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1. INTRODUCTION

The purpose of this report is to summarize the results of investigations conducted along
the coast of Elim, Alaska, to support the proposed development of navigation
improvements for the community of Elim. This report also provides preliminary
geotechnical design criteria for proposed rubble-mound breakwater construction and
dredging of the proposed entrance channel and harbor basin. Information and
assumptions in this report were developed through a site assessment and geophysical
survey. It is intended for use by design engineers and planners to evaluate the
feasibility of alternatives for navigation improvements in Elim, Alaska. Information in this
report is not intended for use in construction contract documents.

2. LOCATION AND PROJECT DESCRIPTION

Elim is located on the Seward Peninsula, approximately 96 miles east of Nome, Alaska.
Proposed navigation improvement sites are located along Norton Bay within an area
southwest of the Community of Elim, starting at Airport Point and extending to the
northeast through Elim Beach. The current Tentatively Selected Plan (TSP), Alternative
5, is located on Elim Beach just south of the Community of Elim. A project location and
vicinity map, including a plan view of Alternative 5 is provided in Figure B-1.
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3. GEOTECHNICAL SITE INFORMATION

Two recent geotechnical site assessments have been conducted within the proposed
Elim project sites. These included collecting soil and sediment samples from hand-dug
test pits and onshore and offshore geophysical surveys as described below.

The U.S. Army Corps of Engineers (USACE) conducted a site visit to Elim in October
2018 and collected samples from Elim Beach to characterize sediment for coastal
sediment transport modeling. These field exploration efforts are documented in the
Geotechnical Site Assessment Summary Report, Elim Navigation Improvements dated
December 2018. For reference, this report has been included in Annex A.

Onshore and offshore geophysical surveys were conducted by Golder Associates in
August 2019 to investigate the thicknesses of sediment over bedrock within the area of
proposed navigation improvements. Along Elim Beach, coarse-grained soils and
bedrock outcrops were sporadically visible at the surface along with varying-sized
cobbles and boulders. The onshore and offshore geophysical explorations found three
distinct layers of subsurface material at the Alternative 5 site. These layers consisted of
loose alluvium at the surface, varying in thickness from nonexistent to about 3 feet thick;
a layer of dense alluvium or weathered bedrock with an interpreted thickness of 2-9
feet; and bedrock. Cross-sections and plane view drawings displaying inferred alluvium
and sediment thicknesses, and bedrock elevations are provided in the report titled
Geophysical Survey Report Navigation Improvements Feasibility Study, Elim, Alaska,
dated November 2019. For reference, this report has been included in Annex B.

4. PRELIMINARY GEOTECHNICAL ANALYSIS AND
RECOMMENDATIONS

A review of existing geotechnical information collected along Elim Beach and offshore of
the proposed Elim navigation improvements site indicates very favorable breakwater
foundation conditions for all Elim alternatives.

4.1 Breakwater Slope Stability and Settlement

For geotechnical engineering analysis and evaluation purposes, it was assumed the
proposed breakwater subsurface foundation conditions for Alternative 5 consist of
relatively thin layers of loose to dense sediments consisting of coarse-grained soils with
cobbles and boulders over shallow weathered bedrock and/or bedrock. The depth to
bedrock varies, but it was assumed bedrock is within 2—12 feet of the existing ground or
seafloor surface for evaluation purposes.

Given the current geotechnical information available, there are no anticipated height or
width limitations on design or construction of the breakwater embankments. There are
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also no special foundation requirements needed to address concerns of breakwater
slope stability, bearing capacity, or settlement of the breakwater embankments. For
preliminary geotechnical design considerations, the breakwater embankment slopes
can assume a slope angle of 1.5 horizontal to 1 vertical. Stability berms at the toe of the
breakwater are not required for slope stability beyond what is needed for scour
protection. The magnitude of the settlement of foundation soils below the proposed
breakwater embankments is considered negligible, and settlement is assumed to occur
simultaneously with the placement of rock fill.

4.2 Dredging

Mechanical dredging combined with heavy ripping and or drilling and blasting will be
required to remove material from the proposed entrance channel and mooring basin.
The TSP, Alternative 5, has a planned dredge depth of -13 feet Mean Lower Low Water
(MLLW) plus 2 feet of allowable overdredge for the entrance channel and turning basin
and -9 feet MLLW plus 2 feet of allowable overdredge for the mooring basin.

Anticipated dredging conditions for Alternative 5 consist of loose alluvium at the surface,
varying in thickness from nonexistent to about 3 feet thick. This material can be
mechanically dredged by clamshell or long-reach excavator. The thickness of loose
sediment and depth to dense alluvium or bedrock varies within the proposed harbor
entrance channel and basins. For estimating purposes, we anticipate dense alluvium
deposits, weathered bedrock, or bedrock will be encountered within 1-3 feet of the
seafloor surface. The type of equipment that will be required to remove dense alluvium
deposits or weathered bedrock could consist of an excavator-mounted pneumatic or
hydraulic rock breaker, jackhammer, rock ripper, xcentric ripper, or rock ripping bucket.
It can be mechanically dredged by clamshell or long-reach excavator after dense
alluvium or weathered bedrock is loosened or ripped. Bedrock encountered below
dense alluvium deposits or weathered bedrock will require drilling and controlled
blasting before it can be mechanically dredged.

Dredge cut slopes in the surface sediment, dense alluvium deposits, and weathered
rock can be assumed to be stable at slopes of 1.5 horizontal to 1 vertical within the
entrance channel and turning and mooring basins. Dredge cut slopes in bedrock may
be cut at slopes of 0.25 horizontal to 1 vertical.

4.3 Future Geotechnical Site Investigation Recommendations

It is recommended that an onshore and offshore geotechnical site investigation be
conducted consisting of drilling between 15 and 20 test borings below the proposed
rubble-mound breakwaters, entrance channel, and maneuvering basin at the Alternative
5 site. The preferred drilling method would consist of using a sonic drill rig that would
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penetrate dense, coarse-grained sediments with cobbles and boulders and advance
into the bedrock to depths below the proposed bottom of the navigation channel.

The main goal of conducting a geotechnical site investigation at the Alternative 5 site
would be to properly characterize proposed dredge material, allow further evaluation
and recommendations of the suitability of breakwater foundation material, and identify
any geological conditions that would require special considerations during
preconstruction engineering and design. Geotechnical information would also be used
to establish the basis for accurate dredging cost estimates.
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ANNEX A

Geotechnical Site Assessment Summary Report, Elim Navigation Improvements, Elim,
Alaska, Dated 21 December 2018
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1. Introduction

The purpose of this report is to provide beach soil characterization for sediment transport modeling
of proposed navigation improvements in Elim, Alaska. This report presents a summary of the
findings based on site observations and results of laboratory testing. Information in this report is
not intended for use in construction contract documents.

2. Location and Project Description

Proposed project sites considered for navigation improvements within the vicinity of the
community of Elim consist of the Elim Beach located just south of Elim, Iron Creek, located
approximately four miles east of Elim, Moses Point, located ten miles northeast of Elim, and
Airport Point located at the southwest end of the Elim Runway. These general site locations are
identified on the Vicinity Map located in Appendix A. The type of development for each site varies
from constructing a boat launch, mooring points, dredging, or a protected harbor consisting of
rubble mound breakwaters. Our geotechnical site assessment evaluated all sites except Airport
Point.

3. Previous Geotechnical Investigations

Previous geotechnical investigations were performed within the proximity of the community of
Elim. These reports have been included in Appendix D for reference.

1. Engineering Geology and Soils Report Elim Airport, Brazo, G. M., & Livingston, H. R.
(1986), Alaska Department of Transportation and Public Facilities.

2. Preliminary Geologic Reconnaissance Potential Rock Quarry Sites Elim, Alaska, (2000),
Hattenburg & Dilley Engineering Consultants.

4. Field Exploration

The field exploration for this project was conducted 30 to 31 October 2018. A total of 15 shallow
test pits were hand excavated with a shovel to a maximum depth of 1.8 feet below the ground
surface or to refusal. Test pit locations conducted at each site are shown on Test Pit Location maps
provided in Appendix A.

4.1 Field Sampling

Test pits were generally located on the beach near the tidal water elevation and or approximately
halfway up to the tidal high water mark. Soil samples were collected at the surface and to a
maximum depth of 1.8 feet below the surface depending on the soils encountered. Samples were
classified in the field in general accordance with ASTM D2488 “Standard Practice for Description
and Identification of Soils (Visual-Manual Procedures)”. Horizontal coordinates of test pit
locations were determined by a handheld IPad with global positioning system (GPS) capabilities
and should be considered approximate. Test pit location coordinates reported on the exploration
logs are based on NAD83 (CORS), Alaska State Plane Zone 7, in feet. The elevations at each test
pit location were not recorded. A summary table of test pit coordinates and exploration logs for
each test pit are presented in Appendix B.

Geotechnical Site Assessment Summary Report December 2018
U.S. Army Corps of Engineers
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5. Laboratory Testing and Soil Classification

A laboratory testing program was established to classify and determine the physical and
engineering properties of collected soil samples. The program consisted of particle-size analysis
and engineering classification. Terra Firma, under contract with the Alaska District, performed the
tests using the latest version of the test standards listed in Table 1. Laboratory test results are
provided in Appendix C.

Table 1. Soils Laboratory Test Standards

Test Designation Test Description

ASTM D 7928 Standard Test Method for Particle-Size Analysis of Soils (Sieve and
Hydrometer)

ASTM D 2487 Standard Practice for Classification of Soils for Engineering
Purposes (Unified Soil Classification System)

6. Site Conditions

Soil descriptions and classifications contained in this report and presented on the final exploration
logs are the project engineer’s interpretation of the field logs and results of the laboratory testing
program.

6.1 Elim Beach

Surface material at Elim Beach varied from poorly to well graded gravel with sand, cobbles, and
boulders. Bedrock outcrops consisting of weathered limestone were observed at the east and west
ends of the beach (see Figure 1) and approximately halfway between these ends at approximately
300 feet east of TP-4. Elim Beach included sub-angular to sub-rounded gravel, fine to coarse sand,
and cobbles ranging in size from three to 12-inches, and boulders ranging in size up to six-feet in
diameter. The volume of cobbles and boulders as observed from the surface ranged from 10 to 75
percent at various locations along the beach. Fragments of weathered limestone bedrock were also
observed at the west and east ends of the beach and throughout the area. Figures 1 through 9
provide an example of surface conditions along Elim Beach.

Geotechnical Site Assessment Summary Report December 2018
U.S. Army Corps of Engineers
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Figure 1. Southwest Section of Elim Beach at TP-1.

Figure 2. Elim Beach at TP-2 looking west.

Geotechnical Site Assessment Summary Report December 2018
U.S. Army Corps of Engineers
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Figure 3. Elim Beach at TP-2 sample 1 at a depth of 4 inches.

Figure 4. Elim Beach at TP-2 sample 2 at a depth of one foot.

Geotechnical Site Assessment Summary Report December 2018
U.S. Army Corps of Engineers
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Figure 5. Elim Beach located approximately 200 feet east of TP-4.

Figure 6. Elim Beach looking Northeast from TP-5.

Geotechnical Site Assessment Summary Report December 2018
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Figure 7. Elim Beach at TP-6 Sample 1.

Figure 8. Elim Beach at TP-6 Sample 2.

Geotechnical Site Assessment Summary Report December 2018
U.S. Army Corps of Engineers
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Figure 9. Northeast section of Elim Beach approximately 200 ft. past TP-9.

6.2 Iron Creek Beach

Surface material at the Iron Creek Beach consisted of poorly to well graded gravel, sand, cobbles,
and boulders. The Iron Creek Beach included sub-angular to sub-rounded gravel, fine to coarse
sand, and cobbles ranging in size from three to 12-inches, and boulders larger than one foot in
diameter. The volume of cobbles and boulders ranged from 10 to 65 percent at various locations
along the beach. Sampling was difficult due to the presences of cobbles and boulders. Figures 10
through 13 provide an example of surface conditions along the Iron Creek Beach.

Geotechnical Site Assessment Summary Report December 2018
U.S. Army Corps of Engineers
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Figure 10. Iron Creek Beach looking Northeast by TP-8.

Figure 11. Iron Creek Beach at TP-9.

Geotechnical Site Assessment Summary Report December 2018
U.S. Army Corps of Engineers



Elim Navigation Improvements 9

Figure 12. Iron Creek Beach at TP-10.

Figure 13. Iron Creek Beach at TP-11.

Geotechnical Site Assessment Summary Report December 2018
U.S. Army Corps of Engineers
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6.3 Moses Point Beach

Surface material at the Moses Point Beach consisted of poorly graded fine to coarse sand with
gravel. Hand excavating shallow test pits was not difficult in the beach soils and the percentage of
gravel general increased with depth. Figures 14 and 15 provide an example of surface conditions
along the Moses Point Beach.

Figure 14. Moses Point Beach at TP-13.

Geotechnical Site Assessment Summary Report December 2018
U.S. Army Corps of Engineers
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Figure 15. Moses Point surface at TP-15.

