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IntroductionI.

The purpose of this geotechnical summary is to identify surface and
subsurface conditions of the project site, to address geotechnical
concerns, and to determine if additional exploration is required. The
1985 Port Lions Small Boat Harbor Geotechnical Investigation,
exploration logs from 1977 and 1985, and 1973 test pile exploration logs
were used for this review. These documents are attached.

. 2. Project Location and Description

The project site is located in Settler Cove at Port Lions, Alaska. The
project consists of designing and constructing a new breakwater just
south of the existing breakwater. The proposed alignment is composed of
three segments totaling approximately 1400 feet. The segments are
arranged end to end forming a crescent shape enclosing the south end of
the existing boat harbor .

Field Exploration Data3.

The subsurface data were acquired during three explorations in the area
of the existing Small Boat Harbor project. Subsurface explorations for
three test piles were conducted by Larmon Construction Company on 5
and 16 June 1973 and ranged in depth from six to eight feet. Auger and
jet probe explorations were conducted by the U.S. Army Corps of
Engineers (USACE) from 13 through 16 December 1977 that ranged in
depth from one to 12.5 feet. The Corps also conducted more jet probe
explorations from 16 through 26 April 1985 that ranged in depth from
1.5 to 5.5 feet. These borings and probes have been designated: 1973
test piles, PH-8 through PH-10; 1977 jet probes, PH-1 through PH-7;
1977 auger holes, AH-6 through AH-9; and 1985 jet probes, PH-11
through PH-23. The test pile, jet probe, and auger hole locations are
shown on the Exploration Location Map (Figure 1) .

I

The test piles were 16-inch pipe piles reportedly driven with a floating
pile driver with a SOOO-pound hammer and sampled with a sand pump
bailer. The jet probes were advanced by jetting seawater down A-rod and
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sampled with a standard two-inch outside diameter split spoon. A 140-
pound hammer falling 30 inches was used to drive the sampler. The
auger borings were drilled with a Mobile mini drill with three-inch
diameter auger flights. No samples were taken from these auger holes;
the holes were logged from the cuttings only.

The 1985 jet probe locations were established by transit and stadia using
control points on the existing breakwater. Bottom elevations were
established using tide tables. Only northings and eastings are available
for the earlier jet probes, test piles and auger holes.

4. Laboratory Testing and Soil Classification

A testing program was employed for the 1973 and 1977; however, the
results on the exploration logs are the only information available from
that testing. The Geotechnical Investigation conducted in April 1985
validated the exploration logs and their content. For the 1985
geotechnical investigation, a testing program was established to
determine the average properties of each stratum. Tests were performed
to determine grain size distributions and the soil classification. The field
logs were revised and supplemented based on the results of that testing
program. These final exploration logs were interpreted from the field logs
and results of the laboratory tests. The stratification lines represent the
approximate boundary between soil types; the transitions may be

gradual.

5. Site Conditions

Surface:

The shoreline topography slopes upward from the water's edge at an
approximate 20 percent grade. The exploration logs indicate the harbor
bottom ranges approximately from elevation -0.5 to -22.0 feet mean lower
low water (MLLW). Dredging occurred in some boring locations during
harbor construction. The tidal fluctuation at Port Lions ranges from
elevation 11.5 to -2.6 feet MLLW based on U .S. Coast and Geodetic
Survey records.

Shore Subsurface:

The 1977 auger test borings conducted onshore indicate the surficial
soils are 1.5 to three feet thick and overlie bedrock. The boring logs
indicate these soils to classify as peat, organic silt, and well-graded sand

(PT, OL, SW).

I
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Offshore Subsurface:

The exploration logs indicate the bedrock offshore to be overlain by up to
12.5 feet of overburden in the project area. The exploration logs indicate
this overburden consists predominately of silt, silty and clayey sands and
gravels (ML, SM, SC, GM, GC). The exploration logs indicate that a few
localized upper areas of the overburden consist of poorly graded sand
with silt, well-graded sand with silt, and well-graded gravel with silt (SP-
SM, SW-SM, GW-GM). The N-values on the exploration logs indicate these
soils are loose to very dense. The exploration logs indicate the top of
bedrock ranges from approximately elevations zero to -33.0 feet MLLW
within the project area.

6. Conclusions

The subsurface data are not comprehensive and do not fully cover the
proposed project limits. However, a general knowledge can be interpreted
of the subsurface conditions within the project area. The foundation
materials in the vicinity of the Port Lions Breakwater have adequately
supported that structure to present. Furthermore, the exploration logs
show the jet probes near the existing breakwater to favorably compares
with those in the footprint of the proposed breakwater. There is no
indication that the conditions differ significantly. Therefore, construction
of the breakwater, as proposed, is considered feasible. From these
conclusions, it is reasonable to assume the material in the vicinity of the
new proposed breakwater will provide adequate support. The proposed
design and construction can be accomplished at this site and no further
explorations are required. However, additional explorations will be
required if dredging is a project component.

Enclosures:

1. Figure 1 -Exploration Location and Vicinity Map
2. Appendix A -1985 Geotechnical Investigation and Exploration Logs
3. Appendix B- 1973 and 1977 Exploration Logs
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I
GEOTECHNICAL INVESTIGATION

Port lions Small Boat Harbor

Port Lions, Alaska

i
1. ~urpose:

This investigation was conducted at the Request of Construction/Operations

Oivision. It's purpose was to verify that the boring logs included in con-

tract OACW85-83-C-OOOl were accurate.

I

I

2. ~ield Investigation-:

The field investigation began on 16 and 17 April 1985, but was temporar-

ily discontinued when the anchors for the drill barge would not hold due to

high winds. The field work concluded on 24-27 April 1985 using larger anchors.

