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GEOTECHNICAL EXPLORATIONS
Boring (2016)

Boring (2015) Monitoring Well - Shallow (2016)

Downhole Geophysics (2015)

Onshore LNG Facilities Study Area

Monitoring Well - Shallow (2015)

Downhole Geophysics (2014)

Notes:
1. Base imagery provided by EXP Geomatics (EXP).
2. Onshore LNG Facilities Study Area provided by AKLNG.
3. Onshore Facilities plot plan is provided by CB&I/CHIYODA on drawings USAL-CB-LDLAY-00-000003-000 Rev.6

 dated June 30, 2016.
4. As-built coordinates of exploration locations provided by JOA Surveying Services, Inc. (2014) 

 and McLane Consulting, Inc. (2015, 2016).
5. Groundwater monitoring well MW-86B was abandoned during 2016 G&G program and replaced by

 MW-86BA (See text for details).

Test Pit (2015)

Hand Auger (2015)

Boring (2014)
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Longitude, deg Latitude, deg

HA-11 104.53 2.8 -151.3582393 60.65512561

HA-12 93.98 4.3 -151.3582455 60.65560946

HA-13 97.62 2.3 -151.3582056 60.65592101

HA-14 121.19 1.6 -151.3578491 60.65868729

HA-15 121.09 3.2 -151.3578434 60.65898341

HA-17 116.12 2.5 -151.3582332 60.66167632

HA-18 108.69 5.5 -151.3581713 60.66230348

HA-19 106.92 6.9 -151.3581512 60.66313564

HA-20 119.04 2.6 -151.3581436 60.66416493

HA-21 123.32 2.8 -151.3581355 60.66451619

HA-22 130.06 2.8 -151.3580616 60.66606764

HA-100 97.71 4.3 -151.3560797 60.65762929

HA-101 88.78 2.0 -151.3518266 60.65757639

HA-102 104.23 4.0 -151.3632097 60.6611113

HA-103 117.69 3.0 -151.3668833 60.66134432

HA-104 124.01 3.8 -151.3587445 60.6649634

HA-105 124.7 2.2 -151.3509738 60.66444029

HA-106 118.92 1.8 -151.3647449 60.66838243

HA-107 118.88 3.7 -151.3631376 60.66840602

HA-108 123.01 1.5 -151.3579906 60.65936729

HA-109 111.12 1.5 -151.3543773 60.65935399

HA-110 100.45 4.0 -151.3500841 60.65926121

HA-111 102.15 2.0 -151.3494033 60.65927181

HA-112 106.13 2.0 -151.3602101 60.662931

HA-113 125.64 2.4 -151.3486347 60.66288061

HA-114 105.52 2.7 -151.365746 60.65950795

HA-115 121.16 3.3 -151.371427 60.6650298

HA-116 109.59 5.0 -151.350813 60.65354365

HA-117 90.06 3.0 -151.3507027 60.65758828

HA-118 94.46 2.0 -151.3507445 60.65811632

HA-119 123.19 2.0 -151.350797 60.66501537
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BB

Longitude, deg Latitude, deg

TP-01 127.2 8 -151.36890605 60.67382958

TP-02 133.08 8 -151.35371804 60.67405024

TP-03 134.43 5 -151.35223907 60.67264108

TP-04 134.56 8 -151.34703124 60.67029871

TP-05 111.72 8 -151.36376102 60.66825015

TP-06 122.7 8 -151.36376305 60.66658642

TP-07 130.61 8 -151.35798402 60.66653967

TP-08 127.05 8 -151.36120253 60.66502775

TP-09 123.74 8 -151.35036700 60.66453403

TP-10 124.36 8 -151.36432332 60.66300351

TP-11 117.18 8 -151.36840024 60.66138217

TP-12 122.53 8 -151.35995040 60.65957943

TP-13 97.98 8 -151.35843823 60.65650048

TP-14 97.02 11 -151.35507881 60.65339243
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Monitoring Well - Shallow&Deep (2015)

Monitoring Well - Shallow&Deep (2014)

Longitude, deg Latitude, deg Longitude, deg Latitude, deg

B-9 132.25 100.50 -151.35640930 60.67185419 B-105 95.54 101.00 -151.35368353 60.65469558

B-10 132.80 103.00 -151.35002130 60.67188199 1 B-107 96.04 101.00 -151.35545580 60.65337380 1

B-11 136.36 101.30 -151.34366490 60.67192943 B-110 117.07 155.70 -151.35348741 60.65205636 1

B-14 133.40 110.70 -151.35375740 60.67003682 1 B-112 109.09 101.00 -151.35846843 60.65124872 2

B-15 122.96 101.00 -151.37105710 60.66836028 B-113 112.53 113.50 -151.35080438 60.65052782

B-17 131.21 101.50 -151.35723250 60.66845974 B-114 114.99 126.00 -151.35629452 60.64907498

B-18 131.25 101.50 -151.35041260 60.66826252 1 B-117 7.60 99.30 -151.36078845 60.65228123

B-23 124.63 186.50 -151.37288540 60.66494561 B-120 15.41 101.00 -151.36601528 60.65771551

B-24 120.40 101.00 -151.36864010 60.66523854 B-121 16.38 120.40 -151.36825549 60.65946757 1

B-26 125.54 100.50 -151.35535980 60.66481307 B-122 16.52 101.00 -151.37037895 60.66120614

B-27 124.35 101.50 -151.35039120 60.66461107 1 B-123 15.78 139.00 -151.37209000 60.66279044 1

B-28 118.89 103.00 -151.34486220 60.66475620 1 B-124 13.68 78.50 -151.37584730 60.66551173

B-32 122.99 101.50 -151.35084730 60.66109265 1 B-125 14.43 101.00 -151.37751496 60.66684480

B-34 111.83 101.00 -151.35361470 60.65951893 B-126 14.43 127.00 -151.37914509 60.66831013 1

B-36 111.70 103.00 -151.35789050 60.65768300 1 B-127 15.98 101.00 -151.38141047 60.67012169

B-37 106.27 27.00 -151.35022180 60.65717918 B-131 133.25 91.00 -151.35225744 60.67274798 1 1

B-38 123.47 151.30 -151.34359640 60.65746298 B-132 122.90 111.00 -151.36911316 60.66986806

B-39 95.51 151.50 -151.35615280 60.65559414 2 B-133 125.63 105.50 -151.37244708 60.67540767

B-40 120.84 101.50 -151.34721580 60.65547709 B-135 112.66 150.50 -151.35586806 60.64679349 1

B-42 118.85 101.50 -151.35029920 60.65453131 1 B-136 13.42 94.00 -151.35727753 60.64689374

B-43 121.14 102.80 -151.34362450 60.65405368 B-137 116.64 115.50 -151.35941780 60.65248997 1

B-45 109.09 101.50 -151.35759480 60.65465742 B-138 103.22 146.00 -151.34969539 60.65926678 2

B-47 119.73 151.00 -151.36972090 60.66227016 1 B-146 111.74 217.30 -151.36648264 60.66243655 1

B-49 127.76 101.50 -151.36274610 60.67526763 1 B-147 119.69 200.30 -151.36747798 60.66209855

B-50 131.66 151.50 -151.35335930 60.67524580 2 B-148 122.26 206.10 -151.36726271 60.66278039

B-60 135.49 81.00 -151.34970518 60.67539889 B-149 126.30 223.00 -151.36585008 60.66265279

B-61 137.58 96.00 -151.34332584 60.67530860 B-150 110.97 200.20 -151.36610352 60.66195569

B-62 127.66 101.30 -151.36898112 60.67372335 2 1 B-151 125.85 201.00 -151.36476522 60.66571099

B-64 133.91 86.00 -151.35383276 60.67397590 1 B-152 125.79 150.40 -151.36303312 60.66626550

B-66 127.44 105.00 -151.37372952 60.67185480 B-153 126.81 150.60 -151.36397783 60.66511871

B-67 124.49 110.50 -151.36405465 60.67196390 B-154 127.46 151.00 -151.36228714 60.66562743

B-68 122.47 202.00 -151.37961780 60.67016196 1 B-155 126.76 151.00 -151.36228399 60.66502805 1

B-69 123.86 105.50 -151.37590717 60.67015134 B-156 124.84 151.00 -151.36239760 60.66393399

B-71 116.20 101.00 -151.36427266 60.66996116 B-157 124.51 151.00 -151.36066599 60.66448827 1

B-72 135.28 86.30 -151.34710070 60.67027771 1 1 B-158 120.63 150.50 -151.36163461 60.66329807

B-73 122.34 111.00 -151.37753990 60.66852118 B-159 118.84 150.30 -151.35991084 60.66385187

B-74 111.99 151.00 -151.36389233 60.66824205 1 2 1 B-160 115.35 150.20 -151.36011160 60.66335236 1

B-75 129.87 101.50 -151.36028017 60.66890221 B-161 105.03 156.00 -151.36001832 60.66225349

B-76 130.47 101.00 -151.34362252 60.66829367 B-162 111.45 151.00 -151.35926363 60.66151597

B-77 116.01 202.00 -151.37510864 60.66654928 1 2 B-163 104.85 150.90 -151.35752400 60.66210614

B-78 118.09 101.00 -151.37192900 60.66654928 B-164 105.43 151.00 -151.35773753 60.66157129 1

B-79 123.61 101.00 -151.36374290 60.66653811 1 1 B-165 103.54 150.30 -151.36510331 60.66011521

B-80 130.85 100.50 -151.35803312 60.66653133 1 1 B-166 100.68 150.70 -151.36262002 60.66132084

B-81 128.79 106.00 -151.35027766 60.66667672 B-167 111.91 150.30 -151.36390727 60.65921073

B-82 116.34 150.50 -151.34337253 60.66650909 2 1 B-168 118.89 176.00 -151.36134711 60.66001705 1

B-83 126.03 106.00 -151.36693500 60.66514200 1 B-169 122.82 151.00 -151.36179473 60.65885340

B-84 127.53 100.80 -151.36123975 60.66503400 1 B-170 123.01 171.00 -151.35783392 60.65955956

B-85 119.50 202.00 -151.37102452 60.66284303 B-171 116.53 151.00 -151.35643036 60.66026570 1

B-86 124.85 101.00 -151.36453497 60.66300368 1 3 1 B-172 119.91 160.50 -151.35294376 60.66135351

B-87 106.46 96.30 -151.35823947 60.66291477 1 1 B-173 121.02 171.00 -151.35167947 60.66013946

B-88 93.98 101.30 -151.35380723 60.66288908 B-176 27.14 210.20 -151.39778916 60.68727972 1

B-89 126.64 101.30 -151.35055076 60.66287057 B-177 29.39 51.00 -151.39577948 60.68747575

B-90 110.48 101.00 -151.36189643 60.66213101 B-178 34.20 51.00 -151.39453464 60.68753301

B-91 117.54 100.60 -151.36864403 60.66129503 2 1 B-179 43.66 51.00 -151.39339076 60.68760076

B-92 118.03 99.80 -151.36624365 60.66135905 B-180 77.76 76.00 -151.39342768 60.68827819

B-93 118.69 101.00 -151.35681706 60.66095091 B-181 87.19 76.50 -151.39334051 60.68889704

B-94 127.39 101.00 -151.34346988 60.66106965 B-182 85.60 50.50 -151.39314642 60.68956559

B-95 96.73 101.00 -151.36332415 60.66078281 B-183 98.76 101.10 -151.39333025 60.69015403

B-96 97.65 101.00 -151.35473390 60.66054881 B-189 119.97 201.00 -151.36061126 60.65385926

B-97 109.47 203.00 -151.36669900 60.65946066 1 B-190 20.56 97.10 -151.36215168 60.65382001

B-98 115.67 101.00 -151.35997475 60.65951243 2 1 B-191 20.50 114.20 -151.37337267 60.66365831

B-99 123.82 151.00 -151.34652491 60.65948995 B-192 123.19 239.30 -151.37209739 60.66371093

B-101 94.98 152.00 -151.35402409 60.65744590 1 B-195 119.97 226.00 -151.36924661 60.66487249 1

B-102 97.95 101.00 -151.35833603 60.65645887 1 B-197 122.74 249.60 -151.36922005 60.66381855

B-104 95.22 105.90 -151.35258202 60.65547421 B-198 117.99 300.50 -151.36747007 60.66435767

MW(2) TP(3) Borings
As-Built 

Elevation
 (NAVD88, ft)

Depth, ft
As-Built Coordinates 
(NAD83 - NSRS2007) DH(1) MW(2) TP(3)

As-Built Coordinates 
(NAD83 - NSRS2007)Borings

As-Built 
Elevation

 (NAVD88, ft)
Depth, ft DH(1)

