 o1 .01 0.001 2
SR WL TS HYDROMETER RESULT
GRAVEL SAND ELAPSED DIAM| TOTAL %
COBBLES SILT or CLAY
: Coarse l Fine Coarse | Medium Fine TIME (mm) _IPASS!
- 0
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1557 2
125.0 :
o = 8
: - 15
120.0 = 30
= 60
250
115.0 S o
110.0 o Perm.
o D2433)
105.0 Degradation
ATM T-13)
3 Atterberg Limit |LL=19
100.0 : ASTM 4318 PL=14
120 140 - 16.0 18.0 20.0 22,0 3 Pl=g

mmmwmmmmbmmmmmw. No other warranty Is made.




00 ot 6200 Ao, #h TERRAFIRMAINC: ' Twe=imum

Fax: (907) 344-6993

Anchorage, AK 99518 Laboratory Testing | Construction Monftoring terrafima@alaska.com
COE - Alaska District :
Douglas Harbor Lab Testing % GRAVEL:  20.1 USC: SM
COE 1621 % SAND: 484 FC:
TBs % swrictav:[_31s | .02 mm
SA1 @ -11.0°' Depth :
Silty sand wi gravel ASTM D1557(uncorected) pet
10/15/2004 ' JASTM D4718  (comected) pcf
R. Caron, C.E.T. ; [oPTIMUM M.C.% (corrected) -
Ron Caron C.E.T. / T. Selmer -INATURAL M.C. % 7.5
PARTICLE SIZE ANALYSIS
ASTM D422/ C136
o T wr MO M0 M0 260 $100  #200 SIEVE ANALYSIS RESULT
1 SIEVE | SIEVE |TOTAL%
90.0 SI2E (mm)| SIZE PASSING] SPEC
1624 | &
e 82 | =
700 | 381 ) 15" | 100
18.05 |- 34" | 96
By %0 R 127 | 1z | 88
gé 500 85 | 3@ | @7
£ . 475 | #4 80
2 2 #10 | 70
oy 0.85 | #0 | 62
0426 | #40 | &5
20 025 | #60 | 48
100 : 0.015 | #00 | 41
| 0075 | #200 | 315
0.0 -
1&! 10 quI): 01 0. W_ .
= “:‘ HYDROMETER RESULT
. ND - ELAPSED [DIAMETER TOTAL %)
COBBLES [—— e e s SILT or CLAY “;E ) |PAgEn
0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1857 2
4
125.0 ~r— 3
= 15
120.0 = 30
= 60
= 250
1180 = 0
1100 - Porm.
~ = . m)
105.0 ‘ : Degradation
(ATM T-13)
Atterberg Limit
1000 P2l
12.0 14.0 18.0 18.0 20.0 220

F The testing services reported harein have been performed 10 recogrized industry standards, umiess otherwiso notd. 'No oiher warranty s made.




801 East 82nd Avenue, #A-9

TERRA FIRMA INC.