The drill barge consistedofa plywood platform constructed on two 26-foot

skiffs powered by an outboard engine. On the 16th and 17th danforth anchors

weighing 25-35 pounds were used to hold the barge in position. On the 24th

through 27th, four 300 pound anchors were"used. Th~ holes were advanced by

jetting to the desired depth thru "A-Rods" using a Bean 20 pump and sea

water. Samples were obtained using a standard split barrel sampler. The

sampler was driven into the soil by means of a 140 lb. hammer"dropping 30

inches per blow. The number of blows to drive the sampler 18 inches was

" counted and recorded for each 6-inch interval." The total for the last two

6 inch increments is noted on the boring logs as "N". The drilling was per-

formed by a Corps of Engineers drill crew and logged by a Corps of Engineers

Geologist and Civil Engineer. Mr. Lawrence Perko "of R & M Consultants,
representing the contractor, was present most of the time. The hole locations

were established by transit and stadia using control points on the existing

breakwater. Bottom elevations were established using tide tables and check-

ing the results with the location plotted on the bathymetry.I
3. laboratory: .

A testing program was established to determine the average properties of

each stratum. Tests were performed to determine the grain size distribution

and the soil classification. The field logscwere revised and supplemented

based on the results of the testing program. These final logs represent our

interpretation of the contents of the field logs and the results of the labor-

atory tests of the field samples. The stratification lines represent the

approximate boundary between soil types; th~ transition may be gradual.

4. Results & Comparision with Contract logs:

Boring PH-4 (1977) indicated loose silty gravelly sand'to a depth of
12 feet 6 inches. Boring PH-11 (1985) approximately 45 feet away indicates
the same material to its depth of 1~ feet.

I

Boring PH-6 and PH-7 (1977) showed medium dense gravelly silty clayey
sand with refusal of the standard penetration test on rock. at I and 3 feet

respectively. PH-12 (1985) approximately 40 feet away indicated dense silty

gravelly sand overlying very dense clayey sand to the bottom of the hole

at 3.3 feet.



I

I

I

I

I

I 2

I

I

PH-13 and PH-20 (1985) were drilled outside but adjacent to the dredged
area at distances of 110 and 60 feet respectively. PH-13 indicates clayey

sand to 3.4. feet with density varying from medium dense to dense with depth.

PH-20 showed medium dense sand and gravel over dense clayey gravel and sand.

5. Cona:l us ions :
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OEPARTMENT OF THE ARMY Pt L ions Sm Boat Harbor ~ r
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.,. Thomas

~TH 'ElT CLASSIF~TIO.. III[
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It All) TYP£ Of BIT DATUM ,.~ (,,(

?I! ~T8N. InJWSl.

Drive

D8te
D. ThonBS

F~MATOf DESCRIPTION a REMARKS

TOTAl NO. Of SAM~['

2

[ L ~ " tt(U; 1 -10.4 p Galbra'

~~ ~~~ r~~..;T JF'-TI NO. ~,"[..o

elev.
-10.4

1 SW-St ,
.1

~ -

~
2-- Refused jetting at 1.75'

2 sc-
Clayey sand w/gravel

Blow count= 60 blows/ft

0.71 spl retained .

15.~% grot 36.~% sa, 47.9% fi~
ll- 25.l2 PI-IO.88 .

3.31

e$

I 3 -.:
-13.6

-
Bottom of Hole

I -

4 -

I
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I
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1.416,730 122,210

DEPARTMENT OF THE ARMY

NORTH PACIFIC DIVISION

U.S. ARMY ENGINEER mTRtCT,ALASKA

1-- EXPLOR~~O~ LOG ...

~LO PI (MT PH

I ~ O.R

D. VanLand1nqham

~IAUKR .0.1 [:::] ~ ~ 1=::3

I:Dl Mtl.?!I

ITMTID

~

~ I"WA~SAWUI .~

Inn ~TI NO. ~.(..D
OESCWTK)N a REMARKSCl.AS "' ~ TION

elev.

-11.21 I
blow count= 29/blows/ft

20.1% gr, 53.3% sa,26.7%

LL=25 PI=7.26

1

Clayey sand wlgravelsc
\ Hard at elev. 12.81

Jet A-rod @ 30 psi & 20 gpm

Refuse jetting @ 1.91

Blow count = 43 blows/ft

24.6% gr, 37.6% sa, 37.8%

\3.41

2

I
-14.6

of hole
I

A 'OAM
.c. I.I.I.(~['()

POOJECT ~t. L ions Small Boat H;1.rbnr~ -pl:I-13-
-"

.-

~- .
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OEPARTMENT OF THE ARMY

NORTH PACIFIC DIVISION
U.S. ARNY ENGINEER DtSTRICT,ALASKA

.
EXPLOR~~O~ LOG '-

'-LO '.RMA..(MT PH 14
De VanLandingham cool snow ~

TO
OF

AUO( " tQ. ( c=:J ~ ~ c=: 4.2
l DAT'* ~

~ T?I!
U]J MIL.

STMTIO

0811
I Do

ClAS~ TION D£SCRIPTK)N a REN&RKS

NQ CSG refused jetting @ sur-

face

Jet A-rod 50-60 psi @ 25 gpm

1-

1

2--~

Blow count = 64 blows/ft
1.01 spl. retained .

122.9% gr, 36.6% sa, 40.4% fin~
ILL=23.55 PI=7.05 --sc Clayey sand w/gravel

-

-
JetA-rod 40 psi @ 18 gpm

Refused jetting A-4od at 2.7'

-

3
-

2 20.% gr. 36.1% sa, 43.9% fine~
~ 1:-ret~;~~~ ' ..~blOW count = 69/blows/ft :

0.91 spl. retained ~

I.
.

-

-19.1
4

-
-
,

Bottom of Hole

5
-

I 6 -

I -

7
..'A 'O~M
Dfc. I.S. I.IRM
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NORTH PACIFIC OIVISION
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.

114161730

~
I ~ O'-R

hLD PH 15'IRMAHINT VanLandingham windy

-.TO
?1

?It

STMTID

I ..

.'.TH I'WA~SAW\.I1 ~
FaTelev.

-14.8

CLA$",g TION 'ORMATk»t O[:seRIPTK)tf a REMAR-KS

Wash NQ rod @ 25 gprn & 10 psi

Refuse washing @ 1.71
sc Clayey sand w/gravel

I
I blow count= 66 blows/ft

22.5% gr, 38.4% sa, 39.1%

LL=23.98 PI=10.37

I 1

"

1

2

6.6

-18.0 3.2' ~

Hole shifted -second drive .

I sample taken. 1.31-2.8' t blow

I count = 69 blows/ftt

41.8% grt 27.3% sat 30.9%
lL=24.21 PI=6.8

classification GC-GM Silty

clayey gravel with sand.