Longitude, deg Latitude, deg

MW-14 133.70 56.00 -151.35376440 60.67001489
MW-27 124.30 57.00 -151.35037410 60.66459539

MW-39A 95.50 147.00 -151.35615710 60.65557926

MW-39B 95.30 40.00 -151.35613450 60.65560508

MW-50A 132.60 146.00 -151.35331470 60.67523060

MW-50B 132.20 55.50 -151.35336650 60.67526072

MW-62A 127.36 145.40 -151.36900760 60.67372740

MW-62B 127.63 47.00 -151.36896370 60.67373020

MW-74A 111.70 159.00 -151.36390300 60.66825110

MW-74B 111.53 81.00 -151.36390170 60.66822290

MW-77A 116.31 146.00 -151.37507200 60.66655740

MW-77B 116.25 61.00 -151.37506340 60.66654210

MW-80 130.99 61.70 -151.35796510 60.66660890

MW-82A 118.58 150.00 -151.34354410 60.66651740

MW-82B 119.22 52.00 -151.34358260 60.66654600

MW-86A 124.44 146.00 -151.36452040 60.66301340

MW-86B 124.48 42.00 -151.36451240 60.66299700

MW-87 106.91 52.50 -151.35826080 60.66293920

MW-91A 117.27 146.00 -151.36859480 60.66133530

MW-91B 117.31 64.00 -151.36858380 60.66131500

MW-98A 122.17 116.00 -151.36000880 60.65949110

MW-98B 122.26 43.00 -151.36003290 60.65952300

MW-112AA 115.55 119.00 -151.35844950 60.65126000

MW-112B 115.76 61.00 -151.35847780 60.65124200

MW-138A 103.22 146.80 -151.34969540 60.65926680

MW-138B 103.33 43.30 -151.34973370 60.65927620

APT-1 117.09 138.00 -151.34706092 60.66315390

APT-2 126.99 137.00 -151.34195457 60.66107404

APT-3 115.83 437.00 -151.34698760 60.66312928

OW-1 109.56 79.00 -151.34463703 60.66385170

OW-2 109.09 150.00 -151.34460741 60.66382579

OW-3 128.26 70.00 -151.34191656 60.66235654

OW-4 128.29 137.00 -151.34194479 60.66238108

MW-86BA 124.73 66.00 -151.36456512 60.66299257

Monitoring
Wells

As-Built 
Elevation

 (NAVD88, ft)

Depth, 
ft

As-Built Coordinates 
(NAD83 - NSRS2007)

1 Cross Section Lines - Integrated Geophysical and Stratigraphy Profiles

Cross Section Lines - Downhole SeismicDH1

Marine Boring (2015)

Drive Sampling (2015)

Notes:

(1)DH = Downhole Seismic Test (2)MW = Monitoring Well (3)TP = Test Pit
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INTERPRETED TOPSOIL AND 
SOFT SOIL THICKNESS

ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISKI, ALASKA

PLATE 4a

LEGEND

0 1,000 2,000500
Feet

Onshore Facilities Plot Plan
Onshore LNG Facilities Study Area

NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. Onshore Facilities plot plan is provided by CB&I/CHIYODA on drawings 
    USAL-CB-LDLAY-00-000003-000 Rev.6 dated on June 30, 2016.
3. Topsoill thickness is approximate and is based on borings and ERT data.
4. Black dashed-polygons represent 50ft radius buffer zones of individual ERT 
    and borings used for interpretation.
5. Interpolation among various data sets is approximate and is based on boring data 
    and limited ERT survey information (100 ft wide area along ERT survey lines only).
6. This plate should be used for information only and not as warranty of subsurface conditions.

Area 1 - Heavy Haul Road Area
Area 2 - Storage Tank Area
Area 3 - Condensate and Admin Area
Area 4 - Process Train Area
Area 5 - Utility Area
Area 6 - Laydown Area
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Area 7 - Camp and Misc Area
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ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISKI, ALASKA

PLATE 4b

INTERPRETED GRAVEL THICKNESS AND
DEPTH TO NEAR SURFACE GRAVEL
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Depth to Gravel (ft)LEGEND

Onshore Facilities Plot Plan
Onshore LNG Facilities Study Area

Gravel Thickness (ft)
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Area 1 - Heavy Haul Road Area
Area 2 - Storage Tank Area
Area 3 - Condensate and Admin Area
Area 4 - Process Train Area
Area 5 - Utility Area
Area 6 - Laydown Area

1. Onshore LNG Facilities Study Area provided by AKLNG.
2. Onshore Facilities plot plan provided by CB&I/CHIYODA on drawings 
    USAL-CB-LDLAY-00-000003-000 Rev.6 dated on June 30, 2016.
3. Gravel thickness and depth to near surface gravel interpretation are approximate and are 
    based on borings and ERT data.
4. Black dashed-polygons represent 50ft radius buffer zones of individual ERT 
    and borings used for interpretation.
5. Interpolation among various data sets is approximate and is based on boring data 
    and limited ERT survey information (100 ft wide area along ERT survey lines only).
6. This plate should be used for information only and not as warranty of subsurface conditions.
7. To see the estimated thickness of gravel, please refer to Plates 10 through 15.
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NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. As-built coordinates of exploration locations provided by JOA Surveying 
    Services, Inc. (2014) and McLane Consulting, Inc.(2015, 2016).
3. Groundwater interpretations are based on the water level readings from 
    groundwater wells on 9/22/16 at 6pm.
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NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. As-built coordinates of exploration locations provided by JOA Surveying 
    Services, Inc. (2014) and McLane Consulting, Inc.(2015, 2016).
3. Groundwater interpretations are based on the water level readings from 
    groundwater wells on 9/22/16 at 6pm.

TOPOGRAPHY (NAVD88, Feet)
Source: Contour lines (McLane, 2015)

Onshore LNG Facilities Study Area

Area 1 : Heavy Haul Road Area
Area 2 : Storage Tank Area
Area 3 : Condensate and Admin Area
Area 4 : Process Train Area
Area 5 : Utility Area
Area 6 : Laydown Area
Area 7 : Camp and Misc Area
Area 8 : Alternate Heavy Haul Road Area

Major Contour interval is 10 feet

APT Well (2016)
Observation Well (2016)

AREA 8

Depth to First Encountered Water Surface 
(September 2016, ft)

Minor Contour interval is 5 feet

35 - 40

40 - 45

45 - 50

50 - 55

55 - 60

60 - 65

0 - 5

5 - 10

10 - 15

15 - 20

20 - 25

25 - 30

30 - 35

R
:\0

41
00

\2
01

6 
P

ro
je

ct
s\

00
01

-0
09

9\
04

.1
01

60
00

1 
- A

KL
N

G
\0

7_
G

IS
\O

ut
pu

ts
\9

9_
W

O
R

K
IN

G
\0

11
62

01
7_

D
ep

th
To

G
ro

un
dW

at
er

\P
la

te
-6

b_
D

ep
th

To
G

ro
un

dw
at

er
In

te
rp

re
ta

tio
n_

ve
r2

.m
xd

, 1
/2

7/
20

17
, k

im
k

Monitoring Well - Shallow (2016)
Monitoring Well - Shallow (2015)
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PLATE 7a

Coordinate Grid: NAD 1983 (NSRS 2007), 
Degrees Minutes Seconds

6100 Hillcroft Ave. 
Houston, Texas 77081
Tel: 713.369.5400
Fax: 713.369.5518
www.fugroconsultants.com

FUGRO CONSULTANTS, INC.
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NOTES:
1.  Topographic source data is provided by McLane Consulting, Inc.(2015). Data is processed 
     using 4 feet bin interval. Topographic elevation is referenced to NAVD88.
2.  As-built coordinates of exploration locations provided by JOA Surveying Services, Inc. (2014) and 
     McLane Consulting, Inc.(2015, 2016).
3.  Stratigraphic contacts are approximate, and interpreted from borings.  Conditions vary both along and
     perpendicular to the section line. The lateral extent of the topsoil is not known based on the limited borings.
4.  Boring data are projected onto the cross section line, therefore, stratigraphic contacts may not 
     correspond to the descriptions (lithology, shear strength, etc.) on the logs.
5.  Material descriptions are generalized.  Materials may vary within the stratigraphic unit and include layers 
     of material that differ from the general description.  Refer to boring logs for detailed descriptions 
     of the materials encountered at the exploration location.
6.  See Plate 3b for location of explorations and cross section lines.
7.  Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.
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Boring (2014)
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INTEGRATED SUBSURFACE PROFILE - AREA 2
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA

PLATE 10
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Vertical Exaggeration = 3.0X

SOIL DESCRIPTIONS

LEGEND
GEOTECHNICAL EXPLORATIONS

Topographic Elevation, NAVD88, Feet

P-Wave Velocity (ft/s)
Shear Wave Velocity (ft/s)

PS-Logging

Gravel
(symbolized only for 100ft wide area 
 along ERT survey lines)

Topsoil plus clays/silts
(symbolized only for 100ft wide area 
 along ERT survey lines)

Boring (2016)
Boring (2015)
Boring (2014)

Lean CLAY (CL)

Silty CLAY (CL-ML)

Silty CLAY with Sand (CL-ML)

Lean CLAY with Sand (CL)

Sandy Lean Clay (CL)

Gravelly Lean CLAY (CL)

Silt (ML)

SILT with Sand (ML)

Sandy, Gravelly SILT (ML)

Sandy SILT (ML)

Poorly-Graded SAND (SP)

Poorly-Graded SAND with Clay (SP-SC)

Poorly-Graded SAND with Silt (SP-SM)

Gravelly Poorly-Graded SAND with Silt (SP-SM)

Gravelly Poorly-Graded SAND (SP)

Well-Graded SAND with Silt (SW-SM)

Well-Graded SAND with Silt and Gravel (SW-SM)

Gravelly Well-Graded SAND (SW)

Clayey SAND (SC)

Clayey to Silty SAND (SC-SM)

Gravelly, Clayey SAND (SC)

Silty SAND (SM)

Gravelly Silty SAND (SM)

Topsoil

Poorly-Graded GRAVEL with Sand (GP)

Sandy GRAVEL with Silt (GP-GM)

Sandy GRAVEL (GP)

Sandy Well-Graded GRAVEL (GW)

Sandy, Silty GRAVEL (GM)TUBE AND SPT SAMPLES

Ref/3''

P
20

86/11''

Push thin-walled 3'' tube.
Number of blows to produce 12'' of penetration 
after the initial 6'' of seating.
Number of blows required to produce the 
indicated penetration after an initial 6'' seating.
50 blows produced the indicated penetration 
during the initial 6'' interval.

W.O.H. Weight of Hammer

NOTES:
1.  Topographic source data is provided by McLane Consulting, Inc.(2015). Data is processed 
     using 4 feet bin interval. Topographic elevation is referenced to NAVD88.
2.  As-built coordinates of exploration locations provided by JOA Surveying Services, Inc. (2014) and 
     McLane Consulting, Inc.(2015, 2016).
3.  Stratigraphic contacts are approximate, and interpreted from borings.  Conditions vary both along and
     perpendicular to the section line. The lateral extent of the topsoil is not known based on the limited borings.
4.  Boring data are projected onto the cross section line, therefore, stratigraphic contacts may not 
     correspond to the descriptions (lithology, shear strength, etc.) on the logs.
5.  Material descriptions are generalized.  Materials may vary within the stratigraphic unit and include layers 
     of material that differ from the general description.  Refer to boring logs for detailed descriptions 
     of the materials encountered at the exploration location.
6.  See Plate 3b for location of explorations and cross section lines.
7.  Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.
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PLATE 11
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Lean CLAY (CL)

Silty CLAY (CL-ML)

Lean CLAY with Sand (CL)

Sandy Lean Clay (CL)

Sandy SILT (ML)

Poorly-Graded SAND (SP)

Poorly-Graded SAND with Silt (SP-SM)

Gravelly Poorly-Graded SAND with Silt (SP-SM)

Gravelly Poorly-Graded SAND (SP)

Well-Graded SAND with Silt (SW-SM)

Well-Graded SAND with Silt and Gravel (SW-SM)

Clayey SAND (SC)

Clayey to Silty SAND (SC-SM)

Silty SAND (SM)

Gravelly Silty SAND (SM)

Topsoil

Poorly-Graded GRAVEL with Sand (GP)

Sandy GRAVEL (GP)

Well-Graded GRAVEL with Silt and Sand (GW-GM)

SOIL DESCRIPTIONS

50 ft

200 ft
Vertical Exaggeration = 4.0X

P-Wave Velocity (ft/s)
Shear Wave Velocity (ft/s)

PS-Logging

LEGEND
GEOTECHNICAL EXPLORATIONS

Boring (2016)

Boring (2015)

Topographic Elevation (McLane, 2015)

Gravel
(symbolized only for 100ft wide area along ERT survey lines)

Topsoil plus clays/silts
(symbolized only for 100ft wide area along ERT survey lines)

Boring (2014)

TUBE AND SPT SAMPLES

Ref/3''

P
20

86/11''

Push thin-walled 3'' tube.
Number of blows to produce 12'' of penetration 
after the initial 6'' of seating.
Number of blows required to produce the 
indicated penetration after an initial 6'' seating.
50 blows produced the indicated penetration 
during the initial 6'' interval.