Geotechnical Site Assessment Summary Report December 2018
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UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART (modified from ASTM D2487)

MAJOR DIVISIONS SYMBOLS DESCRIPTIONS
Well-graded gravels, gravel-sand mixtures, little or
GRAVEL AND CLEAN Cu24AND 1<C.<3 GWis ﬁnis g g J %
GRAVELS 5o
® GRsAg/IEéLY <5% FINES Cu< 4 AND/OR [Cc < 1 OR C¢ > 3] | GP | Poorly graded gravels, gravel-sand mixtures, little or % g 2
= 0 no fines SRR
w =
2 =17 5O§R§E%gQRSE GRAVELS FINES CLASSIFY AS ML OR MH GM|silty gravels, gravel-sand-silt mixtures 3%
i = AT
@ LG | ReTaneDONNO.4 | WITH FINES
Zz .0 SIEVE >129% FINES FINES CLASSIFY AS CL OR CH GC| clayey gravels, gravel-sand-clay mixtures
= Xo
< 59
o N 3
?_6 zZg SAND AND CLEAN Cu26AND1=Cc<3 |SW] Well-graded sands, gravelly sands, little or no fines )
L SANDS : »®
cn/:) & o SSAE;\:ESY <5% FINES Cu<6 AND/OR [C; <1 OR C¢ > 3] SP Poorly graded sands, gravelly sands, little or no fines '% E 5
. z >
<0 §58
8 = >50% OF COARSE | SANDS WITH | FINES CLASSIFY AS ML OR MH SM]| silty sands, sand-silt mixtures =2 2
FRACTION PASSING FINES A 3 % s
‘SN = AT
NO. 4 SIEVE >12% FINES FINES CLASSIFY AS CL OR CH /A SC| Clayey sands, sand-clay mixtures
w, 7 / CL Inorganic clays of low to medium plasticity, gravelly 5
4 clays, sandy clays, silty clays, lean clays £ £
9@, | SLTSANDCLAYS | & s £ - et s = _ Sg
= 4 = = & ‘&/ ML Inorganic silts, very fine sands, rock flour, silty/clayey | < T £
Q o g x x 57 R A fine sands or clayey silts of slight plasticity 3T ES
n 2w LIQUID LIMIT <50 % 2 QQO /“ g 5 g_ %
B 5 g o r. Pl & Organic silts and organic silty clays of low plasticity | & 2 »g k)
Z = B0 = T o QL
<95 = Ay . — 5385
X 2 O < 2} s + 0// e Inorganic clays of high plasticity, fat clays o § 55
O ouw [ = 9 £33 ¢
w X = SILTS AND CLAYS '(7) 1Bk // c}l/ MH Inorganic silts, macaceous or dimaceous fine sandy 33 % :8
Zz 3 5 71~ A /MLT oL or silty soils, elastic silt @ _g 3
r B @ R
LIQUID LIMIT =50 e -; . . c : 70 80 90 100 o OH Organic clays of high plasticity, fat clays S Q8 =
LIQUID LIMI LL O 0= O
=+ 0®M
‘D s N
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FPRDEDED) = e
COMPONENT DEFINITIONS BY GRADATION NOTES TO UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART
COMPONENT SIZE RANGE NOTES:
BOULDERS > 12 IN. (300 MM) 1: Coefficient of uniformity : Cu= DSO/D10
COBBLES 12 IN. (300 MM) to 3 IN. (75 MM) 2:  Coefficient of curvature: Ce = [(D30)?] / (D10 X Dgg)
3: D, is soil particle diameter where x% is % finer.
GRAVEL 3 IN3' I(ZIS “;lg/l')vlt’a #4 illéEl\I/lE (i;géwl\'\:l)\/l 4: G(rxia/u\)/els or sands with 5% to 12% fines require dual symbols (GW-GM, GW-GC, GP-GM, GP-GC, SW-SM,
COARSE GRAVEL 9 - ( )Sm ' é : ) SW-SC, SP-SM, SP-SC) and add "with clay” or "with silt" to group name. If fines classify as CL-ML for GM
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COARSE SAND #4 (4.76 MM) to #10 (2.0 MM)
MEDIUM SAND #10 (2.0 MM) to #40 (0.42 MM) TEST BORING NOTES
FINE SAND #40 (0.42 MM) to #200 (0.074 MM)

< #200 (0.074 MM) TEST BORING NOTES:
1: The number of blows required to drive each six-inch increment is recorded on the exploration logs. The
reported blow count is an indication of the relative density or consistency of the soil. It should be noted

SILT & CLAY (FINES)

FROST DESIGN SOIL CLASSIFICATION that blow counts obtained in frozen soils do not represent the penetration of those same soils in a

thawed state.
(UFC 3-250 OlFA’ TABLE 18 2) 2:  Soil classifications and descriptions reported on the exploration logs are in accordance with ASTM D
GROUP TYPICAL SOILS 2488, Standard Practice for Description and Identification of Soils (Visual-Manual Procedure) and ASTM

D 2487, Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification

F1 Gravelly Soils System).

F2 Gravelly Soils, Sands 3. The soil classifications and descriptions contained on the exploration logs are the project engineer's

F3 Gravelly Soils, Sands, Except Very Fine Silt interpretation of the field logs and results of the laboratory testing program. The stratification lines

Sands shown on the exploration logs represent approximate boundaries between soil types. The actual
F4 All Silts, Very Fine Silty Sands, Clays, PI>12, transitions are often gradual or not discernable by drill action.

Varved Clays and Other Fine-Grained
Banded Sediments

NEs | Non-Frost-susceptible CRITERIA FOR DESCRIBING SAMPLER ABBREVIATIONS/SYMBOLS
PFS Possibly Frost Susceptible MOISTURE CONDITION (ASTM D2488) .
s1 Gravelly Soils - AUGER Auger Cuttings
Sandy Soils Dry Absence of moisture, dusty, dry to the touch
S2 Moist Damp, but no visible water Rock Core
DESCRIPTION OF Wet Visible free water, usually soil is below CORE
ter tabl
FROZEN SOILS (ASTM D4083) rere GRAB Grab Sample
GROUP DESCRIPTION .
ICE NOT VISIBLE OTHER MATERIAL SYMBOLS LPT Large Penetration Test
Vo || Wl Bomed. No Excess e NR No Recovery
Nbe Well Bonded, Excess Ice
VISIBLE ICE, < 1 IN. THICK BASALT SH Shelby Tube
VX Crystals
Ve Ice Coatings or Particles BEDROCK SPT Standard Penetration Test
Vr Ice Formations (ASTM D 1586)
Vs Strat\i/fli;eldBOLLDIicsltEin:t]I-y”\?r_ire'—:\Ité: Ice Formations POR-(I—:IE)ANNCDRE‘IF:II\EAENT UNDIST Undisturbed Sample
IcelfeSoil :22 x:::‘)s”;”s&ill'gsci'g:is”“s COBBLES/BOULDERS VANE Vane Shear
4 d N
SCALE: NTS
wrs - ALASKA DISTRICT Ay 2073
i :
CORPS OF ENGINEERS LEGEND TO EXPLORATION LOGS
IIIEIHEIIII DRAWN/RVW: GF/CJC
L ———==—=—5 (Geotechnical and Materials (LOG LEGEND )
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Elim Test Pit Coordinates

Permanent | Field Latitude Longitude Northing * Easting *
Number Number
TP-1 | ELIM 1-1 64.614360 | -162.266790 | 3,879,050.0100 | 1598534.138
TP-2 | ELIM 2-1 64.614940 | -162.265000 | 3,879,260.9500 | 1598816.03
TP-3 | ELIM 3-1 64.615150 | -162.263480 | 3,879,336.7600 | 1599054.963
TP-4 | ELIM 4-1 64.615420 | -162.261690 | 3,879,434.3500 | 1599336.367
TP-5 | ELIM 6-1 64.616090 | -162.256320 | 3,879,675.9400 | 1600180.34
TP-6 | ELIM 7-1 64.616230 | -162.255240 | 3,879,726.4600 | 1600350.08
TP-7 | ELIM 8-1 64.616310 | -162.253700 | 3,879,754.7500 | 1600591.939
TP-8 | ELIM 10-1 64.663730 | -162.198540 | 3,897,066.9300 | 1609304.993
TP-9 | ELIM 11-1 64.665000 | -162.194060 | 3,897,529.2390 | 1610008.439
TP-10 | ELIM 11-2 64.665022 | -162.193934 | 3,897,549.4010 | 1609993.301
TP-11 | ELIM 12-1 64.666640 | -162.189410 | 3,898,126.8390 | 1610738.861
TP-12 | ELIM 13-1 64.693550 | -162.054480 | 3,907,928.1280 | 1631888.872
TP-13 | ELIM 13-2 64.693403 | -162.054465 | 3,907,874.3630 | 1631891.174
TP-14 | ELIM 14-1 64.694990 | -162.036070 | 3,908,452.7310 | 1634770.895
TP-15 | ELIM 14-2 64.695049 | -162.036098 | 3,908,474.4120 | 1634766.524

* Horizontal coordinates of test pit locations were determined by a handheld [Pad with global
positioning system (GPS) capabilities and should be considered approximate. Test pit location
coordinates reported on the exploration logs are based on NAD83 (CORS), Alaska State Plane
Zone 7, in feet. The elevations at each test pit location were not recorded. A summary table of test
pit coordinates and exploration logs for each test pit are presented in Appendix B.



EXPLORATION LOG ELIM_GRAB.GPJ BUCKLAND.GPJ 12/18/18

Boulders

ALASKA DISTRICT Project:  Elim Navigation Improvement, 468575 Page 1 of 1
000 D Elim, Alaska
NN e e A CORPS OF ENGINEERS Date: 30 Oct 2018
= ENGINEERING SERVICES Dl A 5 Dat
] ) . rilling Agency: Alaska District alum: Vertical
Geotechnical and Materials Section Other  USACE Horizontal  ASP7 NADS3
EXP LO R ATIO N LOG Location: | Northing: 3879,050 .+ Top of Hole
ocation: Easting: 1,598,534 ft. * Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
ELIM 1-1 TP1 Matt Maher Robert Weakland
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
X TestPit [ AugerHole [ MonitoringWell [ Piezometer 0.21t. 0.21t.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: Type of Equipment: Type of Samples;
Hand Shovel Grab
2 R Q Classification Description and Remarks
= 5 ﬁg s e ASTM: D 2487 or D 2488 € | _ | Surface Conditions: I?Iim Beach west end-cobbles, boulders, and
= 2 S o 8 § 2 3 g % weathered limestone with sand and gravel
T 58|83 &8 || E|E o=
a <L| TS| @ Z2 | 6| & & |
PFS* SP- |Poorly graded SAND with Dark grayish brown, moist, about 20% gravel, about 78% fine
SM |Silt, Gravel, Cobbles and sand, about 2% nonplastic fines, weathered limestone bedrock,

boulders, and cobbles. Approximately 50 percent to 75 percent
cobbles and boulders by volume.

Bottom of Hole 0.2 ft.

PID = (Cold/Hot) Photo lonization Detector

* Indicates Estimated Frost Classification

Project; Elim Navigation Improvement, 468575

Hole Number:
TP1




ALASKA DISTRICT Project:  Elim Navigation Improvement, 468575 Page 1 of 1
Elim, Alaska
CORPS OF ENGINEERS Date: 30 Oct 2018
ENGINEERING SERVICES Dl A . Dat
] ) . rilling Agency: Alaska District alum: Vertical
Geotechnical and Materials Section Other  USACE Horizontal  ASP7 NADS3
EXP LO R ATIO N LOG Location: | Northing:  3879,261 ft.+ Top of Hole
ocation: Easting: 1,598,816 ft. * Elevation:

Hole Number, Field: Permanent; Operator: Inspector:

ELIM 2-1 TP-2 Matt Maher Robert Weakland

Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
X TestPit [ AugerHole [ MonitoringWell [ Piezometer 1.3t 1.3t
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: Type of Equipment: Type of Samples;

Hand Shovel Grab
3 s _ Q Classification Description and Remarks

= g ﬁc.’ = = ASTM: D 2487 or D 2488 s Surface Conditions: I?Iim Beach west end-sand and gravel
e Sslo8 8 | 8|<els g| &

g c8zs| 2 |S|E|E o |2

a <L| TS| @ Z2 | &H | & & | s

NFS* SP | Poorly graded SAND Brown, wet, 12% subrounded to rounded gravel, 88% fine to
coarse sand, 0% nonplastic fines, max size =1 in.

] NFS* GW | Well-graded GRAVEL Brown, moist, 54% subangular to rounded gravel, 46% fine to

EXPLORATION LOG ELIM_GRAB.GPJ BUCKLAND.GPJ 12/18/18

with Sand

coarse sand, 0% nonplastic fines, max size =1 in.

Bottom of Hole 1.3 ft.

PID = (Cold/Hot) Photo lonization Detector

* Indicates Estimated Frost Classification

Project; Elim Navigation Improvement, 468575

Hole Number:
TP-2




ALASKA DISTRICT Project:  Elim Navigation Improvement, 468575 Page 1 of 1
CORPS OF ENGINEERS Elim, Alaska Date:  300ct 2018
ENGINEERING SERVICES ST - oot
] ) . rilling Agency: Alaska District alum: Vertical
Geotechnical and Materials Section Other  USACE Horizontal ASP7 NADS3
EXP LO R ATIO N LOG Location: | Northing: 3879337 ft. Top of Hole
ocation: Easting: 1,599,055 ft. £ Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
ELIM 3-1 TP-3 Matt Maher Robert Weakland
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
X TestPit [ AugerHole [ MonitoringWell [ Piezometer 1.3t 1.3t
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: Type of Equipment: Type of Samples;
Hand Shovel Grab
2 R Q Classification Description and Remarks
- - 53 ﬁc.’ s = ASTM: D 2487 or D 2488 = Surface Conditions: I?Iim Beach west section-sand, gravel, and
i’ k4 2 S 6§ 8 S| 2|3 g g cobbles
s | £ 55|88 3 |£| 5| & o=
[=) ] < [L'S m = (%) D il B
NFS* SW | Well-graded SAND with Brown, moist, about 10% subrounded to rounded gravel, about
Cobbles 90% fine to coarse sand, about 0% nonplastic fines, 3 inch to 6
inch cobbles ranging from 10 percent to 15 percent by volume
] NFS* SW |Well-graded SAND with Brown, wet, 25% subrounded to rounded gravel, 75% fine to

EXPLORATION LOG ELIM_GRAB.GPJ BUCKLAND.GPJ 12/18/18

Gravel and Cobbles

coarse sand, 0% nonplastic fines, 3 inch to 6 inch cobbles
ranging from 10 percent to 15 percent by volume

Bottom of Hole 1.3 ft.