Bottom of Hole

I

N'A 'ORM
.c. 1.1. 1. tRM

PEfItWEHT
PROJECT Pt. L ions Srnall Boat Harbnr H<X.E 00. : PH- 15

~7'
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~~land 1 ngham windy, snow squalls

TO

-I~T --

OEPARTMENT OF THE ARMY P BUT ~
NORTH PACIFIC DIVISfON l ( ..1 1

u.s. ARMY ENGINEER DlSTRICT,AlASt(A .H. 11416,570 (. 722,030
M..l- Ate:JCYEXPlOR~~O~ LOi ..-::::J 0Tt«~ AK e... ~ IJ8GM

..lD '.~*H(NT PH 16

Probe Ho J.~ TY~( MMQ.(

x~~ (!!:J AU8(~ tQ.( c::J ~N ~ «=
.2..01

lDAT,* ~

", IDJ MI,- .

Drive tTMTU
85
DItt

TOTA,- NO. Of

1
IL TW ~ tQ..l I~

-15.0 p Galbraith J. Williams D. Thomas

..-u tOt'-
NO. LlttMO eLASSI'.~TIOH ,~TQ: DE:SCRIPTK)H a REMARKS

~TH

PUT

O J

'WATP
~Telev.

-15.0

-
Jet A-rod @ 40 psi & 20 gpm
Refused jetting @ 0.51

Blow counts = refusal, sampler

19~1g~1~§ncgfl~t ~~f~,g~/~~th~

~3.6% gr, 48.1% sa, 28.3% fine~

~l=17.38 PI=3.83
: .
: 1.01 spl. retalned

1 -

1 SM Silty sand w/gravel

-

2---17.0 nt

~~

Bottom of Hole

-

3 -:
-

-

4

I
-

I 5

I 6

7
..PA '0~..
~c. ..5. ..(~h)
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1,416,590 722,060-

DEPARTMENT OF THE ARMY
!NORTH PACIFIC DIVISION

U.S. ARMY ENGINEER DtSTRICT ,ALASKA 1
.

RA I N

'.~D NRNAH(MT PH 17

I C:J 0"«. ~

ID. VanLand1ngham ~ sn~ual14

n 4.91TO
AUK~~(-g ~M ~ [=:11

ID1 ~L .
?!I

\tTMTID
~

~ 1W~~ ~-16.0 --

FORMATQt DE:SCRIPTK)H ..REMARKS~Slf~TM)N
elev.
-16.0 Jet A-rod @ 30 psi & 18 gpm

I

1

Blows count = 48 blows/ft

1.1' spl. retained

29.5% gr, 32.1% sa, 38.5%

lL:..22.78 PI-5.89

sc Silty clayey sand

w/gravel
Jet A-rod @ 30-40 Psi & 20

I 1 count = 68 blows/ft

27% gr, 36.1% sa, 36.9% fines-

ll=27.2 PI=12.39

-~I spl. retained

1,
I

-20.9

I
7

NPA '~M
.c. ..8. I. IR~

PE~
PROJECT Pt. L ions Small Boat Harbor ~E t«). ~ PH-17

-u
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~O EPARTMENT OF THE ARMY 1 1 1

c .
NORTH PACIFIC DIVISIOH N 1,416,410 [

u.s. ARNY ENGINEER DfSTRICT.ALASI<A -~- '«JCY .u.aRI
.

EXPLOR~~O~ LOQ .~ OT)«~ AK D1strict

r.~D 'IRM&"on PH 18 D. Vanlandingham ualls

c.;. "
TO A I

v.-r
l OATW FOR

t=::J T IN . ~Mtl. A-Rod
TYH ~ 1Aw\.11

Drive ITMTID

DItI

D. ThonBS

FORMArg DESCRIPTK)N a REMARKS

2

f.L. 1W ~ tQ.Il -16.2 p Gal bra'

I I -

IAW'UIOtl

NO. L"(MD
CI..AS w~ TION

«1""
,rn

~

...WArP
~T

elev.
-16.2

~

19.6 1 21.4% gr, 38.8% sa, 39.8% fine
ll-25.2 PI=7.691-

-

sc Clayey sand w/gravel
-

2 :
Jet A=rod @ 20 psi & 16 gpm

Blow count= 58 blows/ft .

21.4% gr, 38.8% sa,39.8% fines-:

LL=25.2 PI=7.69

2
-

3 ..:.

.-j.~- -
~19.6 -

I
-

iBottom of Hole

4 - -

5 - -

6 -

I -

7

I

I

NPA 'O~M
~c. ..a. I. (~h)

PE~PROJECT Pt. l ions Small Boat Harbnr ~E 00. PH- la
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OEPARTMENT OF THE ARMY :~: 1-~ , -~. ~;

NORTH PACIFIC OIVISION ~~ l(~ma.1 ~Iat Harbor r-.1 -~

U.S.AR..Y ENGINEER DfSTRICT.ALASKA ~..1.416.370 (. 721.980
~LM Aef.M;Y-- IU cWi ~ ~8

EXPLOR~~O~ LOQ ...=J OT\«R AK c... ~ ~~

'.LO "RMA..(NT PH 19

~

~VanLand1ngham

TO
--" ~ [ c::J Ct«.MM *4 ~ 4.2

I DATUM ~

c=1 TIN.I)" D:IJ MIL.
1OTA\. ~.Ol'

2

TYPI ~ UW\.II

Drive ITMTIO
85
0...

I D. ThollBs

'ORMATK»I DE~PTION a RE..&RKS

-15.0 ~ ~.~~lth ==T:~111am~Galbra1th J. W1111amson

SAWUtOM. M-.
.0. lll(MD CUS~TION IiI(

...TH

PaT

O -

...WATP
cc.m:.T

elev.
-15.0

Jet A-rod
-

~

1

22.6% gr, 33.3% sa, 44.1% fin~

Ll=28.51 PI=9.03

Blow count= 47 blows/ft
0.71 spl. retained

1

-

-

2--

I Jet A-rod @ 20 psi & 18 gpm

Refusal jetting at 2.7'
sc Clayey sand w/graveh- -

3 - Blow count = refusal,

N= 20/27/50 {for .4 ft)
-

I 2 -
0.71 spl. retained

12.7% gr, 39.6% sa, 48.7% fine~
ll= 26.41 PI=9.144

-19.2 -
"T.'

