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DEPARTMENT OF THE ARMY

ALASKA DISTRICT, U.S. ARMY CORPS OF ENGINEERS
P.O. BOX 6898
JBER, AK 99506-0898

29 August 2018

MEMORANDUM FOR
Civil Works Project Management (CEPOA-PM-C-PL), Amber Metallo
SUBJECT: Geotechnical Data Report for Petersburg Navigation Improvements, Petersburg, Alaska.

1. Enclosed is the Geotechnical Data Report for the Petersburg Navigation Improvement project,
Petersburg, Alaska. Included with the report are the Project Location and Vicinity Map, a Test Boring
Location Map, geotechnical exploration logs, and a discussion of the findings of the geotechnical
investigation for the project.

2. Questions should be addressed to Inocencio Roman at 907-753-2685 or John Rajek at 907-753-5695.

ROMAN.INOCENCIO.
JIMENEZ.108668506
6

Inocencio J. Roman
Civil Engineer
CEPOA-EC-G-GM

SIGNED

John Rajek, P.E.

Chief, Geotechnical and Materials Section
CEPOA-EC-G-GM

SIGNED

Douglas A. Bliss, P.E., P.G.

Chief, Geotechnical and Engineering Services
CEPOA-EC-G
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1.0 INTRODUCTION

This report documents the results of the geotechnical investigation performed for the planned
dredging at the Petersburg South Harbor located in Petersburg Alaska. The scope of the
investigation was to identify surface and subsurface conditions and address geotechnical concerns
of the site. This report presents a summary of the findings based on site observations and results
of the field exploration and laboratory testing program.

2.0 PROJECT LOCATION AND DESCRIPTION

Petersburg South Harbor is located on Mitkof Island west of the City of Petersburg and adjacent
to the Wrangell Narrows Channel. Petersburg Harbor is divided into three parts respectively, the
North Harbor, Middle Harbor, and South Harbor. This report documents geotechnical site
conditions within the Petersburg South Harbor for proposed new work and maintenance dredging
within the harbor basin and navigation channels to depths ranging from -9.0 to -20.0 feet mean
lower low water (MLLW) respectively. A Project Location and Vicinity Map and Petersburg
Harbor map is enclosed as Figure A-1 and A-2.

3.0 EXISTING GEOTECHNICAL INFORMATION

Peratrovich, Nottingham & Drage, Inc. (PND) performed a geotechnical site investigation which
included drilling test borings within the Petersburg South Harbor in 1997 for the City of
Petersburg. This field exploration effort was documented in the Geotechnical Report Petersburg
South Harbor Improvements, Petersburg, Alaska, dated September 1997. The approximate
locations of test borings drilled by PND in 1997 are shown on the Test Boring Location Map
provided in Appendix A. For reference, exploration logs from the 1997 PND Geotechnical Report
are included in Appendix D.

40 REGIONAL GEOLOGY

The Coastal Village of Petersburg is located on Mitkof Island in southeastern Alaska which is
bound by Frederick Sound to the north, Sumner Strait to the south, Scow Bay to the east and
Wrangell Narrows and Petersburg Harbor to the west. Mitkof Island is one of thousands of forest-
covered islands located in offshore, southeastern Alaska that make up the Alexander Archipelago.

According to the United States Geological Survey (USGS), Geologic Map of Southeastern Alaska,
1992, the surface geology of the Village of Petersburg is comprised of sedimentary rocks from the
Cretaceous and Jurassic Geologic Eras (KJs). Beneath this surface sedimentary layer, the geology
is comprised of volcanic rocks (KJv) from the same eras. These volcanic rocks outcrop in the
Midwestern and Southern portions of Mitkof Island. Also predominant of the island are the igneous
intrusive rocks granodiorite and tonalite from the Cretaceous Era (Kgt) that are found on either
near vertical mountain slopes above the tree line or along the coast.

Past (and present) glaciations also occurred in this region, carving present day landscapes and
depositing glacial sediment. Tidewater glaciers dumped glacial sediment from floating icebergs
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and sea ice. The glacial sediments were deposited in the sea then carried to the shore area of Mitkof
Island by ocean tide. Most of the shore area is presently underlain by these glacial-marine deposits.

5.0 FIELD EXPLORATION

The geotechnical subsurface investigation for this project was conducted from 7 through 10 April
2018. A total of 18 locations where sampled to ten feet below the ground surface or to refusal
using a Gravity Environmental Vibracore equipped with either a five foot or ten foot long by 3-
1/4 inch inside diameter split barrel sampler or by manually pushing a 2.0 inch inside diameter
PVC sampling tube to refusal. Sampling locations were assigned permanent numbers and are
designated AP-20 through AP-37. Sampling operations were performed aboard the landing craft
RB (Reid Brothers), owned and operated by Glen Reid under contract with the City of Petersburg.
The landing craft was utilized as a conveyance and a work platform, it was equipped with a crane
to lift the vibracore from the deck to selected locations within the harbor. A photograph of the
Gravity Environmental Vibracore equipment is shown as Figure 1 and Figure 2, providing a view
of the Vibracore being lowered into the water to collect a sample.

Figure 1: Environmental Gravity Vibracore
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Figure 2: Preparing to lower the Environmental Gravity Vibracore
sampling equipment below water for sampling.

An engineer from U.S. Army Corps of Engineers, Alaska District (USACE-AD) supervised the
sampling effort and logged the sediment samples. Field identification and classification of the soils
were conducted in accordance with ASTM D 2488, Description and ldentification of Soils
(Visual-Manual Procedure). Exploration logs which documented the sampling effort are presented
in Appendix B.

Chemists from USACE-AD also collected soil from the samples for further environmental
contamination testing. All environmental contamination test results were reported below the
Dredged Material Management Project screening criteria. Those results are presented separately
in the report titled “Chemical Data Report, Petersburg South Harbor Sediment Sampling (18-041),
Petersburg South Boat Harbor, Alaska”, dated June 2018.

Horizontal coordinates of sampling locations were determined by a handheld Magellan global
positioning system (GPS) and should be considered approximate. Sample location coordinates
reported on the exploration logs are based on NAD83 (CORS), Alaska State Plane Zone 1, in feet.
The elevations at each sampling location were determined by importing the horizontal coordinates
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of the sample locations into the Petersburg South Harbor Project Condition Survey CAD drawing
dated 19 January 2018 by eTrac, Inc. Sampling surface elevations were selected from the digital
surface within the bathymetry survey drawing. Vertical control from the hydrographic survey is
referenced to mean lower low water (MLLW) datum, in feet. Test boring locations can be found
as Sheet A-3 and a summary table of sample coordinates and elevations are presented in Appendix
B.

6.0 LABORATORY TESTING PROGRAM

A laboratory testing program was established to classify and determine physical properties of the
soils encountered. The testing program consisted of sieve analyses and classification testing for
the soil’s Liquid Limit, Plastic Limit, and Plasticity Index. These tests were performed in
accordance with the latest edition of the following methods shown in Table 1. Laboratory soil test
results, and grain-size distribution curves are provided in Appendix C.

Table 1: Soils Laboratory Test Methods

Test Designation Test Description

ASTM C 136 Sieve Analysis of Fine and Coarse Aggregates

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

ASTM D 4318 Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils

7.0 SITE CONDITIONS

The Petersburg Harbor was first dredged in 1937 under the Rivers and Harbors Act dated 30
August 1935. New work and maintenance dredging and harbor expansions have been performed
since then with the most recent dredging effort conducted in 2013 at the Petersburg North Harbor.

7.1. Surface Conditions

The harbor basin and navigation channel surfaces within the proposed dredge areas are comprised
of coarse and fine-grained soils. Recent marine sediment deposits have been transported from tidal
currents, waves, and from the nearby Hammer Slough which drains into the South Harbor basin.
During low tides the seafloor surface could vaguely be seen while standing on the harbor floats or
sampling barge. Marine organisms consisting of star fish, sea anemones, clams, sea shells, and
other organisms were present throughout the dredge areas. In addition to the organic marine life,
debris consisting of metal and plastic pipes, ropes, metal cables, logs, miscellaneous metal, and
other debris could be seen within the dredge area. Hydrographic survey results also indicate the
presence of dredging obstructions and debris within the dredging limits. Several large wooden or
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steel pipe piles were identified during the hydrographic survey lying on the surface within the
harbor basin.

A sunken vessel measuring approximately ten feet by four feet by three feet near AP-32 was also
reported. During this site investigation braided steel cable commonly used in the marine industry
was caught in the anchor of the landing craft RB. A portion of the steel cable that had to be cut to
release the anchor is shown in Figure 3.

Figure 3. Part of the cable that was caught in the anchor of the
landing craft RB.

7.2.  Subsurface Conditions

The subsurface conditions in the South Harbor dredge area generally consist of recent marine
deposits overlying glacial marine deposits. Soils within the dredge limits were generally classified
as sandy silty clay, sandy silt, silty sand, poorly graded sand with silt, and poorly graded sand with
gravel (CL-ML, ML, SM, SP-SM, SP). Field and laboratory testing indicated the soils plasticity
ranged from non-plastic to medium plasticity. Laboratory test results reported the soil’s Liquid
Limit (LL) ranged from 19 to 30 percent, Plastic Limit (PL) ranged from 13 to 17 percent and the
Plasticity Index (PI) ranged from three to seven percent. Figure 4 shows a typical sample of sandy
silty clay (CL-ML) encountered during the site investigation.
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Figure 4: Sandy silty clay (CL-ML) encountered in AP-24.

Environmental Gravity Vibracore sampler refusal was encountered in most locations sampled.
Sampler refusal was attributed to the dense to very dense glacial marine deposits underlying the
softer marine sediments and the presence of cobbles and boulders. During previous dredging
efforts in the Petersburg North Harbor, larger boulders were removed from the harbor basin. Figure
5 shows an example boulder that was dredged from the Petersburg North Harbor. Similar sized
boulders will be encountered while dredging the South Harbor. The average dimension of boulders
within the South Harbor dredge area is anticipated to be 15 feet or less.
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Figure 5: Example 8.5 foot boulder that was dredged from the
Petersburg North Harbor basin during the Fall of 2013.
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APPENDIX A
Maps and Drawings

Project Location and VICINILY Map.......ccoceiiiiiiiiiieieiesesiee e e s Sheet A-1
Float Names and Harbor NamMeS ... e Sheet A-2
Test BOring LOCAION IMAD .....c.viiuiiiiiieiieiiceie ettt nne e Sheet A-3
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APPENDIX B
Exploration Logs

Approximate Location COOMAINALES .........ccoueiieriiie ettt 1 Sheet
EXPIOration LOGS LEGENT. .......ciiiieiieieeie ettt te e e snaesnaeneenneas 1 Sheet
(o] (o] LA o] o I oo ST PRUPPR 18 Sheets
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UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART (modified from ASTM D2487)

MAJOR DIVISIONS SYMBOLS DESCRIPTIONS
Well-graded gravels, gravel-sand mixtures, little or
GRAVEL AND GE:E/AI%NLS Cuz4AND 15Co<3 o fines 0¥
o GRAVELLY S Cu<4 AND/OR [Co < 1 OR G > 3] Poorly graded gravels, gravel-sand mixtures, little or £E%
a4 SOILS no fines 3og
@) w X ) . = c
n Z N > 502;22%82'?5'5 GRAVELS FINES CLASSIFY AS ML OR MH Silty gravels, gravel-sand-silt mixtures ) g
= = AT
a g E RETAINED ON NO. 4 WITH FINES .
z %o SIEVE >129 FINES FINES CLASSIFY AS CL OR CH Clayey gravels, gravel-sand-clay mixtures
?_6 zZo CLEAN Cu26AND1<Cc<3 Well-graded sands, gravelly sands, little or no fines e
w I i SAND AND SANDS " 8
g:) W o SANDY <5% FINES Cu <6 AND/OR [Cc <1 OR Cc > 3] Poorly graded sands, gravelly sands, little or no fines é °%
< 0 SOILS £ g g
8 = >50% OF COARSE | SANDS WITH | FINES CLASSIFY AS ML OR MH Silty sands, sand-silt mixtures ia’ <2
FRACTION PASSING EINES ?9%E
= AT
NO. 4 SIEVE >12% FINES FINES CLASSIFY AS CL OR CH Clayey sands, sand-clay mixtures
o 7 / Inorganic clays of low to medium plasticity, gravelly 5
s clays, sandy clays, silty clays, lean clays £ <
et SILTS AND CLAYS i 5 z . Y, SaNty coys. °Y ToY. S Sc g
= & = o & ‘&/ Inorganic silts, very fine sands, rock flour, silty/clayey | < ‘g £
8 & % LIQUID LIMIT <50 % g il }y fine sands or clayey silts of slight plasticity 3 =B S f>,
< & z & o
[a) T = o o - T o8
L & g O r // & Organic silts and organic silty clays of low plasticity _ag) T25
zZ5g & > & 7 o S88 %
< =95 [~ e ) ) N o2 =
x5z O 2 e 2 . 0// o Inorganic clays of high plasticity, fat clays @ § 53
O ouw =& ] PN * 5 2 <€
w L T 5 e 0/ Inorganic silts, macaceous or dimaceous fine sandy o] 2 ﬁ
g3 SILTSAND CLAYS | 2 o L MH| o sitty soils. elastic sit bR
Z 5 S 7 = MLTQL or silty soils, elastic si C\'ég
- o LI §83
LIQUID LIMIT 250 [ T %680 90 0 1o OMH| organic clays of high plasticity, fat clays SRS ¢
LiQuip LIMITCLLJ 09:608
S >N
HIGHLY ORGANIC SOILS | PRIMARILY ORGANIC MATTER, DARK IN COLOR, AND ORGANIC ODOR t‘“ﬂ“ﬂ“ﬂ“; PT |Peat humus, swamp soils with high organic content ? § S5
= O«
Dl e M Mg
COMPONENT DEFINITIONS BY GRADATION NOTES TO UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART
COMPONENT SIZE RANGE NOTES:
BOULDERS > 12 IN. (300 MM) 1: Coefficient of uniformity : Cu= DSO/D10
COBBLES 12 IN. (300 MM) to 3 IN. (75 MM) g: CoefflmentI of cur;/atdure Cc= [(hDgO) 1/ (Dyg X ?60)
: D, is soil particle diameter where x% is % finer.
GRAVEL 3 IN3' I(ZIS “;lg/l')vlt’a #t4 illéEl\I/lE (i;géwl\'\:l)\/l 4: G(rxia/u\)/els or sands with 5% to 12% fines require dual symbols (GW-GM, GW-GC, GP-GM, GP-GC, SW-SM,
IEI(ID\I?EF;S(ER(ZF\QIAE\(EL ” I'N( to #4)SI(|)E\/E @ 755 MM) ) SW-SC, SP-SM, SP-SC) and add "with clay” or "with silt" to group name. If fines classify as CL-ML for GM
: . or SM, use dual symbol GC-GM or SC-SM.
SAND #4 (4.76 MM) to #200 (0.074 MM) 4
COARSE SAND #4 (4.76 MM) to #10 (2.0 MM)
MEDIUM SAND #10 (2.0 MM) to #40 (0.42 MM) TEST BORING NOTES
FINE SAND #40 (0.42 MM) to #200 (0.074 MM)

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

SILT & CLAY (FINES)

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

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

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

F1 Gravelly Soils System).

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

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

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

Varved Clays and Other Fine-Grained
Banded Sediments

NEs | Non-Frost-susceptible CRITERIA FOR DESCRIBING SAMPLER ABBREVIATIONS/SYMBOLS
PFS Possibly Frost Susceptible MOISTURE CONDITION (ASTM D2488) .
S1 Gravelly Soils - AUGER Auger Cuttings
f Dry Absence of moisture, dusty, dry to the touch
Sandy Soils : 151 , y, dry
s2 Moist Damp, but no visible water Rock Core
DESCRIPTION OF Wet Visible free water, usually soil is below CORE
ter tabl
FROZEN SOILS (ASTM D4083) rere GRAB Grab Sample
GROUP DESCRIPTION .
ICE NOT VISIBLE OTHER MATERIAL SYMBOLS LPT Large Penetration Test
Nf Poorly Bonded or Friable
Nbn Well Bonded, No Excess Ice ASPHALT PAVEMENT NR No Recovery
Nbe Well Bonded, Excess Ice
VISIBLE ICE, < 1 IN. THICK BASALT SH Tube Sample
VX Crystals
Ve Ice Coatings or Particles BEDROCK SPT Standard Penetration Test
Vr Ice Formations (ASTM D 1586)
Vs Stratified or Distinctly Oriented Ice Formations PORTLAND CEMENT disturbed |
VISIBLE ICE, > 1 IN. THICK CONCRETE UNDIST Undisturbed Sample
IcelfeSoil :22 x:::osl‘;”smllgsci'g:'sons COBBLES/BOULDERS Lfi@ k(i VANE Vane Shear
[ SCALE: NTS )
o ALASKA DISTRICT LEGEND TO EXPLORATION LOGS N 2078
III o III CORPS OF ENGINEERS PETERSBURG NAVIGATION IMPROVEMENTS -
[1mu IR PETERSBURG. ALASKA DRAWN/RVW: GF /CJC
==——t. Geotechnical and Materials ' (LOG LEGEND )
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EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
0] 0]g [0 Petersburg, Alaska
P4l CORPS OF ENGINEERS Date: 10 Apr 2018
= ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
. Northing: 1,817,643 ft. * Top of Hole
EXP LO RATIO N LOG Location: Easting: 2826373 ft.+ Elevation: -11.5ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB-01 AP-20 Tommy Kirklin Inocencio Roman
Type of Hole: other Tube sampler Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well (] Piezometer Sampled Below Water 3.0t 3.0ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
2 in. inside diameter clear plastic pipe Tube
2 8 Q Classification Description and Remarks
= | = 5 82| % = ASTM: D24870rD 2488 | = south end of floats paprallel to the shore
= > (] =3 Q @ © — [=% o]
s | 28 s§|24 © 2|13l 8 S| 3
g £ 288 & |z | &| & o=
[=) ] < [L'S oM = [%2) [ il B
FTTT- F4* SM | Silty SAND -/ Black, wet, 2% gravel, 58% fine to coarse sand, 40% nonplastic
0.0 fines, organic odor, refusal at three feet
— 1
— 3 Bottom of Hole 3.0 ft.
Elevation -14.5ft. +
B Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Surficial sample was taken by manually pushing a 2 in. inside
— 4 diameter clear plastic pipe
— 5
— 6
— 7
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-20
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ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
0] 0]g [0 Petersburg, Alaska
P4l CORPS OF ENGINEERS Date: 10 Apr 2018
= ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
EXPLORATION LOG Location: | Northing: 1817766 it TopofHole ..
0calon:  Fasting: 2,826,602 ft. + Elevation: ™™~
Hole Number, Field: Permanent; Operator: Inspector:
TB-02 AP-21 Tommy Kirklin Inocencio Roman
Type of Hole: other Tube sampler Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well (] Piezometer Sampled Below Water 1.0ft. 1.0ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
2in. inside diameter PVC pipe Tube
3 s Q Classification Description and Remarks
= 5 82| % = ASTM: D24870rD 2488 | = south end of floats paprallel to the shore
= (] =3 Q @ © — [=% o]
= =59« © 2| 3| 8 Sl 5
g 2|88 3 || 5| & Q| =
(=) < |IL'S oM = [%2) D il B
NFS* SP | Poorly graded SAND Gray, wet, 6% gravel, 90% fine to coarse sand, 4% nonplastic
fines, seashells, organic odor, refusal at one foot
1 Bottom of Hole 1.0 ft.
Elevation -8.5ft.
B Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Surficial sample was taken by manually pushing a 2 in. inside
— 2 diameter PVC pipe
— 3
— 4
— 5
— 6
— 7
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-21
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ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
0] 0]g [0 Petersburg, Alaska
I hadi®ll CORPS OF ENGINEERS Date: 10 Apr 2018
= ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
. Northing: 1,818,038 ft. + Top of Hole
EXP LO RATION LOG Location: Easting: 2,826,982 ft.+ Elevation: -11.6ft. +
Hole Number, Field: Permanent; Operator: Inspector:
TB-03 AP-22 Tommy Kirklin Inocencio Roman
Type of Hole: other Tube sampler Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well (] Piezometer Sampled Below Water 1.0ft. 1.0ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
2in. inside diameter PVC pipe Tube
3 s Q Classification Description and Remarks
= | = 5 82| % = ASTM: D24870rD 2488 | = south end of floats paprallel to the shore
= > (] =3 Q @ © — [=% o]
s | 28 s§|24 © 2|13l 8 S| 3
5| 2 52|88 3 || §| & o | =
[=) ] < [L'S oM = [%2) [ il B
IhaE F4* SM | Silty SAND Gray to black, wet, 5% angular to subrounded gravel, 58% fine to
coarse sand, 37% nonplastic to low plasticity plasticity fines, max
R size =0.25 in., seashells, organic odor, refusal at one foot
1 Bottom of Hole 1.0 ft.
Elevation -12.6 ft. *
B Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Surficial sample was taken by manually pushing a 2 in. inside
— 2 diameter PVC pipe
— 3
— 4
— 5
— 6
— 7
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-22






EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
o[ olo IEE Petersburg, Alaska
I hadi®ll CORPS OF ENGINEERS 9 Date: 10 Apr 2018
= ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
. Northing: 1,818,134 ft. * Top of Hole
EXP LO RATION LOG Location: Easting: 2,827,076 ft.+ Elevation: -88ft.
Hole Number, Field: Permanent; Operator: Inspector:
TB-04 AP-23 Tommy Kirklin Inocencio Roman
Type of Hole: other Tube sampler Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well (] Piezometer Sampled Below Water 201t 201t
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
2in. inside diameter PVC pipe Tube
2 8 Q Classification Description and Remarks
— S |83 E = ASTM: D24870rD 2488 | = south end of floats paprallel to the shore
£ 3 o 8% S o v | 5 S| 8
£ | S S8|zq o 2| 2| 8 S| &
S| £ 5e|88 3 || E|E o | =
[=) ] < |IL'S oM = [%2) [ il B
IhaE F4* SM | Silty SAND Gray to black, wet, 82% fine to coarse sand, 18% nonplastic fines,
organic odor, shells, Liquid Limit =30, Plasticity Index =
B Nonplastic, refusal at two feet
— 1
27 Bottom of Hole 2.0 ft.
Elevation -10.8 ft. *
B Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Surficial sample was taken by manually pushing a 2 in. inside
— 3 diameter PVC pipe
— 4
— 5
— 6
— 7
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-23






EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
0] 0]g [0 Petersburg, Alaska
P4l CORPS OF ENGINEERS Date: 8 Apr2018
= ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
. Northing: 1,818,127 ft. * Top of Hole
EXP LO RAT I O N LO G Location: Easting: 2826753 ft.+ Elevation: -16.5 ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB-05 AP-24 Tommy Kirklin Inocencio Roman
Type of Hole: other Gravity Environmental Vibracore Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well (] Piezometer Sampled Below Water 3.0t 3.0ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
3.25in. Gravity Environmental Vibracore Core
& = @ Classification inti
_ § 55 £ S ASTME D 2487 or D 2488 - Description and Remarks
= o_|83 ) ® © — s | &
= =529« 9 2| 2| 8 =]
5 Be|88 2 || 5| & o | =
(=) < |IL'S oM = [%2) [ il B
F4* CL- | Sandy Silty CLAY with Gray, wet, 21% subangular to subrounded gravel, 28% fine to
ML | Gravel coarse sand, 51% low to medium plasticity fines, max size = 1.5
B in.
— 17 F4* CL- | Sandy Silty Clay Gray, wet, 8% subangular to subrounded gravel, 25% fine to
ML coarse sand, 67% low to medium plasticity fines, max size =2.5
R in., Liquid Limit =24, Plastic Limit = 17, Plasticity Index =7,
refusal at 3 feet
— 3 Bottom of Hole 3.0 ft.
Elevation -19.5 ft. *
B Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Samples were taken with a 3-1/4 in. inside diameter split barrel
— 4 sampler driven by the Vibracore
— 5
— 6
— 7
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-24






EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
0] 0]g [0 Petersburg, Alaska
I hadi®ll CORPS OF ENGINEERS Date: 8 Apr2018
= ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
. Northing: 1,818,416 ft. * Top of Hole
EXP LO RATIO N LOG Location: Easting: 2,826,550 t. & Elevation: -16.3 ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB-06 AP-25 Tommy Kirklin Inocencio Roman
Type of Hole: other Gravity Environmental Vibracore Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well (] Piezometer Sampled Below Water 1.0ft. 1.0ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
3.25in. Gravity Environmental Vibracore Core
3 = o Classification ioti
_ § %5 E S ASTM: D 2487 or D 2488 = Description and Remarks
£ | 3 a_|=2| 3 o | o | = S| 8
s | 28 s§|24 © 2|13l 8 S| 3
g £ 288 & |z | &| & o=
[=) ] < [L'S oM = [%2) [ il B
F4* CL- | Sandy Silty Clay Gray, wet, 9% subangular to subrounded gravel, 41% fine to
ML coarse sand, 50% low plasticity plasticity fines, max size =1 in.,
B refusal at one foot
1 Bottom of Hole 1.0 ft.
Elevation -17.3 ft.
B Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Samples were taken with a 3-1/4 in. inside diameter split barrel
— 2 sampler driven by the Vibracore
— 3
— 4
— 5
— 6
— 7
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-25






EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
0] 0]g [0 Petersburg, Alaska
I hadi®ll CORPS OF ENGINEERS Date: 8 Apr2018
= ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
. Northing: 1,818,583 ft. + Top of Hole
EXP LO RATIO N LOG Location: Easting: 2,826,481 ft.+ Elevation: -16.5 ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB-07 AP-26 Tommy Kirklin Inocencio Roman
Type of Hole: other Gravity Environmental Vibracore Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well (] Piezometer Sampled Below Water 1.0ft. 1.0ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
3.25in. Gravity Environmental Vibracore Core
3 = o Classification ioti
_ § 55 £ S ASTME D 2487 or D 2488 - Description and Remarks
= o_|83 ) ® © — s | &
< =52 O = = 8 2| ®
g He|88] 3 | S| E|E o | =
a <E| 5| @ Z2 |3 | & & |
S2¢ SP- |Poorly graded SAND with Gray, wet, 21% subangular to subrounded gravel, 68% fine to
SM | Silt and Gravel coarse sand, 11% nonplastic fines, max size = 1 in., seashells,
B P piece of wood, refusal at one foot
1 Bottom of Hole 1.0 ft.
Elevation -17.5ft.
B Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Samples were taken with a 3-1/4 in. inside diameter split barrel
— 2 sampler driven by the Vibracore
— 3
— 4
— 5
— 6
— 7
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-26






EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
0] 0]g [0 Petersburg, Alaska
P4l CORPS OF ENGINEERS Date: 8 Apr2018
= ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
EXPLORATION LOG Location: | Northing: 1818734t TopofHole ...
0Calon:  Fasting: 2,826,483 ft. + Elevation: ~ ~ " ™=
Hole Number, Field: Permanent: Operator: Inspector:
TB-08 AP-27 Tommy Kirklin Inocencio Roman
Type of Hole: other Gravity Environmental Vibracore Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well (] Piezometer Sampled Below Water 351t 351t
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
3.25in. Gravity Environmental Vibracore Core
& = @ Classification inti
_ § 55 £ S ASTME D 2487 or D 2488 - Description and Remarks
= o_|83 ) ® © — s | &
= =59« © 2| 3| 8 Sl 5
g 2|88 3 || 5| & Q| =
(=) < |IL'S oM = [%2) D il B
NFS* SP | Poorly graded SAND Gray, wet, 13% subangular to subrounded gravel, 83% fine to
coarse sand, 4% nonplastic fines, seashells
1
S2¢ SP- |Poorly graded SAND with Gray, wet, 19% subangular to subrounded gravel, 75% fine to
— 2} SM | Silt and Gravel coarse sand, 6% nonplastic fines, max size = 1.25 in., seashells,
- refusal at three feet
)
-
i Bottom of Hole 3.5 ft.
Elevation -19.2 ft. *
— Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Samples were taken with a 3-1/4 in. inside diameter split barrel
- sampler driven by the Vibracore
— 5
— 6
— 7
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-27






EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
0] 0]g [0 Petersburg, Alaska
I hadi®ll CORPS OF ENGINEERS Date: 8 Apr2018
= ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
. Northing: 1,818,622 ft. * Top of Hole
EXP LO RATION LOG Location: Easting: 2,826,508 .+ Elevation: -16.7 ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB-09 AP-28 Tommy Kirklin Inocencio Roman
Type of Hole: other Gravity Environmental Vibracore Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well (] Piezometer Sampled Below Water 0.5ft. 0.5ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
3.25in. Gravity Environmental Vibracore Core
3 = o Classification ioti
_ § 55 £ S ASTME D 2487 or D 2488 - Description and Remarks
E 3| o E o_ g% S o @ S S| o
A EEIEEEEIR R s |2
S 5882888 8 |2 8o T | =
F2* SM | Silty SAND with Gravel Gray, wet, 24% subangular to subrounded gravel, 56% fine to
REA coarse sand, 20% nonplastic fines, max size = 2.5 in., seashells,
B PLILL refusal
Bottom of Hole 0.5 ft.
Elevation -17.2 ft.
— 1 Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Samples were taken with a 3-1/4 in. inside diameter split barrel
B sampler driven by the Vibracore
— 2
— 3
— 4
— 5
— 6
— 7
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-28






EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
0] 0]g [0 Petersburg, Alaska
P4l CORPS OF ENGINEERS Date: 9 Apr2018
= ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
. Northing: 1,818,771 ft. * Top of Hole
EXP LO RATIO N LOG Location: Easting: 2,826,643 ft. % Elevation: 124 ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB-10 AP-29 Tommy Kirklin Inocencio Roman
Type of Hole: other Gravity Environmental Vibracore Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well (] Piezometer Sampled Below Water 1.0ft. 1.0ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
3.25in. Gravity Environmental Vibracore Core
2 8 Q Classification Description and Remarks
= | = g 82| % = ASTM:D24870rD2488 | & Near two large bouldgrs identified in the survey
= > (] =3 Q @ © — [=% o]
s | 28 s§|24 © 2|13l 8 S| 3
g £ 288 & |z | &| & o=
[=) ] < [L'S oM = [%2) [ il B
R S2¢ SP- |Poorly graded SAND with Gray, wet, 8% subangular to subrounded gravel, 86% fine to
SM | Silt coarse sand, 6% nonplastic fines, max size =1 in., seashells,
B refusal at one foot
1 Bottom of Hole 1.0 ft.
Elevation -13.4 ft.
B Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Samples were taken with a 3-1/4 in. inside diameter split barrel
— 2 sampler driven by the Vibracore
— 3
— 4
— 5
— 6
— 7
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-29






EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
0] 0]g [0 Petersburg, Alaska
P4l CORPS OF ENGINEERS Date: 7 Apr2018
= ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
. Northing: 1,818,668 ft. + Top of Hole
EXP LO RATIO N LOG Location: Easting: 2,826,700 ft.+ Elevation: -13.5ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB-11 AP-30 Tommy Kirklin Inocencio Roman
Type of Hole: other Gravity Environmental Vibracore Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well (] Piezometer Sampled Below Water 1.0ft. 1.0ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
3.25in. Gravity Environmental Vibracore Core
2 8 Q Classification Description and Remarks
= T |83 E = ASTM:D24870rD2488 | & Near two large bouldgrs identified in the survey
= = o_|83 ) ® © — s | &
s | 28 s§|24 © 2|13l 8 S| 3
g £ 288 & |z | &| & o=
[=) ] < [L'S oM = [%2) [ il B
F4* SM | Silty SAND with Gravel Gray, wet, 19% subangular to subrounded gravel, 37% fine to
1 coarse sand, 44% nonplastic fines, max size = 2.5 in., seashells,
B Pl refusal at one foot
1 Bottom of Hole 1.0 ft.
Elevation -14.5ft.
B Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Samples were taken with a 3-1/4 in. inside diameter split barrel
— 2 sampler driven by the Vibracore
— 3
— 4
— 5
— 6
— 7
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-30






EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
0] 0]g [0 Petersburg, Alaska
I hadi®ll CORPS OF ENGINEERS Date: 7 Apr2018
= ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
. Northing: 1,818,573 ft. * Top of Hole
EXP LO RATION LOG Location: Easting: 2,826,799 ft.+ Elevation: -16.1 ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB-12 AP-31 Tommy Kirklin Inocencio Roman
Type of Hole: other Gravity Environmental Vibracore Depth to Groundwater: Depth Drilled: Total Depth:
[J TestPit [ AugerHole [ Monitoring Well ] Piezometer Sampled Below Water 25ft. 251t
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
3.25in. Gravity Environmental Vibracore Core
3 = o Classification ioti
_ § 55 £ S ASTME D 2487 or D 2488 - Description and Remarks
£ | 3 a_|=2| 3 o | o | = S| 8
s | 28 s§|24 © 2|13l 8 S| 3
g £ 288 & |z | &| & o=
[=) ] < [L'S oM = [%2) [ il B
s F4* SM | Silty SAND with Gravel Gray, wet, 14% subangular to subrounded gravel, 37% fine to
coarse sand, 49% low to medium plasticity fines, max size = 1.5
B in., seashells, refusal at 2.5 feet
— 1
- Bottom of Hole 2.5 ft.
Elevation -18.6 ft. *
Y Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Samples were taken with a 3-1/4 in. inside diameter split barrel
- sampler driven by the Vibracore
— 4
— 5
— 6
— 7
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-31






EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
CORPS OF ENGINEERS Petersburg, Alaska Date: 7 Apr2018
ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
. Northing: 1,818,290 ft. + Top of Hole
EXP LO RATION LOG Location: Easting: 2,826,045 ft. + Elevation: -18.1 ft. +
Hole Number, Field: Permanent; Operator: Inspector:
TB-13 AP-32 Tommy Kirklin Inocencio Roman
Type of Hole: other Gravity Environmental Vibracore Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well (] Piezometer Sampled Below Water 7.0t 7.0t
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
3.25in. Gravity Environmental Vibracore Core
& = @ Classification inti
_ § 45 £ S ASTME D 2487 or D 2488 - Description and Remarks
£ 3 o 8% S o v | 5 S| 8
£ | S S8|zq o 2| 2| 8 S| &
g | £ Hel83l 3 || E| & Q| =
[=) ] < [L'S oM = [%2) [ il B
F4* ML |Sandy SILT Gray, wet, 11% subangular to subrounded gravel, 35% fine to
AR coarse sand, 54% low to medium plasticity fines, max size = 0.5
R T in., organics, seashells, refusal at seven feet
1 ]
2 F4* CL |Sandy lean CLAY with Gray, wet, 15% subangular to subrounded gravel, 27% fine to
REA Gravel coarse sand, 58% low plasticity fines, max size = 2 in., Liquid
R PLL) Limit = 19, Plastic Limit = 16, Plasticity Index=3, refusal at seven
1 feet
— 3) |
M
4 [lW
M|
L 5 I..
LM
— 6}l
M
| [
Bottom of Hole 7.0 ft.
Elevation -25.1 ft. *
B Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Samples were taken with a 3-1/4 in. inside diameter split barrel
— 8 sampler driven by the Vibracore
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-32






EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
CORPS OF ENGINEERS Petersburg, Alaska Date: 7 Apr2018
ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
. Northing: 1,818,438 ft. + Top of Hole
EXP LO RATION LOG Location: Easting: 2,827,020 ft.+ Elevation: -14.8 ft. +
Hole Number, Field: Permanent; Operator: Inspector:
TB-14 AP-33 Tommy Kirklin Inocencio Roman
Type of Hole: other Gravity Environmental Vibracore Depth to Groundwater: Depth Drilled: Total Depth:
[J TestPit [ AugerHole [ Monitoring Well [ Piezometer Sampled Below Water 6.0 ft. 6.0 ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
3.25in. Gravity Environmental Vibracore Core
3 = o Classification ioti
_ § 45 £ S ASTME D 2487 or D 2488 - Description and Remarks
= > o E% o ®© © — [o% D
s | 28 s§|24 © 2|32l 8 S| 3
5| 2 52|88 3 || §| & o | =
[=) ] < [L'S oM = [%2) [ il B
H F4* SM | Silty SAND with Gravel Gray, wet, 16% subangular to subrounded gravel, 38% fine to
REA coarse sand, 46% low to medium plasticity fines, max size =2 in.
LN
L 2]
M.
|
L 3 I:
L
— 4 | F4* ML |Sandy SILT Gray, wet, 4% gravel, 31% fine to coarse sand, 65% low to
medium plasticity fines, max size = 0.5 in., refusal at six feet
— 6 Bottom of Hole 6.0 ft.
Elevation -20.8 ft. +
B Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Samples were taken with a 3-1/4 in. inside diameter split barrel
— 7 sampler driven by the Vibracore
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-33






EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
CORPS OF ENGINEERS Petersburg, Alaska Date: 7 Apr2018
ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
. Northing: 1,818,381 ft. * Top of Hole
EXP LO RAT I O N LO G Location: Easting: 2,827,081 ft. £ Elevation: -16.2 ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB-15 AP-34 Tommy Kirklin Inocencio Roman
Type of Hole: other Gravity Environmental Vibracore Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well (] Piezometer Sampled Below Water 10.0 ft. 10.0 ft.
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
3.25in. Gravity Environmental Vibracore Core
& = @ Classification inti
_ § %5 E S ASTM: D 2487 or D 2488 = Description and Remarks
= o_|83 ) ® © — s | &
= =59« © 2| 3| 8 Sl 5
g Be|88 2 || 5| & o | =
(=) < |IL'S oM = [%2) D o | R
F4* SM | Silty SAND with Gravel Gray, wet, 24% subangular to subrounded gravel, 30% fine to
| coarse sand, 46% low to medium plasticity fines, max size =2 in.
] F4* CL- | Sandy Silty Clay Gray, wet, 6% subangular to subrounded gravel, 29% fine to
| ML coarse sand, 65% low to medium plasticity fines, Liquid Limit =
4 20, Plastic Limit = 15, Plasticity Index =5
— 2
— 3
— 5V
— 6
— 7
— 8¢
— 9V
10 Bottom of Hole 10.0 ft.
B Elevation -26.2 ft. *
Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
— 11 Samples were taken with a 3-1/4 in. inside diameter split barrel
i sampler driven by the Vibracore
—12
—13
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-34






EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
CORPS OF ENGINEERS Petersburg, Alaska Date: 7 Apr2018
ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
EXPLORATION LOG Location: | Northing: 1818656 ft. 2 TopofHole ..
0calon:  Fasting: 2,827,340 ft. + Elevation: ™™~
Hole Number, Field: Permanent; Operator: Inspector:
TB-16 AP-35 Tommy Kirklin Inocencio Roman
Type of Hole: other Gravity Environmental Vibracore Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well (] Piezometer Sampled Below Water 1714t 1714t
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
3.25in. Gravity Environmental Vibracore Core
3 = o Classification ioti
_ § 45 £ S ASTME D 2487 or D 2488 - Description and Remarks
£ 3 o 8% S o v | 5 S| 8
£ | S so|25 2 2| 2| 8 =
g | £ Hel83l 3 || E| & Q| =
[=) ] < [L'S oM = [%2) [ il B
F2* SM | Silty SAND with Gravel Gray, wet, 29% subangular to subrounded gravel, 41% fine to
REA coarse sand, 30% low to medium plasticity fines, max size = 1.5
B Pl . . in., seashells, refusal at 1.67 feet
— 1 p
. Bottom of Hole 1.7 ft.
_—_ Elevation -5.2 ft.
Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
= Samples were taken with a 3-1/4 in. inside diameter split barrel
sampler driven by the Vibracore
— 3
— 4
— 5
— 6
— 7
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-35






EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
0] 0]g [0 Petersburg, Alaska
I hadi®ll CORPS OF ENGINEERS Date: 9 Apr2018
= ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
. Northing: 1,818,405 ft. * Top of Hole
EXP LO RATION LOG Location: Easting: 2826543 ft.+ Elevation: -16.9 ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB-06A AP-36 Tommy Kirklin Inocencio Roman
Type of Hole: other Gravity Environmental Vibracore Depth to Groundwater: Depth Drilled: Total Depth:
[J TestPit [ AugerHole [ Monitoring Well ] Piezometer Sampled Below Water 25ft. 251t
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
3.25in. Gravity Environmental Vibracore Core
3 = o Classification ioti
_ § 55 £ S ASTME D 2487 or D 2488 - Description and Remarks
£ | 3 a_|=2| 3 o | o | = S| 8
s | 28 s§|24 © 2|13l 8 S| 3
g £ 288 & |z | &| & o=
[=) ] < [L'S oM = [%2) [ il B
F4* CL- | Sandy Silty Clay Gray, wet, 11% subangular to subrounded gravel, 28% fine to
ML coarse sand, 61% low to medium plasticity fines, seashells,
R seaweed, Liquid Limit = 20, Plastic Limit = 13, Plasticity Index =7,
refusal at 2.5 feet
— 1
— 2
- Bottom of Hole 2.5 ft.
Elevation -19.4 ft. +
Y Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Samples were taken with a 3-1/4 in. inside diameter split barrel
- sampler driven by the Vibracore
— 4
— 5
— 6
— 7
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-36






EXPLORATION LOG 2018 SOUTH HARBOR - REV.GPJ BUCKLAND.GPJ 8/29/18

ALASKA DISTRICT Project:  Petersburg Navigation Improvements, Page 1 of 1
0] 0]g [0 Petersburg, Alaska
P4l CORPS OF ENGINEERS Date: 9 Apr2018
= ENGINEERING SERVICES ST oot
i . ) rilling Agency: [ Alaska District alum: Vertical ~ MLLW
Geotechnical and Materials Section Other  ERDC Horizontal ASP1 NADS3
. Northing: 1,818,577 ft. * Top of Hole
EXP LO RATION LOG Location: Easting: 2,826,807 ft. £ Elevation: -15.3 ft. +
Hole Number, Field: Permanent: Operator: Inspector:
TB-12A AP-37 Tommy Kirklin Inocencio Roman
Type of Hole: other Gravity Environmental Vibracore Depth to Groundwater: Depth Drilled: Total Depth:
(] TestPit [ AugerHole [ Monitoring Well (] Piezometer Sampled Below Water 251t 251t
Hammer Weight; Split Spoon |.D.; Size and Type of Bit: NA Type of Equipment: Type of Samples;
3.25in. Gravity Environmental Vibracore Core
& = @ Classification inti
_ § 55 £ S ASTME D 2487 or D 2488 - Description and Remarks
E BlodDe g% S o @ S S| o
A EEIEEEEIR R s |2
S| 5[8&2EE5] 8 |28 & | =
1] F4* ML |Sandy SILT Gray, wet, 13% subangular to subrounded gravel, 31% fine to
coarse sand, 56% low to medium plasticity fines, max size = 1.5
R in., seashells
— 1 F4* ML |Sandy SILT Gray, wet, 12% subangular to subrounded gravel, 31% fine to
coarse sand, 57% low to medium plasticity fines, max size = 1.5
R in., Liquid Limit = 19, Plastic Limit = 16, Plasticity Index = 3,
. refusal at 2.5 feet
i Bottom of Hole 2.5 ft.
Elevation -17.8 ft. *
Y Sampled Below Water
PID = (Cold/Hot) Photo lonization Detector
Samples were taken with a 3-1/4 in. inside diameter split barrel
- sampler driven by the Vibracore
— 4
— 5
— 6
— 7
— 8
— 9
Project; Petersburg Navigation Improvements, Hole Number;
* Indicates Estimated Frost Classification AP-37






Geotechnical Data Report November 2018
Petersburg Navigation Improvements

APPENDIX C
Laboratory Test Results

Summary of Laboratory TeSt RESUILS ........coouiiiiiieiie e e 1 Sheet
Individual Laboratory RESULS.........ccuciieiiiieiieie et 24 Sheets





Summary of Laboratory Test Results

Petersburg South Harbor Navigation Improvements

Petersburg, Alaska
NGE-TFT Project #:4977-18

Depth Interval Atterberg Limit Particle Size Analysis Passing 0.02mm Frost Class. Unified Soil Classification
Exploration | Sample ASTM D4318 ASTM C136/D422/D6913 ASTM D7928 ASTM D2487
D Number (f) is) (% By Mass) {% By Mass}
Top Bottom Gravel Sand Silt/Clay
TB-01 8.1 0.0 3.0 2.0 58.0 40.0 (SM) Silty sand
TB-02 -1 0.0 1.0 6.6 89.8 3.6 (SP) Poorly-graded sand
TB-03 S-1 0.0 1.0 4.6 58.5 36.9 (SM) Silty sand
TB-04 S-1 0.0 2.0 LL=30 0.2 82.0 17.8 (SM) Silty sand
TB-05 5-1 0.0 1.0 21.3 27.9 50.8 {ML) Sandy silt w/ gravel
TB-05 S-2 1.0 3.0 LL=24 / PL=17 / PI=7 8.2 25.0 66.8 (CL-ML) Sandy silty clay
TB-08 S-1 0.0 1.0 8.7 41.0 50.3 (ML) Sandy siit
TB-06A S-1 0.0 25 LL=20/ PL=13/PI=7 | 10.9 28.3 60.8 {CL-ML) Sandy silty clay
TB-07 5-1 0.0 1.0 20.8 68.4 10.8 {SP-SM) Poorly-graded sand w/ silt and gravel
TB-08 8-1 0.0 1.8 13.4 82.8 3.8 (SP) Poorly-graded sand
TB-08 S.2 1.8 3.5 19.1 75.0 5.9 (SP-SM) Poorly-graded sand w/ silt and gravel
TB-08 5-1 0.0 0.6 24.1 56.4 19.5 {SM) Silty sand w/ gravel
TB-10 &-1 0.0 1.0 7.8 86.6 5.6 (SP-SM) Poorly-graded sand w/ silt
TB-11 5-1 0.0 1.0 18.6 36.9 44.5 (SM] Silty sand w/ gravel
TB-12 S-1 0.0 2.5 13.6 36,7 48,7 (SM) Silty sand
TB-12A 5-1 0.0 1.0 12,6 31.1 56.3 {ML} Sandy silt
TB-12A S-2 1.0 2.5 Ll=18 /PL=16/PI=3 | 12.4 30.7 56.9 {ML} Sandy silt
TB-13 S-1 0.0 2.0 11.2 34.8 54.0 (ML} Sandy silt
TB-13 S-2 2.0 7.0 LL=18 / Pl=16 / Pl=3 15.3 26.4 538.3 (ML) Sandy sift w/ gravel
TB-14 S-1 0.0 1.0 16.2 37.5 46.3 {SM) Silty sand w/ gravel
TB-14 S-2 1.0 6.0 36 31.2 65.2 {ML) Sandy silt
TB-15 S-1 0.0 1.0 23.7 30.2 46.1 (SM) Silty sand w/ gravel
TB-15 8-2 1.0 10.0 [1=20 / PL=15 / PI=5 6.1 28.9 65.0 (CL-ML) Sandy silty clay
TB-16 S-1 0.0 1.6 28.9 41.2 29.9 (SM) Silty sand w/ gravel






NORTHERN GEOTECHNICAL ENGINEERING, INC. ./ TERRA FIRMA TESTING

ermal Analysis

PROJECT CLIENT: U.S. Army Corps of Enginecrs % GRAVEL 2.0 USCS SM
PROJECT NAME: Petershurg S, Harbor Navigation Improvements % SAND 58.0 USACOE FC N/A
PROJECT NO.: 4977-18 % SILT/CLAY 40,0 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-01 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-1/0"-3 UNIFORMITY COEFFICIENT (C,.) UNKNOWN
DESCRIPTION: Silty sand COEFFICIENT OF GRADATION (C,) UNKNOWN
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJIPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
A ia [CIIES LS. STEVE: MRE H METE
- ¢ U.S.S‘;EVEDPIF;W ";E s #24 o us. sr;%\gmm#ions”fo o o HIYDROMETFR SIEVE ANALYSIS RESULT
v * y 1] SIEVE SIEVE TOTALY% | SPECIFICATION
90 SIZE{mm) | SIZE(US) | PASSING (% PASSING)
80 'y 152.40 6"
e 70 & 7620 3"
= M 33.10 15"
@ 60 15.00 34" 100
§ 50 12,70 172" 99
. 9.50 378" 929
m 40 + 495 #4 98
= 2.00 #10 96
2 30 0.85 #20 93
20 0.43 #40 86
(.25 #60 78
10 0.15 #100 70
0 0.075 #200 40.0
100 10 G ES 0.1 0.0% 0.001
RATNSIZE (min) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBBLES Coarse I Fine Coarse Medium I Fine SILT or CLAY deéMIN) (o) PASSING
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 2
T 15
140 30
"3 60
B 135 250
P 1440
5
% 130
= HYDRAULIC COND.
o 25 (ASTM D2434)
QQd DEGRADATION
120 {ATM T-313)
- ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 12 14 16
MOSISTURE CONTENT (%)

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

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






NORTHERN GEOTECHNICAL ENGINEERING, INC..~ TERRA FIRMA TESTING

Cé_'r:ls_tr'u@;tidr_l';l\{[oﬁ'i

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 6.6 USCS SP
PROJECT NAME: Petershurg S, Harbor Navigation fmprovements % SAND 8§98 USACOE FC N/A
PROJECT NO.: 4977-18 % SILT/CLAY 3.6 % PASS, 0.02 mm N/A
SAMPLE LOC.: TB-02 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-1/6'-1' UNIFORMITY COEFFICIENT (C,) 4.6
DESCRIPTION: Poorly-graded sand COEFFICIENT OF GRADATION (C,) 1.0
DATE RECEIVED: 4/13/2018 ASTM D1557 {uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST. CONTENT. {corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 /C136
- s vs. S::EVE opf:;nmn; {r;.c;llr:ys #; o us. sglg_umg'gus oo w0 IVDROMETFR SIEVE AN ALYSIS RESULT
SIEVE SIEVE TOTAL% | SPECIFICATION
90 SIZE (mm) | SIZE(US) | PASSING | (24 PASSING)
80 - 152.40 6"
f 76,20 N
" 70 .
< . I 38.10 13"
@ 60 19.00 34"
§ 50 12.70 172" 100
S 8.50 3/8" 99
M 40 475 #4 93
£ 20 2.00 #10 81
2 0.85 #20 63
00 0.43 #40 36
- * 0.25 #60 16
10 ¥ 0.15 #100 8
0 * 0.075 | #200 36
100 10 1 0.1 0.01 0.001
GRAIN SIZE (mm) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBBLES Coarse Fins Coarse Medium | Fine SILT or CLAY TIME éMINJ ) PASSING
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 8
15
140 30
%\ &0
135 250
el 1440
£
Z 130
i HYDRAULIC COND.
. 125 (ASTM D2434)
& DEGRADATION
120 — (ATM T-313)
i = ATTERBERG LIMITS
115 : ASTM 4318
1] 2 4 6 8 i0 12 14 16

MOISTURE CONTENT (%)

The lesting services reporécd herein have been psrformed to recoguized industry standards, unless otherwise noted, No other warranty is made. Should enginecring
mterpretation or opinion be required, NGE-TFT will provide upon written request.