PID = (Cold/Hot) Photo lonization Detector

* Indicates Estimated Frost Classification

Project; Elim Navigation Improvement, 468575

Hole Number:
TP-3




ALASKA DISTRICT Project:  Elim Navigation Improvement, 468575 Page 1 of 1
CORPS OF ENGINEERS Eilm, Alaska Date: 30 0ct 2018
ENGINEERING SERVICES ST oot
i ) . rilling Agency: [ Alaska District alum: Vertical
Geotechnical and Materials Section Other  USACE Horizontal ASP7 NADS3
EXP LO RATION LOG Location: | Northing: 3879434t Top of Hole
ocation: Easting: 1,599,336 ft. * Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
ELIM 4-1 TP-4 Matt Maher Robert Weakland
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
X TestPit [ AugerHole [ MonitoringWell [ Piezometer 1.3t 1.3t
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: Type of Equipment: Type of Samples;
Hand Shovel Grab
2 8 Q Classification Description and Remarks
- 53 B § = ASTM: D 2487 or D 2488 = Surface Conditions: Iglim Beach west section-sand, gravel, and
= 2158 S S| 2|35 S| & | cobbles
s | 8 =59 © 2| 5| 8 eS| 5
2|2 Be|88 2 || 5| & o | =
[=) = < [L'S m z | | & il B
BA NFS* GP |Poorly graded GRAVEL Brown, moist, about 65% subrounded to rounded gravel, about
€ with Sand and Cobbles 35% fine to medium sand, about 0% nonplastic fines, 3 inch to 10
inch cobbles ranging from 15 percent to 30 percent by volume
] NFS* GP |Poorly graded GRAVEL Brown, moist, 73% gravel, 27% fine sand, 0% nonplastic fines, 3
with Sand and Cobbles inch to 10 inch cobbles ranging from 15 percent to 30 percent by
volume
e Bottom of Hole 1.3 ft.
é PID = (Cold/Hot) Photo lonization Detector
5
oL
3
S
2
5
o
&
ol
=
0
3
)
5
S Project: Elim Navigation Improvement, 468575 Hole Number:
| * Indicates Estimated Frost Classification TP-4




ALASKA DISTRICT Project:  Elim Navigation Improvement, 468575 Page 1 of 1
CORPS OF ENGINEERS Eilm, Alaska Date: 30 0ct 2018
ENGINEERING SERVICES ST oot
i ) . rilling Agency: [ Alaska District alum: Vertical
Geotechnical and Materials Section Other  USACE Horizontal ASP7 NADS3
EXP LO R ATION LOG Location: | Northing: 3879,676 it 2 Top of Hole
ocation: Easting: 1,600,180 ft. * Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
ELIM 6-1 TP-5 Matt Maher Robert Weakland
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
X TestPit [ AugerHole [ MonitoringWell [ Piezometer 1.0 ft. 1.0 ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: Type of Equipment: Type of Samples;
Hand Shovel Grab
2 8 Q Classification Description and Remarks

= 53 @g § = ASTM: D 2487 or D 2488 € | _ | Surface Conditions: Iglim Beach east section-sand, gravel, and
= Sslo8 S |82 s S| & | cobbles
& BolEs| 2 | 2B 2 | 2
a <L| TS| @ Z2 | &H | & & | s

NFS* SP | Poorly graded SAND with Brown, wet, 42% subrounded to rounded gravel, 58% medium to

Gravel and Cobbles coarse sand, 0% nonplastic fines, 3 inch to 8 inch cobbles
ranging from 15 percent to 30 percent by volume
NFS* GP |Poorly graded GRAVEL Brown, moist, 77% subrounded to rounded gravel, 23% medium
with Sand and Cobbles to coarse sand, 0% nonplastic fines, subangular to subrounded

EXPLORATION LOG ELIM_GRAB.GPJ BUCKLAND.GPJ 12/18/18

cobbles, subangular to subrounded boulders, 3 inch to 12 inch
cobbles ranging from 15 percent to 50 percent by volume

Bottom of Hole 1.0 ft.

PID = (Cold/Hot) Photo lonization Detector

* Indicates Estimated Frost Classification

Project; Elim Navigation Improvement, 468575

Hole Number:
TP-5




ALASKA DISTRICT Project:  Elim Navigation Improvement, 468575 Page 1 of 1
000 D Elim, Alaska
Pl CORPS OF ENGINEERS Date: 30 Oct 2018
= ENGINEERING SERVICES ST oot
] ) . rilling Agency: [ Alaska District alum: Vertical
Geotechnical and Materials Section Other  USACE Horizontal  ASP7 NADS3
EXP LO R ATION LOG Location: | Northing: 3879726 it Top of Hole
ocation: Easting: 1,600,350 ft. Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
ELIM 7-1 TP-6 Matt Maher Robert Weakland
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
X TestPit [ AugerHole [ Monitoring Well  [J Piezometer 0.7 ft. 0.7 ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: Type of Equipment: Type of Samples;
Hand Shovel Grab
2 8 Q Classification Description and Remarks
- 5 B § e ASTM: D 2487 or D 2488 = Surface Conditions: Iglim Beach east section-sand, gravel, and
€ 3log2:83] 8 S| o| s S | & | cobbles
A EEIEEEEIR R s |2
8|2 [8E2E[85] 8 |2 |8 & | =
o/ NFS* GW |Well-graded GRAVEL Brown, wet, 67% angular to subrounded gravel, 33% medium to
g with Sand and Cobbles coarse sand, 0% nonplastic fines, 3 inch to 8 inch cobbles
§ . ranging from 10 percent to 30 percent by volume
E-
. * GW | Well-graded GRAVEL Brown, moist, about 70% subangular to subrounded gravel,
» with Sand and Cobbles about 30% fine to coarse sand, about 0% nonplastic fines, 3 inch
g to 10 inch cobbles ranging from 25 percent to 50 percent by
§ . volume

EXPLORATION LOG ELIM_GRAB.GPJ BUCKLAND.GPJ 12/18/18

Bottom of Hole 0.7 ft.

PID = (Cold/Hot) Photo lonization Detector

* Indicates Estimated Frost Classification

Project; Elim Navigation Improvement, 468575

Hole Number:
TP-6




EXPLORATION LOG ELIM_GRAB.GPJ BUCKLAND.GPJ 12/18/18

ALASKA DISTRICT Project:  Elim Navigation Improvement, 468575 Page 1 of 1
CORPS OF ENGINEERS Eilm, Alaska Date:  300ct 2018
ENGINEERING SERVICES ST oot
i ) . rilling Agency: [ Alaska District alum: Vertical
Geotechnical and Materials Section Other  USACE Horizontal ASP7 NADS3
EXP LO RATION LOG Location: | Northing: 3879755 it Top of Hole
ocation: Easting: 1,600,592 ft. * Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
ELIM 8-1 TP-7 Matt Maher Robert Weakland
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
X TestPit [ AugerHole [ MonitoringWell [ Piezometer 1.0 ft. 1.0 ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: Type of Equipment: Type of Samples;
Hand Shovel Grab
2 8 Q Classification Description and Remarks
= - 53 @g § = ASTM: D 2487 or D 2488 e | _ | Surface Conditions: Iglim beach east end-sand, gravel, cobbles,
| 22 Sglog| 8 % 2|3 & | £ | andboulders
5| 2|8 N8B = E | E | =
S 5582828 2 |2 3|a = | =
NFS* SP | Poorly graded SAND with Brown, moist, 25% angular to subrounded gravel, 75% medium to
Gravel and Cobbles coarse sand, 0% nonplastic fines, 3 inch to 12 inch cobbles
ranging from 10 percent to 30 percent by volume with boulders
§O
§O
() NFS* GW | Well-graded GRAVEL Brown, moist, about 60% gravel, about 40% fine to coarse sand,
with Sand and Cobbles about 0% nonplastic fines, 3 inch to 12 inch cobbles ranging from
25 percent to 50 percent by volume with boulders
§O
e
1 = Bottom of Hole 1.0 ft.
PID = (Cold/Hot) Photo lonization Detector
|
Project: Elim Navigation Improvement, 468575 Hole Number:
* Indicates Estimated Frost Classification TP-7




ALASKA DISTRICT Project:  Elim Navigation Improvement, 468575 Page 1 of 1
CORPS OF ENGINEERS Elim, Alaska Dale:  300ct2018
ENGINEERING SERVICES ST - oot
] ) . rilling Agency: Alaska District alum: Vertical
Geotechnical and Materials Section Other  USACE Horizontal ASP7 NADS3
EXP LO R ATIO N LOG Location: | Northing: 3,897,067 ft. £ Top of Hole
ocation: Easting: 1,609,305 ft. £ Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
ELIM 10-1 TP-8 Matt Maher Robert Weakland
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
X TestPit [ AugerHole [ MonitoringWell [ Piezometer 1.0 ft. 1.0 ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: Type of Equipment: Type of Samples;
Hand Shovel Grab
3 s _ Q Classification Description and Remarks
= 53 @g s = ASTM: D 2487 or D 2488 e | _ | Surface Conditions: Ifon Creek southwest end-sand, gravel,
= 2 s|og| S8 S| 2|3 & | £ | cobblesand boulders
& 5523 2 |55 ¢ 2 | 2
a <L| TS| @ Z2 | &H | & & | s
NFS* SP | Poorly graded SAND with Brown, moist, 16% subangular to subrounded gravel, 84% fine to
Gravel and Cobbles coarse sand, 0% nonplastic fines, 3 inch to 12 inch cobbles
ranging from 10 to 50 percent by volume with boulders
NFS* GW- | Well-graded GRAVEL Brown, moist, 60% subangular to subrounded gravel, 34% fine to

EXPLORATION LOG ELIM_GRAB.GPJ BUCKLAND.GPJ 12/18/18

GM

with Silt, Sand, and
Cobbles

coarse sand, 6% nonplastic fines, 3 inch to 12 inch cobbles
ranging from 10 percent to 50 percent by volume with boulders

Bottom of Hole 1.0 ft.

PID = (Cold/Hot) Photo lonization Detector

* Indicates Estimated Frost Classification

Project; Elim Navigation Improvement, 468575

Hole Number:
TP-8




CORPS OF ENGINEERS

Elim, Alaska

ALASKA DISTRICT Project:  Elim Navigation Improvement, 468575 Page 1 of 1

Date: 30 Oct 2018

ENGINEERING SERVICES
Geotechnical and Materials Section Other

Drilling Agency:

[ Alaska District Datum: vertical

USACE

Horizontal ASP7 NAD83

EXP LO RAT I O N LO G Location: Eg;tt?r']rg]g :g%ggg : i Eii/gtfi:)-lno:le

Hole Number, Field: Permanent: Operator: Inspector:
ELIM 11-1 TP-9 Matt Maher Robert Weakland
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
X TestPit [J AugerHole [ Monitoring Well [ Piezometer 1.0ft. 1.0ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: Type of Equipment: Type of Samples;
Hand Shovel Grab
S | & 2 Classification Description and Remarks
= - 53 @g § S ASTM: D 2487 or D 2488 € | _ | Surface Conditions: Iron Creek middle section-sand, gravel,
= ; s|og| S8 3|23 & | £ | cobbles,and boulders
o o = N| Bch = L = = Nl =
8| = 2L 8 |21 8la o |
7% GP [Poorly graded GRAVEL Gray, wet, about 100% subangular to subrounded gravel, about
& with Cobbles 0% sand, about 0% nonplastic fines, 3 inch to 8 inch cobbles
ranging from 10 percent to 30 percent by volume
NFS* GP |Poorly graded GRAVEL Gray to brown, about 75% subangular to subrounded gravel,
with Sand and Cobbles about 25% medium to coarse sand, about 0% nonplastic fines, 3
inch to 8 inch cobbles ranging from 10 percent to 30 percent
cobbles by volume
1 Bottom of Hole 1.0 ft.
PID = (Cold/Hot) Photo lonization Detector
|
Project: Elim Navigation Improvement, 468575 Hole Number:

EXPLORATION LOG ELIM_GRAB.GPJ BUCKLAND.GPJ 12/18/18

* Indicates Estimated Frost Classification

TP-9




ALASKA DISTRICT Project:  Elim Navigation Improvement, 468575 Page 1 of 1
CORPS OF ENGINEERS Elim, Alaska Date:  300ct 2018
ENGINEERING SERVICES ST - oot
] ) . rilling Agency: Alaska District alum: Vertical
Geotechnical and Materials Section Other  USACE Horizontal ASP7 NADS3
EXP LO RATION LOG Location: | Northing: 3,897,549 ft. Top of Hole
ocation: Easting: 1,609,993 ft. + Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
ELIM 11-2 TP-10 Matt Maher Robert Weakland
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
X TestPit [ AugerHole [ MonitoringWell [ Piezometer 1.0 ft. 1.0 ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: Type of Equipment: Type of Samples;
Hand Shovel Grab
3 s _ Q Classification Description and Remarks
= 53 ﬁg s = ASTM: D 2487 or D 2488 € | _ | Surface Conditions: Ifon Creek middle section-sand, gravel,
= 2 s|og| S8 S| 2|3 & | £ | cobbles,and boulders
oy S|88| 8 |$|&|E o | =
(=) < [L'S oM = [%2) [ il B
SP |Poorly graded SAND with Brown, moist, about 0% gravel, about 100% fine to coarse sand,
Cobbles about 0% nonplastic fines, 3 inch to 10 inch cobbles ranging from
5 percent to 15 percent by volume
GW | Well-graded GRAVEL Brown, moist, 73% subangular to subrounded gravel, 27% fine to

EXPLORATION LOG ELIM_GRAB.GPJ BUCKLAND.GPJ 12/18/18

with Sand and Cobbles

coarse sand, 0% nonplastic fines, 3 inch to 10 inch cobbles
ranging from 10 percent to 30 percent by volume

Bottom of Hole 1.0 ft.

PID = (Cold/Hot) Photo lonization Detector

* Indicates Estimated Frost Classification

Project; Elim Navigation Improvement, 468575

Hole Number:
TP-10




ALASKA DISTRICT Project:  Elim Navigation Improvement, 468575 Page 1 of 1
CORPS OF ENGINEERS Elim, Alaska Dale:  300ct2018
ENGINEERING SERVICES ST oot
i ) . rilling Agency: [ Alaska District alum: Vertical
Geotechnical and Materials Section Other  USACE Horizontal ASP7 NADS3
EXP LO RATION LOG Location: | Northing: 3898127 it Top of Hole
ocation: Easting: 1,610,739 ft. Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
ELIM 12-1 TP-11 Matt Maher Robert Weakland
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
X TestPit [ AugerHole [ MonitoringWell [ Piezometer 1.0 ft. 1.0 ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: Type of Equipment: Type of Samples;
Hand Shovel Grab
3 s Q Classification Description and Remarks
= 53 @g § = ASTM: D 2487 or D 2488 € | _ | Surface Conditions: Ifon Creek northeast end-sand, gravel,
= 2 s|og| S8 S| 2|3 & | £ | cobbles,and boulders
g S|88| 8 |$|&|E o | =
(=) < |IL'S oM = [%2) [ il B
GW | Well-graded GRAVEL About 70% gravel, about 30% sand, about 0% nonplastic fines,
with Sand and Cobbles subangular to subrounded cobbles, subangular to subrounded
boulders, 3 inch to 12 inch cobbles ranging from 25 percent to 65
percent by volume with boulders
GW | Well-graded GRAVEL Brown, wet, 68% angular to subrounded gravel, 32% medium to

EXPLORATION LOG ELIM_GRAB.GPJ BUCKLAND.GPJ 12/18/18

with Sand and Cobbles

coarse sand, 0% nonplastic fines, 3 inch to 12 inch cobbles
ranging from 25 percent to 65 percent by volume with boulders

Bottom of Hole 1.0 ft.