Bottom Of Hole
-

Refusal

5
-

6 -

I
7

N'.A 'O~M

.c. ItS-~ It (A: -

I

I
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~anlandingham c-~o 1 , wi ndy

TO

OEPARTMENT OF ~;RMY ~J..P.o~
NORTH PACIFIC DIVISfON H. 1 ( .J

u.s. AR..Y ENGINEER DCSTRICT,ALASKA ~~~10 -[.721 -n1n
.I~.. AtOCY --mc~ ~ ~~

EXPLOR~~O~ LOQ .~~ on«R

'.lD "RMA..OfT PH 20

Probe Hol~ TY'[ or HQ.[-

~~}f'XJ( I!!:J ..'.R MQ..[ c::J ~M ~ r:=
4.41lDA'UM ,~

t=:J ,...," IDJ-I.. .

3 ITMTIO

D8t8
I D. Th~s

,~TDt D£SCRIPTION a REMARKS

-11.4
I

~TH "WAnR
P'ttT a.mNT
O -

elev.
-11.4

Blow count = 26 blows/ft.

21.5% gr, 70.6% sa,8% fines
-

1- -
GM Silty gravel w/sand 35% gr, 30.3% sa, 34.7% fines

-

i' .
i

I 2 :

let A-rod @ 30=40 Psi & 25 gpm.

J{efusal jet @ 1.61
Blow count = 46 blows/ft

~1.9% gr, 28.9% sa, 39.1% fineSI
ll= 24.5 PI= 9.79 .I 2 GC Clayey gravel w/sand-

-d=3 -.:I
-

3low count = 41 blows/ft

3 SC-S~ Silty clayey sandI 13.4% gr, 42.7% sa, 43.9% fin~

LL=21.42 PI=6.0B
4 -

-

-15.8

~~

= ~q.q-

Bottom of Hole

5 -
-

I

6 -

I
-

7
"PA 'O~M
~c. 1.5. I. (R~1
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I DEPARTMENT OF THE ARMY

i NORTH PACIFIC OIVIStON
I U.S. ARMY ENGINEER oeSTRICT ,ALASKA

I.
,- EXPLOR~~O~ LOG .

'.LD "RMANm PH 21 D. Vanlandinqham

TO
5.21~R

I::m~l.?"

~T.TIO4

FORMATQ DESCRIPTION a REMARKS
:oa:t:~D II

eLAS Slrg TION
~TM
nI:T ~T

Blow count = 5 blows/ft

63% sa, 37% fines

Silty sand 0.5' spl. retained

J70.4% gr,24.6% sa, 5% fines

gr, 53.2% sa, 4.1%

poor spl. drive tip P1U9:l

gea w/large gravel.

.]

2 Well graded sand

w/gravel

I

IBlow count = 8 blows/ft

sa, 27.S% fines

3 sand

-20.4 oJ

of Hole NQ CSG sanded in.

I N~' '0-..
~c. 1.1. I. CR~1

p E FfdANENT
PROJECT Pt. lions Small Boat HarbnrH<X..EOO. PH- 21 -
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OEPARTMENT OF THE ARMY

INORTH PACIFIC OIVISION
U.S. ARNY ENGIHEER OtSTRICT .ALASKA

.
RA N

LD ".~..m PH;-- m~ v ~lan~1ngh~m

~I

,"
\tTMTID

I-S".S..!
-

H.

,~TDt DESCRIPTK)N , RE..&RKSClAS .., ~ no H
I~ Io.c. I

~ ~TI MO. It.tMO I

Blow count = 6 blows/ft

No recovery except trace of
fine sand.

1

I Blow count = 10 blows/ft .'1

6.1% gr, 79.5% sa, 14.4% finer

Silty sand 15% gr, 76% sa, 19% fines

&

I
IBlow count = 7 blowsjft

I
-~

of Hole

7

I

.

N"" 'O~M.c. 1'1' I. ,~~)

On«R



I ~ oncR

ID. Vanland1ngham

rl
1.51

,"

0-.

Jg

,~'TDt DE:~PTK)N ..RE..6RKSCLAS~T1ONelev.
-15.5I count = 31 blows/ft

1 sc sand w/gravel 1.4% gr,36.1% sa,44.5% fines

ll= 24.21 PI=8.77

1\1

-17.0 --

of Hole

I

I
NN 'O~W
.c. 1... I. (~M

PROJECT ~t. bions Srnal1 Boat Harbor~~~H- 23 -

~7'

.

T-..

2..

3



Geotechnical Review
Port Lions New breakwater
Port Lions. Alaska

~~

9

~~
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I
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I
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1 I MitcheJ.l \\find Snow I Cold
-
TO

-.:: ';R-ojrcT OEPARTMENT Of' THE ARMY ~::~~~--~-~?~S &nrlii ['Qat JIarbor S!'C::T 1 C1'1

rL()CATION (C..'.d..OI" (If Slo'i~ ,-
NORTH ,PACIFIC DIVISION 'r~. 1 416 Df.>O E. 721.175

u.s. ARMY E~J(-,INEER DISTRICT ,ALASKA jMiLLlii~GfH'cy ~-co;-IPS-iiEI/GIN

EXPLORATION LOG ~ OTH(II
-HoLE"ii0:--

FIELO PH- 1 PERM.\NENT PIl-l
-T yPEOF-Hol- r:--- -

-
I DRt.LEO I~~~T-HOF '.'0

.~E.~~~,--~ -~-~~~I-~r:-9- ~~~:':~.~~~l c::= !~!~-- tHOLE 0'

SiZE ANO TYPE or 01: JUATUM FOR ELEvATION ~OttIfrYPE OF EOUIPMEI/T

I StaJld::u.d [)p]l.t Spoon ~Ti)I.4.}.ll.JT..1W ~'\:lI.(~ ~ ROd -Jet Probe
i"iOTA~F SA'APL~ L=s T-YPtofsA~- .