11301 Glive Lane - dnchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-{fl.com






NORTHERN GEOTECHNICAL ENGINEERING, INC. .~ TERRA FIRMA TESTING

PROJECT CLIENT: U.S. Army Corps of Engincers % GRAVEL 4.6 USCS SM
PROJECT NAME: Petersburg S, Harbor Navigation Improvements % SAND 585 USACOE FC N/A
PROJECT NO.: 4977-18 % SILT/CLAY 369 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-03 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/DEPTH: s1/0'-1° UNIFORMITY COEFFICIENT (C.) UNENOWN
DESCRIPTION: Silty sand COEFFICIENT OF GRADATION (C,) UNENOWN
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 {corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST. CONTENT. {corrected) N/A
us, SIFVE:J}%\I%:{%E:M];JE SIIZE Aﬁﬁl\}:}gﬁ&s ASTM D792|8wn/:m§T11=§6 SIEVE ANALYSIS RESULT
6 3 Ly 34 1238 # #10 #20 #40 #0400 200
100 T M 4'3 ‘ ] Ii T SIEVE SIEVE TOTAL% | SPECIFICATION
o0 L0 SIZE(mm) | SIZE(US) | PASSING | (%PASSING)
80 * 152.40 6"
o 76.20 3"
& 70 38.10 Ls"
v 60 * 19.00 374" 100
g 50 1270 172" 100
. 9.50 3/8" 98
m 40 4.75 #4 95
; 20 - 2.00 #10 94
& 0.85 #20 93
= a0 0.43 F40 $8
0.25 #60 79
10 0.15 #100 62
0 0.075 #200 36.9
100 10 1 ) 0.1 0.01 0.00
ORAIN SIZE (ma) HYDROMETER RESULT
GRAVEL SAND ELAPSED DIAMETER TOTAL %
COBBLES . : ) SILT or CLAY TIMEQN | (o) PASSING
Conrse | Fine Coarsc Medium I Fine 0
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 8
—T T T+ 15
140 30
o 60
8135 250
E 1440
4 130
& HYDRAULIC COND,
E 125 (ASTM D2434)
g DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 g 10 12 14 16
MOISTURE CONTENT (%)
The tesiing scrvices reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering
interpretation or opinion be required, NGE-TFT will provide upon writlen request,
11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-tfi.com






NORTHERN GEOTECHNICAL ENGINEERING, INC. .~ TERRA FIRMA TESTING

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 0.2 USCS SM
PROJECT NAME: Petershurg S. Harbor Navigation Improvements % SAND 82,0 USACOE FC N/A
PROJECT NO.: 4977-18 % SILT/CLAY  17.8 % PASS. 0.02 mm N/A
SAMPLE L.OC.: TB-04 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/DEPTH: S-1/0-2 UNIFORMITY COEFFICIENT (C,) UNKNOWN
DESCRIPTION: Silty sand COEFFICIENT OF GRADATION (C} UNKNOWN
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 {(corrected) N/A
REVIEWED BY: RIJPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
0 6 us. s]lr-.wnr;:gmc u; ijulaifzs2 ) oo u,s,s:;;;t(u:;ftzig.as#?u o #z;m HYDROMETER SIEVE ANALYSIS RESULT
* | SIEVE SILVE TOTAL % | SPECIFICATION
00 * SIZE(mm) | SIZE(US) | PASSING (% PASSING)
80 * 152.40 6"
& 70 76.20 -
= 38.10 15"
Z o0 * 19.00 34"
E 50 12.70 12"
- 9.50 3/8" 100
m 40 4,75 #4 100
o 10 2.00 #10 99
2 0.85 #20 98
o0 ¥ 043 #40 93
025 #60 83
10 | 0.15 #100 59
0 0.075 #200 17.8
100 10 A IS!ZE 0.1 0.01 0.001
GRAIN SIZE (mim) HYDROMETER RESULT
GRAVEL SAND ELAFSED DIAMETER TOTAL %
CORBLES Coarsg Fine Coarse Medium | Fino SILT or CLAY TRVE éMIN) mm) PASSING
0.5
i
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 8
a 15
140 30
e 60
& 135 250
b, 14440
=
% 130
& HYDRAULIC COND.
g 125 {ASTM D2434)
ﬂé DEGRADATION
120 {ATM T-313)
ATTERBERG LIMITS
LL =30
s ASTM 4318
0 2 4 6 8 10 12 14 16
MOISTURE CONTENT (%)
The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering
inferpretation or opinion be required, NGE-TET will provide upon written request.
11301 Ofive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-ift.com






NORTHERN GEOTECHNICAL ENGINEERING, INC. .~ TERRA FIRMA TESTING

Lahe
PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 213 USCS ML
PROJECT NAME: Pctersburg S. Harbor Navigation Improvements % SAND 27.9 USACOL FC N/A
PROJECT NO.: 4977-18 % SILT/CLAY  50.8 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-05 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S1/0'-1° UNIFORMITY COEFFICIENT {C,) UNKNOWN
DESCRIPTION: Sandy silt w/ gravel COEFFICIENT OF GRADATION (C.) UNIKNOWN
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWEDBY: RJPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
; us, S%F’VEOT;M“;{TC}EJJE % io Us. sl;;;m;i:su#?u o #ZIP , HYDRUMETER SIEVE AN ALYSIS RESULT
100 SIEVE SIEVE TOTAL% | SPECIFICATION
90 SIZE (mm) | SIZE{US) | PASSING | (% PASSING)
&
80 i d 152,40 6"
< 70 * 76.20 3"
< RN * 38.10 1.5" 106
w60 % 10.00 3/4" 90
g 5 Jy 12.70 12" 85
b - 9.50 3/8 83
m 40 4.75 #4 79
= 20 2.00 #10 74
2 0.85 #20 70
B a0 0.43 40 66
0.25 #60 63
10 0.15 #100 59
0 0.075 #200 50.8
100 10 1 . 0.1 0.01 0.001
ORAIN SIZE (mm) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBBLES [~~~ - Come! oo | i SILT or CLAY TIME énuN) () PASSING
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 n
ol I o[ o St Aol s . 15
140 30
%‘ 60
5135 250
B 1440
=
2 130
& HYDRAULIC COND.
o 125 (ASTM D2434)
& DEGRADATION
120 (ATM T-313)
ot ATTERBERG LIMITS
115 - ASTM 4318
0 2 4 6 8 10 £2 14 16

MOISTURE CONTENT (%)

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

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






NORTHERN GEOTECHNICAL ENGINEERING, INC. .~ TERRA FIRMA TESTING

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 8.2 UsCs CL-ML
PROIJECT NAME: Petersburg S, Tarbar Navigation Improvements % SAND  25.0 USACQE FC N/A
PROIJECT NQ.: 4977-18 % SILT/CLLAY  66.8 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-05 % MOIST. CONTENT % PASS. (0.002 mm N/A
NUMBER/ DEPTH: s-2/1'-3 UNIFORMITY COEFFICIENT (C,)) UNKNOWN
DESCRIPTION: Saady silty clay COEFFICIENT OF GRADATION (C,) UNKNOWN
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM DD7928 / C136
l ; U.S.S;EVEOPIL.};INU u; }jnt[;sai‘s #:4 a0 us.sng‘;uu::::;us#?D o #2‘:30 FYDROVETER SIEVE AN ALYSIS RESULT
00 ¥ + | SIEVE STEVE TOTALY% | SPECIFICATION
90 * + SIZE¢mn) | SIZE(US) | PASSING (% PASSING)
80 i Y 15240 6"
3 70 * 76.20 3"
S * 38.10 1.5 100
@ 60 19.00 3/4v 99
3 50 12.70 172" 97
. — 9.50 3/8" 95
m 40 4.75 #4 92
4 - 2.00 #10 87
2 30 0.85 #20 83
" 20 0.43 #40 80
0.25 #60 76
10 ) 0.15 #100 72
0 0075 #200 66.8
100 10 1 0.1 0.01 0.001
GRATN SIZE {oom) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBGLES Coarse Fine Coarse l Medium | Fine SILT or CLAY TIME (MIN) (o) PASSING
0
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 3
15
140 30
& T a0
2
B 135 250
E 1440
2130
4 HYDRAULIC COND.
2 125 (ASTM D2434)
g DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS LL=24
115 - ASTM 4318 PI=7
0 2 4 6 g 10 12 14 16
MOISTURE CONTENT (%4}
The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other watranty is made. Should engineering
interpretation or opinion be required, NGE-TFT will provide upon writien request.
11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-ifl.com






NORTHERN GEOTECHNICAL ENGINEERING, INC..~ TERRA FIRMA TESTING

PROJECT CLIENT: U.S, Army Corps of Engineers % GRAVEL 8.7 USCS ML
PROJECT NAME: Petersburg S. Harbor Navigation Improvements % SAND  41.0 USACOL FC N/A
PROJECT NO.; 4977-18 % SILT/CLAY  50.3 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-06 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBLR/ DEPTL: S-1/0'-1 UNIFORMITY COEFFICIENT (C,) UNKNOWN
DESCRIPTION: Sandy silt COLFFICIENT OF GRADATION (C)) UNKNOWN
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJIPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTII\/I D7928 / C136
5. SIEVE OFE] 1 5. N
" ; u ;LV Oft};lmn;gmﬁzssfs b o us Sﬁgmﬂ;‘g;asﬁgﬂ o HYDROMETER SIEVE ANALYSIS RESULT
SHN SIEVE SIEVE TOTAL% | SPECIFICATION
90 ' SZE{(mm) | SIZEUS) | PASSING | (4pASSING
80 i 15240 &
< 70 ¢ 76.20 3"
£ M ’ 38.10 15" 100
% 60 19.00 3/4" 99
12.70 12" 99
E 50 * — 9.50 3/8" 97
a 40 4.75 #4 9N
o 20 2.00 #10 86
= 0.85 0 81
™ 20 0.43 #40 76
0.25 #60 70
10 0.15 #100 62
0 0.075 #200 50.4
100 10 RAINIS 0.1 0.01 0.001
GRAIN SIZE (mar) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBBLES o e Comse I Medim l Fin SILT or CLAY TIME éMfN) (mm) PASSING
0.5
i
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 3
15
140 30
) = 60
E135 250
b 1440
L
2 130
@ HYDRAULIC COND.
. 125 (ASTM D2434)
g DEGRADATION
120 {ATM T-313)
- - ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 12 14 16
MOISTURE CONTENT (%)
The tesiing services reported herein have been pesformed to recognized industry standards, uniess otherwise noted. Ne other warranty is made. Should engineering
interpretation or opinion be required, NGE-TFT will provide upen written request.
11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Pax: 907-344-5993 - www.nge-tfl.com






NORTHERN GEOTECHNICAL ENGINEERING, INC..” TERRA FIRMA TESTING

ermal Analysis -

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 10,9 Uscs CL-ML
PROJIECT NAME: Petersburg S, Harbor Navigation Improvements %, SAND 283 USACQE FC N/A
PROJECT NO.: 4977-18 % SILT/CLAY 60.8 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-(6A % MOIST., CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: 8-1/0'-2.5' UNIFORMITY COEFFICIENT (C) UNKNOWN
DESCRIPTION: Sandy silty clay COEFFICIENT OF GRADATION (C) UNKNOWN
DATE RECEIVED: 4/1372018 ASTM DI1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RIPC OPTIMUM MOIST. CONTENT. {corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
6 O v B R R o 0 ﬁzclm HHRONEIER SIEVE ANALYSIS RESULT
100 : I i 1 T I SIEVE SIEVE TOTAL% | SPECIFICATION
00 v SIZE(mm) | SIZE{U.S) | PASSING (% PASSING)
80 e 152.40 6"
& 70 * + 76.20 3"
< 38.10 1.5" 100
@ 60 * 19.00 34" 96
§ 50 12.70 12" 95
b 9.50 3/8" 94
m 40 4.75 #4 89
£ 2.00 #10 85
7 30 0.85 20 80
a0 .43 #40 77
(.25 #60 13
10 0.15 #100 68
0 0.075 #200 60.8
100 10 1 0.1 0.0 0.001
GRAIN SIZE (i) HYDROMETER RESULT
GRAVEL SAND ELAPSED DIAMETER TOTAL %
COBBLES Coarse ! Fing Cearse Medivm I Fine SILT or CLAY TIME 1) (o) PASSING
0
0.5
i
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 r
—1— 15
140 T 30
P . 60
&35 250
o 1440
[_f
% 130 HYDRAULIC COND
m .
- 125 (ASTM D2434)
& DEGRADATION
120 | (ATM T-313)
ATTERBERG LIMITS LL =20
115 ASTM 4318 PI="7
0 2 4 6 8 10 12 14 16
MOISTURE CONTENT (%)
The testing services reporied herein have been performed to recognized industry standards, unless otherwise noted. No ofher warranty is made. Should engineering
interpretation or opinion be required, NGE-TFT will provide upon written request.
11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fox: 907-344-5993 - www.nge-ift.com






NORTHERN GEOTECHNICAL ENGINEERING, INC, .~ TERRA FIRMA TESTING

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 20,8 USCS  SP-SM
PROJECT NAME: Petersburg S. Harbor Navigation Improvements % SAND 63.4 USACOE FC N/A
PROIJECT NO.: 4977-18 % SILT/CLAY  10.8 % PASS. 0,02 mm N/A
SAMPLELOC.: TB-07 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/DEPTH: S-1/0"-1" UNIFORMITY COEFFICIENT (C,) UNKNOWN
DESCRIPTION: Poorly-graded sand w/ siit and gravel COEFFICIENT OF GRADATION (C,) UNKNOWN
DATE RECEIVED: 4/13/2018 ASTM DI1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 {corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST. CONTENT. {(corrected) N/A
PARTICLE SIIZE ANALYSIS ASTM D7928 /C136
¢ u&sjlsvzo?f:;mﬁ n; i&(c;{{r;]{s L o u.s.sr;;mm;s:gnsm?'} o HYDROMETER SIEVE AN ALYSIS RESULT
100 I SIEVE SIEVE TOTAL% | SPECIFICATION
a0 b.d Py . SIZE(mm) | SIZE(US) | PASSING (% PASSING)
80 152,40 6"
;\3 70 7620 3"
e 38.10 1.5" 100
w60 19.00 3/4" 93
g 50 12.70 172" 91
. 9.50 3/8" 88
ro40 * 475 #4 79
B 2.00 #10 60
Al 0.85 #20 39
= 20 + 0.43 #40 26
+ 0.25 #60 20
10 0.15 #100 16
0 Ll 0.075 #200 10.8
100 10 1 01 0.01 0.001
7
GRAIN SIZE (mm) HYDROMETER RESULT
GRAVYEL SAND ELAPSED | DIAMETER TOTAL %
COBBLES ] - - SILT or CLAY TIME (MIN) {1nm) PASSING
Coarse I Fine Coarse Medinm | Fing 0
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 3
S L T e T R . e e . S e . | ]5
140 30
o 60
Q
B 135 250
o 1440
E
=130
& HYDRAULIC COND,
2 125 (ASTM D2434)
& DEGRADATION
120 (ATM T-313)
wwww - ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 g i0 12 14 16
MOISTURE CONTENT (%)
The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering
interpretation or opinion be required, NGE-TFT will provide upon written request.
11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-{fi.com






NORTHERN GEOTECHNICAL ENGINEERING, INC. .~ TERRA FIRMA TESTING

aboratory Testin

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 134 UsCs SP
PROJECT NAME: Petersburg S. Harbor Navigation Improvements % SAND 828 USACOEFC N/A
PROJECT NO.: 4977-18 % SILT/CLAY 3.8 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-08 % MOIST, CONTENT % PASS, 0,002 mm N/A
NUMBER/ DEPTIIL: S-1/0'- 1.8 UNIFORMITY COEFFICIENT (C,) 6.4
DESCRIPTION: Poorly-graded sand COEFFICIENT OF GRADATION (C.} 0.7
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RIPC OPTIMUM MOIST. CONTENT. (corrected) N/A
 PARTICLE SIZE ANALYSIS ASTM D7928 / C136
. ‘ U.b.bé]:\’ht}l;};lhlblb; Eci?zsj{s i w10 u,s.sr;;nm;ﬁl;us o mp 0 TYDROMETER SIEVE AN ALYSIS RESULT
QJ’I SIEVE SIEVE TOTAL% | SPECIFICATION
90 SIZE (um) | SIZE(US) | PASSING | (% PASSING)
L 2
80 152.40 6"
g0 76.20 3"
e 38.10 1.5
@ 60 19.00 3/47 100
§ 50 12.70 172" 96
5 9.50 3/8" 3
m 40 475 #4 87
= 20 2.00 #10 74
2 .85 #20 57
" 20 . 043 #40 40
(.25 #60 Z0
10 L4 N 0.15 #100 8
0 hd 0.075 | #200 3.8
100 10 A ISI 0.1 0.01 0.001
ZE
GRAIN SIZE (mum) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBBLES Contse Fine Coarsg Medium [ Fine SILT or CLAY TIME () o) LASSING
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 — .
140 30
o 60
£135 250
b 1440
i
Z 130
4 HYDRAULIC COND.
- 125 (ASTM D2434)
ﬁ DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 12 14 16

MOISTURE CONTENT (%)

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

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






NORTHERN GEOTECHNICAL ENGINEERING, INC. ./ TERRA FIRMA TESTING

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 191 USCS  SP-SM
PROJECT NAMIE: Petersburg S. Harbor Navigation Improvements %5 SAND 75.0 ISACOE FC N/A
PROJECT NO.: . 4977-18 % SILT/CLAY 5.9 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-08 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: 5-2/1.8'-3.5 UNIFORMITY COEFFICIENT (C)) 35
DESCRIPTION: Poorly-graded sand w/ silt and gravel COEFFICIENT OF GRADATION (C,) 1.0
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 {corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST. CONTENT, (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 /C136
- g U.s.s;h\r}_oml-ib;ma n;{r:c:x{rzsz{s «14 o U.s.sg(}smﬂu;ﬁks#?o wo o VDROMITER SIEVE ANALYSIS RESULT
K 2 SIEVE SIEVE TOTAL% | SPECIFICATION
90 & - SIZE {mun) | SIZE(U.S) | PASSING (% PASSING)
»
80 152.40 6"
@ 0 76.20 3" 100
& o il 38.10 15" 98
@ 60 19.00 3/4" 92
3 s 12.70 1727 89
9 - 9.50 3/8" 87
m 40 Y 4.75 #4 81
£ 20 y 2.00 #10 74
2 0.85 #20 62
" a0 443 #40 62
* 0.25 60 36
10 1— T 0.15 #100 13
0 ﬂ 0.075 #200 5.9
100 10 1 0.1 0.01 0.001
CRATN SIZE (nm) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBBLES - - SILT or CLAY TIME (MIN) (mm) PASSING
Coarse l Fine Coarse Medium I Fine 0
0.3
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 2
el 15
140 —— 30
g S 60
£1135 250
= 1440
=
2130
%5 HYDRAULIC COND.
S 125 (ASTM D2434)
‘é DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 g 10 12 14 16
MOISTURE CONTENT (%)
The festing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering
interpretation or opinion be required, NGE-TET will provide upon written request.
11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: $07-344-5993 - www.nge-tfl. con






NORTHERN GEOTECHNICAL ENGINEERING, INC. ./ TERRA FIRMA TESTING

Thermal Analysis
PROJECT CLIENT: U.8. Army Corps of Engineers % GRAVEL 241 USCS SM
PROJECT NAME: Petersburg S, Harbor Navigation Improvements % SAND  56.4 USACOE IF'C N/A
PROJECT NO.: 4977-18 % SILT/CLAY  19.5 % PASS. .02 mm N/A
SAMPLE LOC.: TB-09 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-1/0"- 046" UNIFORMITY COEFFICIENT {C,) UNKNOWN
DESCRIPTION: Silty sand w/ gravel COEFFICIENT OF GRADATION (C.) UNKNOWN
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RIPC OPTIMUM MOIST. CONTENT. (corrected) N/A.
PARTICLE SIZE ANALYSIS ASTM D7928 /C136
FYE i a CHES 1 .8, Fi DROMETE
 vepnomane UL e e SIEVE ANALYSIS RESULT
100 [T SIEVE SIEVE TOTAL% | SPECIFICATION
90 I‘___j’ SIZE{mm) | SIZE{US) | PASSING | (% PASSING)
M
80 15240 6"
F 70 76.20 3 100
e 38.10 1.5" 89
@ 60 19.00 34 89
g 50 12,70 12 85
. » 9.50 38" 82
m 40 4.75 #4 76
i 40 T - 2.00 #10 61
2 e 0.85 #20 49
" 90 ham N} 043 #40 39
0.25 #60 31
10 0.15 #100 24
0 0.075 #200 19.5
100 10 s ISIZE 0.1 0.01 0.00}
RAIN SIZE (mm) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
CORBLES Coarse Fine Coarse | Medium | Fing SILT or CLAY HME(;M[N) faom) PASSING
3.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 2
15
140 — 30
o 60
[*]
55135 250
- 1440
=
2 130
o HYDRAULIC COND.
5 195 (ASTM D2434)
2 DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
i15 ASTM 4318
0 2 4 6 8 10 12 14 16
MOISTURE CONTENT (%)
The testing services reported herein have been performed o recognized industry standards, unless otherwise noted. No other warranty is made. Should engineering
interpretation or opinion be required, NGE-TFT will provide wpon written request,
11301 Olive Lane  Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: $07-344-5993 - www.nge-{ff.com






NORTHERN GEOTECHNICAL ENGINEERING, INC. .~ TERRA FIRMA TESTING

PROJECT CLIENT: U.S. Army Corps of Engincers % GRAVEL 7.8 USCS  SP-SM
PROJECT NAME: Petersburg S, Marbor Navigation Improvemenis % SAND  86.6 USACOLE FC N/A
PROJECT NO.: 4977-18 % SILT/CLAY 5.6 % PASS, (.02 mm N/A
SAMPLE LOC.. TB-1{ % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: §1/¢¢0-1 UNIFORMITY COEFFICIENT (C ) KN |
DESCRIPTION: Poorly-graded sand w/ silt COEFFICIENT OF GRADATION (C,) 1.1
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RIPC OPTIMUM MOIST, CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTII\/I D7928/C136
- . U.S.S%EV‘EDFIEI};WG n; {Tmli.;m #:4 o stg:.nns;:rgus#?u o HYDROMETER SIEVE AN ALYSIS RESULT
4 SIEVE SIEVE TOTAL% | SPECIFICATION
90 L 2 SIZE{mm) | SIZE{US) | PASSING (% PASSING)
80 b 152.40 6"
£ 70 76.20 3"
o 38.10 1.5" 100
w60 19.00 3/4" 97
§ <0 12.70 172" 96
. 9.50 3/8" 96
m 40 ry 4.75 #4 92
e 20 2.00 #10 88
[2 0.85 #20 82
" 20 043 #40 69
— 0,25 #60 37
£0 *
- 0.15 #100 13
0 ﬁ 0.075 #200 5.6
100 10 GRA ISEZE 0.1 0.01 0,001
N SIZE (o) HYDROMETER RESULT
GRAVIL SAND ELAPSED | DIAMETER TOTAL %
COBBLES Coarse Fine Coarsa I Mediuny { Fine SILT or CLAY TiMEéMIN) {mm) PASSING
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 P
140 30
fro 60
& 135 250
P 1440
£
% 130
5] HYDRAULIC COND.
i
b 195 {ASTM D2434)
ﬂé DEGRADATION
120 = (ATM T-313)
— ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 12 4 16
MOISTURE CONTENT (%)
The testing services reporled herein have been performed to recognized industry standards, unless olhierwise noted. No other warranty is made. Should engineering
interpretation or opinion be required, NGE-TFT will provide upon writlen request.
11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-3993 - www.nge-tfl.con






NORTHERN GEOTECHNICAL ENGINEERING, INC..~ TERRA FIRMA TESTING

PROJECT CLIENT: U.8. Army Corps of Engineers % ORAVEL  18.6 USCS SM
PROJECT NAME: Petersburg S. Marbor Navigation Improvements % SAND  36.9 USACOL FC N/A
PROJECT NO.: 4977-18 % SILT/CLAY  44.5 % PASS. 0.02 mm N/A.
SAMPLE LOC.: TB-11 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-1/0-1' UNIFORMITY COEFFICIENT (C) UNKNOWN
DESCRIPTION: Silty sand w/ gravel COEFFICIENT OF GRADATION (C,) UNKNOWN
DATE RECEIVED: 4/13/2018 ASTM DI557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RIPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
. us. s;ﬁwop::gnm H; Emifafs ;;4 oo U.s.srz:g:mm#n:;us#w - #2:)0 HYDHOMETER SIEVE AN ALYSIS RESULT
100 i L ‘ I‘\ T SIEVE SIEVE TOTAL % | SPECIFICATION
90 a,.u SIZE{om) | SIZE(S) | PASSING | (% Passma)
80 * 152.40 6"
S 70 76:20 3"
- 38.10 1,5" 100
@ 60 » 19.00 3/4" 94
N 12,70 12" 91
E 50 *re . 9.50 3/8" 89
m 40 4775 #4 81
] 2.00 #10 68
7 30 0.85 20 58
a0 043 #40 54
0.25 #60 51
10 0.15 #100 49
0 0.075 #200 445
100 10 I 0.1 0.01 0.001
GRAIN SIZE: (mm) HYDROMETER RESULT
GRAVEL SAND ELAFSED | DIAMETER TOTAL %
COBBLES i i SILT or CLAY TIME (MTN} (mm) PASSING
Coarse Tine Coarse Medium l Fine o
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 1
! - 15
140 — - 30
o 60
£135 250
v 1440
% 130 HYDRAULIC COND
m f
o 125 (ASTM D2434)
g DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 12 14 16

MOISTURE CONTENT (%0)

The testing services reported herein have been performed to recognized industry standaeds, unless otherwise noted, No other warzanty is made. Should engi
interpretation or opinion be required, NGE-TFT will provide upon written reguest.