PID = (Cold/Hot) Photo lonization Detector

* Indicates Estimated Frost Classification

Project; Elim Navigation Improvement, 468575

Hole Number:
TP-11




ALASKA DISTRICT Project:  Elim Navigation Improvement, 468575 Page 1 of 1

CORPS OF ENGINEERS Elim, Alaska Date:  300ct 2018
ENGINEERING SERVICES ST oot
i ) . rilling Agency: [ Alaska District alum: Vertical
Geotechnical and Materials Section Other  USACE Horizontal ASP7 NADS3
EXP LO RATION LOG Location: | Northing: 3907928 . Top of Hole
ocation: Easting: 1,631,889 ft. * Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
ELIM 13-1 TP-12 Matt Maher Robert Weakland
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
X TestPit [ AugerHole [ MonitoringWell [ Piezometer 1.8 ft. 1.8 ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: Type of Equipment: Type of Samples;
Hand Shovel Grab
3 s Q Classification Description and Remarks
= 53 ﬁg § = ASTM: D 2487 or D 2488 e | _ | Surface Conditions: I\ﬁoses Point west end-sand and gravel
s Sslo8 8 | 3|23 g &
g He|88 &8 || & | & o | =
a <L| TS| @ Z2 | &H | & & | s
Nbn | NFS* SP |Poorly graded SAND Brown, wet, 8% subrounded to rounded gravel, 92% fine to
coarse sand, 0% nonplastic fines, max size = 0.5 in.
L 1 ef.'
-
i NFS* SP | Poorly graded SAND with Brown, wet, 29% angular to rounded gravel, 70% fine to coarse
Gravel sand, 1% nonplastic fines, max size =1 in.
.
|
Bottom of Hole 1.8 ft.
PID = (Cold/Hot) Photo lonization Detector
Project: Elim Navigation Improvement, 468575 Hole Number:

EXPLORATION LOG ELIM_GRAB.GPJ BUCKLAND.GPJ 12/18/18

* Indicates Estimated Frost Classification

TP-12




ALASKA DISTRICT Project:  Elim Navigation Improvement, 468575 Page 1 of 1
CORPS OF ENGINEERS Elim, Alaska Date: 30 Oct 2018
ENGINEERING SERVICES ST oot
i ) . rilling Agency: [ Alaska District alum: Vertical
Geotechnical and Materials Section Other  USACE Horizontal ASP7 NADS3
EXP LO RATION LOG Location: | Northing: 3907,874 .+ Top of Hole
ocation: Easting: 1,631,891 ft. Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
ELIM 13-2 TP-13 Matt Maher Robert Weakland
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
X TestPit [ AugerHole [ MonitoringWell [ Piezometer 1.8 ft. 1.8 ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: Type of Equipment: Type of Samples;
Hand Shovel Grab
2 8 Q Classification Description and Remarks
= 53 ﬁg § = ASTM: D 2487 or D 2488 e | _ | Surface Conditions: I\ﬁoses Point west end-sand and gravel
= Ss/o8] S | 2|23 g g
g Be|88 2 || 5| & o | =
(=) : < [L'S oM = [%2) [ il B
Nbn | NFS* SP |Poorly graded SAND Brown, frozen, about 0% gravel, about 100% fine to coarse sand,
about 0% nonplastic fines
T
2y
e
te
»57 )
I]..
2S¢
9 "’
— 1 u..
be b
A
%0
e
»57 )
u".
2S¢
e b
T
»'..:'\ NFS* GP |Poorly graded GRAVEL Brown, moist, 72% subangular to subrounded gravel, 28% fine to
’:. with Sand coarse sand, 0% nonplastic fines, max size =1 in.
1 2y
e
S
[ ” :
N Bottom of Hole 1.8 ft.
PID = (Cold/Hot) Photo lonization Detector
Project: Elim Navigation Improvement, 468575 Hole Number:
* Indicates Estimated Frost Classification TP-13

EXPLORATION LOG ELIM_GRAB.GPJ BUCKLAND.GPJ 12/21/18




ALASKA DISTRICT Project:  Elim Navigation Improvement, 468575 Page 1 of 1
CORPS OF ENGINEERS Eilm, Alaska Date: 30 0ct 2018
ENGINEERING SERVICES ST - oot
] ) . rilling Agency: Alaska District alum: Vertical
Geotechnical and Materials Section Other  USACE Horizontal ASP7 NADS3
EXP LO R ATIO N LOG Location: | Northing: 3908453t Top of Hole
ocation: Easting: 1,634,771 ft. £ Elevation:
Hole Number, Field: Permanent; Operator: Inspector:
ELIM 14-1 TP-14 Matt Maher Robert Weakland
Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:
X TestPit [ AugerHole [ MonitoringWell [ Piezometer 1.8 ft. 1.8 ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: Type of Equipment: Type of Samples;
Hand Shovel Grab
2 R Q Classification Description and Remarks
- 53 B s = ASTM: D 2487 or D 2488 = Surface Conditions: I\ﬁoses Point east end-sand and gravel
= ; c g% 3 S @ °© S| &
= o~ = o P =
g 55|28l B |2 £ ¢ o | 2
o < |IL'S m z | | & il B
Nbn | NFS* SP | Poorly graded SAND Brown, wet, 10% gravel, 89% fine to coarse sand, 1% nonplastic
(NP) fines, max size = 0.5 in.
i NFS* SP | Poorly graded SAND with Brown, moist, 49% subangular to subrounded gravel, 51% fine to
Gravel coarse sand, 0% nonplastic fines, max size =2 in.
|
Bottom of Hole 1.8 ft.
PID = (Cold/Hot) Photo lonization Detector
Project: Elim Navigation Improvement, 468575 Hole Number:

* Indicates Estimated Frost Classification TP-14

EXPLORATION LOG ELIM_GRAB.GPJ BUCKLAND.GPJ 12/18/18




ALASKA DISTRICT Project:  Elim Navigation Improvement, 468575 Page 1 of 1
CORPS OF ENGINEERS Elim, Alaska Date:  300ct 2018
ENGINEERING SERVICES ST oot
i ) . rilling Agency: [ Alaska District alum: Vertical
Geotechnical and Materials Section Other  USACE Horizontal ASP7 NADS3
EXP LO R ATION LOG Location: | Northing: 3908474t Top of Hole
ocation: Easting: 1,634,767 ft. £ Elevation:
Hole Number, Field: Permanent: Operator: Inspector:
ELIM 14-2 TP-15 Matt Maher Robert Weakland

Type of Hole: [ other Depth to Groundwater: Depth Drilled: Total Depth:

X TestPit [J AugerHole [ Monitoring Well [ Piezometer 1.8 1t. 181t
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: Type of Equipment: Type of Samples;

Hand Shovel Grab
2 8 Q Classification Description and Remarks

= 53 ﬁg § = ASTM: D 2487 or D 2488 e | _ | Surface Conditions: I\ﬁoses Point east end-sand and gravel

= Sslo8 8 | 3|23 g &

s ©e|l88| 3 || 5| & Q| =

(=) < |IL'S oM = [%2) D il B

Nbn | NFS* SW |Well-graded SAND with Brown, moist, about 40% subrounded gravel, about 60% fine to
Gravel coarse sand, about 0% nonplastic fines, max size = 1.5 in.

— 1

i NFS* SW | Well-graded SAND with Brown, moist, 45% subrounded to rounded gravel, 55% fine to

Gravel coarse sand, 0% nonplastic fines, max size = 1.5 in.
|
Bottom of Hole 1.8 ft.
PID = (Cold/Hot) Photo lonization Detector
Project: Elim Navigation Improvement, 468575 Hole Number:
* Indicates Estimated Frost Classification TP-15

EXPLORATION LOG ELIM_GRAB.GPJ BUCKLAND.GPJ 12/18/18




Elim Navigation Improvements

APPENDIX C

LABORATORY TEST RESULTS

Laboratory TeSting SUMMATY .......cc.eeeiiieiiiieeeiieeeieeeereeeeiee et e e e ssreeesereeesseeseseeenens 1 Sheet
Laboratory Testing RESUILS ........cceviiiiiiiiiiiieciie et ee e 19 Sheets
Geotechnical Site Assessment Summary Report December 2018

U.S. Army Corps of Engineers
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NORTHERN GEOTECHNICAL ENGINEERING, INC..~ TERRA FIRMA TESTING

e Ségtéé}inié'a'l Engineering . Instrumentation -

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 0.1 UsCs Sp
PROJECT NAME: Elim Small Boat Harbor % SAND 975 USACOEFC NFS
PROJECT NO.: 5196-18 % SILT/CLAY 2.4 % PASS. 0.02 mm 2.2
SAMPLE LOC.: Elim 1-1 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-170¢'-0.333 UNIFORMITY COEFFICIENT (C,) 1.6
DESCRIPTION: Poorly-graded sand COEFFICIENT OF GRADATION (C) 1.0
DATE RECEIVED: 11/3/2018 ASTM D1557 {uncorrected) N/A
TESTED BY: JA ASTM D4718 {corrected) N/A
REVIEWED BY:; RJPC OPTIMUM MOIST. CONTENT. (corrected) N/A
us slhv:&E.:)Q;l]I:N{(‘}E&gE].;J E SII ZE Aﬁﬁfk«éﬁlﬂsﬁ[s ASTM D792§YD/R0§ET1FR3 6 SIEVE AN ALYSIS RESULT
100 :3 ? 15 3{4 1.:1313 i #10 f‘f;(i__ﬁ-l[} #?0 ﬁl(')(} #EII)CI
SIEVE SIEVE TOTAL % SPECIFICATION
90 SIZE (mm) | SIZE(US) PASSING (% PASSING)
80 * 152.40 6"
g 76.20 3"
g7 38.10 15"
g 50 19.00 3/4"
12.70 172"
o 50 050 3/8" 100
w40 475 4 100
o 2.00 #10 100
E 30 0.85 #20 100
" a0 0.43 #40 99
ry 0.25 #60 32
10 0.15 #100 12
0 20000 0.075 #200 24
100 10 1 0.1 0.01 0.001
GRAIN SIZE (tmm) HYDROMETER RESULT
GRAVEL SAND ELAPSED DIAMETER TOTAL %
COBBLES [~ | e | comse] mtedivm 1 i SILT or CLAY TIME éMlN) (mm) PASSING
6.5
1 0.0542 22
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2 0.0383 2.2
4 0.0271 22
145 = 8 0.0192 22
15 0.0140 2.2
140 30
60
g 135 250
- 1440
Z 130
i HYDRAULIC COND.
o 125 (ASTM D2434)
2 DEGRADATION
a0 b (ATM T-313)
ATTERBERG LIMITS
115 : ASTM 4318
0 7 4 6 8 10 12 14 16

MOISTURE CONTENT (%)

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

11301 Olive Lane - dnchorage, Alaska 99515 - Phone: 907-344-3934 - Fox: 907-344-5993

- www.nge-tfl.com




NORTHERN GEOTECHNICAL ENGINEERING, INC..~ TERRA FIRMA TESTING

nglneermg rumenta Ce n Mo rmal Anaiysw

PROJECT CLIENT: U.8. Army Corps of Engincers % GRAVEL 11.8 USCS Sp
PROJECT NAME: Elim Small Boat Harbor % SAND  88.1 USACOLE FC N/A
PROJECT NO.: 5196-18 % SILT/CLAY 0.1 % PASS. 0,02 mm N/A
SAMPLE LOC.: Flim 2-1 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-1/0'-0.333 UNIFORMITY COEFFICIENT {C,) 6.0
DESCRIPTION: Poorly-graded sand COEFFICIENT OF GRADATION (C)) 0.5
DATE RECEIVED: 11/3/2018 ASTM D1357 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RIPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928/C136
‘ us. s?lﬁwopiegmurgﬂlmllfzsm “ a0 us. sr;;guu:;:&;ks#w o #200 HYDROMETER SIEVE ANALYSIS RESULT
1oo L_‘ [l SIEVE SIEVE TOTAL % | SPECIFICATION
90 # | SIZE (mm} | SIZE{US) | PASSING (% PASSING)
80 152.40 6"
=70 76.20 3"
&, 38.10 1.5 100
@ 60 19.00 /4" 94
§ 50 12.70 12" 94
. 9.50 3/8" 92
m 40 Py 475 #4 38
& 30 2.00 #10 74
E i 0.85 #20 53
SN 0.43 #40 36
* 0.25 #60 17
10 0.15 #100 1
0 | 0.075 #200 0.1
100 10 GRAINISUE 0.1 0.01 0.001
£ (ma) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBBLES [~ | N PR | . I _— SILT or CLAY TIME éMIN) (mm) PASSING
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D 1557 2
Pl
145 s
- 15
140 30
%‘\ — i [
5135 250
bl 1440
=
2 130
E HYDRAULIC COND.
> 125 (ASTM D2434)
g DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
15 - ASTM 4318
0 2 4 6 8 10 12 14 16
MOISTURE CONTENT (%)
The lesting services reported herein have been performed to recognized indusiry standards, unless otherwisc noted. No other warranty is made. Should engineering
interpretation or opinion be required, NGE-TI'T will provide upon written request.
11301 Olive Lane - Anchorage, Alaska 99515 + Phone: 907-344-5934 - Fax: 907-344-3993 - www.nge-ift.com




NORTHERN GEOTECHN]CAL ENGINEERING INC, / TERRA FIRMA TESTING

Momtormg Servnces

Thermal A

PROIJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL  53.5 USCS GW
PROJECT NAME: Elim Small Boat Harbor % SAND 46.3 USACOE FC N/A
PROJECT NO.: 5196-18 % SILT/CLAY 0.2 % PASS. 0.02 mm N/A
SAMPLE L.OC.: Elim 2-1 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-2/71 -1.333% UNIFORMITY COEFFICIENT (C,) 38.6
DESCRIPTION: Well-graded gravel w/ sand COEFFICIENT OF GRADATION (C,) 2.2
DATE RECEIVED: 11/3/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJIPC OPTIMUM MOIST. CONTENT. {corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
¢ ST b a0 e e mp o SIEVE ANALYSIS RESULT
100 SIEVE SIEVE TOTATL % SPECIFICATION
90 SIZE (mm) | SIZE(U1S.) PASSING (% PASSING)
80 * 152.40 6"
= 70 76.20 3"
< hd 38.10 15" 100
% 60 r 19.00 3" 82
§ 50 1270 172" 69
9 + 9.50 3/8" 62
m 40 475 4 46
e 2.00 #10 29
E 30 0.85 #20 23
= a0 * 0.43 #40 20
r 0.25 #60 12
10 0.15 #100 2
0 s |l 0.075 #200 0.2
100 10 1 0.1 0.01 0.001
7
GRAIN SIZE (mm) HYDROMETER RESULT
GRAVYEL SAND ELAPSED | DIAMETER TOTAL %
COBBLES Coarse | Fine Coarsa I Medium | Fine SILT or CLAY TIMESM[NJ {mm) TASING
0.5
1
MOISTURE-DENSITY RELATTIONSHIP ASTM D1557 2
4
145 5
15
140 30
= 60
43
B35 2590
B 1440
E
“ 130
4 HYDRAULIC COND.
- 125 (ASTM D2434)
&% DEGRADATION
120 (ATM T-313)
- ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 12 14 16
MOISTURE CONTENT (%)

'The testing services reported herein have been performed to recognized indusiry standards, unless otherwise noted. No other warranty is made. Should engineering
interpretation or opinion be requircd, NGE-TFT will provide upon written request.