~ mH TO OATE HOLE I

0 GROUI/O- STAA.f£O 13 De .CQMPl£.T,(Q7WATER ccn1lJcr- .L~I
EL TOP OF HOLE IG~;;i -P;:;f,G8<I4o9y S.clion ICIIJ.lFou..dollOrIl 8 Mol.rIGI19ro..ch 001.

~=--==~~

O!:PfH 'J.WATER

FEET :ONTENT

,
~= -..]-,- ~~ g~.J 4 ---SA~PlE SOiL '==- 1 =--=-= MAX

NO- L(GENO CLASSIFICATION SIZE

~

rORMATJON DESCRiPTION a REMARKS

" ii. ' . ..
Refusal on Rock at E

-11Cjl
., ,

:.., ;,,", -.

~..

--;'.;. '- .

! ;,

",...

Several attelnpts \\rel'e made
to probe wi thin a 15 foot
radius of the location
indicated and refusal on rock
was encountered at the bottom .
surface each tllre .

'; !~ ; 3

4 -

I: -
;) -

-

7 -

8 -

9

10

1.1 -

J2 -

L- I
IIPt. 'ORI~

I>EC. 19~5I!JIRE~1



I

Mitchell

DEPARTMENT-~6-~ 1 Mf. A-RMy-- ~~~)~~~-C~1;l~" '- ,ll. 1~~~I"""-r.1 1 :~-
LOC:.il(oN (C-d-l.. 01 SloliO\ I

NORTH PACIFIC DIVISION t~.1,416,7~O F:.721,375

u.s. ARr~Y ENGINEER DISTRICT. ALASKA 1~~y n1COii~EtIGIHEERS

EXPLORATIOr.' LOG ~ OT..EIt
-HOLE t~o.

'.'ELO PlI- 2 PERMANENT PlI- 2

TYPE OF HOt::E
TO loR...l[O IOEPTH OF

~EST PIT ~ AUGER HOLE c=J CHURP( ORILL r==-- -t"4TL-- IHOL~ 111

SllE AI~[) TYPE OF BIT OATUM FOn ELEVATION S;;OWN TYPE OF EQUiPMENT

Standard Split Sr.00n ~TBM.l.[L1,1: ~M~' A Rod -Jet Probe

;TOTAL NO. OF SAMPLES liyPE OF SA1.1PLES .!r:::P7H TO OATE HOLE

--2 I Drive ~~~~~D- STARTfg ~cenf>~1~~7
-EL TOP OF HOlE (G.colooitl k.-.f.c~y S.ClOO~ CIli.j~"6o"o.J 6 l.cort'lols ~"th Dol.

-22
~ ~--;:--l] -- I MZx-

CLASSIFICATION .~

-..I.-R~;

ISA'..PlE SOiL

I NO. lEGENO

O[PTH I,-WATER
FEET r.OOTENT FORMATION DESCRIPTION 8 REMARKS

1 ML Sandy Sil t1

I.

~ .

IV:J.CaniC Ash in tip of SamplerI
4~ Sa, 6(1'/~i, :
113 Blows per foot.
Easy Jetting

li' ..;:' , ;
I

!Refused Further Jetting
!

Very Angular Gravels
151'iGr, 421:','0<3a I 7'!cSi .

7 Blo\\'s per foot

I ~~J,:
.~I .

4-

, , ~~

.

2; G\\'/Gr\f Silty San~~- Gra\-el
-

-

5

6 -

I
7 --

I
8

9

10 -

1--1 ,0- I

Refusal on I{rJck:l2 -

-

~

Nr.\ FORM
OEC. 19 ~ 9 19 ( nE~)

..1:'- PERr.IANENT
PROJECT Port J ,J~~'?lU-1»M.-I1n@L HOLE NO. l~JI- 2

a-2Q le.R.~

'", ,..::. ..~



I
PRO;/r(; T\:c,.." 'SII(LT ~

OEPARTMENT OF THE ARMY ~~~.I:.~.--J:..i-~)-'-~~.-~-~~~i~-LX):tt l\:.'~.~ 1 1
LOCATiON /C-d;nol.. or SIOli~ I

NORTH PACIFIC DIVISION N. 1 -116 175 E. '"121, 750 .

u.s. ARMY ENGINEER DlSTRICT,ALASKA MiL~~cy -~COnPS C*" ENGINEERS

EXPLORJ\TIO~ LOG -g ~TI~E'I--. , ."iOi:""fI4O. '4A~(""o1 lIlllLLl:1\' ~TtlER

F"IELO PH- 3 PER~.ANENT PH- 3 Mitchell Fair
TYPE OF HOLE -Df:PiH -- J l>EPiH ()fiL .

I TO OR'-LEO OEPTH (IF

TEST PIT ~ AUG~~-9-~~~--~-~ ~ HOLE 1- IT

S1fEAlio TYPE oFBj'"T IoATu~ FOR Et.EVATION SHOWN TYPE OF EOUIPMENT
I Standard Splj.t Spoon C-=:JTBM~\LL\~ ~~r:,:. Ax Rod -Jet Probe

,
TOTAL NO OF SA~ PLES TYPE OF SAMPLES ~ LPTH TO DATE HOLE ., .GROUNO- sTART

f n C.OMeLb"t(G 7 .

?, Dri\'e WATER :J Decell1lJel l.~ (

, EL TOP OF HOlE G.OklQ~'~~~')Jr~J~~.-;;-r;-."";i;;i;-S.C'ion .~llonl 8 MOI.,lol. Broncl\ Dolt
-161 r "" .