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

neeting






NORTHERN GEOTECHNICAL ENGINEERING, INC. .~ TERRA FIRMA TESTING

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL  13.6 USCS SM
PROJECT NAME: Petersburg S, Harbor Navigation Improvements % SAND  36.7 USACOE FC N/A
PROIJECT NOQ.: 4977-18 % SILT/CLAY 49,7 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-12 % MOIST., CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-1/00-2.5 UNIFORMITY CQEFFICIENT (C,) UNKNOWN
DESCRIPTION: Silty sand COEFFICIENT OF GRADATION (C.) UNKNOWN
DATE RECEIVED:; 4/13/2018 ASTM DI1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
U5, SIEVE OFENRIG IN RICHES ] N LTE!
l |G :I, iI.NS : 1;;’4 i;’2 3{8 #4 o v s‘:%\;‘- m;’-IBIfE)Rs #90 #l(l)() #P.II}E) [FROMETER SIEVE ANALYSIS RESULT
00 ol SIEVE SIEVE TOTAL% | SPECIFICATION
0 b 1 SIZE(mm) | SIZE(US) | PASSING | (% PASSING)
&
80 152.40 6"
o * 76.20 3"
s 70
= LAN 38.10 157
% 60 & 19.00 34 100
12,70 12" 094
E 30 . * 9.50 3/8" 92
m 40 4.75 #4 86
£ 30 2.00 #10 80
2 0.85 #20 73
™ 20 043 #40 68
0.25 #60 64
10 0.15 #100 59
0 0.075 #200 49.8
100 10 1 0.1 0.0t 0.001
GRAIN SIZE
(rom) HYDROMETER RESULT
GRAVEIL SAND ELAPSED | DIAMETER TOTAL %
COBBLES - ' ' SILT or CLAY TIME (MIN) () PASSING
Coarse Fine Coarse Medinm | Fing
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 2
o et e s e e e s B s e e o 15
140 - 20
g : 0
£135 250
S 1440
=
2 130
@ HYDRAULIC COND.
= s (ASTM D2434)
&= DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 g 10 12 14 16
MOISTURE CONTENT (%)
The testing services reported herein have been performed to recognized industry standards, untess otherwise noted. No other warranty is made. Should engineering
inserpretation ot opinion be required, NGE-TFT will provide upon wrilten request.
11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5893 - www.nge-tfi.comn






NORTHERN GEOTECHNICAL ENGINEERING, INC. ./ TERRA FIRMA TESTING

PROJECT CLIENT: U.8. Army Corps of Engineers % GRAVEL  12.6 USCS ML
PROJECT NAME: Petersburg S, Harbor Navigation Improvements % SAND 31,1 USACOE FC N/A
PROJECT NO.: 4977-18 % SILT/CLAY  56.3 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-12A % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: 8-1/0'-1 UNIFORMITY COEFFICIENT (C,) UNKNOWN
DESCRIPTION: Sandy silt COEFFICIENT OF GRADATION (C) UNKNOWN
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJIPC OPTIMUM MOIST. CONTENT. {corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
o ¢ U.s.s%r-.vmp‘i":;ma n; ;f:c;l{i;s!lm ;4 o us, sx#zg'asmm;:@;asﬁeﬂ o #2:){3 HYDRGMETER SIEVE AN ALYSIS RESULT
T SIEVE SIEVE TOTAL% | SPECIFICATION
09 *4 . SIZE(mm) | SIZE(US) | PASSING | (% PASSING)
80 "y 152.40 8"
T 70 * + 76.20 3"
= + 38.10 13" 100
g 00 p 19.00 34" 94
§ 50 12.70 1/2" 91
o 9.50 3/8" 91
m 40 4.75 #4 87
P 2.00 #10 82
z 30 0.85 #0 77
" a0 043 #40 73
0.25 #60 70
10 0.15 #100 65
0 0.075 #200 56.3
100 10 I 0.} 0.01 0.001
GRAIN SIZE (mm) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBBLES - - ] SILT or CLAY TIME {MIN) (mm) PASSING
Coarss Fine Conrse I Medium | Fing 0
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM DI557 2
4
145 3
15
140 DS VPR Y I A O I o -
fon 60
[&]
£135 250
el 1440
=
% 130
4 HYDRAULIC COND.
o 125 (ASTM D2434)
& DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 12 14 16
MOISTURE CONTENT (%5}
The testing scrvices reported herein have been performed to recognized industry standards, wnless otherwise noted, No other warranty is made. Should enginecring
intezpretation or opinion be required, NGE-TFT will provide upon written tequest.
11301 Ofive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fox: 907-344-3993 - www.nge-ft.com






NORTHERN GEOTECHNICAL ENGINEERING, INC. ./ TERRA FIRMA TESTING

boratary Testing Gébtgé!mi_c:a_l;Eli neerin

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 124 USCS ML
PROJECT NAME: Petersburg S. Harbor Navigation Improvements % SAND 30.7 USACOE FC N/A
PROJECT NO.: 4977-18 % SILT/CLAY  56.9 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-12A % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-2/1'-2.5 UNIFORMITY COEFFICIENT (C,) UNKNOWN
DESCRIPTION: Sandy silt COLFFICIENT OF GRADATION (C)) UNKNOWN
DATE RECEIVED: 4/13/2018 ASTM DI557 (uncorrecied) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RIPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
LS. LCHES 1 .5, d 1
0 ¢ us s?mvmr;egmcn; ;}i llli; ' o us. st:g:)m}t;gns@ fpo HYDROMETER SIEVE AN ALYSIS RESULT
T SIEVE SIBVE TOTAL% | SPECIFICATION
o0 5 N SIZE(mm) | SIZE(US) | PASSING (% PASSTNG)
80 * 152.40 6"
;\;\ 70 & 76.20 3
= +.. 38.10 1.5 100
@ 60 Y 19.00 3/4" 97
§ 50 ‘ 12.70 172" 94
b 9.50 3/8" 92
m 40 4.75 #d 88
e 20 2.00 #10 83
2 0.85 #20 79
" a0 0.43 #40 75
0.25 #60 71
10 0.15 #100 66
0 0.075 #200 36.8
100 10 G 1SIZE 0.1 0.01 0.001
RATH STZE (mm) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
CODBLES Coarse I Fing Coarse Medium l Fine SILT or CLAY TIMEéM;N) (i) PASSING
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D 1557 2
4
145 — P
— 15
140 30
fs 60
[*]
135 250
ks 1440
)
2 130
z HYDRAULIC COND.
» s (ASTM D2434)
g DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS LL=19%
115 ASTM 4318 PI=3
0 2 4 6 8 10 12 14 16
MOISTURE CONTENT (%0}
The testing services reported herein have been petformed to recognized industry standards, unless otherwise noled. No other warranty is made. Should engineering
interpretation or opinion be required, NGE-TFT wili provide upon written request.
11301 Olive Lane - Anchorage, Alaska 89515 + Phorie: 907-344-5934 - Fax: 907-344-5993 - www.nge-ffi.cont






NORTHERN GEOTECHNICAL ENGINEERING, INC. ./ TERRA FIRMA TESTING

Geotechnical Engine

PROJECT CLIENT: U.8. Army Corps of Engineers % GRAVEL 11.2 USCS ML
PROIECT NAME; Petersburg S. Harbor Navigation Improvements % SAND  34.8 USACOQE IF'C N/A
PROJECT NO.: 4977-18 % SILT/CLAY 540 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-13 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-1/0'-2' UNIFORMITY COEFFICIENT {C,) UNKNOWN
DESCRIPTION: Sandy silt COEFFICIENT OF GRADATION (C,) UNKNOWN
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
. UE,S::EV'F,DPT.IT;WG lN3 Emli,'t-;s,’ﬁ #IA1 o0 U,s.SI;;[;:mIlﬂgns%u 0 #2:)0 HYDROMETER SIEVE AN ALYSIS RESULT
100 ‘ ‘ ; II M m SIEVE SIEVE TOTALY% | SPECIFICATION
90 |¢ SIZE{mm) | SwE(US) | PASSING | (% PASSING)
80 " 152.40 6"
s 70 * 7620 3"
= S 38.10 1.5"
© 60 19,00 3/4" 100
g “ * 12.70 172" 96
. 8.50 3/8" 94
oM 40 4.75 #4 89
£ 2.00 #10 82
i 30 0.85 120 76
™ 20 0.43 #40 72
0.25 #60 08
LA N 1111 O L1 K 1N 0.15 #100 63
0 0.075 #200 54.0
100 10 I 0.1 0.01 0.001
GRAIN SIZE (mm) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL%
COBBLES Coarse Fine Coarse Medium ] Fing SILT or CLAY e ((}WNJ fimun) PASSING
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 8
_ O e R B e e 15
140 30
= 60
& 135 250
. 1440
% 130 HYDRAULIC COND
[2a] N
o 125 (ASTM D2434)
& DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
i1s ASTM 4318
0 2 4 6 8 10 12 14 16 .
MOISTURE CONTENT (%}
The testing services reported herein have been performed to recognized industry standards, usless othetwise noted. No other warranty is made. Should engineering
interpretation or opinion be required, NGE-TFT will provide upon written request.
11301 Ofive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-ifi.com
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PROIECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 153 USCS ML
PROJECT NAME: Petershurg S. Harbor Navigation Improvements 0% SAND 26.4 USACOE FC N/A
PROJECT NO.: 4977-18 % SILT/CLAY  58.3 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-13 % MOIST. CONTENT % PASS. 0.602 mm N/A
NUMBER/ DEPTH: S2/2'-7 UNIFORMITY COEFFICIENT (C,) UNENOWN
DESCRIPTION: Sandy silt w/ gravel COEFFICIENT OF GRADATION {C)) UNKNOWN
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM DA718 (corrected) N/A
REVIEWED BY: RJIPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
3 3 i 118 SIEVFE, KITMNERS 1 HYDROMETER
s HeRoTe IT;{TCI;[{EZSJJB B0 ’ I#Izo w#.io iU M100 a0 R SIEVE ANALYSIS RESULT
100 SIEVE SIEVE TOTAL % | SPECIFICATION
90 *5 SIZE(mm) | SIZE(U.S) | PASSING (% PASSING)
80 Y 152,40 6"
S 70 [ - 76.20 3" 100
~ + 38.10 1.5" 90
@ 60 Y 19.00 34 90
3 50 12.70 12" 89
B 9.50 38" 87
m 40 4.75 #4 85
& 20 ) 2.00 #10 80
2 0.83 #20 76
ST 0.43 #40 72
0.25 #60 69
10 0.15 #100 64
0 0.075 #200 58.2
100 10 1 0.1 0.01 0.001
ZE
GRAIN SIZE (i HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBBLES i i SILT or CLAY TIME (MIN} (mm) PASSING
Coarse Fine Coarse I Medium | Fine 0
0.5
1
MOISTURE-DENSITY RELATTONSHIP ASTM D1557 2
4
145 - 8
15
140 30
o - 60
& 135 - 250
b 1440
=
Z 13
& 0 HYDRAULIC COND.
. 125 (ASTM D2434)
QD’*' DEGRADATION
120 {ATM T-313)
ATTERBERG LIMITS LL=19
115 - ASTM 4318 PI=3
0 2 4 6 8 10 12 14 16
MOISTURE CONTENT (%)
The testing services reporied herein have been performed to recognized industry standards, unless otherwise noted. No other warranly is made. Should engineering
interpretation or opinion be required, NGE-TFT will provide upon written request.
11301 Qlive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-tfi.com
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PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 16.2 USCS SM
PROJECT NAME: Petersburg . Harhor Navigation Improvements % SAND 37,5 USACOEFC N/A
PROIJECT NO.: 4977-18 % SILT/CLAY  46.3 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-14 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-1/0'-1" UNIFORMITY COEFFICIENT (C,) UNKNOWN
DESCRIPTION: Silty sand w/ gravel COEFFICIENT OF GRADATION (C,) UNENOWN
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrecied) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
. u.s.s;avaopir;mnrr;;fcinflsm ;;4 o us, sigﬁuﬁgﬁ%o o #2:}0 HYDROMETER SIEVE ANALYSIS RESULT
100 | - l T T SIEVE SIEVE TOTALY% | SPECIFICATION
90 * SIZE(mm) | SIZEQUS) | PASSING {% PASSING})
80 * 152,40 6"
s 70 +- "] 76.20 3"
= 38.10 1.5" 100
@ 60 e 19.00 3/4" 97
3 5 12.70 12" 93
by L 3 _ 9.50 3/8" 90
m 40 4.5 #4 84
& 2.00 #10 76
7 30 0.85 #20 70
" 20 0.43 #40 66
0.25 #60 01
10 | 0.15 #100 57
0 0.075 #200 46.3
100 10 1 y 0.1 0.01 0.001
GRAIN SIZE () HYDROMETER RESULT
GRAVEL SAND ELAPSED DIAMETER TOTAL %
COBBLES Coarse l Fine Coarse Mediam | Fine SILT or CLAY TP (()M-IN) onn) PASSING
0.5
i
MOISTURE-DENSITY RELATIONSHIP ASTM DI1557 2
4
145 3
15
140 30
o 60
\% 135 250
P 1440
% 130 HYDRAULIC
&1 : COND.
S 125 (ASTM D2434)
g DEGRADATION
120 (ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 3 10 12 14 16
MOISTURE CONTENT (%)
The tcsting services reported herein have been performed fo recognized industry standards, unless otherwise noted, No other warranty is made. Should engincering
interpretation or opinion be required, NGE-TFT will provide upon written request.
11301 Olive Lane - Anchorvage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-ifl.com
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PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 3.6 USCS ML
PROJECT NAME: Petersburg 8. Harbor Navigation Improvements % SAND  31.2 USACQL FC N/A
PROJECT NO.: 4977-18 % SILT/CLAY 652 % PASS. 0.02 mm N/A
SAMPLE LOC.; TB-14 % MOIST, CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-2/1 -6 UNIFORMITY COEFFICIENT (C,) UNKNOWN
DESCRIPTION: Sandy silt COEFFICIENT OF GRADATION (C.} UNKNOWN
DATE RECEIVED: 4/13/2018 ASTM DI1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
3 EHING CIES 3. RERS H I\
; u.s.sl;EWDP[};m n;"rr IliZ e #:4 o US. sr:;:mm;éok . HYDROMETER SIEVE ANALYSIS RESULT
100 ¥ * ] SIEVE SIEVE TOTAL% | SPECLFICATION
90 4 u SIZE (mm) | SIZE(ULS) | PASSING | (% PASSING)
20 ® L 4 15240 6"
—~ 76.20 3"
o 70
e * 38.10 1.5°
@ 60 19.00 3/4" 100
3 50 12.70 172" 99
. 9.50 3/8" 99
m 40 4.75 #4 96
< 2.60 #10 93
2 30 0.85 #20 89
" a0 043 #40 86
0.25 #60 83
10 — 0.15 #100 80
0 0.075 #200 65.1
100 10 G ]SIZE 0.1 0.01 0.001
RAIN STZE (i) HYDROMETER RESULT
GRAVEL SAND ELATPSED DIAMETER TOTAL%
COBBLES Coarse Fing Coarse Medism [ Fine SILT or CLAY '['IME(()M[N) {tmm) PASSING
05
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
45 3
140 — 30
o o 60
(] -
& 135 230
> 1440
B
2130
& HYDRAULIC COND.
o 125 (ASTM D2434)
g DEGRADATION
120 (ATM T-313)
e ATTERBERG LIMITS
15 = ASTM 4318
0 2 4 6 8 10 12 14 i6
MOISTURE CONTENT (%)
The testing services reported herein have beer performed to recognized industry standards, inless otherwise noted. No other warranty is made. Should eaginecring
interpretation or opinion be required, NGE-TFT will provide upon written request.
11301 Oiive Lane - Anchorage, Alaska 99515 + Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-tfi.com






NORTHERN GEOTECHNICAL ENGINEERING, INC..~ TERRA FIRMA TESTING

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL  23.7 USCS SM
PROJECT NAME: Petersburg S. Harbor Navigation Improvements % SAND  30.2 USACOE I°'C N/A
PROJECT NO.: 4977-18 % SILT/CLAY  46.1 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-15 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-1/0 -1 UNIFORMITY COEFFICIENT (C,) UNKNOWN
DESCRIPTION: Silty sand w/ gravel COEFFICIENT OI' GRADATION (C,) UNKNOWN
DATE RECEIVED: 4/13/2018 ASTM DI1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 {corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST. CONTENT. {(corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 /C136
‘ us. S;EVE ovfgmm};{rj\crli{islfs #I_' o us, S‘i:?:m]ﬁ;“#?n ngo #2; . HYDRGMETER SIEVE AN ALYSIS RESULT
100 SIEVE SIEVE TOTAL% | SPECIFICATION
90 SIZE (mm) | SIZE(US) | PASSING (% PASSING)
*y
0 P 152.40 6"
S 70 76.20 3"
~ L 38.10 1.5" 100
@ 60 3 19.00 3 91
§ 50 + 12,70 12" 86
o . & 9.50 3/8" 83
m 40 4.75 #4 76
g 2.00 410 70
z 30 0.85 20 66
= o0 0.43 #40 62
0.25 #60 58
10 0.15 #100 53
o 0.075 #200 46.1
100 10 A ISI 0.1 0.01 0.001
7E
ORAIN SIZE (mm) HYDROMETER RESULT
GRAVEL SAND ELAPSED ] DIAMETER TOTAL %
COBBLES Coarse I Fine Coarse Medium | Fine SILT or CLAY T[MEéM[N) (mm) PASSING
0.5
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 3
15
140 30
o 60
5]
B 1358 250
b 1440
E 130
A HYDRAULIC COND.
s 12 (ASTM D2434)
ﬂQﬁ DEGRADATION
120 (ATM T-313)
e ATTERBERG LIMITS
115 &= ASTM 4318
0 2 4 6 8 10 12 14 16
MOISTURE CONTENT (%)
The testing services reported herein have been performed fo recopnized industry standards, unless otherwise noted. No other warranty is made. Should engineering
interpretation or opinion be required, NGE-TFT will provide upon written reguest,
11304 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-ifl.con
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‘Geotechnical Engineering Hoi iis'ti'uEtibh"Mij_hi[::dr'_i__ng"__sg'r.'v'ic:es

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 6.1 USCS CL-ML
PROJECT NAME: Petersburg S. Harbor Navigation Improvements % SAND 28.9 USACOEFC N/A
PROIJECT NO.: 4977-18 % SILT/CLAY . 65.0 % PASS. 0.02 mm N/A
SAMPLE LOC.: TB-15 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: S-2/1'- 10 UNIFORMITY COEFFICIENT {C,) UNKNOWN
DESCRIPTION: Sandy silty clay COEFFICIENT OF GRADATION (C,) UNKNOWN
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJIPC OPTIMUM MOIST. CONTENT. (corrected) N/A
PARTICLE SIZE ANALYSIS ASTM 137928 / C136
5. SIEVE OPENING IM RICHES [ 5. B
" ; v ?i vi r}g N n;{; T{z:;‘s b o us. stg;-:wm;z:gnﬁ?n neo o HYDROMETER SIEVE ANALYSIS RESULT
T ¥e [ i SIEVE SIEVE TOTAL% | SPECIFICATION
90 hd SIZE (mm) | SIZE(US) | PASSING (% PASSING)
’ 1
80 * 152,40 6
& 70 76.20 3"
& . 38.10 15" 100
w60 19.00 3/4" 98
3 50 12.70 12" 96
b 9.50 3/8" 96
m 40 495 #4 94
e 20 2.00 #10 91
2 0.85 #20 88
" o0 043 #40 85
(.25 #60 81
10 0.15 #100 77
0 0.075 #200 65.0
100 10 1 0.1 0.01 0.001
GRAINSIZE (mtr) HYDROMETER RESULT
GRAVEL SAND ELAPSED | DIAMETER TOTAL %
COBBLES |~ o Cuarsel odiom l - SILT or CLAY TIME (;MIN} {mm) PASSING
0.5
1
MOISTURE-DENSITY RELATTONSHIP ASTM 131557 2
4
145 8
15
140 30
%\ ....... 60
135 250
e 1440
=
% 130
& HYDRAULIC COND.
5 125 (ASTM D2434)
& DEGRADATION
120 S - (ATM T-313)
- ATTERBERG LIMITS LL=20
115 ASTM 4318 PI=5
0 2 4 6 8 10 12 14 I6
MOISTURE CONTENT (%)
The testing services reported herein have been performed to recognized industry standards, unless otherwise noted. No other warranty is made. Should engingering
terpretation or opinion be required, NGE-TFT will provide upon written request.
11301 Olive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 « Fax: 907-344-5993 - www.nge-ifl.com






NORTHERN GEOTECHNICAL ENGINEERING, INC..~ TERRA FIRMA TESTING

PROJECT CLIENT: U.S. Army Corps of Engineers % GRAVEL 289 USCS SM
PROJECT NAME: Petersburg 8. Harbor Navigation Improvements % SAND 41.2 USACOQE FC N/A
PROJECT NO.: 4977-18 % SILT/CLAY 299 % PASS, 0.02 mm NiA
SAMPLE LOC.: TB-16 % MOIST. CONTENT % PASS. 0.002 mm N/A
NUMBER/ DEPTH: §-1/0'-1.¢ UNIFORMITY COEFFICIENT (C,) UNKNOWN
DESCRIPTION: Silty sand w/ gravel COEFFICIENT OF GRADATION (C,) UNKNOWN
DATE RECEIVED: 4/13/2018 ASTM D1557 (uncorrected) N/A
TESTED BY: JA ASTM D4718 (corrected) N/A
REVIEWED BY: RJPC OPTIMUM MOIST. CONTENT. {corrected) N/A
PARTICLE SIZE ANALYSIS ASTM D7928 / C136
. ‘ "s.s;vmr;::m rr; ;—?C;‘EE:'S #:4 a0 U.s.sr;;;‘.mm;;gns 0 10 #2;;& HYDROMETER SIEVE AN ALYSIS RESULT
SIEVE SIEVE TOTAL % SPLECIFICATION
90 SIZE (mm) SIZE (U8} PASSTNG (% PASSING)
80 3" 152.40 6"
S 0 * 76.20 3"
& 38.10 15" 100
@2 60 * 19.00 34" 81
§ 50 . 12.70 /2" 78
. . - 5,50 3/8" 76
Z e .
Z 30 Il 0.35 20 59
) 0.43 #40 54
0.25 #60 50
10 0.15 #100 43
9 0.075 #200 29.9
100 10 ] 0.1 0.01 0.001
GRAIN SIZE (mm) HYDROMETER RESULT
GRAVEL SAND ELAPSED DIAMETER TOTAL %
COBBLES Cosrse e Coarse edium I Fine SILT or CLAY TIME {MIN} {mm) PASSING
05
1
MOISTURE-DENSITY RELATIONSHIP ASTM D1557 2
4
145 2
15
140 30
o 40
B35 250
b 1440
7 130
4 HYDRAULIC COND.
o 125 (ASTM D2434)
& DEGRADATION
120 - : (ATM T-313)
ATTERBERG LIMITS
115 ASTM 4318
0 2 4 6 8 10 ) 14 16

MOISTURE CONTENT (%%}

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

11301 Otive Lane - Anchorage, Alaska 99515 - Phone: 907-344-5934 - Fax: 907-344-5993 - www.nge-tfi.com
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APPENDIX D
Old Exploration Logs and Laboratory Test Results

LIS (0] L 0T RSP RT 11 Sheets
Laboratory TESt RESUILS ......ccvcieiieiieie ettt e e see e 38 Sheets
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1.0 INTRODUCTION
1.1 Appendix Purpose

This appendix describes the hydraulic design of navigation improvements for the South Harbor
at Petersburg by deepening the harbor

for the approach to the Crane Dock,

between floats C and D,

for small vessels along the main south harbor float, and

removal of a mound of sediment that feeds sedimentation into the middle Harbor (Figure
4).