11301 Olive Lante

« Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5593 -

www.nge-ifl.com




NORTHERN GEOTECHNICAL ENGINEERING, INC. .~ TERRA FIRMA TESTING

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 249 USCS SW
PROJECT NAME; Elim Small Boat Harbor % SAND 749 USACOEFC N/A
PROJECT NO.: 51%6-18 % SILT/CLAY 0.2 % PASS. 0,02 mm N/A
SAMPLE LOC.: Elim 3-1 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: 8-2/1'- 1333 UNIFORMITY COLFFICIENT (C,) 9.2
DESCRIPTION: Well-graded sand w/ gravel COEFFICIENT OF GRADATION (C,) 1.5
DATE RECEIVED: 11/3/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJIPC OPTIMUM MOIST. CONTENT. (corrected) N/A
us ervEéN%}tZEucC&EE SIIZE Aﬁ;ﬁtvgm}fmizs ASTM D792 %ugwlsl?6 SIEVE ANALYSIS RESULT
6 3 L5 34 1238 41 #10 #20 #I0 H#60 HLOD #2200
100 ' I — ' l I I I l SIEVE SIEVE TOTAL % SPECIFICATION
90 é SIZE {mm} SIZE{U.S) PASSING (% PASSING)
p
80 152.40 6"
@70 76.20 3"
& 38.10 1.5" 1900
@ 60 19.00 3/4" 95
§ <0 12.70 1/2" 91
. + 9.50 3/8" 87
m 40 4.75 #4 75
o : 2.00 #10 43
£ 30 0.85 #0 19
" 20 ¥ 043 #40 m
0.25 #60 6
10 + Py 0.15 #100 1
a | + iy 0.075 #200 0.2
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBPLES Coarse Fins Coarse | Medium l Fme SILT or CLAY FI‘IMEéM]N) ) LATSING
a5
i
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
145 — :
15
140 30
[y 60
135 - 250
b~ 1440
Z 130 Y :
< DRAULIC COND.
s 125 (ASTM D2434)
& DEGRADATION -
120 {(ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 12 14 16

MOISTURE CONTENT (%)

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

11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-tfl.com




NORTHERN GEOTECHNICAL ENGINEERING, INC. ./ TERRA FIRMA TESTING

PROIECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 725 USCS GP
PROJECT NAME: Elim Small Boat Harbor % SAND 273 USACOEFC N/A.
PROJECT NO.: 5196-18 % SILT/CLAY 0.2 % PASS. (.02 mm N/A
SAMPLE LOC.: Elim 4-1 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S8-2/1'-1.33% UNIFORMITY COEFFICIENT (C,) 48.8
DESCRIPTION: Poorly-graded gravel w/ sand COEFFICIENT OF GRADATION (C) 4.8
DATE RECEIVEL: 11/3/2018 ASTM D1357 (uncorrecled) N/A
TESTED BY: JA ASTM D478 (corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST, CONTENT. (corrected) N/A
PARTICLE SlIZE ANALYSIS ASTM D7928 / C136
] G ICHES 3 | 1 N
‘ us.ssmvnopf‘};m n;{rr Ill‘:Fl b o us. si.;fmi;:;ksﬂ?u npo o HYDROMETER SIEVE AN ALYSIS RESULT
100 SIEVE SIEVE TOTAL% | SPECIFICATION
90 SIzE{mm) | SIZEU.S) | PASSING (% PASSING)
80 152.40 6"
) 76.20 3" 100
< R 38.10 15" 94
@ 60 19.00 3/4" 62
g 50 & 12.70 12" 52
b » 8.50 3/8" 44
m 40 475 4 27
£ 10 2.00 #10 19
Z Y 0.85 20 15
T + 0.43 #40 12
* 0.25 #60 6
10 * 0.15 #100 1
0 PRl 0.075 #200 0.2
100 10 ISIZE 0.1 0.01 0.001
GRATN SIZE (mm) HYDROMETER RESULT
GRAVEL SAND BLAPSED MAMETER TOTAL %
COBBLES - - SILT or CLAY TIME (MIN) (mm) PASSING
Coarse Fins Coarse Medium l Fne 0
Q.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 - ry
15
140 30
= a0
&5 135 250
el 1440
5
% 130
35 HYDRAULIC COND.
- 23 (ASTM D2434)
a DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 g 10 12 14 16
MOISTURE CONTENT (%0}

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

11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-{fi.com




NORTHERN GEOTECHNICAL ENGINEERING, INC. .~ TERRA FIRMA TESTING

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 422 USCS sp
PROJECT NAME: Elim Small Boat Harbor % SAND  57.8 USACOE FC N/A
PROJECT NO.: 5196-18 % SILT/CLAY 0.0 % PASS, 0.02 mm N/A
SAMPLE LOC.: Elim 6-1 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-1/0"-0,333" UNIFORMITY COLFFICIENT (C,) a4
DESCRIPTION: Poorly-graded sand w/ gravel COEFFICIENT OF GRADATION (C.) 1.5
DATE RECEIVED: 11/3/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
; Us.sgm\«'ﬁopgmﬂrg{rj{crﬂ;sm % a0 U-S-Sli}f.?;iwmjgks#?o o #1;}0 IIVDHOMETER, SIEVE AN ALYSIS RESULT
100 SIEVE SIEVE TOTAL% | SPECIFICATION
90 SIZE (mniy | SIZE{US) | PASSHNG (% PASSING)
L
80 152.40 6"
@ 70 76.20 3°
< R 38.10 1.5" 100
w60 + 19.00 34" 84
§ 50 12.70 1/2" 83
b 9.50 3/8" 80
m 40 4.75 #4 58
= 20 2.00 #10 12
2 (.85 #20 9
™ 20 0.43 #40 4
+ 0.25 460 0
10 i 0.15 #100 0
0 LTI Lyl o 1l 0.075 | #200 0.0
100 0 GRA ISI . 0.1 0.01 0.001
I Z
RAIN SIZE (mm) HYDROMETER RESULT
GRAVEL SAND ELAPSED DIAMETER TOTAL %
COBBLES Coarse | Fine Coarse Medium | Fine SILT oy CLAY TiME(()MIN) {mm) PASSING
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 8
- 15
140 30
ey 60
[&]
£138 250
P 1440
=
2 130
m HYDRAULIC COND.
A
= 125 {ASTM D2434)
& DEGRADATION
120 {ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 12 14 16

MOISTURE CONTENT (%)

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

11301 Ofive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-ift.com




NORTHERN GEOTECHNICAL ENGINEERING, INC, .~ TERRA FIRMA TESTING

horatory, Testini

PROJECT CLIENT: U.S8. Army Corps of Engincers % GRAVEL  76.6 USCS GP
PROIECT NAME: Elim Small Boat Harbor % SAND  23.1 USACOE FC N/A
PROJECT NO.: 5196-18 % SILT/CLAY 0.3 % PASS. 0.02 mm N/A
SAMPLE 1.OC.: Elim 6-1 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: §2/1'-1,333! UNIFORMITY COEFFICIENT (C,) 64.0
DESCRIPTION: Poorly-graded gravel w/ sand COETFFICIENT QOF GRADATION (C)) 3.5
DATE RECEIVED: 11/3/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RIPC OPTIMUM MOIST. CONTENT. (corrected) N/A
us SILVE%I%]ELQ& E SIIZE AEQH};E& S ASTM D792 §vfimgrlm? 6 SIEVE AN AIJYSIS RESULT
100 !6 3 1‘.5 3{4 l.:ll!! #IJ #10 #%G #-:0 #?0 #l(l)ﬂ #ZFI}
SIEVE SIEVE TOTAL % SPECIFICATION
a0 SIZE (mm) | SIZE (U.S.) PASSING (% PASSING)
BO 152.40 6"
3 7 76.20 3" 100
& 38.10 15" 49
v 60 19.00 3/4" 36
3 5o N 12.70 172" 32
9 9.50 3/8" 29
2 e
2 30 *y 0.85 #20 12
=g h + 0.43 #40 6
b 0.25 #60 2
10 i 0.15 #100 1
0 [l 3PN 0.075 #200 0.3
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm) HYDROMETER RESULT
GRAYEL SAND ELATSED DIAMETER TOTAL %
COBBLES - : ) SILT or CLAY TIME (MIN) (men) PASSING
Coarse Fine Coarse l Mediun: I Fine 0
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 5
— 15
140 — 30
o 50
8135 250
> 1440
&
% 130 HYDRAULIC COND.
a 125 (ASTM D2434)
;é DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
15 ASTM 4318
0 2 4 6 8 10 12 14 16

MOISTURE CONTENT (%)

The festing services reported hercin have been performed to recognized indusiry standards, unfess otherwise noted. No other warranty is made. Should engineering
interpretation or opinion be required, NGE-TFT will provide upon written request.

11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 + Fax: 907-344-3993 - www.nge-ifi.com




NORTHERN GEOTECHNICAL ENGINEERING, INC. .~ TERRA FIRMA TESTING

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 670 USCS GW
PROJECT NAME: Elim Small Boat Harbor % SAND 329 USACOE FC N/A
PROJECT NO.: 5196-18 % SILT/CLAY 0.1 % PASS. 0.02 mm N/A
SAMPLE LOC.: Elim 7-1 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH; S5-1/0'-0.333' ' UNIFORMITY COEFFICIENT (C,) 55.8
DESCRIPTION: Well-graded gravel w/ sand COEFFICIENT OF GRADATION (C.) 1.0
DATE RECEIVED: 11/3/2018 ASTM D1557 (uncorrecied) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJIPC OPTIMUM MOIST, CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
. ‘ U.S.S;EVEDPE?;YNU u; {]‘;CI[I';EZSS{S Pf:4 o us. SLE;IML#“;ERS#?U 0 #z;w ITYDROMETER SIEVE ANALYSIS RESULT
| SIEVE SIEVE TOTAL% | SPECIFICATION
90 > SIZE (mm) | SIZE(US) | PASSING | (% PASSING)
80 152.40 6"
@ 70 7620 3" 100
& 3810 15" 2] |
“ 60 19.00 344 56
g 5 12.70 172" 44
4 * 9.50 3/8" 40
m 40 4.75 #4 33
o . 2.00 #10 29
z 30 ¥ 0.85 #20 24
™ oag hd 0.43 #40 13
3 0.25 #60 1
10 045 #100 0
0 *l o g 0.075 #200 0.1
100 10 1 0.1 0.01 0.001
ORAIN SIZE (mim) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBELES Coarse Fine Coarse | Medium | Fine SILT or CLAY TIME[()MIN) {mm) TASTNG
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 .
15
140 30
o 60
[
8135 250
o] 1440
5
% 130 a :
i YDRAULIC COND.
o 125 (ASTM D2434)
B DEGRADATION
120 s (ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 i2 14 16
MOISTURE CONTENT (%)
The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engincering
interpretation or opinion be required, NGE-TFT will provide upon written request.
11301 Olive Lane - Anchorage, Alaska 99515 + Phone: 907-344-5934 « Fax: 907-344-3993 - www.nge-tfi.com




NORTHERN GEQTECHNICAL ENGINEERING, INC. .~ TERRA FIRMA TESTING

Laboratory Testing - Geotechnical Engincering

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 404 USCS Sp
PROJECT NAME: Klim Small Boat Harbor % SAND 596 USACOE FC N/A
PROJECT NO.: 5196-18 % SILT/CLAY 0.0 % PASS. 0.02 mm N/A
SAMPLE LOC.: Elim 8-1 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: 8-1/0'-0.33% UNIFORMITY COEFFICIENT (C,) 4.9
DESCRIPTION: Poorly-graded sand w/ gravel COEFFICIENT OF GRADATION (C,) 0.6
DATE RECEIVED: 11/3/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJIPC OPTIMUM MOIST. CONTENT. (corrected) N/A
us s.yﬁéﬂﬁ,ﬂngi I SII ZE AEQ!T«EEAS ASTM D792§Yrﬁ10g11m3 6 SIEVE ANALYSIS RESULT
100 I6 ? 15 3,;'4 l.:l 38 #l-l #10 #%0 #JID #?0 #I(I)G #2?0
SIEVE SIEVE TOTAL % SPECIFICATION
50 SIZE (mm) | SIZE(US) | PASSING (% PASSING)
80 152.40 6"
S 70 Ldll 7620 3"
< 38.10 15" 100
v 60 19.00 344" 80
g 50 12.70 12" 73
g 9.50 3/8" 70
@ 40 475 #4 60
] 2.00 #10 36
& 30 0.85 #20 6
" a0 0.43 #50 2
- 0.25 460 0
10 0.15 #100 0
0 tile ole 0.075 #200 0.0
100 10 1 0.1 0.0t 0.001
GRAIN SIZE: (mm) HYDROMETER RESULT
GRAVEL SAND ELAPSED DIAMETER TOTAL %
CORBLES [~~~ e | comme | Modiom I o SILT or CLAY TIME éMlN) (e PASSING
0.5
i
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 - 5
15
140 30
60
g 135 250
> 1440
2 130
& HYDRAULIC COND.
- s (ASTM D2434)
% DEGRADATION
0 2 (ATM T-313)
— ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 12 14 16