~-= ~ ~ ---==
D[:;rH ~WATER sAMpLE SOIL '..AX

FEET CONTEPIT NO. 'LEGENO CLASSIFICATION ~ FOR'~ATION DE5CRIPTION a REMARKS

1

JliL Sandy- Gravelly Sil t1 SMJple not recovered
118 Blows/Foot1..;;

Hard Jetting.~

f,...
-

Refused fU1~ther Jetting
4-

2 ('~.~ Silty Sandy Gravel5

6 -

\5(J",;:Gr t 31~a t 19:tl05i
Gl'avel and Sand percentage is-:

.,apprOXIn1ate. ,
134 Blo\Vs/foot -

Dl'ove from 51611 to 9', through

/Gravels t Cobbles and &nall
lBoulders -7

-
8

9

~~

Po1:tan of Hole
No ReflLC)al

10 -

I u -

I rl -

NPA rOR1.1
t'EC. 1959 19 (RE\:)

PERMANE/.JT
PROJECT -Port. l~i()I'lS ~~lJ 1~)atJj;-)..fl~ HOLE NO. PJJ- 3

18)1-Eo

a-21

I



I

~litchell

;.:..- PRO.:lCT

SH(ET C1'' --DEpARTMEf'JT o.F. THE ARMY ~~I-I-~~--~)~~~~ll;l l:t..)at ]l£lr~. -l~

LOC-"ION (C-cl",cll.1 or S'clliOtt I
I -NORTH PACIFIC DIVISION N 1 416 8GO E 721 8GO

U S I\R MY ENGINE ER DISTI~'CT AlASKA ~--:.L::~ = ~~"{ .., f1ltLLI~/G AGENCY. ~v to"PS ri' [NG'NtERS

EXPLORATION lOG ~ orHEn
: ---;HOI.r:-;;O:
FIELO PH- 4 PERMANENT PH-4
-

TYP( OF HOLE
TO R~LED I~~PT-HOF ,nl"..'

!!~'!-~~~ c=:J ~~~- N!£--- -IHOLE 1216"-

SllE ANO TYPE OF a,T DATUM rOR ELEVATIOII SIoJO¥JN OUIP1.1ENTI
Standard Spl i t ~ 19M. ~IJLW [6L::J ~~ d -Jet Probe

TOTAL NO OF SAMPI.(S MPLt:S ~~~~~DT~ OATE HOLE
I .1 l:~~~~D- .STARTE1.6 Decel.b~1~~7 .

EL. lOP OF HOlE ~'.~r S.Clooll C"i.' r.,.,lIdO!!011J 8 Mclll'lol. 8",lIc" 001.

~2---
DEPTH I T. WATER

I rE£T CONTENT

1 SW/S Silty, Gravelly Sand 1 II

!..-~a:' SAMPlE I SOIL MAX

NO. !LEGENO CLASSIFICATION .~:I~ rOR~ATJON DE5CRIPTION a REMARKS

I'
145c:(;(;r, 5(ffcSa, 5~i! 6 Blo\vs/Foot1

IRefused further Jetting.@ 2}
2-

Drove Rod the remaining distar!blow count as follO\vs: . cej

3

11 Blo\vs per foot

4

.

5I
111 BIO\vs l)er foot

6

7 Blows per foot
Si\1 Silty Gravelly Sand

7

9 Blows pel' foot

8

10 BIO\vs l:>er foot
9

i 9 Blo\\'s per foot

10

5 Blo\\'s per foot
J-1

10 Blows per foot

12
r

~

BJttom of Hol.e
No Refustll

~



I

~

I

:- OEPARTMENT O;.:~~y

LOCATIUI' (C-d;.'Oltl 01 SIOliM) 7
NORTH PACIFIC DIVISION ~ .-,.,.

U S ARt~Y ENGINEER DISTRICT ALASKA N. ],...11Ci-,-.!§..9 E. 'f21.9~
I. ..milliNG AGENCY {XXj CORPS OF EI4GlNE[RS
, EXPLORATION LOG ~ or..l:"

-
HOLE NO.

r,ELD P1I- 5 PERMANENT PJ1- 5

TYpE OF HOlE
~ O l)I1LLED TE ST PlY c=J AUG~R HOlE c:=J CHl1I1N ORILL ~ Ir~TO HOLE 11

I~~~T A~~YY~F'o;r--~f~VATIO SHOWN TYPE Of Eoui~MENf IHOLE J. .--

Standard Spli t Spoon I C:J T~~.lIUW I.:~ ~K Ax I"{0d -Jet Probe

TOT"L HO. OF SAMPLEs; TYPE o~ SAMPLES E- ~I~EPTH TO DATE HOlE
RCUND- STARTEO

De --CQM~£.tiG

7, --.WATE~ 6 J.XCeITIJ~1 J.~ , I

; EL. TOP -~5'Pt.E IG.o~"1 f..toi.',GtolooJ S.clion 'Chi.' roundoll01\l 6 MOI"lo', Bronch Dolt

~~~Q!":',-l~ ~ ;::r~~.-SAMPLE SOiL ===
I.lAX

"0. LEGENO CLASSIFICATION SrlE

~

i.

.~Ic ,

.f::

;",c
j:

-

-

~

, II

t.PA FO~M
O~C. '9~9 19 (f!E~)

I .PERMANENT 5PROJECT -Rort JJlo~~~~l-J~Lill!l:lV,)J: HOLE NO. PH- -

a-23 l&~-(O



iSH!:(f 1 ~l

I

t:::':;: pnrs-.fCT .

.--OEPARTMENT 6.F. THE ARMY --.!~'1~~--~:~11.~~~~~~ i I-\)~l.t 1l:.l.llY.)r
lOCl\rlON IC-d..ol.. or Sloli...1

r"ORTH PA~IFIC DIVJSrON !i:-L!11-§.460 E.722 240

u.s. AI{MY ENGlt~EER DISTRICT. ALASKA [)"1;lLlt;G AGEI4CY ~PS or- ENGiNURS"

EXPLORATION LOG I=::::J OTHER
-HOt.( No:--. ."'-A.;::Qr1IRTLl[ ~A

rlELO PI~---P~RMA~~NT PH- 6 j --Mitchell -0\7erCa--~
I TYPE OF tlOt.E r;EPIH ~ " Pflf OTAL .
I TO OR1..L~D OEPTH OF
~~~~~~~-~Ot.E ~ ~~'!~~L ~!!<:?- HO.!,..E 1'0': -
SiZE ANO TYPE. OF 81T OA1UM FOR Et.Evt.TICN ~i.ooliNI Tyl'E Or[OUIPMC:NT .

[ Standard Split Spoon c=JTO~I.~.1L'\: ~lMXK J-=~;od -Jet Probe
I I TOTAt. NO. OF SA'.APLES 1YPE or SAMPLES I(lEP1H 10 OATE HOLE

I D ..,GROUNO- START I 9- De ".,.CO1~et.FIT.f;~ 71 r1ve 1"I/ATE~ t) -C('AliUt::1 .l.tJ,
..