It provides the background for determining the Federal interest in deepening and operation and
maintenance of the South Harbor in Petersburg Alaska.

1.2 Description of Project Area

Petersburg is located on the northwest end of Mitkof Island, where the Wrangell Narrows meet
Frederick Sound. It lies midway between Juneau and Ketchikan, about 120 miles from either
community (Figure 1- Figure 3).

Figure 1: State of Alaska location map with location of Petersburg.
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Figure 2: Petersburg’s location in relation to Juneau and Ketchikan

Figure 3: Petersburg's location
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Figure 4: Location of South Harbor, Main Dock, Crane Dock, and C&D Floats
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20 CLIMATOLOGY, METEOROLOGY, HYDROLOGY

2.1 Temperature and Precipitation

Petersburg falls within the southeast maritime climate zone, characterized by cool summers, mild
winters and heavy rain throughout the year. Summer temperatures range from 57-63° F. Winter

temperatures range from 36 to 49° F. Average annual precipitation is 109 inches, and average
annual snowfall is 77 inches (Table 1).

Table 1: Monthly Climate Summary Petersburg, Alaska

Jan Feb Mar  Apr May Jun Jul  Aug Sep Oct Nov Dec  Annual

Average Max.

Temperature 36.2 383 424 495 56.5 61.9 64.0 63.2 57.0 48.9 40.4 36.3 49.6
(F)

Average Min.

Temperature 26,0 271 296 341 404 46.3  49.2 48.2 440 381 30.9 27.2 36.8
)

Average Total

Precipitation 11.48 7.36 845 6.04 5092 494 521 720 1365 1571 1222 11.05 109.23
(in.)

Average Total
SnowFall (in.) 219 161 169 0.7 0.0 0.0 0.0 0.0 0.0 0.6 9.1 11.4 76.7

Period of Record : 1981-2010, providedby the National Climate Data Center

2.2 Ice Conditions

Petersburg is ice free year round.
2.3 Tides

Petersburg is in an area of semi-diurnal tides with two high waters and two low waters each lunar
day. The tidal parameters in Table 2 were determined using National Oceanic and Atmospheric
Administration published data for Turn Point (approximately 1 mile southwest of Petersburg)
published June 2009 for the tidal epoch 1983-2001. There was no reported highest observed
water level and no lowest observed water level.

Table 2: Tidal Parameters — Petersburg

Parameter Elevation (ft)
Highest Predicted Tide 19.69

Mean Higher High Water (MHHW) | 16.07

Mean Sea Level (MSL) * 8.34

Mean Tide Level (MTL) ** 8.34

Mean Lower Low Water (MLLW) 0.00

Lowest Predicted Tide -4.15

*MSL The arithmetic mean of hourly heights observed over the National Tidal DatumEpoch. Shorter series
are specified in the name; e.g. monthly mean sea leveland yearly mean sea level.
**MTL The arithmetic mean of mean high waterand mean low water.
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2.4 \Water Level

The effect of an increase in water level needs to be evaluated when designing a navigation
project. Water level increase is typically a result of wave set up, storm surge, inverted barometer
effects, and tide. Relative sea level rise is a longer term change in water level and its effects on a
project is an additional factor that needs to be considered in design of navigation improvements.

Wave Setup
Wave setup is the water level rise at the coast caused by breaking waves. The features of this

project extend beyond the area of breaking waves so wave set up was not considered in the
calculations for the Petersburg Navigation Improvement project.

Storm Surge
Storm surge is an increase in water elevation caused by a combination of relatively low

atmospheric pressure and wind driven transport of seawater over relatively shallow and large
unobstructed waters. Friction atthe air-sea interface is increased when the air is colder than the
water, which causes more wind-driven transport. Storm induced surge can produce short term
increases in water level, which can rise to an elevation considerably above tidal levels.
Petersburg experiences low pressure events that could contribute to storm surge, but the water is
too deep to stack up and cause a significant surge. A rise in the water elevation due to surge has
not been a problem reported at Petersburg, so no storm surge was used in the calculations for the
project.

Inverted Barometer

The inverted barometer is the response of the sea surface to changes in atmospheric pressure. A
high pressure system decreases sea level, and conversely, low atmospheric pressure results in sea
level rise. Generally, a 1 millibar change in pressure results in a 1 cm change in the water
surface. To compensate for a lowered water level due to a high pressure system the lowest
astronomic tide was used when determining the dredge depth.

Tide
The mean higher high tide of 16.07 feet was used for the high water elevation.

SealevelRise

The Corps of Engineers requires that planning studies and engineering designs over the project
life cycle (ER 1100-2-8162), for both existing and proposed projects consider alternatives that
are formulated and evaluated for the entire range of possible future rates of sea-level change
(SLC), represented by three scenarios of “low,” “intermediate,” and “high” sea-level change. The
SLC “low” rate is the historic SLC. The “intermediate” and “high” rates are computed using the
following:

e Estimate the “intermediate” rate of local mean sea-level change using the modified
National Research Council’s (NRC) Curve | and the NRC equations. Add those to the
local historic rate of vertical land movement.

e Estimate the “high” rate of local mean sea-level change using the modified NRC Curve
I11 and NRC equations. Add those to the local rate of vertical land movement. This
“high” rate exceeds the upper bounds of the Intergovernmental Panel on Climate Change
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(IPCC) estimates from both 2001 and 2007 to accommodate potential rapid loss of ice
from Antarctica and Greenland.

NRC Equations
The 1987 NRC described these three scenarios using the following equation:

E(t) = 0.0012t + bt?

in which t represents years, starting in 1986, b is a constant, and E(t) is the eustatic sea-level
change, in meters, as a function of t. The NRC committee recommended “projections be updated
approximately every decade to incorporate additional data.” At the time the NRC report was
prepared, the estimate of global mean sea-level change was approximately 1.2 mm/year. Using
the current estimate of 1.7 mm/year for GMSL change, as presented by the IPCC (IPCC 2007),
results in this equation being modified to be:

E(t) = 0.0017t + bt?

The three scenarios proposed by the NRC result in global eustatic sea-level rise values, by the
year 2100, of 0.5 meters, 1.0 meters, and 1.5 meters. Adjusting the equation to include the
historic GMSL change rate of 1.7 mm/year and the start date of 1992 (which corresponds to the
midpoint of the current National Tidal Datum Epoch of 1983-2001), results in updated values for
the variable b being equal to 2.71E-5 for modified NRC Curve 1, 7.00E-5 for modified NRC
Curve |1, and 1.13E-4 for modified NRC Curve I11. The three GMSL rise scenarios are depicted
in Figure 5.

Figure 5: Scenarios for GMSL Rise (based on updates to NRC 1987 equation).
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Manipulating the equation to account for the fact that it was developed for eustatic sea level rise
starting in 1992, while projects will actually be constructed at some date after 1992, results in the
following equation:

E(tz) - E(tl) = 00017(t2 - tl) + b(t22 - t12)

where t is the time between the project’s construction date and 1992 and t,is the time between a
future date at which one wants an estimate for sea-level change and 1992 (or t> = t; + number of
years after construction) .

The USACE SLC scenarios were developed using the guidance in ER 1100-2-8162 and ETL
1100-2-1. Assuming a eustatic SLC rate of 1.7 mm/year and start date of 1992 (mid-year of the
NOAA National Tidal Datum Epoch (NTDE) of 1983-2001), the updated values for the variable
b in the 1987 NRC report are equal to 2.71E-5 for the modified NRC Curve | (USACE
Intermediate Scenario), and 1.13E-4 for modified NRC Curve 111 (USACE High Rate Scenario).
The USACE Low Rate Scenario extrapolates the historic rate of sea level change.

There is no sea level trend data for Petersburg. NOAA has sea level trends published for Juneau,
Sitka, and Ketchikan, Alaska, which are the closest stations to Petersburg (Figure 2). Each of the
gages has record durations over 40 years. The sea level trend for Juneau is -0.52 inches/year
(Figure 6), Sitka is -0.092 (Figure 7), and Ketchikan is -0.013 inches/year (Figure 8). These
values were used with the equations in ER 1100-2-8162 to determine the possible sea level rise
at the end of the project life.

Figure 6: Relative sealevel trend for Juneau

Figure 7: Sea level trend for Sitka
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Figure 8: Sea level trend for Ketchikan

In addition to looking at the SLC based on Juneau, Sitka, and Ketchikan, the SLC was evaluated
using the GMSL change (1.7 mm/year or 0.0669 inches/year) added to the vertical land
movement (VLM) at Petersburg as measured by the Jet Propulsion Laboratory (JPL), California
Institute of Technology under contract with the National Aeronautics and Space Administration
(NASA) (Figure 9). The VLM reported by JPL is 0.614 inches/year (Figure 10). This was
subtracted from the GMSL change and resulted in a SLC of -0.547 inches/year (falling sea
level).

Figure 9: Location of JPL’s vertical land movement data site at Petersburg
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Figure 10: Vertical land movement data for Petersburg

For a fifty year project life, a project at Petersburg could see sea level fall by as much as 2.28
feet (-2.28 feet sea level rise) or rise much as 1.91 feet (Table 3-Table 6). Any fall in sea level
will be managed with maintenance dredging to ensure design depth.
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Table 3: Sea Level Rise Prediction for Juneau for a 50 Year

Project Life.

Sea Level Change

Low

Intermediate

High

-2.16 feet

-1.69 feet

-0.20 feet

Table 4: Sea Level Rise Prediction for Sitka for a50 Year

Project Life.
Sea Level Change Low Intermediate High
-0.38 feet 0.09 feet 1.58 feet

10

March 2019
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Table 5: Sea Level Rise Prediction for Ketchikan for a 50 Year

Project Life.
Sea Level Change Low Intermediate High
-0.06 feet 0.42 feet 1.91 feet

Table 6: Sea Level Rise Prediction using GMSL and VLM for

a 50 Year Project Life.
Sea Level Change Low Intermediate High
-2.28 feet -1.81 feet -0.20 feet

11

March 2019
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2.5 Wind

March 2019

The wind speeds presented in Table 6 and Table 7 were developed by Air Force Combat

Climatology Center using historical wind speeds from the Five Finger Coastal-Marine
Automated Network (C-MAN) at the Five Finger lighthouse (Figure 6). The Five Fin
represents unobstructed wind speeds.

Figure 11 Location of C-MAN station used for wind data

Table 7: North Wind Speed Extremal Analysis

gers data

One-Hour Sustained Wind (Knots) EXTREME VALUE ANALYSIS
Five Finger AK Buoy - NORTH WIND
55.27 N133.63 W Elevation =7 meters PERIOD OF RECORD: 1985-2013
QUANTILES 01 02 05 08 09 095 098 099 0.999
RETURN PERIOD (YRS) 1.1 1.25 2 5 10 20 50 100 1000

VARIATE
1 Hour Sustained Winds (Knots) 37.0 37.6 41.2 503 58.0 66.0 77.0 854 1140

NOTE: The return period is the average elapsed time between occurrences of an event with a certain magnitude or g

0.9999
10000

143.1
reater.
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Table 8: South Wind Speed Extremal Analysis

One-Hour Sustained Wind (Knots) EXTREME VALUE ANALYSIS
Five Finger AK Buoy - SOUTH WIND
55.27 N133.63 W Hevation=7 meters PERIOD OF RECORD: 1985-2013

QUANTILES 01 02 05 08 09 095 0.98 0.99 0.999 0.9999
RETURN PERIOD (YRS) 1.1 1.25 2 5 10 20 50 100 1000 10000
VARIATE

1 Hour Sustained Winds (Knots) 39.8 40.1 429 508 57.7 651 752 83.1 1100 137.5
NOTE: The return period is the average elapsed time between occurrences of an event with a certain magnitude or greater.

2.6 Rivers and Creeks in the Project Vicinity

Hammer Slough feeds into the area to be deepened. This slough appears to be the main supply
of sediment that settles in the harbors. The frequency of infilling for this project is assumed to
be similar to the USACE dredging in the north harbor (Figure 7) which was dredged in 1971, and

42 years later in 2013 maintenance dredging removed approximately 27,000 cubic yards of
material.

Figure 12: Location of Hammer Slough, current USACE dredge area, and study area

13
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3.0 DESIGN CRITERIA
3.1 Design Vessel
The economic analysis generated the design vessel for this study. The design vesselis a hybrid

of the National Geographic Sea Lion (length and beam) and a Seiner with a 12 foot draft. The
characteristics of the design vessel is shown in Table 8.

Table 9: Design Ship Characteristics

Vessel Length Design Beam Design Draft
[ft] [ft] [ft]
164 33 12

3.2 Dredge Depth

Moving vessels must maintain clearance between their hulls and channel bottom; accordingly,
various navigational design parameters are analyzed. Design parameters such as squat, safety
clearance, vertical motion due to waves, and water density effects are added to determine the
minimum required under-keel clearance (Figure 8).

4 Stormsurge
4 Tidal range — milw water level

4 j— A

Static draft in ambient water

<

ship factors

—

)
squat

4

A

gross under keel y response to waves
B
l safety clearance
Y. v
Z . allowable overdepth dredging
Authorized channel leve Tequired overdepth dredging for sea bed factors

efficient maintenance

\_ elevation of channel bottom T

Figure 13: Under-keel clearance parameters

The maneuvering channel depth to the crane dock was determined using the criteria listed in Table
9. Fresh water effects from Hammer Slough discharge were considered to be negligible and not

14
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included in the calculation. The lowest astronomical tide is -4.15 feet MLLW which results in a
depth of -19.25 feet MLLW which is usable 100% of the time.

Within the fairway area between floats C and D the squat and pitch, roll, and heave requirement
IS not necessary so required harbor depth reduces to -18 feet

Table 10: Maneuvering Channel

Criteria
Vessel Draft [ft] 12.0
Pitch, Roll, Heawe [ft] 0.6
Squat [ft] 0.5
Tide Allowance [ft] 4.15
Safety Clearance 2.0
Total depth required [ft] 19.25

The dredge depth landward of the main float would reduce to -10 feet MLLW due to the reduced
vessel draft of the smaller boats (approximately 3.5 feet). The local sponsor requested that a
fourth dredge area be dredged to -9 feet MLLW at the back of the Middle Harbor in order to trap
the sediment accumulated from the Hammer Slough discharge (Figure 9). The estimated dredge
volume for eacharea is presented in Table 10.

15
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Figure 14: Dredge Areas
Table 11: Dredge Volumes and Areas
Dredge Area Dredge Dredge Dredge One Foot Total Dredge
Depth Volume Area Owerdepth Volume
[ft] [cy] [sf] Allowance [cy]
[cy]
Maneuwering Channel -19.25 34,814 299,249 11,110 45,924
Between Cand D
Floats -18 5,820 237,369 8,800 14,620
LA S B el 10 17,370 62,390 2320 19,690
Float
Behind Floats 1 and 2 -9 2,370 10,191 380 2,750
Total 59,310 23,410 82,740

(Note: Volumes listed in table were computed using AutoCAD TIN surface comparisonusing 2017 survey data)

16
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40 DREDGE DISPOSAL OPTIONS

Dredge disposal options evaluated include:
e Open water disposal or,
e Contained disposal at Scow Bay

4.1 Open Water Disposal

A determination on open water disposal will be made upon completion of the Section 404 (b) (1)
evaluation in accordance with the Guidelines of the Clean Water Act to evaluate discharge of
dredged material into waters of the United States. The Guidelines outline measures to avoid,
minimize, and compensate for impacts. The areas being evaluated are Fredrick Sound
approximately 2 miles from Petersburg and Thomas Bay located approximately 20 miles from
Petersburg (Figure 10). It is assumed for this study that one of these sites will be allowed for
disposal.

Figure 15: Location of Petersburg, Fredrick Sound, and Thomas Bay potential disposal
sites

17
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4.2 Contained Disposal

The contained disposal at Scow Bay would be combined with construction of a deeper water boat
launch ramp. The launch ramp would need protection from waves from the south. Options
considered for vessel protection during launching and landing included a floating breakwater or a
rubble mound breakwater.

4.2.1 Floating Breakwater

A floating breakwater consists of a floating structure that can provide wave protection for short
period waves with heights up to 4 feet. A floating breakwater is anchored with chain or piles.
Because the design wave at Scow Bay is greater than 4 feet, a floating breakwater was dropped
from further consideration.

4.2.2 Rubble Mound Breakwater

A rubble mound breakwater is already present at Scow Bay to protect a boat launch ramp. This
rubble mound would be extended to protect the contained disposal area and a new boat launch
ramp that would be constructed (Figure 11). The use of a rubble mound breakwater to provide
wave protection is a proven concept. Rubble mound breakwaters have been successfully used in
southeast Alaska.

18
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Figure 16: Plan view of dredge disposal area and protective breakwater
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5.0 BREAKWATER DESIGN PARAMETERS
5.1 Wave Analysis

5.1.1 Wave Climate

The wave climate at a proposed dredge disposal area at Scow Bay was evaluated to determine
the effort required to develop this area for disposal. The area is subject to short period wind
generated waves from the south. Due to lack of measured information on wave height, basic
methods presented in the Coastal Engineering Manual were used to develop a design wave.
Currently there is asingle breakwater at Scow Bay that protects a small launch ramp from south
waves. There is no protection for waves from the north or west.

5.12 Fetch

The coastline at Scow Bay is oriented generally north to south. Since the north has a limited
fetch distance, only wind from the south was used for wave growth. The fetch was calculated
using the average length of nine radial lines at 3 degree spacing, extending from Scow Bay area
to the shoreline (Figure 12). The average fetch was determined to be 3.1 miles.

SCOW BAY

Figure 17: Fetches used in design
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5.1.3 Wave Prediction

The 72.6 year return interval wind from the south (derived from Table 7) was used to determine
the design storm wave corresponding to a 50 year design life with a 50% probability of being
equaled or exceeded (Figure 13). This is more conservative than using a 50 year return interval
which would has a 64% chance of being equaled or exceeded. Methods described in the Coastal
Engineering Manual (CEM) were used to predict wave height based on a fetch distance of 3.1
miles and a wind speed of 78.8 knots.

The significant wave from the south is 6.2 feetand the average height of the highest 1/10 of
waves (Hy) is 7.9 feet. The design wave from the north was not calculated due to the short fetch
distance.

Calculated Risk Diagram
Theoretical Probabililty (in percent) of Equaling or Exceeding
a Design Recurrence Interval for Various Periods of Design Life
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Figure 18: Calculated Risk Diagram
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5.2 Rubble Mound Design
5.21 Armor Stone

Using Hudson’s equation for a wave of 7.9 feet from the south and a Kq of 3.2 results in an
average armor stone size of 4270 pounds and a two layer thickness of 6.5 feet.

5.2.2 CrestHeight

The crest height was set at 25 feet using equation V1-5-13 in the Coastal Engineering Manual
and an exceedance level of 10% to determine run-up. The 10% exceedance level was deemed to
be acceptable since no boats would be moored behind the breakwater. The mean higher high
water level of 16 feet was used as the still water level. Storm surge was not included in the
calculations since storm surge in not typically an issue at Petersburg. The crest width was set at
9.5 feet based on armor stone size. A typical breakwater cross section is shown in Figure 14.

Figure 19: Typical cross section
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6.0 MAINTENANCE

The main source of sediment in the North, Middle, and South harbors appears to be sediment
from Hammer Slough. Bathymetric survey of the area indicates that the Slough flow is
channelized and directed towards Middle and North Harbor. The frequency of infilling and need
to dredge for this project is assumed to be similar or less than the infilling in the North Harbor.
USACE dredged the North Harbor in 1971 and, 42 years later, in 2013 maintenance dredging
removed approximately 27,000 cubic yards of material.

The assumption that the maintenance dredging requirement would be similar to the North Harbor
was checked by comparing the current bathymetric survey to a 1983 project layout sheet from
the State of Alaska Department of Transportation that shows the bathymetry in South Harbor.
The comparison indicates that South Harbor has had 20,000 cubic yards of sedimentation in 34
years. This compares well with the North Harbor dredging requirement.
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7.0 CONSTRUCTION CONSIDERATIONS

Prior to preparing plans and specifications, a survey of the dredge areas and Scow Bay should be
performed to verify project quantities. In addition to survey work, soil borings should be
obtained to confirm that the material is suitable for its selected disposal method. The nature of
the obstructions identified during the 2017 survey of the South Harbor should be identified to aid
in planning for proper disposal of the obstructions.

The dredging is anticipated to take one year to complete. Dredging activities will need to be
closely coordinated with the Petersburg harbormaster in order to efficiently dredge in an active
harbor. It is assumed that the dredge window will be similar to the window for the North Harbor
dredging which stipulated that no in-water work will be performed between 15 Marchand 15
June in order to avoid the peak herring spawn and juvenile salmon out-migration and rearing
activities, and when Steller sea lion and humpback whale feeding and abundance is expected to
be greatest in the project area.

In order to attract a number of bidders, it is recommended that the project be advertised early in
the year to maximize the number of contractors to bid on this project.
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ERRATA SHEET
CAP 107 Navigation Improvements, Petersburg, Alaska
Integrated Feasibility Report, Environmental Assessment and
Finding of No Significant Impact
4 September 2019

The intent of this errata sheet is to document a few revisions to the report resulting from
the final review of the Integrated Feasibility Report, Environmental Assessment and
Finding of No Significant Impact (IFR/EA). The edits are primarily undertaken to clarify
the optimization of project depths to determine the dredge depth with the highest net
benefits. The revisions do not affect the selection of the recommended plan or other
considerations contemplated by the IFR/EA. Each edit is discussed further below.

Section 5.3.2 Alternatives Screened from Detailed Analysis

Removed from paragraph 2:

“Net benefits were increasing from Alternative 3 to Alternative 4 when the
financial constraint was established. Appendix D explains the benefits associated
with Alternatives 4 and 5 and reports initial analysis conducted on these
alternatives.”