MOISTURE CONTENT (%}

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

11307 Qlive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-tfi.com




NORTHERN GEOTECHNICAL ENGINEERING, INC. ./ TERRA FIRMA TESTING

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL  15.6 USCS SP
PROJECT NAME: Elm Small Beat Harbor % SAND  84.2 USACOE FC N/A
PROJECT NO.: 5196-18 % SILT/CLAY 0.2 % PASS. 0.02 mun N/A
SAMPLE LOC.: Elim 10-1 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-1/0"-0.33% UNIFORMITY COEFFICIENT (C)) 4.2
DESCRIPTION: Poorly-graded sand w/ gravel COEFFICIENT OF GRADATION (C,) 0.7
DATE RECEIVED: 11/3/2018 ASTM DI3557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 {corrected) N/A
REVIEWED BY: RJIPC OPTIMUM MOIST, CONTENT. {corrected) N/A
PARTICLE S'IZE ANALYSIS ASTM D7928/ C136
5. SIEVE OPE! 5 5. STEVE i 1
" ; U JII:,VLOPi:',.};IN(;ll; frilmlll;zzsj‘,s ‘i ‘o us, ST;%‘;MI:?I:RS#EI.{) - HYDROMETER SIEVE AN ALYSIS RESULT
0 + SIEVE SIEVE TOTAL% | SPECIFICATION
90 SIZE(mm) | SIZE(US) | PASSING | (% PASSING)
80 152.40 6"
& 70 76.20 3"
& 38.10 15"
w60 19.00 3/4" 100
§ 50 * 12.70 172" 97
b 9,50 3/8" 94
m 40 4.75 #4 84
< 2.00 #10 71
Z 30 0.85 120 53
T : 0.43 #40 22
0,25 #60 3
10 0.15 #100 0
0 LA 0.075 #200 0.2
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETBR TOTAL %
COBBLES {— —— | o Cuamul o l o SILT or CLAY TIME. éMIN) () PASSING
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 2
- 15
140 — 30
fo GO
135 250
" 1440
3
2 130
= HYDRAULIC COND.
=}
E 125 (ASTM D2434)
= DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 12 14 16

MOISTURE CONTENT (%)

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

11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-ifi.com




PROIJECT CLIENT: U.S, Army Corps of Engineers % GRAVEL  60.3 USCS GW-GM
PROJECT NAME: Elim Small Boat Harbor % SAND  33.8 USACOE FC N/A
PROJECT NO.: 5196-18 % SILT/CLAY 5.9 % PASS. (.02 mm N/A.
SAMPLE LOC.: Elim 10-1 % MOIST. CONTENT % PASS. 0,002 mm N/A
NUMBER/ DEPTH: 52 70.667 - 1.0" UNIFORMITY COEFFICIENT (C,) 36.7
DESCRIPTION: Well-graded gravel w/ silt and sand COEFFICIENT OF GRADATION (C.) 1.9
DATE RECEIVED: 11/3/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST, CONTENT. {corrected) N/A
"PARTICLE SIZE ANALYSIS ASTM D7928 / C136
o0 ; Us. s;hvwl?;[m n; gc:{;sm # o us. sL:%.:}s Nm;;énsﬁ?u A i HYDROMETER SIEVE AN ALYSIS RESULT
‘ SIEVE SIEVE TOTAL% | SPECIFICATION
90 SIzE(mm) | SIZE(US) | PASSING (% PASSING)
&0 152.40 6"
o= [ 2 76.20 3" 100
70
=~ ® 38.10 1.5" 93
v 60 19.00 3/4" 74
§ 50 12.70 172" 63
. 9.50 3/8" 54
m 40 4.75 4 40
e 30 2.00 #10 27
2 4 0.85 #20 16
B a0 0.43 ) 11
* 0.25 460 9
10— -+ 0.15 #100 8
0 | ﬂ 0.075 #200 5.9
100 10 A NISIZE 0.1 0.01 0.001
GRAIN SIZL () HYDROMETER RESULT
GRAVEL SAND ELAPSED DIAMETER TOTAL %
COBBLES ; ) ) SILT or CLAY TIME (MIN) (mm) PASSTNG
Coarse Fing Coarse Medium l Fine 0
Q.5
1
MOTISTURE-DENSITY RELATIONSHIP ASTM D1557 2
Il
145 P
15
140 30
- 60
Q
Bi135 250
el 1440
£ :
130
% HYDRAULIC COND.
o 195 (ASTM D2434)
& DEGRADATION
120 {ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
¢] 2 4 6 8 10 12 14 16
MOISTURE CONTENT (%)

The testing scrvices reporéed herein have been performed to recognized indusiry standards, untess otherwise noted. No other warranty is made. Should engineering
interpretation or opinion be required, NGE-TFT will provide upon written request,

11301 Olive Lane - Anchorage, Alaska 99515 + Phone: 907-344-5934 - Fax: 907-344-3993

- www.nge-tfi.cont




NORTHERN GEOTECHNICAL ENGINEERING, INC..” TERRA FIRMA TESTING

&7 Laboratory Testing - Geotechnical Engineering :  Instrumentation . Construction:

PROJECT CLIENT: U.S, Army Corps of Engineers % GRAVEL  72.6 USCS GW
PROJECT NAME: Elim Small Boat Harbor % SAND 271 USACOE FC N/A
PROIECT NO.: 5196-18 % SILT/CLAY 0.3 % PASS. 0.02 mm N/A
SAMPLE LOC.: Elim 11-2 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S2/1'-1.33% UNIFORMITY COEFFICIENT (C,) 53.7
DESCRIPTION: Well-graded gravel w/ sand COEFFICIENT OF GRADATION {C,) 2.2
DATE RECEIVED: 11/3/2018 ASTM D1557 {uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RIPC OPTIMUM MOIST. CONTENT. (corrected) N/A
us. szhvgér&Tm£gﬁsglE SIIZE Allljév]b;lmgn§n£s ASTM D792§vn/mg}m?6 SIEVE ANALYSIS RESULT
& ’i'! ]l.S 3i'-l 1;’2 3;’3 fﬁ-l #10 #%0 Pf-%ﬁ #?D #1?0 #2?0
100 ¢ SIGVE SIEVE TOTAL% | SPECIFICATION
90 SIZE(mm) | SIZE(US) | PASSING | (%PASSING)
80 * 152.40 6" 100
o 76.20 3 82
g7 ¥ 38.10 15" 69
2 60 19.00 3/4" 50
§ 50 12.70 172" 43
v . ! 9.50 3/8" 38
m 40 » 4.75 #4 27
w - 2.00 #10 19
g %0 ) 0.85 #20 13
" 20 043 #40 9
y (.25 #60 5
10 * 0.15 #100 1
0 AP 0075 | #200 63
100 10 1 0.1 0.01 0.001
GRAIN SIZE (o) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBBLES Coarse Fine Coarse Medinm | Fine SILT or CLAY TIME (I (me) rasime
0
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 3
15
140 30
fro 60
& 135 250
=] 1440
=
2130 Y
M DRAULIC COND.
o 125 (ASTM D2434)
pé DEGRADATION
120 {ATM T-313)
ATTERBERG LIMITS
1 - ASTM 4318
0 2 4 6 g 10 12 i4 16
MOISTURE CONTENT (%4}
The testing services reported herein have been performed {o recognized industry standards, unless otherwise noted. No other warranty is made. Should enginecting
interpretation or opinion be required, NGE-TFT will provide upon writien request.
11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-ffi.com




NORTHERN GEOTECHNICAL ENGINEERING, INC. ./ TERRA FIRMA TESTING

aib_t_)r_g'tqry-Teélih

PROJECT CLIENT: U.8. Army Corps of Engineers % GRAVEL 67.6 USCS GW
PROJECT NAMLE: Elim Small Boat Harbor % SAND 32,0 USACOE FC N/A
PROJECT NO.: 5196-18 % SILT/CLAY 0.4 % PASS. 0.02 mm N/A
SAMPLE LOC.: Elim 12-1 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S5-2/0.667" - 1.¢¢ UNIFORMITY COEFFICIENT (C,) 294
DESCRIPTION: Well-graded gravel w/ sand COEFFICIENT OF GRADATION (C)) 1.2
DATE RECEIVED: 11/3/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 [/ C136
- ‘ U,S,S;EVEDP::.};IN(JH; ;itcl::tzsm #:4 o us,sigvazm%c?gnsﬁgo o #2;10 HYTROMETER SIEVE AN ALYSIS RESULT
SIEVE SIEVE TOTAL % SPECIFICATION
90 SIZE (mm} | SIZE(U.S) PASSING (% PASSING)
80 152.40 6"
S 70 76.20 3" 100
< 3810 1.5" 74
@ 60 * 19.00 3/4" 59
§ 0 . 12.70 172" 48
. _ i 9.50 3/8" 44
m 40 4.75 4 32
5] 'Y 2.00 £10 21
& 30 ‘ 0.85 20 12
= a0 0.43 #0 7
0.25 #60 3
10 7y 0.15 #100 1
0 [T o] o [l 0.075 #200 04
100 10 1 0.1 0.01 0.001
GRAIN SIZE (aun) HYDROMETER RESULT
GRAVEL SAND ELAPSED DIAMETER TOTAL %
COBBLES o i Cuarsel ediom | o SILT or CLAY TIME éM[N) (mm) PASSING
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
145 :
A 15
140 30
o 60
&13s 250
E 1440
Z 130
“ HYDRAULIC COND.
o 125 (ASTM D2434)
& DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 12 14 16

MOISTURE CONTENT (%)

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

11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-3934 - Fax: 907-344-5993 - www.nge-ifi.com




NORTHERN GEOTECHNICAL ENGINEERING, INC..~ TERRA FIRMA TESTING

. Laboratory Testin technical Engineering . Instrumentation . Construction Monitoring Se ermal Analysis.

PROJECT CLIENT: U.8. Army Corps of Engineers % GRAVEL 75 USCS SpP
PROJECT NAMLE: Llim Small Boat Harbor % SAND  92.3 USACOEFC  N/A
PROJECT NO.: 5196-18 % SILT/CLAY 0.2 %PASS. 0.02 mm  N/A
SAMPLE 1.OC.: Elim 13-1 % MOIST. CONTENT %PASS. 0.002mm  N/A
NUMBER/ DEPTH: S-1/0.0' - 0.333" UNIFORMITY COEFFICIENT (C,) 16.2
DESCRIPTION: Poorly-graded sand COEFFICIENT OF GRADATION (C,) 0.8
DATE RECEIVED: 11/3/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RIPC OPTIMUM MOIST. CONTENT., (corrected) N/A
i SRTICLE SIZE ANALYSIS ASTM D7928 / C136 SIEVE ANALYSIS RESULT
100 Iﬁ 3 1.5 34 1238 )'ﬁ{ #19 #IZH #—}0 #‘ISG #ill)(} #290
SIEYE SIEVE TOTAL % SPECIFICATION
90 + SIZE{mmn) | SIZE(US) | PASSING (% PASSING)
80 : 152.40 6"
- 76.20 3
S 38.10 15"
2 60 19.00 34" 100
S 5 Py 12.70 1727 99
. — 9.50 3/8" 99
B 40 475 #4 93
o 2.00 #10 52
z 30 T* e 0.85 120 32
= 0.43 #40 29
0.25 #60 %6
10 * 0.15 #100 9
0 ¥ 0.075 #200 0.2
100 10 1 0.1 0.01 0.001
GRAIN SIZE () HYDROMETER RESULT
GRAVEL SAND ELAPSED DIAMETER TOTAL %
COBDLES Comes l Tine Coarse | Medium | Fite SILT or CLAY TIME éMIN) (mm} PASSING
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 e
15
140 30
o 60
B35 250
5 1440
[_(
2 130 HYDRA
2 ULIC COND.
. 125 (ASTM D2434)
o DEGRADATION
120 (ATM T-313)
- ATTERBERG LIMITS
s ASTM 4318
0 2 4 6 8 10 12 i4 16

MOISTURE CONTENT (%)

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

11301 Olive Lane - Anchorage, Alaska 99515 + Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-ift.com




NORTHERN GEOTECHNICAL ENGINEERING, INC..~ TERRA FIRMA TESTING

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 293 USCS Sp
PROJECT NAME: Elim Smali Boat Harbor % SAND  70.2 USACOE FC N/A
PROJECT NO.: 5196-18 % SILT/CLAY 0.5 % PASS. 0.02 mm N/A
SAMPLE LOC.; Ilim 13-1 % MOIST. CONTENT % PASS, 0.002 mm N/A
NUMBER/ DEPTH: $2/1.5'-18% UNIFORMITY COEFFICIENT (C,.} 21.6
DESCRIPTION: Poorly-graded sand w/ gravel COEFFICIENT OF GRADATION (C,) 0.2
DATE RECEIVED: 11/3/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RIPC OPTIMUM MOIST. CONTENT. {(correcied) N/A
PARTICLE SIZE ANALYSIS ASTM ID7928 / C136
w0 ¢ u.s.s;ﬁvsoylr-:rjtman;{rfci?;sz{s ’;4 o U.s.sr;;;)smmﬁt;gus o 10 #z;m HYDROMETER SIEVE AN ALYSIS RESULT
1 SIEVE SIEVE TOTALY% | SPRCIFICATION
90 Q‘ SIZE(mm) | SIZE(US) | PASSING | (%PASSING)
80 152.40 6"
& 70 76.20 3"
& — 38.10 1.5" 100
@ 60 19.00 374" 98
g <0 12.70 1/2" 92
b L ] 9.50 3/8" 87
m 40 475 #4 71
~ DR .00 #10 46
2 30 ¥ 0.85 20 36
) 0.43 #40 33
0.25 #60 C 28
10 ry 0.15 #100 7
0 I 0.075 #200 0.5
100 10 1 0.1 0.01 0.001
GRAINSIZE (min) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBBLES N N SILT or CLAY TIME (MIN) (mm) PASSING
Coarse Fine Coarse | Medimn I Fins 0
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
145 — :
15
140 30
q:u* 60
135 250
b 1440
5
2 130 HYDRAULIC COND
m .
o 125 (ASTM D2434)
& DEGRADATION
120 {(ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 12 14 16