EL. TOP OF tlOt.E K;1oi.'.~, S.CI;O.. .f;"J..~ol~o.., a Mo'.rlols 8ron,h 001.
1

~~OO
FEET :ONTENT

I .T P"".r-hc..l
~!,.-.!.!~".~-~-~SAMPlE SCIL ---== 1] -==

~AX
~ LEGEND CLASSIFICATIOII .s~:,L FORMATJ~ DESCRIPTION a REMARKS

1

~ :;~

:~;:'<.;
t!, .

~

SM Gravelly Sil t}r
Clayey Sand

~

2if/!r.Jr, 5sor,oSa, 27i(SI&CL
\percentages of Salld and Gravei
fare approximate.23 Blows per foot .

, .

;1;'

Refusal on Rock, -

'.

-

- -

..
i

NPA FQIIM
OF.C 19~9 1? (Alv\

PER .."..'- r 'TJ).- I " ~,.~.
6PJ"J;OJECT 01'.. .JJ~.!m.U F!():-lt]grL"X;?;.r. HOLE NO. -P1I-

a-24 l"~"rn



I

Mitchell

OEPARTMEI .~::.. THE AI{MY
I~~~~:,~:;:--]-J-~:--~~.!.~~~-)I ~H(F.r 1 ~J.

lOC.'110N (COOfcl",ol... or S'O'iM I
I NORT~~ PACIFIC OIVISI~N N. 1)416,460 E .722,250
I U.S. ARMY ENGINEER DISTRICl , AlASKA -DRIL- l i.;--G A-

GENCY -.~-~ \AAJ COHPS f*" ENGINEERS

I EXPlORATION lOG =:J OTI'E"

I HOLE NO.

'IElD PI-I- 6a PERMANENT PII- 7

TYPE OFHOLE
ITEST PIT c=:J AUG(R HOl( c:=J CHURH ORILl - TO

I ORI-I.EO

INTO

[I
3'

Ir=lT£1I04.1[JLW IXX::J'~KStandard Split SIX)On Ax Rod -Jet Probe

TOTAL SAMPLES

5TARTf& Decelrom~ 1'9S;7
~ TYPE (IF SAMPLES

I 1 --~ Dri ve -IWATEII .
EL TOP OF" H~E IGoo~' kJ.oof.Goo!oo:, SOCllO" Chi.1

~'-lii..' ~. ,rovndollo"~ Q MOI.,lols 8ronch 001t

7-~J ---'=- :-=== ,~.-- --= = ~ --==--~--- OEPTH WATER SAMPLE MAX .

FEET ONTENT NO. CLASSIFICATION --l~ fORMATIOf~ DESCRiPTION B R~KS

1 Sl\f Gravell)7 Sil ty
Clayey Sand

-"1.,; ,,:,;

I ~

15'jGr, 4~Sa, 4~i&CL
i Percent ages of Sand and Gl"aveI
I are approxllTate. .

17 Blows per foot -
-.,~ If.;. ;c.

ij:c
-

I
20 BIQ\vs per footI:. "~1' 2

~

-

I (

~

26 Blo\vs per 6"
3

f!eft1sal on Rock

-

I -

-

- -

~

,.PA FORM
IJEC. Ig~g 19 InE\()

.PER:-1.ANENT
PROJECT -PI:-Jrt 1-,-i.OllS Sl'1;11l. I?.Ji1Llli!rJn1: HOLE NO. PH- 7

a-25 1~-~

.oo.o.~ .0...0.0.00.

i'
n



I:::..
i

-

~

IPROJECT

Port L i ons Boa t ~arbor FT 1 ~l
LOC!.Tlai (r.«r~" « SloliM I

N. Settl er Cove E.

I ~Il.LING I.GC:I.CY L::::J CORPS'*" EI«:;:~RS

:::1:JO~R
(

i1"

*~"Partly CloudlyPmil Larmon*

OEPARTMENT OF THE ARMY

NORTH PAciFIC DIVISION

I -U.S. ARMY Et~GINEER OISTRICT,ALASKA

EXPLORATION LOG
HOLE NO.

rlELO 1 PERMANENT PH-8

TYPE of HCX.ET t p .
1es .r!;;01,1 r;-. TO '~,=lEO , -~ .r~

TEST PIT C:=:J AUGER HOLE ~ CIi~NDfI!-~ ~ ~ .-I:!TO I HOLE 6 ft 0-
SiZE AHO TYPE OF BIT lOATUN FO~ (LEVAT~ ~H' TYPE OF EOUIP..ENT .

IFloatinq Pile Driver w/5000#hammer

SAMPLES

ST~TE~ 5 June JuneI

.~ 8 WotHiols &utldl Dote

I TYPE Of"
: 1 I Sand Pump Ba i 1 er I-ATER

EL TOP Of" H~ lo.o4o-jot .p...c,c~ ~~ ---IChiIr

-=.3.9::-J:jlJ.1L -E ~~~W1 .-
t>EPlH Y.WATEJISAMPLE SOIL I ~~
FEET =om:HT~ LEGEND CLASSIFICATION I~ FORMAT~ OESCRIPTION a REMARKS

1-14IM;LL\~
-151, ;'

, ;,\i. :- :

, {::'t? .;'~"i

~

Layer of gra~'lacke 1rcve

,
,)

1

;;,i:.:
-:F: ,"

,

..1
-
.

-

,; .c

, .\.. ,

3 j

4-

5

IS?)Poorly graded sa~d

4 ..;.

-

6-
Bottom of probe rio ref tI sa 1

--

-

-

-

~i.--A-

0001

DACt~85-81- 8-0001

-
-

NPA f(lRM
D(C. 19~9 '9 (Rl~)

PROJECT Port Lions Bo?t Harbor' PER~A.'JE.'-JT
a-26 HOLE NO.

i:'H-8 .,.

leR~'



DEPARTW ,-r OF THE AR~y1Y

NORTH PA"IFIC DIVISIO'~

-U.S. ARMY ENGINEER DISTRICT.ALASKA

-EXPLORAT~~G~ HOLE ~O.
'.IELO 3 PERM'."E..T PII-9

=- = TYPE oF~
T£ST PiT ~ AUGER HCX.E CJ CH~N ORK.l (=:;

lS?ar.. --E-oJ:L.J, .,.
LOCATiO;' (C(). ..