Paragraphs 2 and 3 were combined and revised to read the following:

“Per ER 1105-2-100 Appendix E, para E-3(b)(5), Categorical Exemption for
Flood Control and Navigation Projects, larger scale plans can be screened out if
the NFS identifies a financial constraint and the net benefits were increasing as
the constraint is reached. During concurrent review of the draft IFR/EA, Agency
Technical Review (ATR), Pacific Ocean Division (POD) and the Public comment
period), a comment from POD asked if additional depths besides -19.25 ft MLLW
were assessed. An additional depth of -18ft MLLW was added to the analysis to
determine which depth maximized benefits. No shallower depths were chosen
because some areas within the study area have been maintained to a depth of -
18ft MLLW per the original harbor depths established during the 1983
construction of South Harbor. Table 34 in section 6.5.3 shows that net benefits
are increasing from -18 feet to -19.25 feet in depth as the constraint is reached.
Most of the vessels will be accommodated at the depth of -19.25 feet so dredging
any deeper would not increase benefits, but would incur additional costs.
Therefore, net benefits would be less for any depth greater than -19.25 feet. This
depth analysis can be found in section 6.5.3.”





Paragraph 4 is now Paragraph 3 and has been replaced with:

“Appendix D discusses the initial benefits and analysis associated with
alternatives that were screened out due to the financial constraint established by
the NFS. This feasibility report does not discuss Alternatives 4 and 5 further.
Alternatives 2 and 3 with depths -18 feet and -19.25 feet and the future without
project condition were carried through the remaining analysis in order to
determine the recommended plan.”
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FINDING OF NO SIGNIFICANT IMPACT

Petersburg Navigation Improvements
Petersburg, Alaska

The U.S. Army Corps of Engineers, Alaska District (Corps) has conducted an
environmental analysis in accordance with the National Environmental Policy Act of
1969, as amended. The final Integrated Feasibility Report and Environmental
Assessment (IFR/EA) dated 29 July 2019, for the Petersburg Navigation Improvements
addresses insufficient depths and existing marine infrastructure within the Petersburg
harbor system opportunities and feasibility in the Petersburg, Alaska region. The final
recommendation is contained in section 11.2 of the IFR/EA.

The Final IFR/EA, incorporated herein by reference, evaluated various alternatives
that would improve navigational access and reduce transportation efficiencies in the
study area. The recommended plan is the National Economic Development (NED) Plan
and includes:

e Dredging to deepen to -19.25 ft MLLW the GNF elements: entrance channel, two
maneuvering basins, and turning basin in front of crane dock (approximately
28,530 cubic yards (CY) of material);

e Dredging the following Local Service Facilities:

0 Sump area: -9 ft MLLW (2,750 CY of material);

0 Subsistence slips on backside of main float: -10 ft MLLW (19,690 CY of
material);

o Commercial slips & in between C and D floats: -18 ft MLLW (14,620 CY of
material)

o Offset from docks (66ft): -19.25ft MLLW (17,390 CY of material)

¢ Unconfined aquatic disposal of the entire volume of dredged material in Frederick
Sound

In addition to a “no action” plan, two action alternatives were evaluated. The
alternatives included Alternative 2: Non-Structural Reorganization of Petersburg harbor
system and Alternative 3: South Harbor Dredging Only. Section 5 of the IFR/EA
discusses in detail the process of building alternative plans that meet planning
objectives and avoid planning constraints; including the initial and final arrays of
alternatives and the rationale for dismissing or carrying forward alternatives as
appropriate. The Non-Structural Alternative would have only minor and temporary
environmental impacts, but was not selected because it does not address the study
objectives of depth in the entrance channel, maneuvering basin, or turning basin; and
would continue to present some vessel delays during low tides.
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For all alternatives, the potential effects were evaluated, as appropriate. A summary
assessment of the potential effects of the recommended plan are listed in Table 1.

Table 1: Summary of Potential Effects of the Recommended Plan
Insignificant | Insignificant | Resource

effects effects as a | unaffected
result of by action
mitigation
Aesthetics
Air quality

Aquatic resources/wetlands

Invasive species

Fish and wildlife habitat
Threatened/Endangered species/critical
habitat

Historic properties

Other cultural resources

Floodplains

Hazardous, toxic & radioactive waste
Hydrology

Navigation*

Noise levels

Public infrastructure*
Socio-economics*

Environmental justice

Soils

Tribal trust resources

Water quality

Climate change

Essential Fish Habitat

* Denotes beneficial impact to the resource
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All practicable and appropriate means to avoid or minimize adverse environmental
effects were analyzed and incorporated into the recommended plan. Best management
practices (BMPs) as detailed in the IFR/EA will be implemented, if appropriate, to
minimize impacts.

Aquatic Resources
The Alaska District included avoidance and minimization measures during plan

formulation to mitigate the project’s impacts to aquatic resources. The District
conducted four seasonal biodiversity surveys to characterize the benthos in seven
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potential aquatic disposal sites; ultimately selecting a site that avoids and minimizes
impacts to important aquatic resources. The disposal site selected by the District
contains sediment with substantially similar physical characteristics to the sediment that
would be disposed in the site, so the impacts of disposal would be temporary. Detailed
information on the site selection study can be found in section 8 of the IFR/EA.

Fish and Wildlife Habitat

The Alaska District included avoidance and minimization measures during plan
formulation to mitigate the project’'s impacts to fish and wildlife habitat. The District
conducted four seasonal biodiversity surveys to characterize the benthos in seven
potential aquatic disposal sites; ultimately selecting a site that avoids and minimizes
impacts to fish and wildlife habitat. The site selected by the District contains relatively
poor fish and wildlife habitat in comparison to the other six sites the District evaluated.
Detailed information on the site selection study can be found in section 8 of the IFR/EA.

Water Quality

1. Reasonable precautions and controls must be used to prevent incidental and
accidental discharge of petroleum products or other hazardous substances. Fuel
storage and handling activities for equipment must be sited and conducted so there
is no petroleum contamination of the ground, subsurface, or surface waterbodies.

2. During construction, spill response equipment and supplies such as sorbent pads
shall be available and used immediately to contain and cleanup oil, fuel, hydraulic
fluid, antifreeze, or other pollutant spills. Any spill amount must be reported in
accordance with Discharge Notification and Reporting Requirements (AS
46.03.755 and 18 AAC 75 Article 3). The applicant must contact by telephone the
DEC Area Response Team for Southeast Alaska (907) 465-5340 during work
hours or 1-800-478-9300 after hours. Also, the applicant must contact by
telephone the National Response Center at 1-800-424-8802.

3. All dredging shall be conducted so as to minimize the amount of dredge material
and suspended sediments that enter South Harbor and Frederick Sound.
Appropriate Best Management Practices (BMPs) will be employed to minimize
sediment loss and turbidity generation during dredging. BMPs may include, but are
not limited to, the following:

e Eliminating multiple bites while the bucket is on the seafloor

e No stockpiling of dredged material on the seafloor

e No seafloor leveling

e Slowing the velocity of the ascending loaded dredge bucket through the
water column

e Pausing the dredge bucket near the bottom while descending and near the
water line while ascending

e Placing filter material over the barge scuppers to clear return water
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e If dewatering runoff is discharged from the barge, silts must be removed
prior to direct or indirect discharge to South Harbor and Frederick Sound.

Essential Fish Habitat

1.

The proposed action shall cease in-water construction between March 15 and
September 30th during peak herring spawning activities, juvenile salmon
outmigration and rearing activities.

Project-related vessels and barges shall not be permitted to ground themselves on
the bottom during low tide periods, unless there is a human safety issue requiring
it.

A construction oil spill prevention plan shall be prepared.

The Corps will conduct post-dredge bathymetry surveys to ensure that only the
material identified to be dredged was removed to the authorized depth.

A scow barge will be loaded so that enough of the freeboard remains to allow for
safe movement of the barge and its material on the route to the disposal site.

Marine Mammals, Including ESA species

1.

In order to minimize effects to marine mammals, the project will be constructed
during the winter when marine mammal densities are likely lowest in the action
area. The surveys, dredging, and disposal would occur between October 1, 2020
and March 15, 2021.

The Corps will establish a 328 foot (100 m) exclusion (i.e., shutdown) zone
around all project vessels during operation; including dredging, transit to and
from the disposal area, survey operations, and disposal operations.

The Corps will continuously monitor the exclusion zone during project operations
for the presence of protected species.

The Corps will ensure that pilots of the dredge and barge, and pilots of the
support vessels will have clear views of the exclusion zones around each vessel
to facilitate effective monitoring for all protected species. These pilots will enforce
the established exclusion zones for both stationary and moving vessels.

The Corps will stop work when a protected species is observed approaching or
within the 328 ft. (100 m) exclusion zone of the project operations.

If a protected species enters or appears likely to enter the exclusion zone, project
vessels will stop work as soon as practicable in order to prevent exposing
protected species to sounds capable of causing harassment. Project vessels and
operators will not compromise human safety when determining the practicability
of shutting down equipment; i.e., tidal, current, and weather conditions may make
it impossible to safely shut-down operation immediately.

In the event of a shutdown caused by protected species entering the exclusion
zone, work will not restart until the protected species are observed leaving the
exclusion zone or 30 minutes from the last protected species sighting within the
exclusion zone have elapsed.

The Corps will ensure that project vessels do not exceed 13 knots in order to
minimize exposure of protected species to vessel strike hazards.
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9. No seafloor leveling by dragging the bucket or other device will occur.
10.Vessels may not be operated in such a way as to separate members of a group
of marine mammals from other members of the group. A group is defined as

being three or more whales observed within a 1641 ft (500 m) area and
displaying behaviors of directed or coordinated activity (e.g., group feeding).

11.Vessels will avoid multiple changes in direction and speed when within 900 ft
(274 m) of whales and also operate the vessel(s) to avoid causing a whale to
make multiple changes in direction.

12.Consistent with NMFS Alaska Humpback whale approach regulations (50 CFR
216.18, 223.214, and 224.103(b)), operators of vessels will not approach within
300 ft (91 m) of humpback whales.

13. Consistent with NMFS marine mammal viewing guidelines
(https://alaskafisheries.noaa.gov/pr/mm-viewing-guide), operators of vessels
should, at all times, avoid approaching all other marine mammals within 300 ft
(91 m).

Soils

The Alaska District included avoidance and minimization measures during plan
formulation to mitigate the project’'s impacts to soils. The District collected sediment
samples from the harbor and all seven potential disposal locations, ultimately selecting
a site that avoids and minimizes impacts to soils by ensuring the dredge material would
be substantially similar to that of the disposal site. Detailed information on the site
selection study can be found in section 8 of the IFR/EA.

Noise

The Alaska District will establish a 100 meter exclusion radius around all project vessels
to protect marine mammals from noise impacts. Detailed information about the
hydroacoustic mitigation measures can be found in section 9.8 of the IFR/EA.

No compensatory mitigation is required as part of the recommended plan.

Public review of the draft IFR/EA and FONSI was completed on 16 November 2018.
All comments submitted during the public review period were responded to in the Final
IFR/EA and FONSI. A 30-day state and agency review of the Final IFR/EA was
completed on 12 December 2018. Comments from state and federal agency review did
not result in any changes to the final IFR/EA.

Pursuant to section 7 of the Endangered Species Act of 1973, as amended, the U.S.
Army Corps of Engineers determined that the recommended plan may affect but is not
likely to adversely affect the following federally listed species or their designated critical
habitat: the threatened Mexico Distinct Population Segment (DPS) humpback whale
(Megaptera novaengliae) or the endangered western DPS of Steller sea lion
(Eumatopias jubatus). The National Marine Fisheries Service (NMFS) concurred with
the Corps’ determination on 11 July 2019.
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Pursuant to Section 106 of the National Historic Preservation Act of 1966, as
amended, the U.S. Army Corps of Engineers determined that the recommended plan
has no effect on historic properties.

A water quality certification pursuant to section 401 of the Clean Water Act was
obtained from the Alaska Department of Environmental Conservation, Division of Water.
All conditions of the water quality certification shall be implemented in order to minimize
adverse impacts to water quality.

By operation of Alaska State law, the federally approved Alaska Coastal
Management Program expired on July 1, 2011, resulting in a withdrawal from
participation in the CZMA's National Coastal Management Program. The CZMA Federal
consistency provision, section 307, no longer applies in Alaska.

All applicable environmental laws have been considered and coordination with
appropriate agencies and officials has been completed. The Alaska District will
exercise its authority under Section 103 of the Marine Protection, Research, and
Sanctuaries Act (MPRSA), also known as the Ocean Dumping Act (ODA) to select a
disposal site in the ocean waters of Frederick Sound for the unconfined aquatic disposal
of the entire volume of dredged material. The District Engineer has applied the Ocean
Dumping Criteria and will seek concurrence from the USEPA Region 10 Regional
Administrator in accordance with 33 CFR 324.4(c) and 40 CFR 225.2(b)-(e). The
USEPA Regional Administrator will within 15 days of receipt of the Ocean Dumping
Criteria Analysis review the information submitted and request from the District
Engineer any additional information he deems necessary or appropriate to evaluate the
proposed dumping. Within 15 days of receipt of any additional requested information,
the Regional Administrator will make an independent evaluation of the proposed
dumping and respond in writing to the District Engineer.

Technical, environmental, and economic criteria used in the formulation of
alternative plans were those specified in the Water Resources Council's 1983 Economic
and Environmental Principles and Guidelines for Water and Related Land Resources
Implementation Studies. All applicable laws, executive orders, regulations, and local
government plans were considered in evaluation of alternatives. Based on this report,
the reviews by other Federal, State and local agencies, Tribes, input of the public, and
the review by my staff, it is my determination that the recommended plan wouid not
cause significant adverse effects on the quality of the human environment; therefore,
preparation of an Environmental Impact Statement is not required.

3p sgf 209 Z
Date PHIE . BORDERS

Colonel, Corps of Engineers
District Commander
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EXECUTIVE SUMMARY

Petersburg South Harbor is a vital facility for the economy of the Petersburg Borough
which hosts one of the most productive fishing fleets in Alaska, three major seafood
processing plants, and several small custom processors. Petersburg lies approximately
halfway between Juneau and Ketchikan in Southeast Alaska and lacks road access.
Water accessibility is key to providing goods and services to the community and
sustaining the economy as well as the subsistence way of life.

Insufficient depths and existing marine infrastructure within the Petersburg harbor
system cause transportation inefficiencies and limit access for commercial fishing and
subsistence activities, creating economic inefficiencies for the region and Nation.
Currently, ocean going commercial fishing vessels are forced to wait for sufficient tides
to operate in and around South Harbor; which is approximately 93 percent commercially
utilized. The purpose of this Continuing Authorities Program Section 107 study is to
improve navigation in the study area in order to reduce vessel delays due to insufficient
depths and improve overall access to Petersburg South Harbor. The Section 107 (33
U.S.C. 577) authority allows for the construction of small river and harbor improvement
projects.

This study evaluated a number of alternatives based on economic, engineering,
environmental, and other factors. Economic costs and benefits were calculated using
the Fiscal Year (FY) 2019 price level and converted to average annual equivalent
values using the Federal FY 2019 discount rate of 2.875 percent and a 50-year period
of analysis. Alternative 3, South Harbor dredging only, maximizes the net National
Economic Development (NED) benefits and has been selected as the recommended
plan. The non-Federal Sponsor (NFS), Petersburg Borough, supports the
recommended plan.

For the General Navigation Features (GNF), the recommended plan, Alternative 3, was
evaluated at two depths: -18 feet (ft) mean lower low water (MLLW) and -19.25 ft
MLLW. Dredging to -19.25 ft MLLW maximized NED benefits. The recommended plan
includes:

e Dredging to deepen to -19.25 ft MLLW the GNF elements: entrance channel, two
maneuvering basins, and turning basin in front of crane dock (approximately
28,530 cubic yards (CY) of material);

e Dredging the following Local Service Facilities:

0 Sump area: -9 ft MLLW (2,750 CY of material);

0 Subsistence slips on backside of main float: -10 ft MLLW (19,690 CY of
material);

o Commercial slips & in between C and D floats: -18 ft MLLW (14,620 CY of
material)

o Offset from docks (66ft): -19.25 ft MLLW (17,390 CY of material)

The total volume of material recommend to be removed from South Harbor is 82,980

viii
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CY. This material consists of recent marine sediments over glacial marine sediments
categorized as sandy silty clay, sandy silt, silty sand, poorly graded sand with silt, and
poorly graded sand with gravel. USACE recommends disposal of the entire volume of
material in the Frederick Sound disposal area approximately two miles east of the
project area.

Deepening the entrance channel, maneuvering basins and turning basin in front of the
crane dock would reduce transportation inefficiencies within the harbor system and
create access to public facilities for commercial fishing and subsistence activities during
more of the tidal cycle. Alternative 3 has a certified project first cost of $10,612,000. The
total National Economic Development cost including the cost of operations and
maintenance and interest during construction is $14,653,000.The average annual
equivalent cost is $556,000 with annual National Economic Development benefits of
$1,065,000. Using certified costs for the recommended plan, the project’s benefit-cost
ratio is 1.92 with net annual benefits of $509,000.

Under Section 107, the NFS is responsible for 100 percent of the construction and
maintenance of the LSF and 10 percent of the total costs of construction of the GNF for
depths less than or equal to 20 feet. The NFS would pay an additional 10 percent
toward GNF over a period not to exceed 30 years. This may be accomplished through
crediting for Lands, Easements, Rights of Way, Relocations, and Disposal Area
(LERRD) provided or through direct payments. The estimated non-federal share of
construction is $4.8 million and the federal share of construction is $5.8 million.
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PERTINENT DATA

July 2019

Recommended Plan

Alternative 3: South Harbor Dredging Only

Dredge South Harbor; Four areas identified ranging from -9 feet to -19.25 feet MLLW

GNF Dredge Volume 28,530 CY
LSF Dredge Volume 54,450 CY
Total Dredge Volume 82,980 CY
Economics

ltem Total ($)

Total Average Annual Equivalent Cost $556,000
Total Average Annual Equivalent Benefit $1,065,000
Net Annual National Economic Development Benefits $509,000
Benefit-Cost Ratio 1.92

Note: Costs and benefits in this table are based on the certified cost for the recommended and differ
slightly from the costs and benefits used for plan evaluation and comparison.

Cost Sharing

Item Federal ($) | Non-Federal ($) | Total ($)
Mobilization and Demobilization $3,393,000 $377,000 | $3,770,000
Dredging (GNF) $1,430,100 $158,900 | $1,589,000
Design & Implementation (D&l) $1,129,500 $125,500 | $1,255,000
Supervision, Inspection, and
Overhead (SIOH) $603,000 $67,000 $670,000
Sub-total Construction of GNF $6,555,600 $728,400 | $7,284,000
Lands, Easements, Rights of Way,
Relocations, and Disposal Area - - -
(LERRD)
Certified Project First Cost $6,555,600 $728,400 | $7,284,000
Local Service Facilities (LSF)
Dredging - $3,327,000 | $3,327,000
Sub-total LSF - $3,327,000 | $3,327,000
Aids to Navigation - - -
Credit for LERRD - - -
10% of GNF over time (less LERRD)! | ($728,400) $728,400 -
Cost Allocation? 3 $5,827,200 $4,783,800 | $10,611,000

Section 101 of WRDAS86.

project first cost of $10,612,000.

2. Final cost allocation is 55 percent Federal, 45 percent non-Federal.
3. Some rounding occurs in the cost share breakdown so the total differs by $1,000 from the certified

1. The Non-Federal Sponsor shall pay an additional 10 percent of the costs of GNF, pursuant to
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LIST OF ACRONYMS AND ABBREVIATIONS

ADEC Alaska Department of Environmental Conservation
ADFG Alaska Department of Fish and Game

ADNR Alaska Department of Natural Resources

AlS Automated Information System

AKDOT&PF | Alaska Department of Transportation and Public Facilities
APE Area of Potential Effect

ARU Aquatic Resources Unit

BOEM Bureau of Ocean Energy Management

C Celsius

CAR Coordination Act Report

C-MAN Coastal Marine Automated Network

CFR Code of Federal Regulations

CWA Clean Water Act

CY Cubic Yards

D&l Design and Implementation

DMMU Dredged Material Management Unit

DPS Distinct Population Segment

EFH Essential Fish Habitat

EA Environmental Assessment

EPA Environmental Protection Agency

EQ Environmental Quality

ER Engineer Regulations

ESA Endangered Species Act

etc. Et Cetera

F Fahrenheit

FAA Federal Aviation Administration

FCSA Federal Cost Sharing Agreement

FMP Fishery Management Plan

FONSI Finding of No Significant Impact

FSDS Frederick Sound Disposal Site

FWCA Fish and Wildlife Coordination Act

ft Foot/Feet

GNF General Navigation Feature

GOA Gulf of Alaska

HCD Habitat Conservation Division

IFR/EA Integrated Feasibility Report and Environmental Assessment
LERRD Lands, Easements, Rights of Way, Relocations, and Disposal Area
LSF Local Service Facilities

MHHW Mean Higher High Water
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MHW Mean High Water

MLLW Mean Lower Low Water

MMPA Marine Mammal Protection Act

MPRSA Marine Protection, Research and Sanctuaries Act

MSL Mean Sea Level

MTL Mean Tide Level

N/A Not Applicable

NED National Economic Development

NEPA National Environmental Policy Act

NFS Non-Federal Sponsor

NHPA National Historic Preservation Act

NMFS National Marine Fisheries Service

NOAA National Oceanic and Atmospheric Administration

NPS National Park Service

NRHP National Register of Historic Places

NSRAA Northern Southeast Regional Aquaculture Association (
O&M Operation and Maintenance

OCT Opportunity Cost of Time

ODMDS Ocean Dredged Material Disposal Site

OMRR&R Operation, Maintenance, Repair, Replacement, and Rehabilitation
PAL Planning Aid Letter

R Republican

RAC Russian-American Company

SEF Pacific Northwest Regional Sediment Evaluation Framework
SHPO State Historic Preservation Officer

SSRAA Southern Southeast Regional Aquaculture Association
U.S. United States

USACE United States Army Corps of Engineers

USCG United States Coast Guard

USDAFS United States Department of Agriculture Forest Service
USFWS United States Fish and Wildlife Service

USGS United States Geological Survey

VOC Vessel Operating Costs

WRDA Water Resources Development Act

ZSF Zone of Siting Feasibility
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1. INTRODUCTION

1.1  Project & Study Authority

This feasibility study is being conducted under authority granted by Section 107 of the
River and Harbor Act of 1960, as amended (33 U.S.C. 577) which states in part:

“(a) Allotment from appropriations for construction

The Secretary of the Army is authorized to allot from any appropriations hereafter made
for rivers and harbors not to exceed $62,500,000 for any one fiscal year for the
construction of small river and harbor improvement projects not specifically authorized
by Congress which will result in substantial benefits to navigation and which can be
operated consistently with appropriate and economic use of the waters of the Nation for
other purposes, when in the opinion of the Chief of Engineers such work is advisable, if
benefits are in excess of the cost.

(b) Limitation on allotment

Not more than $10,000,000 shall be allotted for the construction of a project under this
section at any single locality and the amount allotted shall be sufficient to complete the
Federal participation in the project under this section.”

1.2  Scope of Study

This study evaluates the feasibility and environmental effects of implementing
navigation improvement measures in South Harbor at Petersburg, Alaska. United States
Army Corps of Engineer (USACE) Regulation (ER) 1105-2-100, “Planning Guidance
Notebook” defines the contents of feasibility reports for navigation improvement
measures. ER 200-2-2, “Procedures for Implementing NEPA”, directs the contents of
environmental assessments. This document presents the information required by both
regulations as an Integrated Feasibility Report and Environmental Assessment
(IFR/EA). It also complies with the Council on Environmental Quality (CEQ) regulations
for implementing the National Environmental Policy Act (NEPA, 42 U.S.C. 4321 et seq.)
and the USACE regulations regarding proposed discharges of dredged materials into
ocean waters (33 CFR 336 et seq.).

The Alaska District is primarily responsible for conducting studies for navigation
improvements at Petersburg, Alaska. The analyses conducted for this study were made
possible with assistance from many individuals and agencies, including the Petersburg
Borough, the U.S. Fish and Wildlife Service (USFWS), National Marine Fisheries
Service (NMFS), Alaska Department of Fish and Game (ADFG), Alaska Department of
Environmental Conservation (ADEC), Alaska Department of Natural Resources
(ADNR), U.S. Environmental Protection Agency (EPA), Alaska State Historic
Preservation Office (SHPO), and many members of the interested public who
contributed information and constructive criticism to improve the quality of this IFR/EA.
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1.3  Study Location

Petersburg is located on the northwest end of Mitkof Island in Southeast Alaska. It is
between the shores of Frederick Sound and Wrangell Narrows, two of the many tidal
channels among the hundreds of islands and passages of Southeast Alaska’s
Alexander Archipelago. It lies midway between Juneau and Ketchikan, approximately
120 miles from either community (Figure 1).