MOISTURE CONTENT (%)

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

11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nige-ffl.com




NORTHERN GEOTECHNICAL ENGINEERING, INC..~ TERRA FIRMA TESTING

- Laboratory Testing . Geotechnical Engineering © - Instrumentation . :Construction Mon

PROJECT CLIENT: U.8. Army Corps of Engineers % GRAVEL  71.7 USCS GP
PROJECT NAMI:: Elim Small Boat Harbor % SAND 279 USACOE FC N/A
PROJECT NO.: 5196-18 % SILT/CLAY 0.4 % PASS. (.02 mm N/A
SAMPLE LOC.: Elim 13-2 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: §2/1.5-183% UNIFORMITY COEFFICIENT (C,) 28.7
DESCRIPTION: Poorly-graded gravel w/ sand COEFFICIENT OF GRADATION (C)) 3.5
DATE RECEIVED: 11/3/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJIPC OPTIMUM MOIST, CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
00 5 u.s.s]u.v.». OI'{:};LNGIP; iﬁ:c;a;sm #:4 o IJ',SASL;.I;‘;NUI;:SRS 0 1 #2;}0 HYDHOMETER SIEVE AN ALYSIS RESULT
SIEVE SIEVE TOTALY% | SPECIFICATION
90 SIZE (um) | SIZE(US) | PASSING | {%PASSING)
80 152.40 6"
& 70 76.20 3
= 38.10 1.5" 100
v 60 19.00 3/4" 70
g 50 * 12.70 12" 53
. 9.50 3/8" 42
/@40 4.75 #4 28
& 2.00 #10 19
& 30 4 0.85 #20 13
= oo 0.43 #40 9
1 > 0.25 #60 4
" Q.15 #100 1
0 Vielly 0.075 #200 0.4
100 10 1 0.1 0.01 0.001
GRAIN SIZE (min) HYDROMETER RESULT
GRAVEL SAND ELAPSED DIAMETER TOTAL %
COBBLES i - - SILT or CLAY TIME (MIN) (mm) PASSING
Coarse Fine Coarse Mediun: | Fine 0
0.5
1
MOISTURE-DENSITY RELATTONSHIP ASTM D1557 2
4
145 2
i5
140 30
= 60
Q
B 135 250
o 1440
E :
2130
& HYDRAULIC COND.
S 125 (ASTM D2434)
E DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 12 14 16
MOISTURE CONTENT (%)
The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should enginecring
interpretation or opinion be required, NGE-TET will provide upon written request.
11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 9037-344-5993 - www.nge-{fl.com




NORTHERN GEOTECHNICAL ENGINEERING, INC..~ TERRA FIRMA TESTING

_ Laboratory Testing nical Engineering  Instrumentation * Construction Moni

PROIJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 10,2 © USCS sp
PROJECT NAME: LElim Small Boat Harbor % SAND 893 USACOE FC N/A
PROJECT NO.: 5196-18 % SILT/CLAY 0.5 % PASS. (.02 mm N/A
SAMPLE LOC.: Elim 14-1 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S8-1/0.0'- 0.5 UNIFORMITY COEFFICIENT (C) 9.9
DESCRIPTION: Poorly-graded sand COEFFICIENT OF GRADATION (C,.) 0.5
DATE RECEIVED: 11/3/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM DA718 (corrected) N/A
REVIEWED BY: RIPC OPTIMUM MOIST. CONTENT. {corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
- s u,s.s;f.vr:ul’i.t;mm}; ;—TCI]‘IEE;'S #:4 "o us. s;:;nmz:gnsﬁ?u o #ztl?u TYDROMETER SIEVE ANALYSIS RESULT
SIEVE SIEVE TOTALY% | SPECIFICATION
90 SIZR(mm) | SIZE(US) | PASSING | (% PASSING)
80 ] 152.40 6"
3 76.20 3"
S * 38.10 i5
@ 60 19.00 3/4" 100
3 5 12.70 172" 98
. 9.50 3/8" 96
@ 40 4.75 #4 90
< 2.00 #10 67
Z 30 3 0.85 0 38
Y 043 #40 31
0.25 #60 27
10 - 0.15 #100 5
0 Ml 1M} 0.075 #200 0.5
100 10 1 0.1 0.01 0.001
GRAIN SIZE (ma HYDROMETER RESULT
GRAVEL SAND RLAPSED | DIAMETER TOTAL %
COBBLES Coarse 1 Fine Coarse | Medivm | Fine SILT or CLAY TIME{gMIN) () PASSING
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
195 - 3
15
140 30
G : 60
5135 250
e 1440
2 130
i) HYDRAULIC COND.
o 25 (ASTM D2434)
& DEGRADATION
120 (ATM T-313)
b ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 12 14 16
MOISTURE CONTENT (%}
The lesting services reported herein have been performed to recognized industry standards, unless otherwise noted, No other warranty is made. Should engineering
interpretation or opinion be required, NGE-TFT will provide upon written request.
11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Ilax: 907-344-5993 - www.nge-ifl.com




NORTHERN GEOTECHNICAL ENGINEERING, INC. .~ TERRA FIRMA TESTING

- Geotechnical Engineerin

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 495 USCS SP
PROJECT NAME: Elim Small Boat Harbor % SAND 504 USACOE FC N/A
PROJECT NO.: 5196-18 % SILT/CLAY 0.1 % PASS, 0.02 mm N/A
SAMPLE LOC.: Flim 14-1 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-2/1.5'-1.83' UNIFORMITY COEFFICIENT (C,) 13.5
DESCRIPTION: Poorly-graded sand w/ gravel COEFFICIENT OF GRADATION (C,) 0.8
DATE RECEIVED: 11/372018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJIPC OPTIMUM MOIST. CONTENT. {corrected) IN/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
g L v o SIEVE ANALYSIS RESULT
SIEVE SIEVE TOTAL% | SPECIFICATION
90 s §IZE¢mm) | SIZE(US) | PASSING | (% PASSING)
80 * 152.40 6"
S 70 Py 76.20 3" 100
e » 38.10 1,5" 88
@ 60 19.00 340 77
§ 50 12.70 12" 71
. 9.50 3/8" 65
- X T
z 30 + 0.85 #20 16
™ 20 0.43 #40 7
* 025 #60 4
10 T 0.15 #100 1
0 ‘f *e 0.075 #200 0.1
100 10 1 04 0.01 0.001
GRATN SIZE (mem) HYDROMETER RESULT
GRAVEL SAND HLAPSED | DIAMETER TOTAL %
COBBLES , : SILT or CLAY TIME (MIN) | {mm) PASSING
Coarse I Fine Coarse Medium l Fine 0
0.5
1
MOISTURE-DENSITY RELATTONSHIP ASTM D1557 2
145 ;
15
140 30
s 60
135 250
> 1440
2 130
A HYDRAULIC COND.
o 125 (ASTM D2434)
g DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
15 ASTM 4318
0 2 4 6 8 10 12 14 16
MOISTURE CONTENT (%)
The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warrenty is made. Should engincering
interpretation or opinion be required, NGE-TFT will provide upon written request.
11301 Ofive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-3993 - www.nge-{ft.com




NORTHERN GEOTECHNICAL ENGINEERING, INC../ TERRA FIRMA TESTING

4 Laboratory Testing . "Geuigél_qn:iéal_E_n'gi_l_le'ér_' ng - Instrumentatior ConstructlonMonltor:ng Services. The

PROJECT CLIENT: .8, Army Corps of Engineers % GRAVEL 451 USCS Sw
PROJECT NAME: Elim Small Boat Harbor % SAND  54.7 USACOEIC  N/A
PROIECT NO.: 5196-18 % SILT/CLAY 0.2 % PASS. 0.02 mm N/A
SAMPLE LOC.: Elim 14-2 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: $-2/1.5'-1.83" UNIFORMITY COEFFICIENT (C,) 15.1
DESCRIPTION: Well-graded sand w/ gravel COEFFICIENT OF GRADATION (C) 2.2
DATE RECEIVED: 11/3/2018 ASTM D1557 (uncorrecied) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST. CONTENT. (corrected) N/A
us Pﬁ%ﬁﬁl‘ E S.I ZE Aﬁé&ﬁmﬂs ASTM D 792%1{&0%}3 6 SIEVE ANALYSIS RESULT
100 F 3 15 34 1{2 3/8 #'4 #10 #%O #%0 #IED #lv‘il) #ZEI[I
SIEVE SIEVE TOTAL % SPECIFICATION
90 SIZE(mu) | SIZE(US) | PASSING (% PASSING)
. FLL
80 152.40 6"
@ 70 76.20 3"
= 38.10 15" 100
w60 : 19.00 3/4" 94
§ 50 12.70 172" 86
. .50 3/8" 79
m 40 475 #4 55
o - 2,00 #10 28
2 30 L d 0.85 0 17
" 00 043 #40 11
0.25 #60 6
10 i . 0.15 #100 1
0 MM 0.075 #200 0.2
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBBLES Caoarse | Fine Coarse i Medium | Fine SILT or CLAY TTMEéMIN) (o) RASSING
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
145 :
15
140 30
50
g 135 250
b 1440
£
% 130 HYDRAULIC COND
& .
S s (ASTM D2434)
& DEGRADATION
. (ATM T-313)
— ATTERBERG LIMITS
15 : ASTM 4318
0 2 4 6 8 10 12 14 16

MOISTURL CONTENT (%)

The testing services reported herein have been perforined to recognized industry standards, vnless otherwise noted. No other warranty is made. Should engineering
inferpretation or opinion be required, NGE-TET will provide upon written request.

11301 Olive Lane - Anchorage, Alaska 99515 - Phone; 907-344-5934 - Fax: 907-344-5993 - www.nge-tfi.com




Elim Navigation Improvements

APPENDIX D
EXISTING GEOTECHNICAL INFORMATION

1. Engineering Geology and Soils Report Elim Airport, Brazo, G. M., & Livingston, H. R.
(1986). Alaska Department of Transportation and Public Facilities.

2. Preliminary Geologic Reconnaissance Potential Rock Quarry Sites Elim, Alaska, (2000),
Hattenburg & Dilley Engineering Consultant

Geotechnical Site Assessment Summary Report December 2018
U.S. Army Corps of Engineers
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ELIM AIRPORT

CHARGE NO, 30378722
CODE NO. D11720
NORTHERN REGION

INTRODUCTION

The Department of Transportation and Public Facilities {(DOT&PF) proposes
construction of several improvements to the Elim Airport. The improvements
include:

. Widening and lengthening the runway.
. Improving the safety area.
Constructing a taxiway and apron.

. Constructing a new access road.

. Installing runway lighting.

O B L N —

At the request of the Project Manager, Cindy Little, the Engineering Geology
Unit conducted a field investigation of the runway, proposed access road, and
potential borrow areas. This report describes the foundation materials and
conditions in the vicinity of the airport and presents design recommendations
for the airport improvements.

The field 1investigation was conducted in two phases. The first phase was
accomplished on May 13, 1982. H.R. Livingston, Senior Engineering Geologist,
conducted the field investigation. He was assisted by T.A. Johnson,
Driller's Helper. Cold Regions Consulting Engineers, a private contractor,
provided a Prospectorpac Drill and operators, Scott- Wilkes and Alan
Muellerleille, to drill the test holes,

The second phase of field investigation was accomplished during October 5 -
7, 1985. This phase was conducted by G.M, Brazo, Engineering Geologist. A
Mobile B-24 Dri11 mounted on a Raid-Trac carrier was operated by T.A. Johnson
and J.M, Manthey to drill the test holes, Four-inch diameter solid-flight
auger was used with the drill, Personnel and equipment were transported by a
Casa 212 alrcraft.

A total of 30 test holes were accomplished during both phases of field work.
Twenty-one were for the runway and the balance were for the taxiway, apron,
access road, and material site. All test holes were located, logged, and
sampled by the geologist in the field. Samples were taken directly from the
auger flight and visually 1dentified. Several samples were transported to
the Northern Region Materials Laboratory in Fairbanks for testing. Logs of
the test holes and laboratory test results are included in this report,

A Bison Signal Enhancement Seismograph, Model 1570B was also used during the
second phase of field work. Seismic data were recorded in the left backslope
and the left ditch of the runway, and in the borrow area west of Station
23+00. The seismic phone distances were 10 to 100 feet long and were taken
at 300 foot intervals, not continuously for the Tlength of the runway.
Recordings were made 1n two directions at each location. The recorded
seismic data are included in this report.

-2-



LOCATION

Elim 9s an Eskimo village situated about 90 miles east of Nome along the
northwest shore of Norton Bay. the airport i1s located about one-half mile
southwest of the village and is 100 to 150 feet higher in elevation.

GEOLOGY AND TOPOGRAPHY

This project lies within the physiographic province of the Seward Peninsula.
Most of the peninsula consists of extensive highlands surrounded by groups of
rugged mountains., Mt. Osborn, at 4720 feet above sea level, is the peninsu-
la's highest peak. Few other peaks rise above 3000 feet and the general
surface of the peninsula is less than 2000 feet above sea level. Much of the
upland area is made up of broad, convex hills and ridges separated by sharp,
V-shaped valleys. Lowland basins occupy the interior while Tow coastal
plains fringe much of the peninsula.

The upland hills form the coast in the immediate vicinity of Elim, Cl1iffs
drop sharply from the hillsides to a rock-strewn beach north and south of the
village, which is located on both sides of Elim Creek. In the vicinity of
the creek mouth, the beach is several hundred yards long between the cliffs
and fronts the village on the south. It 1s composed of gravelly and rocky
material transported by the creek, by ice, and by wave and storm action on
Norton Bay.

The existing runway 1s located on the southeast slope of a Tlarge hill
composed of 1imestone colluvium and limestone bedrock. The colluvium blan~
kets the slopes of the hill and overlies the bedrock.

Limestone colluvium is made up of limestone rock fragments in a silt matrix.
It is the result of weathering of the bedrock and mass wasting of the resul-
tant material, chiefly by the force of gravity. It is generally saturated
(when thawed) in the 2 to 3 feet from the surface, the seasonal freeze/thaw
zone.

The weathered limestone bedrock at this site varies widely in its physical
characteristics. On the basis of its resistance to augering, the degree of
weathering ranges from extreme (weathered so extensively that it augered 1ike
a soil), to very little (shallow auger refusal}). The bedding of the
limestone is very steeply iInclined, and the hardness of the rock varles
substantially within short distances.