W.O.H. Weight of Hammer

NOTES:
1.  Topographic source data is provided by McLane Consulting, Inc.(2015). Data is processed 
     using 4 feet bin interval. Topographic elevation is referenced to NAVD88.
2.  As-built coordinates of exploration locations provided by JOA Surveying Services, Inc. (2014) and 
     McLane Consulting, Inc.(2015, 2016).
3.  Stratigraphic contacts are approximate, and interpreted from borings.  Conditions vary both along and
     perpendicular to the section line. The lateral extent of the topsoil is not known based on the limited borings.
4.  Boring data are projected onto the cross section line, therefore, stratigraphic contacts may not 
     correspond to the descriptions (lithology, shear strength, etc.) on the logs.
5.  Material descriptions are generalized.  Materials may vary within the stratigraphic unit and include layers 
     of material that differ from the general description.  Refer to boring logs for detailed descriptions 
     of the materials encountered at the exploration location.
6.  See Plate 3b for location of explorations and cross section lines.
7.  Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.
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PLATE 12
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INTEGRATED SUBSURFACE PROFILE - AREA 4
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SOIL DESCRIPTIONS

Lean CLAY (CL)

Silty CLAY with Sand (CL-ML)

Lean CLAY with Sand (CL)

Sandy Lean Clay (CL)

Gravelly Lean CLAY (CL)

Silt (ML)

Clayey SILT (ML)

SILT with Sand (ML)

Sandy, Gravelly SILT (ML)

Sandy SILT (ML)

Elastic Silt with Sand (MH)

Poorly-Graded SAND (SP)

Poorly-Graded SAND with Silt (SP-SM)

Gravelly Poorly-Graded SAND with Silt (SP-SM)

Gravelly Poorly-Graded SAND (SP)

Well-Graded SAND with Clay (SW)

Well-Graded SAND with Silt (SW-SM)

Well-Graded SAND with Silt and Gravel (SW-SM)

Gravelly Well-Graded SAND (SW)

Clayey SAND (SC)

Silty SAND (SM)

Gravelly Silty SAND (SM)

Topsoil

Poorly-Graded GRAVEL with Sand (GP)

Sandy GRAVEL with Silt (GP-GM)

Sandy GRAVEL (GP)

Well-Graded GRAVEL with Silt and Sand (GW-GM)

Sandy Well-Graded GRAVEL (GW)

Low-Plasticity Organic (OL)

P-Wave Velocity (ft/s)
Shear Wave Velocity (ft/s)

PS-Logging

LEGEND
GEOTECHNICAL EXPLORATIONS

Boring (2016)

Boring (2015)
Topographic Elevation (McLane, 2015)

Gravel
(symbolized only for 100ft wide area along ERT survey lines)

Topsoil plus clays/silts
(symbolized only for 100ft wide area along ERT survey lines)

TUBE AND SPT SAMPLES

Ref/3''

P
20

86/11''

Push thin-walled 3'' tube.
Number of blows to produce 12'' of penetration 
after the initial 6'' of seating.
Number of blows required to produce the 
indicated penetration after an initial 6'' seating.
50 blows produced the indicated penetration 
during the initial 6'' interval.

W.O.H. Weight of Hammer

NOTES:
1.  Topographic source data is provided by McLane Consulting, Inc.(2015). Data is processed 
     using 4 feet bin interval. Topographic elevation is referenced to NAVD88.
2.  As-built coordinates of exploration locations provided by JOA Surveying Services, Inc. (2014) and 
     McLane Consulting, Inc.(2015, 2016).
3.  Stratigraphic contacts are approximate, and interpreted from borings.  Conditions vary both along and
     perpendicular to the section line. The lateral extent of the topsoil is not known based on the limited borings.
4.  Boring data are projected onto the cross section line, therefore, stratigraphic contacts may not 
     correspond to the descriptions (lithology, shear strength, etc.) on the logs.
5.  Material descriptions are generalized.  Materials may vary within the stratigraphic unit and include layers 
     of material that differ from the general description.  Refer to boring logs for detailed descriptions 
     of the materials encountered at the exploration location.
6.  See Plate 3b for location of explorations and cross section lines.
7.  Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.

40 ft

240 ft
Vertical Exaggeration = 6.0X
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SOIL DESCRIPTIONS

INTEGRATED SUBSURFACE PROFILE - AREA 5
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LEGEND
GEOTECHNICAL EXPLORATIONS
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Topographic Elevation (McLane, 2015)

Gravel
(symbolized only for 100ft wide area along ERT survey lines)

Topsoil plus clays/silts
(symbolized only for 100ft wide area along ERT survey lines)
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Boring (2014)

Lean CLAY (CL)

Lean CLAY with Sand (CL)

Sandy Lean Clay (CL)

SILT with Sand (ML)

Sandy SILT (ML)

Elastic Silt (MH)

Poorly-Graded SAND (SP)

Poorly-Graded SAND with Clay (SP-SC)

Poorly-Graded SAND with Silt (SP-SM)

Gravelly Poorly-Graded SAND with Silt (SP-SM)

Gravelly Poorly-Graded SAND (SP)

Well-Graded SAND (SW)

Well-Graded SAND with Silt and Gravel (SW-SM)

Gravelly Well-Graded SAND (SW)

Clayey SAND (SC)

Clayey to Silty SAND (SC-SM)

Silty SAND (SM)

Gravelly Silty SAND (SM)

Topsoil

Poorly-Graded GRAVEL (GP)

Poorly-Graded GRAVEL with Sand (GP)

Sandy GRAVEL (GP)

Well-Graded GRAVEL with Silt and Sand (GW-GM)TUBE AND SPT SAMPLES

Ref/3''

P
20

86/11''

Push thin-walled 3'' tube.
Number of blows to produce 12'' of penetration 
after the initial 6'' of seating.
Number of blows required to produce the 
indicated penetration after an initial 6'' seating.
50 blows produced the indicated penetration 
during the initial 6'' interval.

W.O.H. Weight of Hammer

NOTES:
1.  Topographic source data is provided by McLane Consulting, Inc.(2015). Data is processed 
     using 4 feet bin interval. Topographic elevation is referenced to NAVD88.
2.  As-built coordinates of exploration locations provided by JOA Surveying Services, Inc. (2014) and 
     McLane Consulting, Inc.(2015, 2016).
3.  Stratigraphic contacts are approximate, and interpreted from borings.  Conditions vary both along and
     perpendicular to the section line. The lateral extent of the topsoil is not known based on the limited borings.
4.  Boring data are projected onto the cross section line, therefore, stratigraphic contacts may not 
     correspond to the descriptions (lithology, shear strength, etc.) on the logs.
5.  Material descriptions are generalized.  Materials may vary within the stratigraphic unit and include layers 
     of material that differ from the general description.  Refer to boring logs for detailed descriptions 
     of the materials encountered at the exploration location.
6.  See Plate 3b for location of explorations and cross section lines.
7.  Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.
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SOIL DESCRIPTIONS

INTEGRATED SUBSURFACE PROFILE - AREA 6

P-Wave Velocity (ft/s)
Shear Wave Velocity (ft/s)

PS-Logging

LEGEND
GEOTECHNICAL EXPLORATIONS

Boring (2015)

Boring (2014)
Topographic Elevation (McLane, 2015)

Gravel
(symbolized only for 100ft wide area along ERT survey lines)

Topsoil plus clays/silts
(symbolized only for 100ft wide area along ERT survey lines)

R
:\0

41
00

\2
01

6 
P

ro
je

ct
s\

00
01

-0
09

9\
04

.1
01

60
00

1 
- A

KL
N

G
\0

7_
G

IS
\O

ut
pu

ts
\0

1_
R

E
PO

R
TS

\2
01

6_
11

_0
4_

In
te

gr
at

ed
R

ep
or

t\M
X

D
\P

la
te

-1
4_

In
te

gr
at

ed
G

eo
ph

ys
ic

al
_X

se
ct

6.
m

xd
, 1

/1
7/

20
17

, k
im

k

Lean CLAY (CL)

Silty CLAY with Sand (CL-ML)

Lean CLAY with Sand (CL)

Sandy Lean Clay (CL)

Gravelly Lean CLAY (CL)

Silt (ML)

SILT with Sand (ML)

Gravelly SILT (ML)

Poorly-Graded SAND with Silt (SP-SM)

Gravelly Poorly-Graded SAND with Silt (SP-SM)

Well-Graded SAND with Clay (SW)

Well-Graded SAND with Silt and Gravel (SW-SM)

Gravelly Well-Graded SAND (SW)

Clayey SAND (SC)

Silty SAND (SM)

Topsoil

Sandy Well-Graded GRAVEL (GW)

Low-Plasticity Organic (OL)

TUBE AND SPT SAMPLES

Ref/3''

P
20

86/11''

Push thin-walled 3'' tube.
Number of blows to produce 12'' of penetration 
after the initial 6'' of seating.
Number of blows required to produce the 
indicated penetration after an initial 6'' seating.
50 blows produced the indicated penetration 
during the initial 6'' interval.

W.O.H. Weight of Hammer

NOTES:
1.  Topographic source data is provided by McLane Consulting, Inc.(2015). Data is processed 
     using 4 feet bin interval. Topographic elevation is referenced to NAVD88.
2.  As-built coordinates of exploration locations provided by JOA Surveying Services, Inc. (2014) and 
     McLane Consulting, Inc.(2015, 2016).
3.  Stratigraphic contacts are approximate, and interpreted from borings.  Conditions vary both along and
     perpendicular to the section line. The lateral extent of the topsoil is not known based on the limited borings.
4.  Boring data are projected onto the cross section line, therefore, stratigraphic contacts may not 
     correspond to the descriptions (lithology, shear strength, etc.) on the logs.
5.  Material descriptions are generalized.  Materials may vary within the stratigraphic unit and include layers 
     of material that differ from the general description.  Refer to boring logs for detailed descriptions 
     of the materials encountered at the exploration location.
6.  See Plate 3b for location of explorations and cross section lines.
7.  Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.
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PLATE 16

CUT AND FILL AREAS
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA
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Legend

Onshore Facilities Plot Plan

NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. Onshore Facilities plot plan is provided by CB&I/CHIYODA on 
    drawing USAL-CB-LDLAY-00-000003-000 Rev.6 
    dated June 30, 2016.
3. 3D site model provided by CB&I/CHIYODA on March 28, 2016.
4. Finished design grade elevations are provided in each area by 
    CB&I/CHIYODA on drawings USAL-CB-CDDET-00-000088-001 
    through 015 dated May 13, 2016. Based on the finished grade 
    elevations, Fugro selected a generalized design grade elevation
    per area for engineering recommendations.
5. Cut and fill thickness were calculated based on a combination of 
    topography data presented on Plate 7, the selected design grade
    elevations for Areas 2 through 5 and 3D model provided by CBI&
    CHIYODA for Area 1, 6 and 7. No grading information is available 
    for Area 8. See text Section 4.0 Site Preparation for details.
6. Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.

Onshore LNG Facilities Study Area

Area 1 : Heavy Haul Road Area (27 ft - 124 ft)
Area 2 : Storage Tank Area (125 ft)
Area 3 : Condensate and Admin Area (116 ft)
Area 4 : Process Train Area (125 ft)
Area 5 : Utility Area (116 ft)
Area 6 : Laydown Area (122 ft)
Area 7 : Camp and Misc Area (100 ft to 145 ft)
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AREA 8

0 1,000 2,000500

Feet

Area 8 : Alternate Heavy Haul Road Area (N/A)

Design Areas (Design Grade Elevations, NAVD88)

North Tank

South Tank

B

C

A

0 - 10 ft

10 - 20 ft

20 - 30 ft

> 30 ft

Cut Thickness
> 30 ft

20 ~ 30 ft

10 ~ 20 ft

0 ~ 10 ft

Fill Thickness

A : Area 5 Pond Earthwork (See note 5)
B : Area 2 Trestle Earthwork (See note 5)
C : Area 3 Outfall Earthwork (See note 5)
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PLATE 17a

HEAVY HAUL ROAD AREA - 1
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA
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Onshore Facilities Plot Plan

Fill Thickness Cut Thickness

Onshore LNG Facilities Study Area

Shallow Seismic (2014)
Shallow Seismic (2015)
ERT (2015)
Deep Seismic (2015)

GEOPHYSICAL SURVEY LINES

Boring (2015)

Test Pit (2015)
Boring (2014)

Hand Auger (2015)

Source: McLane, 2015

Minor Contour interval is 2 feet
Major Contour interval is 10 feet

TOPOGRAPHY (NAVD88, Feet)

NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. Onshore Facilities plot plan is provided by CB&I/CHIYODA on 
    drawing USAL-CB-LDLAY-00-000003-000 Rev.6 
    dated June 30, 2016.
3. 3D site model provided by CB&I/CHIYODA on March 28, 2016.
4. Finished design grade elevations are provided in each area by 
    CB&I/CHIYODA on drawings USAL-CB-CDDET-00-000088-001 
    through 015 dated May 13, 2016. Based on the finished grade 
    elevations, Fugro selected a generalized design grade elevation
    per area for engineering recommendations.
5. Cut and fill thickness were calculated based on a combination of 
    topography data presented on Plate 7, the selected design grade
    elevations for Areas 2 through 5 and 3D model provided by CBI&
    CHIYODA for Area 1, 6 and 7. No grading information is available 
    for Area 8. See text Section 4.0 Site Preparation for details.
6. Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.

Boring (2016)

> 30 ft

20 ~ 30 ft

10 ~ 20 ft

0 ~ 10 ft

0 - 10 ft

10 - 20 ft

20 - 30 ft

> 30 ft

Area 1 : Heavy Haul Road Area
Area 2 : Storage Tank Area
Area 3 : Condensate and Admin Area
Area 4 : Process Train Area
Area 5 : Utility Area
Area 6 : Laydown Area
Area 7 : Camp and Misc Area
Area 8 : Alternate Heavy Haul Road Area
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STORAGE TANK AREA - 2
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA
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Onshore Facilities Plot Plan
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Onshore LNG Facilities Study Area
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Boring (2015)

Test Pit (2015)
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Hand Auger (2015)

Source: McLane, 2015

Minor Contour interval is 2 feet
Major Contour interval is 10 feet

TOPOGRAPHY (NAVD88, Feet)

NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. Onshore Facilities plot plan is provided by CB&I/CHIYODA on 
    drawing USAL-CB-LDLAY-00-000003-000 Rev.6 
    dated June 30, 2016.
3. 3D site model provided by CB&I/CHIYODA on March 28, 2016.
4. Finished design grade elevations are provided in each area by 
    CB&I/CHIYODA on drawings USAL-CB-CDDET-00-000088-001 
    through 015 dated May 13, 2016. Based on the finished grade 
    elevations, Fugro selected a generalized design grade elevation
    per area for engineering recommendations.
5. Cut and fill thickness were calculated based on a combination of 
    topography data presented on Plate 7, the selected design grade
    elevations for Areas 2 through 5 and 3D model provided by CBI&
    CHIYODA for Area 1, 6 and 7. No grading information is available 
    for Area 8. See text Section 4.0 Site Preparation for details.
6. Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.