Figure 1. Petersburg Navigation Improvements Location & Vicinity.

The Petersburg harbor system encompasses three harbors, North, Middle and South
Harbor (Figure 2). North Harbor is an existing USACE Federal Navigation Project.
South Harbor is the focus of this study. It is a vital facility for the economy of Petersburg,
which hosts one of the most productive fishing fleets in Alaska, three major seafood
processing plants, and several small custom fish processors.
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Figure 2. Petersburg Harbor System.

1.4  Congressional District

The study area is in the Alaska Congressional District, which has the following
Congressional delegation:

Senator Lisa Murkowski, Republican (R);
Senator Dan Sullivan, (R);
Representative Don Young, (R).

1.5 Non-Federal Sponsor

The Petersburg Borough is the non-Federal sponsor (NFS) and has stated its intention
to cost-share in a federally-constructed navigation improvement project. The Federal
Cost Sharing Agreement (FCSA) for this Study was signed on 27 September 2017.
This agreement creates a Federal and non-Federal partnership with the objective to
effectively serve both local and national interests. The feasibility phase is conducted at
a 50/50 cost share under Section 105(a) of the Water Resources Development Act
(WRDA) of 1986.
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1.6 Related Reports and Studies

USACE, A Study of Dredging Means and Disposal Methods in Eighteen Alaskan Small
Boat Harbors, September, 1977.

USACE, Technical Memorandum, Chemical and Physical Data Pertaining to Placement
of Dredged Harbor Sediment at Petersburg Landfill, September 2011.

USACE, Final Chemical Data Report, Petersburg North Harbor Maintenance Dredging,
Petersburg, Alaska, May 2001.

USACE, Chemical Data Report, Petersburg Small Boat Harbor Sediment Study,
Petersburg Small Boat Harbor, Petersburg, Alaska, June 2011.

USACE, ERDC TN-DOER-E21. Silt Curtains as a Dredging Project Management Tool,
current velocity limits for silt curtains, September 2005.

2.  PLANNING CRITERIA, PURPOSE & NEED FOR PROPOSED ACTION*

2.1 Problem

Petersburg South Harbor was dredged and developed in 1983 (Figure 3). The harbor’s
original depths ranged from -15 ft to -18ft mean lower low water (MLLW) in the entrance
channel and commercial slips and was developed to -15ft MLLW in front of the fish
processing center, Ocean Beauty, and the turning basin and entrance to the crane
dock. There is no information on whether a design vessel was established for this initial
development, but the current project’s design vessel specifications can be found in
section 7.2 and 7.3.
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The original dredge depths have been maintained to -15ft MLLW to -18ft MLLW which is
shown by the current survey information (Figure 4). Due to isostatic rebound,
sedimentation from Hammer Slough and an unnamed stream (Figure 2), and increasing
vessel size, the current design does not allow for safe navigation.

Figure 4. Bathymetric survey data showing existing depths in the project footprint.

The harbor has become inaccessible during low tides and fisherman are unable to bring
their catch through the entrance channel to the fish processing plant nor offload
equipment at the public use crane dock. The deepening of the entrance channel and
maneuvering and turning basins (the General Navigation Features (GNF)) would allow
access to public facilities including the crane dock and fish processing plant which are
currently inaccessible during low tides. Local Service Facilities (LSF) are also being
analyzed under this study because the benefits of deepening the general navigation
features would not be realized if harbor users cannot access their slips during low tides.
ER 1105-2-100, Appendix E, Section IlI-Navigation, E-8, a.(3) Local Service Facilities,
states “[LSF] are the responsibility of the non-Federal interests, and they may be

6
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required as part of project cooperation agreements if they are necessary for project
benefits to accrue.” The NFS understands that 100 percent of these costs are the
responsibility of the NFS. Additional history on South Harbor can be found in section
3.3.3.1.

2.1.1 Problem Statement
The problem statement developed for the study is as follows:

Insufficient depths and existing marine infrastructure within the Petersburg harbor
system cause transportation inefficiencies and limit access for commercial fishing and
subsistence activities, creating economic inefficiencies for the region and Nation.

2.2  Purpose and Need

Petersburg lacks road access and is only accessible via water and air. Water
accessibility is key to providing goods and services to the community and sustaining the
economy as well as the subsistence way of life. Currently, ocean going commercial
fishing vessels are forced to wait for sufficient tides to operate in and around South
Harbor; which is approximately 93 percent commercially utilized. The tidal spectrum in
Petersburg ranges in depths from -4 feet (ft) to +19 ft MLLW, causing economic
inefficiencies and hazards to the growing fleet.

Scow Bay, explained in detail in Section 3.3.3.2, was initially included in this study as a
possible location for beneficial use of dredged material. The plan formulation behind the
development of alternatives at Scow Bay is explained in section 5. It is located
approximately 2.5 miles southwest of the Petersburg harbor system (Figure 5). Although
Scow Bay was evaluated for beneficial use of dredged material, the purpose of this
study is to determine the feasibility of improving navigation in the study area in order to .
reduce vessel delays due to insufficient depths and improve overall access to
Petersburg South Harbor.
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Figure 5. Location of Scow Bay

2.3 Opportunities

The following opportunities have been identified:
e Improve access for commercial and subsistence vessels
Reduce life and human safety risks
Increase regional economic activities
Increase regional employment opportunities
Reduce damage to catch and dead-loss, which is caused by delays and
contamination.

Catch and dead loss refers to fish, crab or other species caught by commercial
fishermen that may die in transit to the processing facility due to increased wait times
and inability to access the facility during low tidal stages. Contamination refers to catch
sitting in the hold for extended periods of time in stagnant water affecting the quality of
the meat.
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2.4  National Objectives

The national or Federal objective of water and related land resources planning is to
contribute to National Economic Development (NED) consistent with protecting the
nation’s environment, pursuant to applicable statues, executive orders, and other
Federal planning requirements. Contributions to NED are increases in the net value of
the national output of goods and services, expressed in monetary units.

2.5 Study Objectives

The Petersburg Navigation Improvements Feasibility Study has two primary planning
objectives. They are listed below without respect to priority as they would need to be
addressed to arrive at an effective solution:

e Improve access to the Petersburg harbor system:
o Entrance channel & maneuvering basin
0 Moorage areas
0 Public access facilities
e Reduce vessel delays due to insufficient depths within the harbor system

The first objective stated above would require deepening the following features:
entrance channel, maneuvering basins, turning basin, moorage areas, and public
access facilities based on the design vessel explained in section 7.2. This vessel is
larger and has a deeper draft then the vessels used in 1983 when the original harbor
depths were established. As explained in Section 2.1, the entrance channel,
maneuvering basins and turning basin are GNF and cost shared with the NFS. .Benefits
associated with GNF cannot be realized without also dredging access to the LSF
moorage areas and public facilities. Similarly, the benefits associated with the LSF
would not be realized without the GNF areas being dredged because access to these
LSF would remain restricted by depth. LSF areas are 100 percent cost responsibility to
the NFS.

2.6  Study Constraints

Dredging would need to be conducted outside of marine mammal migrations, spawning
events and major fishing seasons to avoid impacts to fishing activities and
environmentally sensitive species.

2.7 National Evaluation Criteria

The Water Resources Council's Federal Principles and Guidelines document
establishes four criteria for evaluation of water resources projects. These criteria and
their definitions are explained below.

2.7.1 Acceptability

Acceptability is defined as “the viability and appropriateness of an alternative from the
perspective of the Nation’s general public and consistency with existing Federal laws,
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authorities, and public policies. It does not include local or regional preferences for
particular solutions or political expediency.”

2.7.2 Completeness

Completeness is defined as “the extent to which an alternative provides and accounts
for all features, investments, and/or other actions necessary to realize the planned
effects, including any necessary actions by others. It does not necessarily mean that
alternative actions need to be large in scope or scale.”

2.7.3 Effectiveness

Effectiveness is defined as “the extent to which an alternative alleviates the specified
problems and achieves the specified opportunities.”

2.7.4 Efficiency

Efficiency is defined as “the extent to which an alternative alleviates the specified
problems and realizes the specified opportunities at the least cost.”

2.8  Study Specific Evaluation Criteria

In addition to the above criteria used for all potential USACE water resources
development projects, a study specific criteria to be considered is potential conflicts with
dredging during peak fishing seasons or during spawning or migration events. Also,
because the Federal Standard disposal option for the study could involve ocean
dumping, the Ocean Dumping Criteria from 40 CFR 228.5 and 228.6 are additional
study specific criteria.

2.8.1 General Criteria for the Selection of Sites (40 CFR 228.5, quoted in whole)

(a) The dumping of materials into the ocean will be permitted only at sites or in areas
selected to minimize the interference of disposal activities with other activities in
the marine environment, particularly avoiding areas of existing fisheries or
shellfisheries, and regions of heavy commercial or recreational navigation.

(b) Locations and boundaries of disposal sites will be so chosen that temporary
perturbations in water quality or other environmental conditions during initial
mixing caused by disposal operations anywhere within the site can be expected
to be reduced to normal ambient seawater levels or to undetectable contaminant
concentrations or effects before reaching any beach, shoreline, marine
sanctuary, or known geographically limited fishery or shellfishery.

(c) If at any time during or after disposal site evaluation studies, it is determined that
existing disposal sites presently approved on an interim basis for ocean dumping
do not meet the criteria for site selection set forth in 8§ 228.5 through 228.6, the
use of such sites will be terminated as soon as suitable alternate disposal sites
can be designated.

(d) The sizes of ocean disposal sites will be limited in order to localize for
identification and control any immediate adverse impacts and permit the
implementation of effective monitoring and surveillance programs to prevent

10
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adverse long-range impacts. The size, configuration, and location of any disposal
site will be determined as a part of the disposal site evaluation or designation
study.

(e) EPA will, wherever feasible, designate ocean dumping sites beyond the edge of
the continental shelf and other such sites that have been historically used.

2.8.2 Specific Criteria for the Selection of Sites (40 CFR 228.6(a), quoted in
whole)

(1) Geographical position, depth of water, bottom topography and distance from
coast;

(2) Location in relation to breeding, spawning, nursery, feeding, or passage areas of
living resources in adult or juvenile phases;

(3) Location in relation to beaches and other amenity areas;

(4) Types and quantities of wastes proposed to be disposed of, and proposed
methods of release, including methods of packing the waste, if any;

(5) Feasibility of surveillance and monitoring;

(6) Dispersal, horizontal transport and vertical mixing characteristics of the area,
including prevailing current direction and velocity, if any;

(7) Existence and effects of current and previous discharges and dumping in the
area (including cumulative effects);

(8) Interference with shipping, fishing, recreation, mineral extraction, desalination,
fish and shellfish culture, areas of special scientific importance and other
legitimate uses of the ocean;

(9) The existing water quality and ecology of the site as determined by available data
or by trend assessment or baseline surveys;

(10) Potentiality for the development or recruitment of nuisance species in the
disposal site;

(11) Existence at or in close proximity to the site of any significant natural or cultural
features of historical importance.

3. BASELINE CONDITIONS/AFFECTED ENVIRONMENT?*

3.1  Physical Environment

Petersburg is located on Mitkof Island in the Alexander Archipelago of Southeast
Alaska; a chain of about 1,100 islands off the western coast of North America. These
islands are formed by the tops of submerged mountains rising from the seafloor,
forming deep channels and fjords. South Harbor is situated on Wrangell Narrows, a
narrow body of water separating Mitkof Island and Kupreanof Island (Figure 6).

11
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Figure 6. Petersburg area map.

Wrangell Narrows is about 24 miles long and oriented on a general north-south
alignment. It is about 750’ wide at its narrowest point and about 1,500’ wide in the
vicinity of Petersburg. Wrangell Narrows connects Frederick Sound in the north with
Sumner Strait in the south, resulting in very strong tidal currents in the Narrows as the
water levels between the two large bodies of water (Frederick Sound and Sumner
Strait) attempt tidal equalization through the constrained Narrows. Tidal currents in the
Narrows are reported to be as high as seven knots and have a significant impact on
navigation. Vessels operating in the Narrows often must time their trips to avoid an
opposing tide.
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Frederick Sound is a large, semi-enclosed marine water body extending nearly 100
miles along the western coast of North America, around Mitkof, Kupreanof, and Kuiu
Islands. The southern lobe of the sound, ends in a shoal between the southern end of
Mitkof Island and Dry Island near the mouth of the Stikine River. The western lobe
connects to Chatham Strait around the north end of Kupreanof Island (Figure 7). South
Harbor is the southernmost of three harbors in Petersburg, forming the harbor system
(Figure 2). It is also the newest of the three harbors, constructed by the State of Alaska
in the 1983.

Thomas Bay is large inland bay off of Frederick Sound, the mouth of which is about 16
miles north of Petersburg. The mouth of the bay features a submerged terminal moraine
about 2-4 fathoms below MLLW controlling access across most of the mouth, with a
narrow channel about 7 fathoms deep near the southern end of the mouth. Inside the
Bay, depths increase to as much as 140 fathoms. The constricted opening of the bay
limits flushing and confines the majority of the glacial silts and freshwater that are
released within the Bay. The topography along the majority of Thomas Bay is very
steep, with the exception of the western margin of the northern lobe of the Bay. The
area around Thomas Bay is relatively undeveloped and there are no permanent
residents.
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*

Petersburg

Figure 7. Petersburg area topographic and marine features.
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3.1.1 Temperature & Precipitation

Petersburg, Frederick Sound, and Thomas Bay fall within the southeast maritime
climate zone, characterized by cool summers, mild winters and heavy rain throughout
the year. Summer temperatures range from 57-63° F. Winter temperatures range from
36 to 49° F. Average annual precipitation is 109 inches, and average annual snowfall is
77 inches (Table 1).

Table 1. Monthly Climate Summary Petersburg, Alaska Period of Record: 1981-2010
(Provided by the National Climate Data Center).

Jan |[Feb Mar Apr May Jun Jul |Aug Sep [Oct Nov Dec |Annual

Average Max.
Temperature (F)| 36.2/38.3/42.4/49.5/56.5/61.964.0 63.2 57.0 48.9 40.4 36.3 49.6

Average Min.
Temperature (F)| 26.027.1/29.6/34.1 40.4{46.3/49.2/48.2 44.0 38.1] 30.9 27.2] 36.8
Average Total 13.6/ 15.7| 12.2

Precipitation (in) |11.48 7.36|8.45/6.04] 5.92/4.94/5.21/ 7.20 5 1 2/11.05| 109.23

Average Total
Snowfall (in) 21.916.1116.9 0.7 0.0 0.0 0.0 0.0 0.0 0.6 9.1 114 76.7

3.1.2 Air Quality

The area around Petersburg, Alaska, including Thomas Bay and Frederick Sound, is
not classified as a Clean Air Act non-attainment area. Neither EPA’s webpage nor the
State of Alaska’s Department of Environmental Conservation air quality webpage
document any record of air quality issues at Petersburg. As a coastal community
adjacent to a continental land mass, the area experiences the usual alternating (day
versus night) flows of air currents resulting from the repetitive heating and cooling of
large land masses, and therefore, a “flushing” effect.

3.1.3 Ice Conditions

Petersburg is ice free year round. Ice forms on the surface of the upper parts of Thomas
Bay during the coldest parts of the winter of some years due to the elevated freshwater
concentrations from the streams flowing into the relatively confined embayment. The ice
is generally thin enough it can be broken with a steel-hulled vessel. Icebergs regularly
drift out of Leconte Bay, south of Petersburg, and into Frederick Sound. The icebergs
can present a hazard for small vessels.

3.1.4 Sediments

3.1.4.1 Sediment Transport

The primary source of upland sediments is the sediment load transported downstream
by Hammer Slough through Middle Harbor and then northwest into North Harbor
(USACE 1977) (Figure 8).
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Figure 8. Location of Hammer Slough in relation to South Harbor dredge units.

The estimated rate of deposition in between Middle and South harbor resulting from
Hammer Slough is 200 CY per year. A smaller unnamed stream entering Wrangell
Narrows south of Hammer Slough may also contribute to the sediment accumulation in
South Harbor since majority of the sediment from Hammer Slough is thought to move
north into Middle and North Harbors. The report also notes that the input of marine
derived sediments results primarily from tidal flood and ebb currents moving through the
Wrangell Narrows at an average mid-channel rate of 3.7 and 3.4 knots, respectively.
Mid-channel velocities can reach as high as 8 knots. No separate estimate of the rate of
deposition or erosion of sediments resulting from Wrangell Narrows influence is
available, nor is a combined estimate of the rate of fresh water and marine deposition or
erosion available.
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3.1.4.2 Sediment Quality

South Harbor. The Alaska District collected sediment samples in April 2018 in order to
characterize the physical and chemical properties of the dredged material and newly
exposed sediment surface, known as the “Z-layer”. Dredging alters the environmental
conditions in the dredging area by exposing new sediments to direct contact with biota
and the water column, so the chemical nature of the newly exposed sediments must be
understood in order to accurately determine the suite of potential impacts from a
proposed dredging project. Samples collected from the Z-layer are called “Z-samples”
and Z-sample chemical concentrations were evaluated against the same screening
criteria as the dredged material. Core samples were collected in South Harbor using a
vibracore device (Figure 9).
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Figure 9. Test Coring Locations in South Harbor.
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Sediment samples were taken throughout the vertical cross section of the dredge
footprint, from the sediment surface to post construction depth or refusal. The physical
characteristics of the sediments are displayed in Table 2.

Table 2. Summary of Geotechnical Laboratory Test Results.

Test | Composition (percent) Unified Soil Classification

Bore | Gravel | Sand Silt/Clay | ASTM 02487

TB-01 2 58 40 | (SM) Silty sand

TB-02 6.6 89.8 3.6 | (SP) Poorly-graded sand

TB-03 4.6 58.5 36.9 | (SM) Silty sand

TB-04 0.2 82 17.8 | (SM) Silty sand

TB-05 21.3 27.9 50.8 | (Ml) Sandy silt w/ gravel

TB-05 8.2 25 66.8 | (CI-MI) Sandy silty clay

TB-06 8.7 41 50.3 | (ML) Sandy silt

TB- 10.9 28.3 60.8 | (CL-MI) Sandy silty clay

TB-07 20.8 68.4 10.8 | (SP-SM) Poorly-graded sand w/ silt and
TB-08 13.4 82.8 3.8 | (SP) Poorly-graded sand

TB-08 19.1 75 5.9 | (SP-SM) Poorly-graded sand w/ silt and
TB-09 24.1 56.4 19.5 | (SM) Silty sand w/ gravel

TB-10 7.8 86.6 5.6 | (SP-SM) Poorly-graded sand w/ silt

TB-11 18.6 36.9 44.5 | (SM) Silty sand w/ gravel
TB-12 13.6 36.7 49.7 | (SM) Silty sand

TB- 12.6 31.1 56.3 | (ML) Sandy silt
TB- 12.4 30.7 56.9 | (MI) Sandy silt
TB-13 | 11.2 34.8 54 | (MI) Sandy silt

TB-13 15.3 26.4 58.3 | (Ml) Sandy silt w/ gravel
TB-14 16.2 37.5 46.3 | (SM) Silty sand w/ gravel

TB-14 3.6 31.2 65.2 | (MI) Sandy silt
TB-15 23.7 30.2 46.1 | (SM) Silty sand w/ gravel
TB-15 6.1 28.9 65 | (CL-ML) Sandy silty clay

TB-16 28.9 41.2 29.9 | (SM) Silty sand w/ gravel

The Alaska District does not have a regional sediment evaluation framework due to the
extreme variability between the environmental conditions throughout the State, so the
Pacific Northwest Regional Sediment Evaluation Framework (SEF) acts as an
acceptable surrogate. The SEF provides a framework for assessing and characterizing
sediment to: determine the suitability of dredged material for unconfined, aquatic
disposal; determine the suitability of post-dredge surfaces; and predict effects on water
quality during dredging. The SEF describes procedures for evaluating potential
contaminant-related environmental impacts of dredging and the aquatic placement of
dredged material in inland waters and the disposal of dredged material in ocean waters.
The framework is designed for use in the Pacific Northwest, defined in the SEF as
Washington, Oregon, and Idaho; but the use of the SEF in Alaska is appropriate due to
similarities in mineralogy, water chemistry, and fauna.
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The SEF serves as the Pacific Northwest’s joint regional implementation manual for the
two national sediment testing manuals:
*Evaluation of Dredged Material Proposed for Ocean Disposal (Ocean Testing
Manual), which satisfies the Marine Protection, Research and Sanctuaries Act
(MPRSA) sediment testing requirements (EPA and Corps 1991)
*Evaluation of Dredged Material Proposed for Discharge in Waters of the U.S. —
Testing Manual (Inland Testing Manual), which satisfies CWA sediment testing
requirements (EPA and Corps 1998)

The Seattle District's Dredged Material Management Program (DMMP) User Manual
includes the same chemical concentration criteria as the SEF; but is updated more
frequently and the matrices are more easily exported for manipulation, so the Alaska
District has historically adopted those screening level criteria.

The chemical properties of the sediments were compared to the screening levels for in-
water placement described in the Seattle District's Dredged Material Management
Program (DMMP) User Manual, and for terrestrial placement described in the ADEC
cleanup levels for soil. The sediments did not exceed the thresholds of unconfined
placement in the marine environment, meaning they're suitable for unconfined in-water
placement.

Comparison of sediment chemistry to the ADEC, Over 40 Inch Zone indicated that the
sediment exceeded the screening level for arsenic for the purpose of upland placement.
This exceedance is assumed to be a result of natural mineralogy and would be
confirmed through additional chemical analysis prior to disposal if necessary (Appendix
A). The sediment characterization analysis indicated that in-water disposal in ocean
waters is the least costly alternative with sound engineering practices that meets the
applicable environmental standards and is the Federal Standard (33 CFR 335.7).

Potential In-Water Disposal Locations. Thomas Bay is an inland confined
embayment that receives large volumes of sediment from Baird Glacier in the northern
lobe. The fine grained material remains in the Bay and settles to the bottom,
contributing to a depositional environment. There are no sources of anthropogenic
contamination identified in the site history that would indicate Thomas Bay sediments
may be contaminated. Sediment samples from Thomas Bay were collected in
November 2018 in order to assess the physical characteristics of the material;
sediments collected from all sampling locations were homogenous silt-sized particles in
the grey hue range.

Frederick Sound is a large semi-enclosed ocean water body with diverse sediment
characteristics. The Alaska District identified three areas in Frederick Sound in the zone
of siting feasibility for the collection of site selection data, including sediment data. The
shallower areas within the District’s study area are more exposed to strong currents
from the Wrangell Narrows, preventing the accretion of fine-grained material and
resulting in a heterogeneous bottom composition. Material collected from areas deeper
than 55 fathoms contained up to 10 percent sand, with the remaining 90 percent
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composed of silt. Video footage from the 35 fathom range, closer to the Wrangell
Narrows, suggests a predominantly sand/shell/cobble bottom.

3.1.5 Wind

A wind analysis performed by the Air Force Combat Climatology Center using historical
wind speeds from the Five Finger Coastal-Marine Automated Network (C-MAN) was
used to calculate the design wave height for the Scow Bay alternative. The design wave
height was then used to calculate the armor stone size, which was used to determine
the cost of the alternative. Results of the wind analysis are presented in Figure 10 and
Table 3 to Table 4.

Figure 10. Location of C-MAN Station Used for Wind Data.
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Table 3. North Wind Speed Extreme Analysis.

One-Hour Sustained Wind (Knots) EXTREME VALUE ANALYSIS

Five Finger AK Buoy - NORTH WIND

55.27 N 133.63 W Elevation = 7 meters PERIOD OF RECORD: 1985-2013
QUANTILES 01 0.2 05 08 0.9 0.95 0.98 0.99 0.999 0.9999
RETURN PERIOD (YRS) 11 125 2 5 10 20 50 100 1000 10000
VARIATE

1 Hour Sustained Winds (Knots) 37.0 37.6 41.2 50.3 58.0 66.0 77.0 85.4 114.0 143.1

Note: The return period is the average elapsed time between occurrences of an event with a certain
magnitude or greater.

Table 4. South Wind Speed Extremal Analysis.