(A'.

I r :;Iali,", )

E.

C*"
~1...lING .AGENCY

:::7;] OTHER larmon Const
NA~nAi[lE~ ::-~

knil larmon

*

TO

[1
J Oi!LLEO

'.TO

Partly Cloudy

~OF BIT

Pi 1 e

9 ft..OATU~ FOR ELEVATiON SH(JNH

~ ~ TBM. C=:J USL .
TYPE OF EOlIIPMElfT

Floatinq Pile Driver w/5000# Hamme
TYPE OF SAI.4?lES

TOTAL ..0. OF" SA'..PLF:S

O
"Ei:""T OP OF H Q E ~

-=1! ...!1!.!J ~ A n d ~
OEPTH ~ WATER SAMPLE SOiL
FEET ~T HO. LEGENO

STARTE~ 6 Jun dun 1.
,RxJr.do1\otlt a Llol.rIolt Bnlnch

Dot.

-1~MLLW.
FOR~~ATICJ" OESCRIPTION a REMARKS

-16 1
, ,.

;t I: ;::.:: .
..-,~

I ; ,

,::
...

;",

"

4, +}9

,.

.,;

( -20

,. .

I
5 Gravelly Sand

I -21 6

I 7-22

I -23. 8-

-24 9

Bottom of probe t~o Irefutal

~

0001

DACW85-8l-B-OOOl
N?4 FOR~
DECo 19~9 19 (RE~I

~ PROJECT POt"t Lions Boi!t Harbor
-~ -.;:..:;-

a-27

PER~At"~.JT PH-9 -K

Hal E t-.IQ. -~-

18»."
~.

lOEPTIl TO
iGROUNI)-
'\VATER,- --

o.9f.~ S.cllOlt 'Chi.'

~--,--- =--- -"l]fi -= "'AX. CLASSIFICATION Sllf:

TI';].!



--.

OEPARTr..\ENT OF TI~E ARMY

NORTH PACIFIC DIVISION
U.S. ARMY ENGINEER DiSTRICT ,ALASKA

EXPLORATION LOG
H~.

IFIE~O ~I- ~ ~~EN~~H=-? --

~PROj(CT -.
l ISIftET ()' J~)).~;.-J-!j-Q!}~'--~~\-llJ~)j11~ 1!.\1i)()-L I. 1 ,
lOC.\ r ION (C-d;..0I.. or SI.Jlion J LL ,

I N. h1l7 I 385- E. 720 675
I ro-ILlItIG AGENCY -@~'~ERS-1

I c=J OTHER
IN;.-I.1TOfC>ifim I

Mitchell Snow, Wind
TypE -of -HolE jOCPTIl -~{jIPTH OT2[ -.I

~ TI) IDn..L[O DEPTH Of I II
l:~-=-~~~--~~R HOLE ~ ~!!!:!.~~.!!!!:'~~~-L l'!.!-~~- HOLE 3 -6
'IS1lE AND TYI'E Of BiT IUATUM fOR ELEVATION SfiOV{N TYPE OF EOUIPUEtlT

3 II AtJI:;er -1C:=lTIlM-MLLW CD1~K ~fobile Mini Drill

~ OTAL tlO. OF sAMpLES TYPE Of SAMPLES -OEPTH TO DATE. HOLE
O i;ROUNO- ,STAR i f,O coi pJ..P.f.O .

, WATER 11 December L~r'
I EL. TOP Of H~~~ ~No'.~YS;cli')1I \Chiol,ro.".doHon. a Molorlol. erollc" 001.

~--~fi'~
~ '~.-R~~L==0! ~-~-=~ I=--9 OEPTH ,.. WATER SOiL s'"AK

FEET ~OtITENT LEGENO CLASSIFiCATION ~;\SA"'PLE]I NO. FORMhTION DESCRIPTION B REMARKS

I FrozenPt Peat

,

~t'

': .-

~.~:; ..

;,I;.

,:"
,:;;;!:"
-;',i,':
:,~-;,., I

-

OL Ol"ganic Sil t

I
2~

-

-

3 -i

Refusal on &)ck

4 -1

5

6 -

"PA FORM
DEC 19~9 19 (RE'l1

.PER"~ANEt.JT
PROJECT -1)ort !=iQI1~; &n.1.1U:o.at.j£u1}Q.r: HOLE NO. -1\11- 6

a-28 1~.f.')



-

I -.

*

---::
IPilOJECT

SI'E.£T CI'
DEPARTMENT OF THE ARMY Port Lions Boat Harbor 1 ,

I -lOCATI~ (CfXYliMin or Sloti~ )
.NORTH PACIFIC DIVISION N- o p E.
U.S. ARMY ENGINEER DISTRICT .ALASKA 1~:LliNG ~GE'~CY IP ~. L::J CORPS a: ENGI~RS

EXPLORATION LOG IC;Y;]OTH~R Larmon Const. Co.
t ,:OL:;;::;;:EE~stP;~~~ I~OLE NO. N.~-ron~CU ~..:.. ~R

:'.IELD 5 PERMANENT PH-IO Jlmi 1 La rmon Pa rt 1 Cloudy
TYPE OF HOLE est 1 e 'DEPTH I ( -.

TO o.lLLED O~PTH OF
TEST PIT r=:J AUGEit HOLE C=:J CH~H O;l~L ~ ~TO HOLE 7ft.
SIZE 1.ND'iYPE-OF BIT 1~~aEv~T:~ SHOfINITYPE OF EQUIPMENT -

Pile Ic::JTBM.Tide c=:J~5L. FloatinQ Pile Driver w/SOOO# HammE

~

STARTE~ 6 Jun Jun j

'.F:KItodo~ 8 ..Ottrloll 8rofl~ Oot.

HO.OF SA~PLE5 TYPE Of SA~?L£SI
1 , .Sand Pump Ba i 1 er IWATER

EL TOP OF HOLE I~ ..~~ $KfC)n CN.t

-=.!.Q.:Jj!JJL U~ l!l9-~~=-~= = -
DEPTH 'x. WATER SAM~E SOIL ~-:-
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