Boring (2016)

> 30 ft

20 ~ 30 ft

10 ~ 20 ft

0 ~ 10 ft

0 - 10 ft

10 - 20 ft

20 - 30 ft

> 30 ft

Area 1 : Heavy Haul Road Area
Area 2 : Storage Tank Area
Area 3 : Condensate and Admin Area
Area 4 : Process Train Area
Area 5 : Utility Area
Area 6 : Laydown Area
Area 7 : Camp and Misc Area
Area 8 : Alternate Heavy Haul Road Area

B

A : Area 5 Pond Earthwork (See note 5)
B : Area 2 Trestle Earthwork (See note 5)
C : Area 3 Outfall Earthwork (See note 5)

Low-Lying Areas with possible loose silts/soft clays
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PLATE 17c

CONDENSATE AND ADMIN AREA - 3
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
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Onshore Facilities Plot Plan
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Onshore LNG Facilities Study Area
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Hand Auger (2015)

Source: McLane, 2015

Minor Contour interval is 2 feet
Major Contour interval is 10 feet

TOPOGRAPHY (NAVD88, Feet)

NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. Onshore Facilities plot plan is provided by CB&I/CHIYODA on 
    drawing USAL-CB-LDLAY-00-000003-000 Rev.6 
    dated June 30, 2016.
3. 3D site model provided by CB&I/CHIYODA on March 28, 2016.
4. Finished design grade elevations are provided in each area by 
    CB&I/CHIYODA on drawings USAL-CB-CDDET-00-000088-001 
    through 015 dated May 13, 2016. Based on the finished grade 
    elevations, Fugro selected a generalized design grade elevation
    per area for engineering recommendations.
5. Cut and fill thickness were calculated based on a combination of 
    topography data presented on Plate 7, the selected design grade
    elevations for Areas 2 through 5 and 3D model provided by CBI&
    CHIYODA for Area 1, 6 and 7. No grading information is available 
    for Area 8. See text Section 4.0 Site Preparation for details.
6. Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.

Boring (2016)

> 30 ft

20 ~ 30 ft

10 ~ 20 ft

0 ~ 10 ft

0 - 10 ft

10 - 20 ft

20 - 30 ft

> 30 ft

Area 1 : Heavy Haul Road Area
Area 2 : Storage Tank Area
Area 3 : Condensate and Admin Area
Area 4 : Process Train Area
Area 5 : Utility Area
Area 6 : Laydown Area
Area 7 : Camp and Misc Area
Area 8 : Alternate Heavy Haul Road Area

A : Area 5 Pond Earthwork (See note 5)
B : Area 2 Trestle Earthwork (See note 5)
C : Area 3 Outfall Earthwork (See note 5)

Low-Lying Areas with possible loose silts/soft clays
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PLATE 17d

PROCESS TRAIN AREA - 4
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Minor Contour interval is 2 feet
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NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. Onshore Facilities plot plan is provided by CB&I/CHIYODA on 
    drawing USAL-CB-LDLAY-00-000003-000 Rev.6 
    dated June 30, 2016.
3. 3D site model provided by CB&I/CHIYODA on March 28, 2016.
4. Finished design grade elevations are provided in each area by 
    CB&I/CHIYODA on drawings USAL-CB-CDDET-00-000088-001 
    through 015 dated May 13, 2016. Based on the finished grade 
    elevations, Fugro selected a generalized design grade elevation
    per area for engineering recommendations.
5. Cut and fill thickness were calculated based on a combination of 
    topography data presented on Plate 7, the selected design grade
    elevations for Areas 2 through 5 and 3D model provided by CBI&
    CHIYODA for Area 1, 6 and 7. No grading information is available 
    for Area 8. See text Section 4.0 Site Preparation for details.
6. Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.

Boring (2016)

> 30 ft

20 ~ 30 ft

10 ~ 20 ft

0 ~ 10 ft

0 - 10 ft

10 - 20 ft

20 - 30 ft

> 30 ft

Area 1 : Heavy Haul Road Area
Area 2 : Storage Tank Area
Area 3 : Condensate and Admin Area
Area 4 : Process Train Area
Area 5 : Utility Area
Area 6 : Laydown Area
Area 7 : Camp and Misc Area
Area 8 : Alternate Heavy Haul Road Area

A : Area 5 Pond Earthwork (See note 5)
B : Area 2 Trestle Earthwork (See note 5)
C : Area 3 Outfall Earthwork (See note 5)

Low-Lying Areas with possible loose silts/soft clays

Report No. 04.10160001-



EA 2

AREA 4

AREA 3

AREA 5

B-40

B-39

B-38

B-37

B-36

B-34

B-32
B-95

B-90

B-96

B-89
B-87

B-94B-93

B-99

B-98

B-88

B-138

B-102

B-104

B-101

E-9

E-7

E-6

E-5

E-4

E-3

E-2

E-1

B-164

B-163

B-173

B-172

B-171

B-170

B-169

B-168

B-167

B-166

B-162

B-160

B-161

B-158

110

12
0

90

100

130 140

120

110

130

120

130

110

13
0

100

120

110

130

110

100

11
0

100

120

120

12
0

90

120

90

130

100

90

120

10
0

120

100

130 13
0

120

90

12
0

120

110

120

11
0

10
0

130

110

110

130

130

13
0

120

120

140

120

100

100

100

120

13
0

100

110

120

10
0

100

90

120

130

120

100

130

13
0

11
0

140

100

130

120

10
0

130

120

120

130

13
0

12
0

130

12
0

110

10
0

12090

130

110

120

12
0

120

100

90

130

120

120

10
0

120

10
0

120

130

130

HA-19

HA-18

HA-17

HA-15

HA-14

HA-13

HA-12

HA-11

HA-118

HA-117

HA-113

HA-112

HA-111HA-110
HA-109HA-108

HA-102

HA-101
HA-100

TP-13

TP-12

TP-10

EW-3

EW-11

N
S-

4

N
S-

5

EW-2

EW-10

EW-9

NS-2

Deep_EW-3

Deep_NS-2

NS-0

N
S-

4
N

S-
4

EW-2
EW-2

N
S-

4

EW-11

EW-2

EW-3

EW-2

EW-11

N
S-

5

N
S-

4

EW-11

B-86

151¡Æ20'45"W

151¡Æ20'45"W

151¡Æ21'0"W

151¡Æ21'0"W

151¡Æ21'15"W

151¡Æ21'15"W

151¡Æ21'30"W

151¡Æ21'30"W

151¡Æ21'45"W

151¡Æ21'45"W

151¡Æ20'30"W

60
¡Æ3

9'
45

"N

60
¡Æ3

9'
45

"N

60
¡Æ3

9'
30

"N

60
¡Æ3

9'
30

"N

PLATE 17e

UTILITY AREA - 5
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA

0 350 700175
Feet

R
:\0

41
00

\2
01

6 
P

ro
je

ct
s\

00
01

-0
09

9\
04

.1
01

60
00

1 
- A

KL
N

G
\0

7_
G

IS
\O

ut
pu

ts
\0

1_
R

E
PO

R
TS

\2
01

6_
11

_0
4_

In
te

gr
at

ed
R

ep
or

t\M
X

D
\P

la
te

-1
7e

_C
ut

A
nd

Fi
ll_

A
re

a5
.m

xd
, 2

/6
/2

01
7,

 k
im

k

A

Legend

Onshore Facilities Plot Plan

Fill Thickness Cut Thickness

Onshore LNG Facilities Study Area

Shallow Seismic (2014)
Shallow Seismic (2015)
ERT (2015)
Deep Seismic (2015)

GEOPHYSICAL SURVEY LINES

Boring (2015)

Test Pit (2015)
Boring (2014)

Hand Auger (2015)

Source: McLane, 2015

Minor Contour interval is 2 feet
Major Contour interval is 10 feet
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NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. Onshore Facilities plot plan is provided by CB&I/CHIYODA on 
    drawing USAL-CB-LDLAY-00-000003-000 Rev.6 
    dated June 30, 2016.
3. 3D site model provided by CB&I/CHIYODA on March 28, 2016.
4. Finished design grade elevations are provided in each area by 
    CB&I/CHIYODA on drawings USAL-CB-CDDET-00-000088-001 
    through 015 dated May 13, 2016. Based on the finished grade 
    elevations, Fugro selected a generalized design grade elevation
    per area for engineering recommendations.
5. Cut and fill thickness were calculated based on a combination of 
    topography data presented on Plate 7, the selected design grade
    elevations for Areas 2 through 5 and 3D model provided by CBI&
    CHIYODA for Area 1, 6 and 7. No grading information is available 
    for Area 8. See text Section 4.0 Site Preparation for details.
6. Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.

Boring (2016)

> 30 ft

20 ~ 30 ft

10 ~ 20 ft

0 ~ 10 ft

0 - 10 ft

10 - 20 ft

20 - 30 ft

> 30 ft

Area 1 : Heavy Haul Road Area
Area 2 : Storage Tank Area
Area 3 : Condensate and Admin Area
Area 4 : Process Train Area
Area 5 : Utility Area
Area 6 : Laydown Area
Area 7 : Camp and Misc Area
Area 8 : Alternate Heavy Haul Road Area

A : Area 5 Pond Earthwork (See note 5)
B : Area 2 Trestle Earthwork (See note 5)
C : Area 3 Outfall Earthwork (See note 5)

Low-Lying Areas with possible loose silts/soft clays
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NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. Onshore Facilities plot plan is provided by CB&I/CHIYODA on 
    drawing USAL-CB-LDLAY-00-000003-000 Rev.6 
    dated June 30, 2016.
3. 3D site model provided by CB&I/CHIYODA on March 28, 2016.
4. Finished design grade elevations are provided in each area by 
    CB&I/CHIYODA on drawings USAL-CB-CDDET-00-000088-001 
    through 015 dated May 13, 2016. Based on the finished grade 
    elevations, Fugro selected a generalized design grade elevation
    per area for engineering recommendations.
5. Cut and fill thickness were calculated based on a combination of 
    topography data presented on Plate 7, the selected design grade
    elevations for Areas 2 through 5 and 3D model provided by CBI&
    CHIYODA for Area 1, 6 and 7. No grading information is available 
    for Area 8. See text Section 4.0 Site Preparation for details.
6. Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.

Boring (2016)

> 30 ft
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> 30 ft

Area 1 : Heavy Haul Road Area
Area 2 : Storage Tank Area
Area 3 : Condensate and Admin Area
Area 4 : Process Train Area
Area 5 : Utility Area
Area 6 : Laydown Area
Area 7 : Camp and Misc Area
Area 8 : Alternate Heavy Haul Road Area
Low-Lying Areas with possible loose silts/soft clays
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KIMK11/29/2016 Design Cross Section Lines

LEGEND

GEOTECHNICAL EXPLORATIONS
Boring (2016)

Boring (2015)

Monitoring Well - Shallow (2016)

Downhole Geophysics (2015)

Onshore LNG Facilities Study Area

Monitoring Well - Shallow (2015)

Downhole Geophysics (2014)

Notes:
1. Base imagery provided by EXP Geomatics (EXP).
2. Onshore LNG Facilities Study Area provided by AKLNG.
3. Onshore Facilities plot plan is provided by CB&I/CHIYODA on drawings USAL-CB-LDLAY-00-000003-000 Rev.6

 dated June 30, 2016.
4. As-built coordinates of exploration locations provided by JOA Surveying Services, Inc. (2014) 

 and McLane Consulting, Inc. (2015, 2016).
5. Groundwater monitoring well MW-86B was abandoned during 2016 G&G program and replaced by

 MW-86BA (See text for detailes).