Drilling data indicates frozen materials are present virtually everywhere 1in
the vicinity of the airport.

CLIMATOLOGY

The project area 1s located in the Transitional Climatic Zone of Alaska.
This zone 1is characterized by modest diurnal and annual temperature
variations; and modest cloudiness, precipitation, and humidity. The follow-
ing data from the Environmental Atlas of Alaska are considered to be approxi-
mately applicable to the project area:




Mean Annual Precipitation, inches,.....ccvivienanns cesans .o 20

Mean Annual Snowfall, inches.....cciiiiveiirerareneareonnss 70
Mean Annual Temperature, °F. .......ovu... creaan Chssreeeas 25
Thawing Index, degree days...... esesans Ceivnsaa e sraeaas 2200
Freezing Index, degree dayS...vveeeeneousasvonnerssanensans 4500
Design Freezing Index (1 year in 10), degree days.......... 5500

The large imbalance toward freezing degree days 1s indicative of the rigorous
subarctic climate in the project area and results in the nearly universal
presence of perennially frozen soils.

GENERAL MATERIAL SOURCES INFORMATION

Three potential borrow sources were sampled for this project:

1. Weathered 1imestone bedrock occurring in the vicinity of the airport.

2. Black to dark gray weathered shale bedrock occurring near Mile 2.1 on
the Moses Point Road.

3. Alluyvial material on the beach near Iron Creek, about Mile 4 on the
Moses Point Road. This site has been extensively mined and may be
depleted.

GENERAL RECOMMENDATIONS

1. “Backslopes constructed in 1imestone colluviumn and in weathered
1imestone bedrock should be no steeper than 1%:1.

2. Fillslopes should not be steeper than 14:1.

3. Handclearing should be required for all fill sections in undisturbed
areas, Machine clearing by Hydro-Ax or equivalent should be accept-
able only when the organic mat is frozen and will support the
equipment,

4, Local silt overburden should not be used for blending because of its
high organic content.

5. The weathered limestone bedrock is not recommended for crushing.

6. A5 percent loss is recommended for quantity calculations of borrow
from the weathered limestane bedrack.
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SEISMIC DATA

The following data were obtained wusing a Bison Signal Enhancement
Seismograph, Model 1570B., A sledgehammer was used to produce the seismic
wave. G.M. Brazo, Engineering Geologist obtained the data on Octo-
ber 7, 1985,

Distance is the distance in feet between the sledgehammer and geophone.

Stations and offset refer to the centerline of the existing runway. Time is
noted 1n milliseconds.

Spread number 1: Station 106+00 to Station 107+00, 60 feet left

Distance Time A Time B
Feet Geophone at 106+00 Geophone at 107+00
0 - ’ 22.3
10 6.0 26.9
20 13.5 26.5
30 17.5 24.5
40 17.8 20.3
50 22.0 19.0
60 20.7 15.6
70 23.5 14.7
80 22.3 9.7
90 27.7 9.0
100 27.9 -

Spread Number 2: Station 106+00 to Station 107+00, 100 feet left

Distance Time A Time B
Feet Geophone at 106+00 Geophone at 107+00
0 1.7 -
10 8.8 2.1
20 7.5 2.8
30 3.3 4.6
40 1.2 3.4
50 2.7 2.4
60 3.4 1.9
70 12.0 3.8
80 5.1 1.6
90 1.2 2.7
100 - 2.1



Spread Number 3: Station 109+00 to Station 110+00, 48 feet left

Distance Time A Time B
Feet Geophone at 109+00 Geohone at 110400
0 - 19.7
10 2.6 18.6
20 1.5 7.8
30 5.5 3.5
40 3.5 4.7
50 0.9 14.5
60 0.9 11.4
70 1.7 7.0
80 1.7 3.0
90 0.9 4.3
100 0.6 -

Spread Number 4: Station 109+00 to Station 110+00, 105 feet left

Distance Time A Time B

feet Geophone at 109+00 Geophone at 110+00
0 30.4 -
10 24.3 5.2
20 28.3 12.4
30 24.5 18.5
40 20.2 19,7
50 ) 17.7 19.0
60 15.5 21.5
70 12.7 21.5
80 12.5 27.7
90 9.2 30.5
100 - 30.7

Spread Number 5: Station 112+00 to Station 113+00, 47 feet left

Distance Time A Time B
Feet Geophone at 112+00 Geophone at 113+00
0 - 21.5
10 4.8 24.5
20 8.0 21.7
30 12.0 19.7
40 12.8 17.3
50 16.2 16.5
60 18.7 14.6
70 21.9 13.9
80 23.7 9.5
90 24.9 5.8
100 25.3 -



Spread Number 6: Statijon 112+00 to Station 113+00, 100 feet left

Oistance Time A Time B
Feet Geophone at 112+00 Geophone at 113+00
0 5.1 -
10 1.8 7.3
20 1.7 17.6
30 1.7 10.9
40 8.3 4.8
50 16.2 7.2
60 13.8 2.2
70 11.5 6.3
80 9.7 2.6
a0 5.6 3.0
100 - 3.6

Spread Number 7: Station 115+00 to Station 116+00, 45 feet left

Distance Time A Time B
Feet Geophone at 115+00 Geophone at 116+00
0 - 28.3
10 5.0 24.5
20 5.0 20.3
30 13.9 23.1
40 16.9 21.9
50 10,7 18.3
60 22.5 21.8
70 27.1 19.2
80 27.5 12.2
S0 31.3 7.9
100 30.7 -

Spread Number B: Station 115+00 to Statjon 116400, 110 feet left

Distance ' Time A Time B
Feet Geophone at 115+00 Geophone at 116+00
0 - 30.9
10 8.6 29.9
20 18.3 26.5
30 20.0 24.5
40 26.1 22.3
50 28.5 20.5
60 28.3 19.0
70 27.5 18.1
80 31.5 14,1
90 28.9 8.6
100 32.3 -



Spread Number 9: Station 118+00 to Station 119+00, 75 feet left

Distance Time A Time B
Feet Geophone at 118+00 Geophone at 119+00
0 - 23.3
10 4.8 23.3
20 9.5 20.7
30 9.8 19.9
40 13.3 19.1
50 17.5 18.6
60 17.9 16.3
70 19.4 15.2
80 23.1 15.5
90 28.7 8.4
100 28.3 -

Spread Number 10: Station 118+00 to Station 119+00, 115 feet left

Distance Time A Time B
Fegt Geophone at 118+00 Geophone at 119+00

- 37.5

10 7.6 37.5
20 17.0 36.5
30 32.3 34.3
40 25.5 27.5
50 30.1 27.7
60 34.0 18.5
70 32.8 24.9
80 32.5 16.9
90 37.9 8.2
100 36.1 -

Spread Number 11: Statfon 122+00 to Station 123+00, 400 feet Teft

Distance Time A Time B
Feet Geophone at 122+00 Geophone at 123+00
0 - 21.1
10 1.7 17.9
20 6.3 17.7
30 7.5 16.5
40 9.1 13.5
50 13.5 13.5
60 15.7 10.5
70 17.5 5.9
80 21.3 5.9
90 21.1 3.1
100 23.1 -



Spread Number 12: Station 123400, 220 feet left to 320 feet left

Distance . Time A Time B
Feet Geophone at 220 feet Geophone at 320 feet
0 - 9,5
10 7.1 27.0
20 13.9 28.1
30 20.5 27.5
40 23.0 26.1
50 25.4 21.9
60 29.3 21.3
70 28.9 15.5
80 28.3 12.3
90 30.5 7.1
100 32.1 -
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CONVENTIONAL SYMBOLS
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:
DALY

200
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SIZE_DEFINITIONS

+ 10" BOULDERS
3"1010" COBBLES
%10 to 3" GRAVEL
#200t0™I0 SAND
MINUS #200 SILT/CLAY

ORGANIC MATERIAL
CLAY

SILT

SAND

GRAVEL

ANGULAR FRAGMENTS
BEDROCK (Undiff.)

SAMPLE
WATERTABLE
FROZEN MATERIAL

F—COBBLES /BOULDERS

FIGURE 3
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STATION-TO-STATION DESCRIPTION AND RECOMMENDATIONS

STATION 100+00 (B.0.P.) TO STATION 120+00

DESCRIPTION

The proposed grade in this 1interval is designed to add about 0.5 foot of
. subbase over the existing runway and to widen the runway tc the left with a
sideh111 cut.

The existing runway rises from Station 102+00 to Station 106+00, then de-
scends to Station 120+00. A moderate downslope is present from left to right
because the original construction involved a cut on the left and a fill on
the right.

Test hole data show the foundation material from Station 100+00 to Statijon
102+00 to consist of about 1 foot of colluvium over weathered limestone
bedrock. This interval was previously cleared and has a regrowth of grass
and small willows.

The foundation material from Station 109+00 to Station 120+00 includes 4.5 to
7 feet of colluvium over weathered 1imestone bedrock. A thin layer of
topping material produced from shale bedrock was used from about Station
112+00 to Station 120+00. This material helped to maintain the
trafficability of the colluvial runway surface.

The hillside left of the runway has up to 1 foot of silt and 1 to 3 feet of
colluvium overlying weathered 1imestone bedrock. Test results show the
natural moisture content of the colluvium to range from about 12 to 30

percent.

Vegetation on the runway f111 and backslopes 1s a regrowth of grass and
willow bushes up to 4 feet high.

DESIGN RECOMMENDATIONS

Based on experience with similar materials, the estimated optimum moisture
for the silt and colluvium left of the runway is 10 percent. This material
will be too wet for use and should be considered waste.

The weathered limestone bedrock can be used for the lower portion of the
embankment if it is dry enough to compact (see Samples 85-1806 and 85-1808).
Selective excavation of the weathered limestone bedrock may produce material
with a P-200 of 12 percent or less. The hardness can change frequently over
a short distance as the layers of steeply-dipping beds are crossed. It may
be difficult to separate the harder material from the generally softer, more
weathered, materfal. Blasting may be necessary in some of the rock. BRased
on a sample of the weathered limestone bedrock which had a degradation value
of 16, 1t is not recommended that this material be used for crushing.

Provide for a minimum of one-half foot of embankment containing a maximum
P-200 of 12 percent to help stabilize the subbase over the colluyium.
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STATION 120+00 TO STATION 122+00

DESCRIPTION

The proposed grade in this interval is designed to cut up to 1.5 feet (at
Station 121+30) of the existing runway as well as widen the runway with a
sidehill cut on the left.

Test hole data indicate at least 2 feet of colluvium beneath the runway.
There 1s up to 1 foot of silt and 2 feet of colluvium overlying weathered
1imestone bedrock in the left backslope.

Vegetation is as described in the previous interval.

DESIGN RECOMMENDATIONS

The colluvium from the existing runway could be used for the lower portion of
the embankment if it is dry entugh to compact. The silt and colluvium from
the left backslope should be considered waste.

The weathered limestone bedrock should be used as described in the previous
interval. )

Provide for at least one-half foot of embankment with a P-200 of 12 percent
or less beneath the subbase to help stabilize the subbase over the colluvial
foundation material.

STATION 122+00 TO STATION 133+00 (E.0.P.)

DESCRIPTION
The proposed grade will provide a full fill section through this interval.

Test hole data indicate the foundation soils are up to 2 feet of silt
overlying 6 to 7 feet of frozen colluvium. The coliuvium is wet to saturated
when thawed.

Vegetation consists of scattered small willows and weeds to about Station
127+00. From there to Station 133+00, moderately dense spruce trees from 3
to 6 inches in diameter are interspersed with clumps of willow and alder.
Ground cover includes Labrador Tea bushes and moss.

DESIGN RECCMMENDATIONS

The proposed fill can be constructed of any material, free of organic materi-
al, which is sufficiently dry to be shaped and compacted. A minimum of &
inches of material with a P-200 not greater than 12 percent should be plared
beneath the surfacing material. One foot of settlement below the fill should
be anticipated for quantity calculations.
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APRON AREA

The proposed apron area is located right of Station 122+00 and downhill from
the runway. No test holes were located in the immediate area. Data from
Test Hole 85-21, located nearby, indicate the foundation soils are similar to
those 1in the proposed runway extension area between Stat1on 127+00 and
Station 133+00., The vegetation is also similar.

DESIGN RECOMMENDATIONS

The fill1 for the proposed apron should be constructed of any available
material, free of organic material, which is dry enough to be shaped and
compacted, A minimum of 6 inches of material having a P-200 of 12 percent or
less should be used as the surface layer. One foot of settlement below the
fi1l should be anticipated for quantity calculations.
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STATE OF ALASKA

-L'[-

DEPARTMENT OF TRANSPORTATION CHECK ONE
AND . —
PUBLIC PACILITIES X | CENTERLINE ~ PROJECT NAME & NO._Elim Airport D11720 30378222
'SOILS TESTING REPORT :
MATERIALS SITE: NO.° SAMPLED BY: H.. R, Livingston
STATION T
OFFSET (FEET) ‘ e ] ] ¢
DEPTH (FEET) 2=k 1.5-6 3-6 0-4 1-2 2-3 0.5-3,5 1.4
TEST HOLE NO. 82-1E 82-2E - 82-3E 82-4E 82-6E 82-7E 82-8E 82-9E
FIELD NO. B2-1519 82-1520 82-1521 82-1522 82-1523 8a-1524 B2-1525 | 82-1526
B NO. 82B-1519 82B-1520 82B-1521 82B-1522 82B-1523 82B-1524 82B-1525 1 82B-1526
DATE 13 May 82 13 May 82 13 May 82 | 13 May 82 13 May 82 | 13 May 82 |13 May 82 13 May 82
ESTIMRTED $+10"
"4 3" to 10"
3"
2" 100 100 100
1" 98 “100 98 i 95
/4" o4 96 36 . 9l
PERCENT | 1/2" 86 87 93 | 100 ) 91
PASSING | 3/8" 76 84 91 . ! 96 ] 89
4 4 70 80 90 89 | 88 . 79
¥10 61 70 83 B4 ) 73 67
#40 52 58 77 72 51 : 53
#50 51 55 75 69 47 ! 51
4100 - - - - - -
4200 39 4 66 54 26 | 34
.02mm 0 27 40 12 , 21
| .005mm 11 10 13 2 | L
ILIQUID LIMIT 20 %8 71 Wy i NV
{PLASTIC INDEX 2 NP NP NP - NP
ISOI