Telephone: (907) 344-5934

Fax: (907) 344-5993
Anchorage, AK 99518 Laboratory Tasting | Construction Monitoring terrafima@alaska.com
PROJECT CLIENT:  COE - Alagka District
PROJECT NAME: Douglas Harbor Lab Testing % GRAVEL:  20.6 USC: SC-SM
PROJECT NO.: Coe 1621 % SAND:  48.1 FC: -
SAMPLE LOCATION:  TBS sswrear:[ s3] 02 mm:
SAMPLE NO/DEPTH  8A-2 @ -16.0° Depth - _
DESCRIPTION: Silty clayey sand w/ gravel IASTM D1557(uncormrected) pef
DATE TESTED: 10/18/2004 - ASTM D4718 : (comecied) pof
STED BY: R. Caron, C.ET. / T. Selmer {OPTIMUM M.C.% (correctsd)
REVIEWED BY: Ron Caron C.E.T. [NATURAL M.C. % 7.8
PARTICLE SIZE ANALYSIS
ASTM D422/ C138
100:0 T R om0 M0 F0 #1100 200 SIEVE ANALYSIS RESULT
If SIEVE | SIEVE |TOTAL %|
20.0 SIZE (mm)] SIZE (in.) {PASSING] SPEC
S 152.4 6" -
oy 762 3
700 - 381 | 1.5
— 19.05 | 34" | 100
B ™0 N 127 | 2 | 92
] § 500 95 | am | 87
E 475 | #4 | 79
e N 2 #0 | 70
e 085 | #20 | 62
04256 | #40 | 65
200 025 | #60 | 48
Son 0.015 | #100 | 41
_ 0.075 | #200 | 31.3
0.0 J,
1 10 anAI 1 0.4 0.01 0.001
N owE w unperena HYDROMETER RESULT
GRAVEL SAND [ELarseD pIAMETEA TOTAL %,
COBBLES SILT or CLAY
Coarse Fine Coarse | Medium Fine : T‘;E (mm) _|PASS
! 05
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D1857 2
4
125.0 = y
= 5
120.0 s 30
=0 60
= 250
115.0 =— e
140.0 — Perm.
. = = m
105.0 : Degradation
ATM T-13)
Atterberg Limit jLL=18
1000 *— 4318 PL=14
12.0 14.0 16.0 18.0 20.0 220 |

mmmwwmmmbwwmmmm. No other warranty is mads.




' : ' " Telephone: (907) 344-5034
801 East 82nd Avenue, #A-9 TERRA F I RMA l NC . e eph:na:: 290;)) 344-5893
Anchorage, AK 99518 ; Laboratory Testing ! Construction Monltoring ! terrafima@alaska.com

PROJECT CLIENT: COE - Alaska District
PROJECT NAME: Douglas Harbor Lab Testing % GRAVEL: 228 USC:  8M
PROJECT NO.: COE 1621 ° %SAND: 528 FC:
SAMPLE LOCATION:  TBS % SILT/CLAY: 02 mm:|
SAMPLE NO/DEPTH  SAS @ -41.0' Depth
DESCRIPTION: Stity sand w/ gravel ASTM D1567 (uncorrected) [
DATE TESTED: 10/15/2004 IASTM D4718 _ (corrected) __pef
STED BY: R. Caron, C.E.T. OPTIMUM M.C.% (corrected)
REVIEWED BY: Ron Caron C.E.T. / T. Saimer - |NATURALM.C. % 8.0
PARTICLE SIZE ANALYSIS -
ASTM D422/ C136
Ml w #o M0 g0 8100 #200 SIEVE ANALYSIS RESULT
1000
P, 11l A SIEVE | SIEVE |TOTAL
0.0 SEEM SIZE ﬂl PASSING] SPEC
oy 152.4 6"
76.2 3
70.0 38.1 1.5" 100
19.05 | 3/4" 95
e L o 127 _| 7z | 93
§ é 500 AN 85 | " | 90
E . N : 4.75 #4 7
400 : 2 #0 | 60
200 - 0.85 | #20 46
*E(- 1 o425 | @40 | 37
20 025 | #60 | 32
B 0015 | #100 | 28
0075 | #200 | 24.7
0.0
1 10 |1 > | 0.1 0.01 0.001
el HYDROMEYER RESULT
GRAVEL SAND ELAPSED nuuz‘raTmAu
COBBLES | o == = SILY or CLAY T [ e
Cosrse . 0
: 0.5
MOISTURE-DENSITY RELATIONSHIP 1
ASTM D167 2
4
125.0 - S
C= 15
120.0 e 30
N 80
= 250
d =
115.0 =t P
110.0 = Perm.
== D2433)
105.0 Degradation
; (ATM T-13)
Atterberg Limit
100.0 - : ASTM 4318
12.0 14.0 16.0 18.0 200 22,0

mm'mwmmmwbmmmmmm ﬁowwmwbmade. 3 I