Test Pit (2015)

Hand Auger (2015)

Boring (2014)

PLAN OF DESIGN CROSS SECTION LINES
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA

Longitude, deg Latitude, deg

HA-11 104.53 2.8 -151.3582393 60.65512561

HA-12 93.98 4.3 -151.3582455 60.65560946

HA-13 97.62 2.3 -151.3582056 60.65592101

HA-14 121.19 1.6 -151.3578491 60.65868729

HA-15 121.09 3.2 -151.3578434 60.65898341

HA-17 116.12 2.5 -151.3582332 60.66167632

HA-18 108.69 5.5 -151.3581713 60.66230348

HA-19 106.92 6.9 -151.3581512 60.66313564

HA-20 119.04 2.6 -151.3581436 60.66416493

HA-21 123.32 2.8 -151.3581355 60.66451619

HA-22 130.06 2.8 -151.3580616 60.66606764

HA-100 97.71 4.3 -151.3560797 60.65762929

HA-101 88.78 2.0 -151.3518266 60.65757639

HA-102 104.23 4.0 -151.3632097 60.6611113

HA-103 117.69 3.0 -151.3668833 60.66134432

HA-104 124.01 3.8 -151.3587445 60.6649634

HA-105 124.7 2.2 -151.3509738 60.66444029

HA-106 118.92 1.8 -151.3647449 60.66838243

HA-107 118.88 3.7 -151.3631376 60.66840602

HA-108 123.01 1.5 -151.3579906 60.65936729

HA-109 111.12 1.5 -151.3543773 60.65935399

HA-110 100.45 4.0 -151.3500841 60.65926121

HA-111 102.15 2.0 -151.3494033 60.65927181

HA-112 106.13 2.0 -151.3602101 60.662931

HA-113 125.64 2.4 -151.3486347 60.66288061

HA-114 105.52 2.7 -151.365746 60.65950795

HA-115 121.16 3.3 -151.371427 60.6650298

HA-116 109.59 5.0 -151.350813 60.65354365

HA-117 90.06 3.0 -151.3507027 60.65758828

HA-118 94.46 2.0 -151.3507445 60.65811632

HA-119 123.19 2.0 -151.350797 60.66501537

Hand 
Augers

As-Built 
Elevation

 (NAVD88, ft)

Depth, 
ft

As-Built Coordinates 
(NAD83 - NSRS2007)

Monitoring Well - Shallow (2014)APT Well (2016)

Observation Well (2016)

GEOPHYSICAL SURVEY LINES

Shallow Seismic (2014)

Shallow Seismic (2015)
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Deep Seismic (2015)
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VES Location (2016)

BB

Longitude, deg Latitude, deg

TP-01 127.2 8 -151.36890605 60.67382958

TP-02 133.08 8 -151.35371804 60.67405024

TP-03 134.43 5 -151.35223907 60.67264108

TP-04 134.56 8 -151.34703124 60.67029871

TP-05 111.72 8 -151.36376102 60.66825015

TP-06 122.7 8 -151.36376305 60.66658642

TP-07 130.61 8 -151.35798402 60.66653967

TP-08 127.05 8 -151.36120253 60.66502775

TP-09 123.74 8 -151.35036700 60.66453403

TP-10 124.36 8 -151.36432332 60.66300351

TP-11 117.18 8 -151.36840024 60.66138217

TP-12 122.53 8 -151.35995040 60.65957943

TP-13 97.98 8 -151.35843823 60.65650048

TP-14 97.02 11 -151.35507881 60.65339243

Test Pits
As-Built 

Elevation
 (NAVD88, ft)

Depth, 
ft

As-Built Coordinates 
(NAD83 - NSRS2007)

Downhole Geophysics (2016)

LNG FACILITIES 
STUDY AREA
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Monitoring Well - Shallow&Deep (2015)

Monitoring Well - Shallow&Deep (2014)

Longitude, deg Latitude, deg Longitude, deg Latitude, deg

B-9 132.25 100.50 -151.35640930 60.67185419 B-105 95.54 101.00 -151.35368353 60.65469558

B-10 132.80 103.00 -151.35002130 60.67188199 1 B-107 96.04 101.00 -151.35545580 60.65337380 1

B-11 136.36 101.30 -151.34366490 60.67192943 B-110 117.07 155.70 -151.35348741 60.65205636 1

B-14 133.40 110.70 -151.35375740 60.67003682 1 B-112 109.09 101.00 -151.35846843 60.65124872 2

B-15 122.96 101.00 -151.37105710 60.66836028 B-113 112.53 113.50 -151.35080438 60.65052782

B-17 131.21 101.50 -151.35723250 60.66845974 B-114 114.99 126.00 -151.35629452 60.64907498

B-18 131.25 101.50 -151.35041260 60.66826252 1 B-117 7.60 99.30 -151.36078845 60.65228123

B-23 124.63 186.50 -151.37288540 60.66494561 B-120 15.41 101.00 -151.36601528 60.65771551

B-24 120.40 101.00 -151.36864010 60.66523854 B-121 16.38 120.40 -151.36825549 60.65946757 1

B-26 125.54 100.50 -151.35535980 60.66481307 B-122 16.52 101.00 -151.37037895 60.66120614

B-27 124.35 101.50 -151.35039120 60.66461107 1 B-123 15.78 139.00 -151.37209000 60.66279044 1

B-28 118.89 103.00 -151.34486220 60.66475620 1 B-124 13.68 78.50 -151.37584730 60.66551173

B-32 122.99 101.50 -151.35084730 60.66109265 1 B-125 14.43 101.00 -151.37751496 60.66684480

B-34 111.83 101.00 -151.35361470 60.65951893 B-126 14.43 127.00 -151.37914509 60.66831013 1

B-36 111.70 103.00 -151.35789050 60.65768300 1 B-127 15.98 101.00 -151.38141047 60.67012169

B-37 106.27 27.00 -151.35022180 60.65717918 B-131 133.25 91.00 -151.35225744 60.67274798 1 1

B-38 123.47 151.30 -151.34359640 60.65746298 B-132 122.90 111.00 -151.36911316 60.66986806

B-39 95.51 151.50 -151.35615280 60.65559414 2 B-133 125.63 105.50 -151.37244708 60.67540767

B-40 120.84 101.50 -151.34721580 60.65547709 B-135 112.66 150.50 -151.35586806 60.64679349 1

B-42 118.85 101.50 -151.35029920 60.65453131 1 B-136 13.42 94.00 -151.35727753 60.64689374

B-43 121.14 102.80 -151.34362450 60.65405368 B-137 116.64 115.50 -151.35941780 60.65248997 1

B-45 109.09 101.50 -151.35759480 60.65465742 B-138 103.22 146.00 -151.34969539 60.65926678 2

B-47 119.73 151.00 -151.36972090 60.66227016 1 B-146 111.74 217.30 -151.36648264 60.66243655 1

B-49 127.76 101.50 -151.36274610 60.67526763 1 B-147 119.69 200.30 -151.36747798 60.66209855

B-50 131.66 151.50 -151.35335930 60.67524580 2 B-148 122.26 206.10 -151.36726271 60.66278039

B-60 135.49 81.00 -151.34970518 60.67539889 B-149 126.30 223.00 -151.36585008 60.66265279

B-61 137.58 96.00 -151.34332584 60.67530860 B-150 110.97 200.20 -151.36610352 60.66195569

B-62 127.66 101.30 -151.36898112 60.67372335 2 1 B-151 125.85 201.00 -151.36476522 60.66571099

B-64 133.91 86.00 -151.35383276 60.67397590 1 B-152 125.79 150.40 -151.36303312 60.66626550

B-66 127.44 105.00 -151.37372952 60.67185480 B-153 126.81 150.60 -151.36397783 60.66511871

B-67 124.49 110.50 -151.36405465 60.67196390 B-154 127.46 151.00 -151.36228714 60.66562743

B-68 122.47 202.00 -151.37961780 60.67016196 1 B-155 126.76 151.00 -151.36228399 60.66502805 1

B-69 123.86 105.50 -151.37590717 60.67015134 B-156 124.84 151.00 -151.36239760 60.66393399

B-71 116.20 101.00 -151.36427266 60.66996116 B-157 124.51 151.00 -151.36066599 60.66448827 1

B-72 135.28 86.30 -151.34710070 60.67027771 1 1 B-158 120.63 150.50 -151.36163461 60.66329807

B-73 122.34 111.00 -151.37753990 60.66852118 B-159 118.84 150.30 -151.35991084 60.66385187

B-74 111.99 151.00 -151.36389233 60.66824205 1 2 1 B-160 115.35 150.20 -151.36011160 60.66335236 1

B-75 129.87 101.50 -151.36028017 60.66890221 B-161 105.03 156.00 -151.36001832 60.66225349

B-76 130.47 101.00 -151.34362252 60.66829367 B-162 111.45 151.00 -151.35926363 60.66151597

B-77 116.01 202.00 -151.37510864 60.66654928 1 2 B-163 104.85 150.90 -151.35752400 60.66210614

B-78 118.09 101.00 -151.37192900 60.66654928 B-164 105.43 151.00 -151.35773753 60.66157129 1

B-79 123.61 101.00 -151.36374290 60.66653811 1 1 B-165 103.54 150.30 -151.36510331 60.66011521

B-80 130.85 100.50 -151.35803312 60.66653133 1 1 B-166 100.68 150.70 -151.36262002 60.66132084

B-81 128.79 106.00 -151.35027766 60.66667672 B-167 111.91 150.30 -151.36390727 60.65921073

B-82 116.34 150.50 -151.34337253 60.66650909 2 1 B-168 118.89 176.00 -151.36134711 60.66001705 1

B-83 126.03 106.00 -151.36693500 60.66514200 1 B-169 122.82 151.00 -151.36179473 60.65885340

B-84 127.53 100.80 -151.36123975 60.66503400 1 B-170 123.01 171.00 -151.35783392 60.65955956

B-85 119.50 202.00 -151.37102452 60.66284303 B-171 116.53 151.00 -151.35643036 60.66026570 1

B-86 124.85 101.00 -151.36453497 60.66300368 1 3 1 B-172 119.91 160.50 -151.35294376 60.66135351

B-87 106.46 96.30 -151.35823947 60.66291477 1 1 B-173 121.02 171.00 -151.35167947 60.66013946

B-88 93.98 101.30 -151.35380723 60.66288908 B-176 27.14 210.20 -151.39778916 60.68727972 1

B-89 126.64 101.30 -151.35055076 60.66287057 B-177 29.39 51.00 -151.39577948 60.68747575

B-90 110.48 101.00 -151.36189643 60.66213101 B-178 34.20 51.00 -151.39453464 60.68753301

B-91 117.54 100.60 -151.36864403 60.66129503 2 1 B-179 43.66 51.00 -151.39339076 60.68760076

B-92 118.03 99.80 -151.36624365 60.66135905 B-180 77.76 76.00 -151.39342768 60.68827819

B-93 118.69 101.00 -151.35681706 60.66095091 B-181 87.19 76.50 -151.39334051 60.68889704

B-94 127.39 101.00 -151.34346988 60.66106965 B-182 85.60 50.50 -151.39314642 60.68956559

B-95 96.73 101.00 -151.36332415 60.66078281 B-183 98.76 101.10 -151.39333025 60.69015403

B-96 97.65 101.00 -151.35473390 60.66054881 B-189 119.97 201.00 -151.36061126 60.65385926

B-97 109.47 203.00 -151.36669900 60.65946066 1 B-190 20.56 97.10 -151.36215168 60.65382001

B-98 115.67 101.00 -151.35997475 60.65951243 2 1 B-191 20.50 114.20 -151.37337267 60.66365831

B-99 123.82 151.00 -151.34652491 60.65948995 B-192 123.19 239.30 -151.37209739 60.66371093

B-101 94.98 152.00 -151.35402409 60.65744590 1 B-195 119.97 226.00 -151.36924661 60.66487249 1

B-102 97.95 101.00 -151.35833603 60.65645887 1 B-197 122.74 249.60 -151.36922005 60.66381855

B-104 95.22 105.90 -151.35258202 60.65547421 B-198 117.99 300.50 -151.36747007 60.66435767

MW(2) TP(3) Borings
As-Built 

Elevation
 (NAVD88, ft)

Depth, ft
As-Built Coordinates 
(NAD83 - NSRS2007) DH(1) MW(2) TP(3)

As-Built Coordinates 
(NAD83 - NSRS2007)Borings

As-Built 
Elevation

 (NAVD88, ft)
Depth, ft DH(1)

Longitude, deg Latitude, deg

MW-14 133.70 56.00 -151.35376440 60.67001489
MW-27 124.30 57.00 -151.35037410 60.66459539

MW-39A 95.50 147.00 -151.35615710 60.65557926

MW-39B 95.30 40.00 -151.35613450 60.65560508

MW-50A 132.60 146.00 -151.35331470 60.67523060

MW-50B 132.20 55.50 -151.35336650 60.67526072

MW-62A 127.36 145.40 -151.36900760 60.67372740

MW-62B 127.63 47.00 -151.36896370 60.67373020

MW-74A 111.70 159.00 -151.36390300 60.66825110

MW-74B 111.53 81.00 -151.36390170 60.66822290

MW-77A 116.31 146.00 -151.37507200 60.66655740

MW-77B 116.25 61.00 -151.37506340 60.66654210

MW-80 130.99 61.70 -151.35796510 60.66660890

MW-82A 118.58 150.00 -151.34354410 60.66651740

MW-82B 119.22 52.00 -151.34358260 60.66654600

MW-86A 124.44 146.00 -151.36452040 60.66301340

MW-86B 124.48 42.00 -151.36451240 60.66299700

MW-87 106.91 52.50 -151.35826080 60.66293920

MW-91A 117.27 146.00 -151.36859480 60.66133530

MW-91B 117.31 64.00 -151.36858380 60.66131500

MW-98A 122.17 116.00 -151.36000880 60.65949110

MW-98B 122.26 43.00 -151.36003290 60.65952300

MW-112AA 115.55 119.00 -151.35844950 60.65126000

MW-112B 115.76 61.00 -151.35847780 60.65124200

MW-138A 103.22 146.80 -151.34969540 60.65926680

MW-138B 103.33 43.30 -151.34973370 60.65927620

APT-1 117.09 138.00 -151.34706092 60.66315390

APT-2 126.99 137.00 -151.34195457 60.66107404

APT-3 115.83 437.00 -151.34698760 60.66312928

OW-1 109.56 79.00 -151.34463703 60.66385170

OW-2 109.09 150.00 -151.34460741 60.66382579

OW-3 128.26 70.00 -151.34191656 60.66235654

OW-4 128.29 137.00 -151.34194479 60.66238108

MW-86BA 124.73 66.00 -151.36456512 60.66299257

Monitoring
Wells

As-Built 
Elevation

 (NAVD88, ft)

Depth, 
ft

As-Built Coordinates 
(NAD83 - NSRS2007)

Marine Boring (2015)

Drive Sampling (2015)

Notes:

(1)DH = Downhole Seismic Test (2)MW = Monitoring Well (3)TP = Test Pit

AREA 1

AREA 2

AREA 3

AREA 5

AREA 6

AREA 7

AREA 4

AREA 8

Cross Section Lines - Design Profiles1

1 Cross Section Lines - Slope Stability Profiles (2016)
1 Cross Section Lines - Slope Stability Profiles (2015)

Inset A

Inset A
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SOIL DESCRIPTIONS

SELECTED DESIGN PROFILE - AREA 1
CROSS SECTION HA1 - HA1'
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA

PLATE 21a

TUBE AND SPT SAMPLES

Ref/3''

P
20

86/11''

Push thin-walled 3'' tube.
Number of blows to produce 12'' of penetration 
after the initial 6'' of seating.
Number of blows required to produce the 
indicated penetration after an initial 6'' seating.
50 blows produced the indicated penetration 
during the initial 6'' interval.

UNDRAINED SHEAR STRENGTH (Su)

Soil Strength Exceeds Instrument's 
Maximum Measurable Strength.  

Unconsolidated Undrained Triaxial

Torvane

Pocket Penetrometer

W.O.H. Weight of Hammer

NOTES:
1.  Topographic source data is from Kenai Peninsula Borough LiDAR, collected in 2008 and processed 
     using 4 feet bin interval. Topographic elevation is referenced to NAVD88. Data provided by EXP Geomatics (EXP).
2.  As-built coordinates of exploration locations provided by JOA Surveying Services, Inc. (2014) and 
     McLane Consulting, Inc.(2015, 2016).
3.  Stratigraphic contacts are approximate, and interpreted from borings.  Conditions vary both along and
     perpendicular to the section line. The lateral extent of the top soil is not known based on the limited borings.
4.  Boring data are projected onto the cross section line, therefore, stratigraphic contacts may not 
     correspond to the descriptions (lithology, shear strength, etc.) on the logs.
5.  Material descriptions are generalized.  Materials may vary within the stratigraphic unit and include layers 
     of material that differ from the general description.  Refer to boring logs for detailed descriptions 
     of the materials encountered at the exploration location.
6.  See Plate 20 for location of explorations and cross section lines.
7.  Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.

LEGEND
GEOTECHNICAL EXPLORATIONS

Boring (2015) 
Topographic Elevation (KPB, 2008)

Lean CLAY (CL)

Sandy Lean CLAY (CL)

Lean Clay with Sand (CL)

Topsoil

Silty Gravel with Sand (GM)

Silt (ML)

Sandy Silt (ML)

Sandy Silt with Gravel (ML)

Clayey Sand (SC)

Silty Sand (SM)

Silty Sand with Gravel (SM)

Sand (SP)

Sand with Gravel (SP)

Sand with Silt and Gravel (SP-SM)

Sand with Gravel (SW)

Sand (SW)

Sand with Silt and Gravel (SW-SM)-200
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SELECTED GROUNDWATER TABLE 60 FT
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P-Wave Velocity (ft/s)
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SOIL DESCRIPTIONS

SELECTED DESIGN PROFILE - AREA 1
CROSS SECTION HA2 - HA2'
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA

PLATE 21b

TUBE AND SPT SAMPLES

Ref/3''

P
20

86/11''

Push thin-walled 3'' tube.
Number of blows to produce 12'' of penetration 
after the initial 6'' of seating.
Number of blows required to produce the 
indicated penetration after an initial 6'' seating.
50 blows produced the indicated penetration 
during the initial 6'' interval.

UNDRAINED SHEAR STRENGTH (Su)

Soil Strength Exceeds Instrument's 
Maximum Measurable Strength.  

Unconsolidated Undrained Triaxial

Torvane

Pocket Penetrometer

W.O.H. Weight of Hammer

LEGEND
GEOTECHNICAL EXPLORATIONS

Boring (2015) 
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SELECTED GROUNDWATER TABLE 60 FT

FINISHED
DESIGN GRADE

60 ft
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Vertical Exaggeration = 3.0X

Silt with Sand (ML)

Sandy Silt (ML)

Gravel (GP)

Lean CLAY (CL)

Sandy Lean CLAY (CL)

Lean Clay with Sand (CL)

Lean Clay with Gravel (CL)

NOTES:
1.  Topographic source data is from Kenai Peninsula Borough LiDAR, collected in 2008 and processed 
     using 4 feet bin interval. Topographic elevation is referenced to NAVD88. Data provided by EXP Geomatics (EXP).
2.  As-built coordinates of exploration locations provided by JOA Surveying Services, Inc. (2014) and 
     McLane Consulting, Inc.(2015, 2016).
3.  Stratigraphic contacts are approximate, and interpreted from borings.  Conditions vary both along and
     perpendicular to the section line. The lateral extent of the top soil is not known based on the limited borings.
4.  Boring data are projected onto the cross section line, therefore, stratigraphic contacts may not 
     correspond to the descriptions (lithology, shear strength, etc.) on the logs.
5.  Material descriptions are generalized.  Materials may vary within the stratigraphic unit and include layers 
     of material that differ from the general description.  Refer to boring logs for detailed descriptions 
     of the materials encountered at the exploration location.
6.  See Plate 20 for location of explorations and cross section lines.
7.  Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.
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SOIL DESCRIPTIONS

SELECTED DESIGN PROFILE - AREA 1
CROSS SECTION HA3 - HA3'
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA

PLATE 21c

TUBE AND SPT SAMPLES

Ref/3''

P
20

86/11''

Push thin-walled 3'' tube.
Number of blows to produce 12'' of penetration 
after the initial 6'' of seating.
Number of blows required to produce the 
indicated penetration after an initial 6'' seating.
50 blows produced the indicated penetration 
during the initial 6'' interval.

UNDRAINED SHEAR STRENGTH (Su)

Soil Strength Exceeds Instrument's 
Maximum Measurable Strength.  

Unconsolidated Undrained Triaxial

Torvane

Pocket Penetrometer

W.O.H. Weight of Hammer

LEGEND
GEOTECHNICAL EXPLORATIONS
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Boring (2014)
Topographic Elevation (KPB, 2008)
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PS-Logging

NOTES:
1.  Topographic source data is from Kenai Peninsula Borough LiDAR, collected in 2008 and processed 
     using 4 feet bin interval. Topographic elevation is referenced to NAVD88. Data provided by EXP Geomatics (EXP).
2.  As-built coordinates of exploration locations provided by JOA Surveying Services, Inc. (2014) and 
     McLane Consulting, Inc.(2015, 2016).
3.  Stratigraphic contacts are approximate, and interpreted from borings.  Conditions vary both along and
     perpendicular to the section line. The lateral extent of the top soil is not known based on the limited borings.
4.  Boring data are projected onto the cross section line, therefore, stratigraphic contacts may not 
     correspond to the descriptions (lithology, shear strength, etc.) on the logs.
5.  Material descriptions are generalized.  Materials may vary within the stratigraphic unit and include layers 
     of material that differ from the general description.  Refer to boring logs for detailed descriptions 
     of the materials encountered at the exploration location.
6.  See Plate 20 for location of explorations and cross section lines.
7.  Elevation (MLLW, ft) = Elevation (NAVD88, ft) + 7.32 ft.
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SELECTED DESIGN PROFILES - AREA 2
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SELECTED DESIGN PROFILE - AREA 2 (DP2A-S - DP2A-S')

TUBE AND SPT SAMPLES NOTES:UNDRAINED SHEAR STRENGTH (Su)

M
B

-0
8

53
6 

ft,
 N

or
th

M
B

-0
9

50
3 

ft,
 N

or
th

M
B

-1
2

46
2 

ft,
 S

ou
th

M
B

-1
3

42
7 

ft,
 S

ou
th

M
B

-1
4

37
5 

ft,
 S

ou
th

B
-2

3
49

1 
ft,

 N
or

th

B
-8

5
33

7 
ft,

 S
ou

th

B
-1

23
22

8 
ft,

 S
ou

th

B
-1

91
14

2 
ft,

 N
or

th

B
-1

92
34

 ft
, N

or
th

B
-1

97
21

1 
ft,

 S
ou

th

SOIL DESCRIPTIONS

LEGEND
GEOTECHNICAL EXPLORATIONS

PS-Logging

Report No. 04.10160001-



SELECTED DESIGN PROFILE - AREA 2 (DP2B-S - DP2B-S')

TUBE AND SPT SAMPLES NOTES:UNDRAINED SHEAR STRENGTH (Su)
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SELECTED DESIGN PROFILE - AREA 3
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SELECTED DESIGN PROFILE - AREA 3 (DP3-S - DP3-S')

TUBE AND SPT SAMPLES NOTES:UNDRAINED SHEAR STRENGTH (Su)
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SELECTED DESIGN PROFILES - AREA 4

TUBE AND SPT SAMPLESUNDRAINED SHEAR STRENGTH (Su) NOTES:
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SOIL DESCRIPTIONS
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SELECTED DESIGN PROFILE - AREA 8

TUBE AND SPT SAMPLESUNDRAINED SHEAR STRENGTH (Su)
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SELECTED DESIGN PROFILE - AREA 8

TUBE AND SPT SAMPLES NOTES:UNDRAINED SHEAR STRENGTH (Su)
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SELECTED DESIGN PROFILE - AREA 8

TUBE AND SPT SAMPLESUNDRAINED SHEAR STRENGTH (Su) NOTES:
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SPT Nfield, N60, N1,60 - AREA 1 (HA1-HA1')
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 2 a
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SPT N1,60 WITH SELECTED PARAMETERS - AREA 1 (HA1-HA1')
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 2 b

-25

0

25

50

75

100

125
0 10 20 30 40 50 60 70 80 90 100

El
ev

at
io

n 
(ft

, N
AV

D
88

)

SPT N1,60

N1_60

Report No. 04.101

Confidential 
LNG Facilities Onshore Integrated Site Characterization 

and Geotechnical Engineering Report 
USAL-FG-GRZZZ-00-002016-009 Rev.0 -Feb-17



TOTAL AND DRY UNIT WEIGHTS (CLAY) - AREA 1 (HA1-HA1')
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 22c
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Note: Unit Weight Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
Error bars represent the lower and upper limits based on 
the selected correlation.
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GRAVEL AND FINES CONTENT - AREA 1 (HA1-HA1')
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
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SPT Nfield, N60, N1,60 - AREA 1 (HA2-HA2')
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SPT N1,60 WITH SELECTED PARAMETERS - AREA 1 (HA2-HA2')
ONSHORE LNG FACILITIES
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TOTAL AND DRY UNIT WEIGHTS (CLAY) - AREA 1 (HA2-HA2')
ONSHORE LNG FACILITIES
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Note: Unit Weight Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
Error bars represent the lower and upper limits based on 
the selected correlation.
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UNDRAINED SHEAR STRENGTH - AREA 1 (HA2-HA2')
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SPT Nfield, N60, N1,60 - AREA 1 (HA3-HA3')
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SPT N1,60 WITH SELECTED PARAMETERS - AREA 1 (HA3-HA3')
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TOTAL AND DRY UNIT WEIGHTS (CLAY) - AREA 1 (HA3-HA3')
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 24c
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Note: Unit Weight Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
Error bars represent the lower and upper limits based on 
the selected correlation.
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UNDRAINED SHEAR STRENGTH - AREA 1 (HA3-HA3')
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FRICTION ANGLES - AREA 1 (HA3-HA3')
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SPT Nfield, N60, N1,60 - AREA 2A (DP2A)
ONSHORE LNG FACILITIES
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SPT N1 60 - AREA 2A (DP2A)
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TOTAL AND DRY UNIT WEIGHTS (CLAY) - AREA 2A (DP2A)
ONSHORE LNG FACILITIES
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Note: Unit Weight Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
Error bars represent the lower and upper limits based on 
the selected correlation.
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GRAVEL AND FINES CONTENT - AREA 2A (DP2A)
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UNDRAINED SHEAR STRENGTH - AREA 2A (DP2A)
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FRICTION ANGLES - AREA 2A (DP2A)
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SPT N1 60 - AREA 2A (DP2A-S)
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TOTAL AND DRY UNIT WEIGHTS (CLAY) - AREA 2A-S (DP2A-S)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 26c
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Note: Unit Weight Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
Error bars represent the lower and upper limits based on 
the selected correlation.
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GRAVEL AND FINES CONTENT - AREA 2A-S (DP2A-S)
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UNDRAINED SHEAR STRENGTH - AREA 2A-S (DP2A-S)
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FRICTION ANGLES - AREA 2A-S (DP2A-S)
ONSHORE LNG FACILITIES
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based on N1,60 correlation introduced by Bowles (1977). 
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SPT Nfield, N60, N1,60 - AREA 2B (DP2B)
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SPT N1 60 - AREA 2B (DP2B)
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TOTAL AND DRY UNIT WEIGHTS (CLAY) - AREA 2B (DP2B)
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based on N1,60 correlation introduced by Bowles (1977). 
Error bars represent the lower and upper limits based on 
the selected correlation.
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GRAVEL AND FINES CONTENT - AREA 2B (DP2B)
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UNDRAINED SHEAR STRENGTH - AREA 2B (DP2B)
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FRICTION ANGLES - AREA 2B (DP2B)
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based on N1,60 correlation introduced by Bowles (1977). 
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SPT Nfield, N60, N1,60 - AREA 2C (DP2C)
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SPT N1 60 - AREA 2C (DP2C)
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TOTAL AND DRY UNIT WEIGHTS (CLAY) - AREA 2C (DP2C)
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NIKISKI, ALASKA PLATE 28c
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Note: Unit Weight Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
Error bars represent the lower and upper limits based on 
the selected correlation.
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GRAVEL AND FINES CONTENT - AREA 2C (DP2C)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 2 d
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UNDRAINED SHEAR STRENGTH - AREA 2C (DP2C)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 28e
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FRICTION ANGLES - AREA 2C (DP2C)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 28f
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Note: Friction Angle Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
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SPT Nfield, N60, N1,60 - AREA 3 (DP3)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 29a
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SPT N1 60 - AREA 3 (DP3)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 29b
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TOTAL AND DRY UNIT WEIGHTS (CLAY) - AREA 3 (DP3)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 29c
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Note: Unit Weight Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
Error bars represent the lower and upper limits based on 
the selected correlation.
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GRAVEL AND FINES CONTENT - AREA 3 (DP3)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 29d
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UNDRAINED SHEAR STRENGTH - AREA 3 (DP3)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 29e
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FRICTION ANGLES - AREA 3 (DP3)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 29f

-100

-75

-50

-25

0

25

50

75

100

125
25 30 35 40 45 50

El
ev

at
io

n 
(ft

, N
AV

D
88

)

Friction Angle (degree)

Direct Simple Shear Direct Shear Friction Angle Correlation

Phi = 34

Phi = 35

Phi = 36

Phi = 37

Note: Friction Angle Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
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SPT Nfield, N60, N1,60 - AREA 3-S (DP3-S)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 30a
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SPT N1 60 - AREA 3-S (DP3-S)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 30b
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TOTAL AND DRY UNIT WEIGHTS (CLAY) - AREA 3-S (DP3-S)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 30c
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Note: Unit Weight Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
Error bars represent the lower and upper limits based on 
the selected correlation.
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GRAVEL AND FINES CONTENT - AREA 3-S (DP3-S)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 30d
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UNDRAINED SHEAR STRENGTH - AREA 3-S (DP3-S)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 30e
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FRICTION ANGLES - AREA 3-S (DP3-S)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 30f
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Note: Friction Angle Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
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SPT Nfield, N60, N1,60 - AREA 4A (DP4A)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 31a
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SPT N1 60 - AREA 4A (DP4A)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 31b
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TOTAL AND DRY UNIT WEIGHTS (CLAY) - AREA 4A (DP4A)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 31c
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Note: Unit Weight Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
Error bars represent the lower and upper limits based on 
the selected correlation.
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GRAVEL AND FINES CONTENT - AREA 4A (DP4A)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 31d
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UNDRAINED SHEAR STRENGTH - AREA 4A (DP4A)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 31e
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SPT Nfield, N60, N1,60 - AREA 4B (DP4B)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 32a
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SPT N1 60 - AREA 4B (DP4B)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 32b
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TOTAL AND DRY UNIT WEIGHTS (CLAY) - AREA 4B (DP4B)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 32c
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Note: Unit Weight Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
Error bars represent the lower and upper limits based on 
the selected correlation.
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GRAVEL AND FINES CONTENT - AREA 4B (DP4B)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 32d
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UNDRAINED SHEAR STRENGTH - AREA 4B (DP4B)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 32e
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SPT Nfield, N60, N1,60 - AREA 5 (DP5)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 33a
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SPT N1 60 - AREA 5 (DP5)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 33b
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TOTAL AND DRY UNIT WEIGHTS (CLAY) - AREA 5 (DP5)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 33c
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Note: Unit Weight Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
Error bars represent the lower and upper limits based on 
the selected correlation.
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GRAVEL AND FINES CONTENT - AREA 5 (DP5)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 33d
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UNDRAINED SHEAR STRENGTH - AREA 5 (DP5)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 33e
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SPT Nfield, N60, N1,60 - AREA 6 (DP6)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 34a
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SPT N1 60 - AREA 6 (DP6)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 34b
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TOTAL AND DRY UNIT WEIGHTS (CLAY) - AREA 6 (DP6)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 34c
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Note: Unit Weight Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
Error bars represent the lower and upper limits based on 
the selected correlation.
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GRAVEL AND FINES CONTENT - AREA 6 (DP6)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 34d
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UNDRAINED SHEAR STRENGTH - AREA 6 (DP6)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 34e
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SPT Nfield, N60, N1,60 - AREA 8 (B-176)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 35a

-200

-175

-150

-125

-100

-75

-50

-25

0

25

50
0 10 20 30 40 50 60 70 80 90 100

El
ev

at
io

n 
(ft

, N
AV

D
88

)

SPT Nfield, N60, N1,60

N_field N_60 N1_60

Report No. 04.101

Confidential 
LNG Facilities Onshore Integrated Site Characterization 

and Geotechnical Engineering Report 
USAL-FG-GRZZZ-00-002016-009 Rev.0 -Feb-17



SPT N1,60 - AREA 8 (B-176)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 35b
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TOTAL AND DRY UNIT WEIGHTS (CLAY) - AREA 8 (B-176)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 35c
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Note: Unit Weight Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
Error bars represent the lower and upper limits based on 
the selected correlation.
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GRAVEL AND FINES CONTENT - AREA 8 (B-176)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 35d
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UNDRAINED SHEAR STRENGTH - AREA 8 (B-176)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 35e
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SPT Nfield, N60, N1,60 - AREA 8 (B-183)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 36a
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SPT N1,60 - AREA 8 (B-183)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 36b
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TOTAL AND DRY UNIT WEIGHTS (CLAY) - AREA 8 (B-183)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 36c
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t= 118 pcf

t= 125 pcf
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t= 125 pcf

Note: Unit Weight Correlation data points are calculated 
based on N1,60 correlation introduced by Bowles (1977). 
Error bars represent the lower and upper limits based on 
the selected correlation.
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GRAVEL AND FINES CONTENT - AREA 8 (B-183)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA PLATE 36d
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Tank Shell

Proposed Rough Grade

LNG TANK

Base Slab

PLATE  A-1

SCHEMATIC VIEW OF LNG TANK FOUNDATIONS
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA

(NOT TO SCALE)

LNG TANK

PLAN VIEW OF TANK FOUNDATION

CROSS-SECTION VIEW OF TANK FOUNDATION

Non-Frost
Susceptible

Fill

Concrete Slab

Tank Shell

Native Soil

2:1 (min)

2% (Slope)

Native Soil

Foundation Slab

SEISMIC BASE ISOLATOR11'10" ft

Non-Frost
Susceptible

Fill

2'
20' 5'

1'10"

NOTE:
1. PLEASE REFER TO DRAWING NO. USAL-OT-CDZZZ-80-000001-004 REV. 0,

DATED APRIL 1, 2016. FOR MORE DETAILS OF BASE SLAB, SEISMIC BASE ISOLATOR
AND FOUNDATION SLAB .
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PLATE  B-

TYPICAL INSULATED SPREAD FOOTING
FOR HEATED BUILDING

ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISKI, ALASKA
(NOT TO SCALE)

IMPERVIOUS MATERIAL
(ASPHALT SURFACE OR PAVING)

INSULATION

WALL

FLOOR SLAB

GRADE BEAM

SPREAD FOOTING

L= 48"

t

D
= 

4'
 (m

in
.)

NOTES:
1. THE PURPOSE OF THE IMPERVIOUS SURFACING IS TO REDUCE POTENTIAL SURFACE

WATER FILTRATION INTO THE FOUNDATION BACKFILL THAT MAY ADVERSELY AFFECT
FOUNDATION PERFORMANCE. THIS IS ALSO RECOMMENDED WHERE THERE IS A RISK OF
HYDROCARBON SPILLAGE TO REDUCE POTENTIAL CONTACT WITH RIGID INSULATION.

2. REFERENCE HUD DESIGN GUIDE FOR FPSF (1994).

RECOMMENDED
MINIMUM
BUILDING

TEMPERATURE
 MIN. RIGID

INSULATION
THICKNESS(t)

OUTWARD
HORIZONTAL
DISTANCE (L)

48"

48"

2% (SLOPE)

REFERENCES:
1) ASTM C 518. STANDARD TEST METHOD FOR STEADY-STATE THERMAL TRANSMISSION PROPERTIES BY MEANS OF

THE HEAT FLOW METER APPARATUS.
2) ASCE DESIGN AND CONSTRUCTION OF FROST PROTECTED SHALLOW FOUNDATIONS. (2001). SEI/ASCE 32-01.
3) REVISED BUILDER'S GUIDE TO FROST PROTECTED SHALLOW FOUNDATIONS. (2004). NATIONAL ASSOCIATION OF

HOME BUILDERS (NAHB) RESEARCH CENTER, INC.
4) DESIGN GUIDE FOR FROST-PROTECTED SHALLOW FOUNDATIONS. (1994). US DEPARTMENT OF HOUSING AND

URBAN DEVELOPMENT OFFICE OF POLICY DEVELOPMENT AND RESEARCH.

R Value = 9.0 ft2
R Value = 8.0 ft2  along walls
R Value = 11.2 ft2  along corners

(ASCE 2001, ASTM C518)

MAX 12"
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PLATE  B- 1

TYPICAL INSULATED SPREAD FOOTING
FOR UNHEATED BUILDING
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA

(NOT TO SCALE)

D=4' (MIN)

L= 8'

 SPREAD FOOTING

COMPACTED BACKFILL

GROUND SURFACE

INSULATION

t=6.5" (MIN)

R Value = 26.0 ft2

(ASCE 2001, ASTM C518)

REFERENCES:
1) ASTM C 518. STANDARD TEST METHOD FOR STEADY-STATE THERMAL TRANSMISSION PROPERTIES BY MEANS OF

THE HEAT FLOW METER APPARATUS.
2) ASCE DESIGN AND CONSTRUCTION OF FROST PROTECTED SHALLOW FOUNDATIONS. (2001). SEI/ASCE 32-01.
3) REVISED BUILDER'S GUIDE TO FROST PROTECTED SHALLOW FOUNDATIONS. (2004). NATIONAL ASSOCIATION OF

HOME BUILDERS (NAHB) RESEARCH CENTER, INC.
4) DESIGN GUIDE FOR FROST-PROTECTED SHALLOW FOUNDATIONS. (1994). US DEPARTMENT OF HOUSING AND

URBAN DEVELOPMENT OFFICE OF POLICY DEVELOPMENT AND RESEARCH.

EXISTING SUBGRADE
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PLATE  B-

TYPICAL INSULATED MAT FOUNDATION / SLAB-ON-GRADE
FOR HEATED BUILDING

ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISKI, ALASKA
(NOT TO SCALE)

BU
IL

D
IN

G

FINAL GRADE

INSULATION

FOOTING

FLOOR SLAB

2" MIN.

NOTE:
1. HEATED BUILDING SHOULD COVER THE ENTIRE CONCRETE FLOOR SLAB AREA

TO PREVENT FROST FROM PENETRATING THROUGH THE CONCRETE FOOTING.

L= 48"

2% (SLOPE)

t

RECOMMENDED
MINIMUM
BUILDING

TEMPERATURE
RIGID

INSULATION
THICKNESS(t)

OUTWARD
HORIZONTAL
DISTANCE (L)

48"

48"

REFERENCES:
1) ASTM C 518. STANDARD TEST METHOD FOR STEADY-STATE THERMAL TRANSMISSION PROPERTIES BY MEANS OF

THE HEAT FLOW METER APPARATUS.
2) ASCE DESIGN AND CONSTRUCTION OF FROST PROTECTED SHALLOW FOUNDATIONS. (2001). SEI/ASCE 32-01.
3) REVISED BUILDER'S GUIDE TO FROST PROTECTED SHALLOW FOUNDATIONS. (2004). NATIONAL ASSOCIATION OF

HOME BUILDERS (NAHB) RESEARCH CENTER, INC.
4) DESIGN GUIDE FOR FROST-PROTECTED SHALLOW FOUNDATIONS. (1994). US DEPARTMENT OF HOUSING AND

URBAN DEVELOPMENT OFFICE OF POLICY DEVELOPMENT AND RESEARCH.

R Value = 9.0 ft2

R Value = 8.0 ft2

(ASCE 2001, ASTM C518)
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PLATE  B-

TYPICAL INSULATED MAT FOUNDATION / SLAB-ON-GRADE
FOR UNHEATED BUILDING
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA

(NOT TO SCALE)

FINAL GRADE FOOTING

FLOOR SLAB

2% (SLOPE)

20
"

M
IN

.

L= 8'

INSULATION
6.5 INCHES (MINIMUM)

R Value = 26.0 ft2

(ASCE 2001, ASTM C518)

REFERENCES:
1) ASTM C 518. STANDARD TEST METHOD FOR STEADY-STATE THERMAL TRANSMISSION PROPERTIES BY MEANS OF

THE HEAT FLOW METER APPARATUS.
2) ASCE DESIGN AND CONSTRUCTION OF FROST PROTECTED SHALLOW FOUNDATIONS. (2001). SEI/ASCE 32-01.
3) REVISED BUILDER'S GUIDE TO FROST PROTECTED SHALLOW FOUNDATIONS. (2004). NATIONAL ASSOCIATION OF

HOME BUILDERS (NAHB) RESEARCH CENTER, INC.
4) DESIGN GUIDE FOR FROST-PROTECTED SHALLOW FOUNDATIONS. (1994). US DEPARTMENT OF HOUSING AND

URBAN DEVELOPMENT OFFICE OF POLICY DEVELOPMENT AND RESEARCH.
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ULTIMATE AXIAL CAPACITY - AREA 8 (B-176)
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ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISKI, ALASKA

16-IN DIAMETER (0.375-IN-THICK WALL) OPEN-ENDED STEEL PIPE PILE
ULTIMATE AXIAL CAPACITY - AREA 8 (B-176) - SEISMIC CONDITIONS
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ULTIMATE AXIAL CAPACITY - AREA 8 (B-176)
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ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISKI, ALASKA

18-IN DIAMETER (0.5-IN-THICK WALL) OPEN-ENDED STEEL PIPE PILE
ULTIMATE AXIAL CAPACITY - AREA 8 (B-176) - SEISMIC CONDITIONS
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ULTIMATE AXIAL CAPACITY - AREA 8 (B-183)
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ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISKI, ALASKA

24-IN DIAMETER CAST-IN-PLACE CONCRETE PILE
ULTIMATE AXIAL CAPACITY - AREA 8 (B-183)
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ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISKI, ALASKA

36-IN DIAMETER CAST-IN-PLACE CONCRETE PILE
ULTIMATE AXIAL CAPACITY - AREA 8 (B-183)
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NOTES:
axial load versus pile top settlement.

AXIAL LOAD VERSUS PILE TOP SETTLEMENT - AREA 2
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NOTES:
axial load versus pile top settlement.

AXIAL LOAD VERSUS PILE TOP SETTLEMENT - AREA 3
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NOTES:
axial load versus pile top settlement.

AXIAL LOAD VERSUS PILE TOP SETTLEMENT - AREA 4
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NOTES:
axial load versus pile top settlement.

AXIAL LOAD VERSUS PILE TOP SETTLEMENT - AREA 5
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NOTES:
axial load versus pile top settlement.

AXIAL LOAD VERSUS PILE TOP SETTLEMENT - AREA 8 (B-176)
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NOTES:
1. These curves represent axial load versus pile top settlement.
2. These curves are for a single isolated pile.  Group effects are discussed in the report text.
3. Final grade was assumed at El. 27 ft. Groundwater level was assumed at 7 ft below final grade.
4. Pile top was assumed at final grade.  Elastic shortening of piles is included in these curves.

ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISKI, ALASKA

60-FT LONG OPEN-ENDED STEEL PIPE PILE
AXIAL LOAD VERSUS PILE TOP SETTLEMENT - AREA 8 (B-176) - SEISMIC CONDITIONS
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NOTES:
axial load versus pile top settlement.

AXIAL LOAD VERSUS PILE TOP SETTLEMENT - AREA 8 (B-183)
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NOTES:
1. These curves represent axial load versus pile top settlement.
2. These curves are for a single isolated pile.  Group effects are discussed in the report text.
3. Final grade was assumed at El. 99 ft. Groundwater level was assumed at 60 ft below final grade.
4. Pile top was assumed at final grade.  Elastic shortening of shafts is included in these curves.
5. The pile embedment was assumed to be 80 ft for the 24-inch pile and 70 for the 36-inch pile.

ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISKI, ALASKA

CAST-IN-PLACE CONCRETE PILE
AXIAL LOAD VERSUS PILE TOP SETTLEMENT - AREA 8 (B-183)
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LATERAL CAPACITY - AREA 2
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LATERAL CAPACITY - AREAS 3 AND 5
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LATERAL CAPACITY - AREA 4
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LATERAL CAPACITY - AREA 8 (B-176)
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ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISKI, ALASKA

16-IN (0.375-IN-THICK WALL) DIAMETER OPEN-ENDED STEEL PIPE PILE
LATERAL CAPACITY - AREA 8 (B-176) - SEISMIC CONDITIONS
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ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISKI, ALASKA

18-IN (0.5-IN-THICK WALL) DIAMETER OPEN-ENDED STEEL PIPE PILE
LATERAL CAPACITY - AREA 8 (B-176) - SEISMIC CONDITIONS
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TYPICAL SECTION VIEW FOR PILE CAP
IN UN-HEATED AREAS WITH VOID FORM
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ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISI, ALASKA

PLATE D-1

2015 Elevation in Feet (NAVD88 Datum)
Source: Fugro 2015 LiDAR data

2012 Elevation in Feet (NAVD88 Datum)
Source: Kenai Peninsula Borough 2012 
                Digital Elevation Model
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OVERALL BLUFF SLOPE ANGLES
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISI, ALASKA

NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. Slope is calculated from ground LiDAR (Fugro, 2015).
3. Hillshade map is created from LiDAR Digital Elevation Model (DEM), (KPB, 2008).
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PLATE D-2b

OVERALL BLUFF SLOPE ANGLES
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISI, ALASKA

NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. Slope is calculated from ground LiDAR (Fugro, 2015).
3. Hillshade map is created from LiDAR Digital Elevation Model (DEM), (KPB, 2008).
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PLATE D-2c

OVERALL BLUFF SLOPE ANGLES
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISI, ALASKA

NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. Slope is calculated from ground LiDAR (Fugro, 2015).
3. Hillshade map is created from LiDAR Digital Elevation Model (DEM), (KPB, 2008).
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PLATE D-2d

OVERALL BLUFF SLOPE ANGLES
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISI, ALASKA

NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. Slope is calculated from ground LiDAR (Fugro, 2015).
3. Hillshade map is created from LiDAR Digital Elevation Model (DEM), (KPB, 2008).
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PLATE D-2e

OVERALL BLUFF SLOPE ANGLES
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISI, ALASKA

NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. Slope is calculated from ground LiDAR (Fugro, 2015).
3. Hillshade map is created from LiDAR Digital Elevation Model (DEM), (KPB, 2008).

Onshore LNG Facilities Study Area

0 - 5

Report No. 04.10160001-



D-4 D-6
D-7

D-5D-2 D-3

R
:\0

41
00

\2
01

4 
P

ro
je

ct
s\

04
.1

01
40

09
4 

- A
K

LN
G

\0
5_

G
IS

\O
ut

pu
ts

\2
01

5_
01

_2
9_

Sl
op

e_
An

al
ys

is
\M

X
D

\S
lo

pe
C

om
pa

ris
on

_M
ap

Bo
ok

.m
xd

, 1
2/

16
/2

01
6,

 k
im

k

D-7

LEGEND

SLOPE (Degrees)

5 - 10

10 - 20

20 - 25

25 - 30

30- 35

35 - 40

40 - 45

45 - 50

50 - 80

0 2,000 4,000
Feet

0 200 400
Feet

PLATE D-2f

OVERALL BLUFF SLOPE ANGLES
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISI, ALASKA

NOTES:
1. Onshore LNG Facilities Study Area provided by AKLNG.
2. Slope is calculated from ground LiDAR (Fugro, 2015).
3. Hillshade map is created from LiDAR Digital Elevation Model (DEM), (KPB, 2008).
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NOTES:
1. THESE SLOPE CONFIGURATIONS WERE MODELED BASED ON THE
DRAWING PROVIDED IN AKLNG DOCUMENT USAL-CB-LDLAY-00-000003-000
REV.3, DATED APRIL 14, 2016.
2. ELEVATIONS ARE REPORTED BASED ON NAVD88 DATUM.

SLOPE AND LOADING CONFIGURATIONS  FOR STATIC AND PSEUDO-STATIC ANALYSES
BLUFF SLOPE STABILITY - AREA 1 (HEAVY HAUL ROAD)

ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISKI, ALASKA
(NOT TO SCALE) PLATE  D-3a

 EL. 81 ft

 EL. 16 ft

 EL. 123 ft
 EL. 107 ft

 EL. 104 ft

 EL. 126 ft

3 H
1 V

3 H
1 V

 EL. 104 ft

 EL. 51 ft

 EL. 27 ft

3 H
1 V

3 H
1 V

4.3 H
1 V

LEGEND

ASSUMED LOADING DUE
TO HEAVY EQUIPMENT (1200PSF)

3H
1V

3 H
1 V EL. 86 ft 3 H

1 V

 EL. 121 ft

MATERIAL OFFLOADING
FACILITIES (MOF)

 EL. 27 ft EL. 121 ft

CROSS-SECTION HA2-HA2'

CROSS-SECTION HA3-HA3'

3 H
1 V

 EL. 108 ft

~140 ft

3H
1V

CROSS-SECTION HA1-HA1'
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CASE 1

PRELIMINARY CASES

500 psf
(SURCHARGE DUE TO FILL)

376.5 ft 272 ft

155 ft

179 ft

136 ft

20 ft20 ft

TANK FLOOR LOAD
2690 psf (OPERATING)

TANK WALL LOAD
5760 psf (OPERATING)

 EL. 121 ft

 EL. 24 ft
1.4 H

1 V

3 H
1 V

427 ft

500 psf
(SURCHARGE DUE TO FILL)

376.5 ft 220 ft

107 ft

179 ft

136 ft

20 ft20 ft

TANK FLOOR LOAD
2690 psf (OPERATING)

TANK WALL LOAD
5760 psf (OPERATING)

 EL. 121 ft

 EL. 24 ft
1.4 H

1 V

2.5 H
1 V

327 ft

CASE 2

NOTES:
1. THESE PRELIMINARY  CASES CORRESPOND TO THE PRELIMINARY LOAD CONFIGURATIONS AND SLOPE INCLINATIONS PRESENTED IN
THE APPENDIX A OF THE AKLNG DOC. NO USAL-FG-GRZZZ-00-002015-018 (APPENDIX E OF THIS REPORT).
2. PRELIMINARY CASES WERE ANALYZED FOR 1.4H:1V FOR OBE & SSE SEISMIC LOADING AND 2H:1V FOR OBE SEISMIC LOADING CONDITIONS.
3. PRELIMINARY CASES WERE MODELED BASED ON PLOT PLAN LAYOUT PROVIDED IN PACKAGE USAL-PL-CARFI-00-000002-00 (APPENDIX B).
4. ELEVATIONS ARE REPORTED BASED ON NAVD88 DATUM.

660 psf
(SURCHARGE DUE TO FILL)

320 ft 200 ft for OBE & SSE
250 ft for OBE

 EL. 118.5 ft

1.4 H
1 V

20 ft

40 ft

960 psf
(SURCHARGE DUE TO CONTAINMENT DIKE)

6688 psf
(SURCHARGE DUE TO TANK)

660 psf
(SURCHARGE DUE TO FILL)

320 ft 200 ft & 250 ft for OBE

 EL. 118.5 ft

1.4 H
1 V

20 ft

40 ft

960 psf
(SURCHARGE DUE TO CONTAINMENT DIKE)

6688 psf
(SURCHARGE DUE TO TANK)

2 H
1 V

Theoretical Slope Theoretical Slope

Existing Slope Existing Slope

NOTE:
CASE 1 SLOPE CONFIGURATION WAS MODELED BASED ON THE DRAWINGS PROVIDED IN
AKLNG DOCUMENT NO. USAL-CB-LDLAY-00-000003-000 REV.3, DATED APRIL 14, 2016.

NOTE:
CASE 2 SLOPE CONFIGURATION WAS MODELED BASED ON THE DRAWINGS PROVIDED IN
AKLNG DOCUMENT NO. USAL-CB-LDLAY-00-000003-000 REV.3, DATED APRIL 14, 2016.

SLOPE AND LOADING
CONFIGURATIONS FOR FLAC

ANALYSES
BLUFF SLOPE STABILITY

AREA 2 (LNG TANKS)
ONSHORE LNG FACILITIES

ALASKA LNG PROJECT
NIKISKI, ALASKA

(NOT TO SCALE)

PLATE  D-3b
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PLATE  D-3c

SLOPE AND LOADING CONFIGURATIONS FOR STATIC AND PSEUDO-STATIC ANALYSES
BLUFF SLOPE STABILITY - AREA 2 (LNG TANKS)

ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISKI, ALASKA
(NOT TO SCALE)

500 psf
(SURCHARGE DUE TO FILL)

366 ft 300 ft

164 ft

179 ft

136 ft

20 ft20 ft

TANK FLOOR LOAD
2690 psf (OPERATING)

TANK WALL LOAD
5760 psf (OPERATING)

BLUFF AREA
(NOT TO SCALE)

 EL. 121 ft

 EL. 21 ft
1.4 H

1 V

3.0 H
1 V

NOTES:
1. THIS SLOPE CONFIGURATION WAS MODELED BASED ON THE DRAWINGS PROVIDED IN AKLNG DOCUMENT
USAL-CB-LDLAY-00-000003-000 REV.6, DATED JUNE 30, 2016.
2. ELEVATIONS ARE REPORTED BASED ON NAVD88 DATUM.
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PLATE  D-3d

SLOPE AND LOADING CONFIGURATIONS FOR STATIC AND PSEUDO-STATIC ANALYSES
BLUFF SLOPE STABILITY - AREA 3 (OUTFALL)

ONSHORE LNG FACILITIES
ALASKA LNG PROJECT

NIKISKI, ALASKA
(NOT TO SCALE)

500 psf
(SURCHARGE DUE TO FILL)

~140 ft

200 ft

121 ft

BLUFF AREA
(NOT TO SCALE)

 EL. 112 ft

 EL. 21 ft

~1.3 H
1 V

NOTES:
1. THIS SLOPE CONFIGURATION WAS MODELED BASED ON THE DRAWINGS PROVIDED IN AKLNG DOCUMENT
USAL-CB-LDLAY-00-000003-000 REV.6, DATED JUNE 30, 2016.
2. ELEVATIONS ARE REPORTED BASED ON NAVD88 DATUM.

2.5 H
1 V 2 H

1 V

~94 ft
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