One-Hour Sustained Wind (Knots) EXTREME VALUE ANALYSIS
Five Finger AK Buoy - SOUTH WIND

55.27 N 133.63 W Elevation = 7 meters PERIOD OF RECORD: 1985-2013
QUANTILES 01 0.2 05 0.8 0.9 0.95 0.98 0.99 0.999 0.9999
RETURN PERIOD (YRS) 11 125 2 5 10 20 50 100 1000 10000
VARIATE

1 Hour Sustained Winds (Knots) 39.8 40.1 42.9 50.8 57.7 65.1 75.2 83.1 110.0 137.5

Note: The return period is the average elapsed time between occurrences of an event with a certain
magnitude or greater.

3.1.6 Water Quality

Water quality in the Petersburg South Harbor is believed to be unimpaired due to the
hydraulic flushing that occurs, as a result of the significant tidal currents passing
unimpeded through the Harbor, from currents in Wrangell Narrows. The Harbor is not
confined by a breakwater, so the entire volume of water is exchanged multiple times
each day. The Alaska District’'s sediment chemistry evaluation corroborates the
expectation of good water quality in the Harbor (see section 3.1.9). Since most
structures within the harbors are on pilings, there is little to impede water driven by
these currents from flowing through the exposed harbor basins. However, the harbors
experience very little wave action.

There is no indication in the site histories of Thomas Bay or Frederick Sound that water
quality is impaired. There are no sources of anthropogenic contamination or historic
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water quality impacts that would warrant an in-depth water quality analysis of the
potential disposal areas.

3.1.7 Water Level

Water level increase is typically a result of wave set up, storm surge, inverted barometer
effects, and tide. Relative sea level rise is a longer term change in water level which
needs to be considered when designing for a navigation improvements project.

Wave Setup. Wave setup is the water level rise at the coast caused by breaking waves.
The features of this project extend beyond the area of breaking waves so wave set up
was not considered in the calculations for the Petersburg Navigation Improvements
study.

Storm Surge. Petersburg experiences low pressure events that could contribute to
storm surge, but the water is too deep to stack up and cause a significant surge. A rise
in the water elevation due to surge has not been a problem reported at Petersburg, so
no storm surge was used in the calculations for this study.

Inverted Barometer. A high pressure system decreases sea level, and conversely, low
atmospheric pressure results in sea level rise. Generally, a 1 millibar change in
pressure results in a 1 centimeter (cm) change in the water surface. To compensate for
a lowered water level due to a high pressure system the lowest astronomic tide was
used when determining the dredge depth.

Tide. The mean higher high tide of 16.07 ft was used for the high water elevation.

Sea Level Rise. USACE requires that planning studies and engineering designs over
the project life cycle, for both existing and proposed projects consider alternatives that
are formulated and evaluated for the entire range of possible future rates of sea-level
change (SLC), represented by three scenarios of “low,” “intermediate,” and “high” SLC.
The SLC “low” rate is the historic SLC. Sea Level rise equations and calculations can be
found in Appendix B.

3.1.8 Tides

Petersburg’s semi-diurnal tidal range is approximately 16 ft. The extreme tidal range is
23.8 ft with a mean range of 13.8 ft. Petersburg lies within a two-layered estuarine
circulation system common in Southeast Alaska. It is a seasonal phenomenon,
beginning during spring thaw with an increase in freshwater discharge. The freshwater
flows seaward along the surface (of the ocean) and is replaced by saline water intruding
at greater depths. During fall and winter, storms and reduced runoff combine to
thoroughly mix the layers and destroy the system (USACE 1989).

The tidal parameters in Table 5 were determined using National Oceanic and
Atmospheric Administration (NOAA) published data for Turn Point (approximately 1 mile
southwest of Petersburg) published June 2009 for the tidal epoch 1983-2001. There
was no reported highest observed water level and no lowest observed water level.
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Table 5. Tidal Parameters — Petersburg.

Parameter Elevation (ft)
Highest Astronomical Tide 19.69

Mean Higher High Water (MHHW) 16.07

Mean Sea Level (MSL)* 8.34

Mean Tide Level (MTL)? 8.34

Mean Lower Low Water (MLLW) 0.00

Lowest Astronomical Tide -4.15

IMSL The arithmetic mean of hourly heights observed over the National Tidal Datum Epoch. Shorter
series are specified in the name; e.g. monthly mean sea level and yearly mean sea level.
2MTL The arithmetic mean of mean high water and mean low water.

3.1.9 Currents

The current velocities approximately 300 yards from the face of the docks are reported
to be as high as 7 knots (USACE 1977). Velocities within the harbor are estimated to be
much less, but were not numerically quantified within USACE 1977. The estimated
current for South Harbor is as follows: average maximum flood tide 3.2 knots and
average maximum ebb tide 2.1 knots (Tides & Currents software Version 3.7.0.117).
The highest fetch during maximum tides is reported to be approximately one-half mile.

3.1.10 Rivers and Creeks in the Project Vicinity

Hammer Slough feeds into the Petersburg harbor system between Middle and South
Harbor. This slough appears to be the main supply of sediment deposited in the
harbors. The frequency of infilling for this project is assumed to be similar to the USACE
dredging in the North Harbor (Figure 2). The North Harbor was originally dredged in
1971, and again 42 years later in 2013. Maintenance dredging in 2013 removed
approximately 27,000 cubic yards (CY) of material.

3.2  Biological Resources

Biological resources in the vicinity of South Harbor are typical of Southeast Alaska.
Habitat within the proposed dredge footprint has been impacted since the Harbor basin
was developed in 1983. Substrate located within the proposed dredging footprint
consists mostly of sand and silt. There is no breakwater or other energy reducing
structure to protect the Harbor due to its protected location in Wrangell Narrows. The
following section identifies biological resources occurring in the study area. The study
area can be viewed as two distinct areas for purposes of environmental analyses; South
Harbor and potential in-water disposal locations. There are two potential disposal
locations: Frederick Sound, an ocean disposal area located two miles east of the
Petersburg South Harbor and Thomas Bay, an inland water body located approximately
20 miles northeast of the study area (Figure 11).
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Figure 11. Location map showing biological data collection areas in Frederick Sound
and Thomas Bay (Google Earth Pro 2018).

Disposal sites considered for this study are depicted in Figure 12 and Figure 13. The
Alaska District collected biological data to support Plan Formulation in both Frederick
Sound and Thomas Bay in order to demonstrate relative potential impacts and support

contingencies.
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Figure 12. Vicinity Map of Thomas Bay (Potential in-Water Disposal Location marked in
Red) (Google Earth Pro 2018; NOAA 2018b).

26





Feasibility Report July 2019
Petersburg Navigation Improvements

Figure 13. Sites evaluated in the Frederick Sound disposal location site selection
evaluation with respect to Petersburg South Harbor.

3.2.1 Birds

South Harbor. During USACE’s November 2017 site visit, several species of migratory
ducks were observed in the study area; including long-tailed duck (Clangula hyemalis),
mallards (Anas platyrhynchos), Barrow’s goldeneye (Bucephala islandica), bufflehead
(Bucephala albeola), common merganser (Mergus merganser), and surf scoters
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(Melanitta perspicillata). In addition, Kingfishers (Megaceryle alcyon), bald eagles
(Haliaeetus leucocephalus), crows (Corvus sp.), and large gulls (likely herring gulls)
were observed in the area.

Many species, such as common raven, northwestern crow, and gulls are consistently
present across seasons. Shorebirds exhibit some degree of seasonality, with higher
numbers occurring during spring migration and reduced numbers during the winter
months. Waterfowl can also be found in and around Petersburg. Sea ducks, divers, and
puddle ducks can all be found throughout Southeast Alaska depending on the season.

The bald eagle is the only raptor directly associated with the marine environment in
Petersburg; however, merlin (Falco columbaris) and northern harrier (Circus hudsonius)
could frequent Petersburg as they have been found around Sitka (FAA 2009). Bald
eagles typically hunt fish in near shore and open water, snatch alcids, seabirds, and
gulls flushed from the water or land, and scavenge carrion washed into the intertidal
zones.

The USFWS lists marbled murrelets (Brachyramphus marmoratus) as a species of high
concern in Alaska (USFWS 2006). They are also listed as a high concern species for
North America and endangered globally, according to the USFWS Alaska Seabird
Information Series. The Queen Charlotte goshawk (Accipiter gentilis laing), peregrine
falcon (Falco peregrinus), olive- sided flycatcher (Contopus cooperi), and Townsend’s
warbler (Setophaga townsendi) are listed as special species of concern by ADFG and
may also exist in the study area.

In-Water Disposal Locations. Water depth in the disposal locations exceed the
foraging depth of locally occurring bird species. The water surface of both Frederick
Sound and Thomas Bay are frequented by transient gulls following fishing vessels
moving through the area and marbled murrelets have been observed at the surface of
the waters surrounding these locations. The depth of most of the potential disposal area
locations precludes direct impacts to bird foraging habitat.

3.2.2 Marine Fish

South Harbor Aggregations of juvenile fish, possibly herring, were observed amongst
the flotsam entrained in the boat slips on C and D float (Figure 2). No fish were filmed
incidentally underwater during the November 2017 site visit to determine whether
dredge prism sediments could be collected with a vibra-core device or if a drill rig would
be required. Vibra-core sediment collection is the less-costly and preferred sediment
collection methodology and the November 2017 site visit confirmed that it would be an
effective means of collecting the samples required for analysis. Coho salmon
(Oncorhynchus kisutch) are reported to be present in Hammer Slough adjacent to South
Harbor and pink salmon (Oncorhynchus gorbuscha) are believed to spawn in Hammer
Slough. All five Pacific salmon species may be found in the marine waters off the coast
of Alaska. Salmon fry out-migrating from the fresh waters near the study area are likely
present in April and May while adult salmon returning to spawn transit the area in June
through October.
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In-water Disposal Locations. The potential disposal locations in Frederick Sound and
Thomas Bay lie within the textual descriptions of Essential Fish Habitat (EFH)
(Appendix C) for the following fisheries:

Gulf of Alaska (GOA) Groundfish EFH
Big Skate

Longnose Skate

Octopus

Sharks

Shallow Water Flatfish Complex

Bering Sea / Aleutian Islands Groundfish EFH
Octopus (Bering Sea)

Forage Fish Complex

Sharks (Bering Sea)

Squid Complex

Very few marine fish were captured incidentally during the USACE biological surveys
conducted to gather information relevant to an ocean disposal site selection analysis.
The Alaska District fished 12 crab pots and 12 shrimp pots in Frederick Sound for 24
hours in November 2018 and 24 hours in February 2019, capturing one blackfin sculpin
(Malacocottus kincaidit) in November, and one Pacific halibut (Hippoglossus
stenolepis), one arrowtooth flounder (Atheresthes stomias), another blackfin sculpin,
and a rockfish (Sebastes sp.) in February 2019. The effort in Thomas Bay was even
less productive, a Pacific tomcod (Microgadus proximus) was caught in November 2018
and a salmon snailfish (Careproctus rastrinus) was caught in February 2019.

Video footage collected for the site selection evaluation added spotted ratfish
(Hydrolagus colliei) to the species of marine fish that may be found near the ocean floor
in Frederick Sound. No new species were added as a result of the video collected in
Thomas Bay.

3.2.3 Marine Mammals

South Harbor. Three Steller’s sea lions (Eumetopia jubatus) and a single Northern sea
otter (Enhydra lutris) were observed during the November 2017 site visit to South
Harbor. Humpback whales (Megaptera novaeangliae) frequent the Wrangell Narrows,
particularly in the late spring and summer. Killer whales (Orcinus orca), Pacific white-
sided dolphins (Lagenorhynchus obliquidens), harbor porpoises (Phocoena phocoena),
and harbor seals (Phoca vitulina) are transient and could be present in South Harbor at
any time during the year. All marine mammals are protected under the Federal Marine
Mammal Protection Act (MMPA), while the Steller’s sea lion (both the eastern distinct
and western distinct populations) and humpback whale are also protected under the
Endangered Species Act (ESA).
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Killer Whale. In general, it is likely that transients and resident populations of killer
whales use Frederick Sound habitats when seeking foraging opportunities. They are
known to cruise the open water portions of Frederick Sound and transit channels to
inner Frederick Sound, possibly feeding on salmon. Although their visits to inner
Frederick Sound do not appear to be frequent, the habitats within the study area likely
provide important prey or other attributes important for this species.

Harbor Seals. Near Petersburg, harbor seals congregate and pup in Leconte Bay.
Dozens of isolated mother-pup pairs are found in Leconte Bay between May and June.
Near the end of July, mothers and pups separate and additional seals enter the bay. It
is not uncommon to see hundreds of seals dotting the icebergs during this time. Harbor
seals can be found throughout Frederick Sound. Leconte Bay is about 18 miles south of
the confluence of Wrangell Narrows and Frederick Sound and the presence of the
Leconte Glacier at the head of the Bay provides a source of icebergs. Icebergs
occasionally make it out of the Leconte Bay and into Frederick Sound.

Northern Sea Otter. Sea otters in the Southeast Alaska stock are not listed as
“depleted” under the MMPA or listed as “threatened” or “endangered” under the ESA.
However, all northern sea otters are listed by the State of Alaska as a species of special
concern under their listing program. A Species of Special Concern is any species or
subspecies of wildlife or population of mammal native to Alaska that has entered a long-
term decline in abundance or is vulnerable to a significant decline due to low numbers,
restricted distribution, dependence on limited habitat resources, or sensitivity to
environmental disturbance. In general, northern sea otters are widely distributed in
Southeast Alaska. During spring surveys around Japonski Island (90 miles northwest of
Petersburg), a total of 45 sea otters were observed; however, several sightings were
likely repeat sightings of the same individuals (FAA 2009).

Pacific white-sided dolphins. These sociable dolphins are generally found in temperate
waters of the North Pacific, where they feed on a variety of small schooling fish such as
anchovies and hake. Despite their distribution largely in deep, offshore waters, they are
also found over the continental shelf and very near shore in some areas.

Harbor porpoise. Harbor porpoises are commonly found in bays, estuaries, harbors, and
flords less than 650 ft deep in northern temperate and subarctic waters. They feed on
demersal and benthic species, mainly schooling fish and cephalopods.

Other Marine Mammals. The following marine mammal species have been observed in
Southeast Alaska and may occur near Petersburg on an infrequent to rare basis: Dall’'s
porpoise (Phocoenoides dalli), gray whale (Eschrichtius robustus), harbor porpoise
(Phocoena phocoena), minke whale (Balaenoptera acutorostrata), fin whale
(Balaenoptera physalus), sperm whale (Physeter macrocephalus), and pygmy sperm
whale (Kogia breviceps). Based upon available information, these species are unlikely
to rely upon habitats in the potential disposal areas, but may travel within the vicinity of
Petersburg (FAA 2009).
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In-water Disposal Locations.

Table 6 lists the marine mammals that may occur in the potential in-water disposal
locations. A Steller sea lion was observed in Thomas Bay during the Alaska District’s
data collection in support of the site selection. The sea lion followed the survey vessel
while the research crab pots were being set in the four study areas in Thomas Bay. The
February research trip was immediately subsequent to the commercial Tanner crab
season and it is likely the sea lion had learned to follow fishing boats with pot gear to
eat discarded bait or bycatch during the fishing season. No marine mammals have been
observed by Alaska District biologists in the area of Fredrick Sound identified as a
potential disposal location.

Table 6. Potential Marine Mammals in Wrangell Narrows, Thomas Bay and Frederick

Sound.

Common name Species name Regulatory protection
Harbor Seal Phoca vitulina MMPA
Dall's Porpoise Phocoenoides dalli MMPA
Harbor Porpoise Phocoena phocoena MMPA
Killer Whale Orcinus orca MMPA
Minke Whale Balaenoptera acutorostrata MMPA
Gray Whale Eschrichtius robustus MMPA
Steller Sea Lion Eumetopias jubatus ESA/MMPA
Pacific White Sided Dolphin | Lagenorhynchus obliquidens | MMPA
Humpback Whale Megaptera novaeangiae ESA/MMPA

3.2.4 Marine Invertebrates & Associated Habitat

South Harbor. South Harbor is not heavily used by invertebrates, likely due to a
combination of environmental conditions including minimal structure, exposure to
hydraulic energy, vessel traffic, nature of the substrate, and low primary productivity.
Underwater video taken in November of 2017 captured footage of some red sea urchins
(Strongylocentrotus franciscanus) and a small Tanner crab (presumed Chionoecetes
opilio) in the Dredged Material Management Unit (DMMU) landward of the mainwalk
float depicted in Figure 2. Seaward of the mainwalk float green sea urchins
(Strongylocentrotus droebachiensis) and some anemones (Metridium sp.) were
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observed clinging to the sparse structure present. The areas farther from land beneath
the C and D floats are home to sea cucumbers (presumed Cucumeria frondosa
japonica), more green sea urchins, and sea anemones. Evidence of bivalve mollusks
was present in the form of shell litter.

In-water Disposal Locations. A site selection evaluation, including seasonal pot
fishing and high definition video recording, for the placement of dredged materials was
conducted by the Alaska District Environmental Resources section. Pandalid shrimp,
specifically spot shrimp (Pandalus platyceros) were a commonly observed animal in the
Alaska District’s biological surveys; they were captured consistently on film and very
commonly in pot surveys. Spot shrimp are protandric hermaphrodites; meaning they
begin their lives as males and change sex to female as they grow, usually around 2-3
years old. Spot shrimp in Alaska can live as long as 11 years, spawn once as males
around 2-3 years old, before changing sex and spawning multiple times as females for
the remainder of their life. The preliminary camera survey indicates spot shrimp have a
patchy distribution on the local scale, with relative densities ranging wildly for no
discernible reason. There is some beam trawling activity in the shallow waters on the
north end of Mitkof Island, but these fishermen target pink shrimp rather than spot
shrimp.

The Tanner crab fishery is an important economic resource in Southeastern Alaska and
is managed by the ADFG. Tanner crabs are much less abundant than spot shrimp in all
of the areas surveyed by the Alaska District; but were assigned a higher conservation
priority due to the greater economic significance, lower relative abundance, longer life
span, and later relative age of sexual maturity. The ADFG administers a Tanner crab
fishery every February, as long as census data indicates sustainable populations.
Female Tanner crabs reach sexual maturity in about five years and males in about six
years, living a maximum of about 14 years.

Ocular estimates of shrimp population density based on video review within the site
exhibits a high degree of variability with no apparent distribution pattern (standard
deviation 1.26 with range of 1-5.75 shrimp/m2). The pot fishing catch was also highly
variable; with tanner crab catches ranging from 0-29 individuals per unit effort. The
marine sediments in the potential Frederick Sound disposal area appear to be
substantially similar to the sediments that would be removed from the South Harbor
based on video footage from both locations. Due to the consistent presence of pandalid
shrimp throughout the epibenthic video, the taxa was selected for relative productivity
characterization in the potential Frederick Sound disposal area.

The potential Frederick Sound disposal area is not known to congregate organisms
because of food resources. The sediment samples collected in November 2018
contained no biological resources and the samples from alternative disposal locations in
the general vicinity contained only two nut clams and a mud star. However, the
epibenthic and demersal region does provide prey items (ctenophors, amphipods,
chaetognaths, copepods, shrimp, etc.) that are consumed by bottom-feeding fish,
shrimp, crab, and other epibenthic and demersal organisms.
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Epibenthic surveys were conducted in Thomas Bay to enable a relative productivity
analysis. Thomas Bay video indicated very low epibenthic productivity; on the order of
1-2 pandalid shrimp during five minutes of video capture effort. However, pot fishing
with crab gear was more productive in Thomas Bay than Frederick Sound; the largest
catch returning nine red king crab (Paralithodes camtschaticus) and four tanner crab
(Chionoecetes sp.). Another potential site in Thomas Bay caught 18 tanner crab. The
bottom sediments in Thomas Bay appear to be consistently fine glacial alluvium and
evidence of crab burrowing in the soft sediments can be seen in the benthic video.

3.2.5 Federal & State Threatened & Endangered Species

The following NMFS-managed ESA species may occur in the Petersburg South Harbor,
Frederick Sound Disposal Area, Thomas Bay and the route between the Petersburg
Harbor and two potential disposal locations: humpback whale (endangered); Steller sea
lion (threatened eastern population and endangered western population). The Pacific
herring Southeast Alaska Distinct Population Segment (DPS) was a NMFS Candidate
species following the 2008 initiation of a status review. In April 2014, NMFS determined
the Southeastern DPS of Pacific Herring did not warrant listing under the ESA. No
USFWS-managed ESA species exist in the project area. A brief summary about each
species’ presence in the study area follows.

Humpback whale. Humpback whales were listed as endangered under the ESA in
1970, depleted under the MMPA in 1972, and endangered under the State of Alaska
Endangered Species list. This species travels through and forages in Frederick Sound
throughout the year, but is most abundant in the spring and summer months. Local
boaters have observed humpback whales in the study area “lounging,” or resting in
Frederick Sound.

In 2016, NMFS recognized the existence of 14 DPSs of humpback whale, whereas they
had been previously listed under the ESA as a single endangered species worldwide. In
the 2016 decision, NMFS classified four of the DPSs as endangered, one as
threatened, and the remaining nine unwarranting of protection under the ESA. Three
DPSs of humpback whales occur in waters off the coast of Alaska: the Western North
Pacific DPS, which is an endangered species under the ESA, the Mexico DPS, which is
a threatened species, and Hawaii DPS, which is not protected under the ESA. Whales
from these three DPSs overlap to some extent on feeding grounds off Alaska.

The two DPSs of humpback whale likely to be encountered in Southeast Alaska and
Northern British Columbia are the unlisted Hawaii DPS and threatened Mexico DPS.
Humpback whales in the study area are expected to be represented by the unlisted
Hawaii DPS 93.9 percent of the time and the threatened Mexico DPS 6.1 percent of the
time (NMFS 2016).

There is no humpback whale critical habitat in the study area and most humpback

whales are believed to return to the warmer waters off the coast of Hawaii or Mexico,
depending on DPS, during the winter to calve. Humpback whales migrate seasonally
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between warmer, tropical or sub-tropical waters in winter months (where they reproduce
and give birth to calves) and cooler, temperate or sub-Arctic waters in summer months
(where they feed). In their summer foraging areas and winter calving areas, humpback
whales tend to occupy shallower, coastal waters. However, during their seasonal
migrations, humpback whales disperse widely in deep, pelagic waters and tend to avoid
shallower, coastal waters (Winn and Reichley 1985).

Humpback whales are present in Southeast Alaska in all months of the year. Most
Southeast Alaska humpback whales winter in low latitudes, but some individuals have
been documented over-wintering near Sitka and Juneau (NPS Fact Sheet available at
http://www.nps.gov/glba). Late fall and winter whale habitat in Southeast Alaska
appears to correlate with areas that have over-wintering herring (such as lower Lynn
Canal, Tenakee Inlet, Whale Bay, Ketchikan, and Sitka Sound), none of which are in the
action area (Baker et al. 1985, Straley 1990) Moran and Straley, in press).

Steller Sea Lion, Eastern and Western Distinct Population Segments. In 1997, the
NMFES recognized two DPSs: the western DPS and eastern DPS. The segment of the
population west of 144° W longitude was listed as “endangered,” while the segment of
the population east of this delineation remained listed as “threatened.” The eastern DPS
has recovered to the point that it is no longer considered threatened and the western
DPS is recovering in much of its range, but remains endangered due to sharp declines
in the Western and Central Aleutians. The study area lies within the range of the
unlisted eastern DPS, and within the overlap range of the endangered western DPS.

There is no critical habitat designated within the USACE study area for the western and
eastern populations. However, there is one major eastern Steller sea lion haulout
approximately 15 miles southwest of Sitka Harbor at Biorka Island. Eastern Steller sea
lions occur in Frederick Sound throughout the year, but are in much higher numbers
during the spring herring season. Banded western Steller sea lions have been observed
within Southeast Alaska eastern Steller sea lion critical habitat: the Kaiuchali Island
haulout and the Biali Rocks rookery. From 2001 to 2006, 274 total sightings of western
Steller sea lions were recorded in Southeast Alaska; however, these sightings likely
represented 66 individuals repeatedly observed: Of the 66 western animals seen in
Southeast Alaska, only two tagged western Steller sea lions have been observed at
haulouts near Sitka Sound (FAA 2009).

Steller sea lions are present year-round in the project area and appear to be very
habituated to anthropogenic activities. During the USACE November 2017 site visit,
three sea lions were observed swimming in South Harbor. During the USACE August
2018 site visit, several sea lions were observed hauled out on the navigation buoy at the
entrance of the Wrangell Narrows navigation channel. Local sources have related
accounts of killer whale predation of sea lions in the study area, specifically from the
navigation buoy at the entrance to Wrangell Narrows. These resident sea lions are
presumed to forage on overwintering herring and available year-round Pollock and
Hake.
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3.2.6 Essential Fish Habitat

NMFS authority to manage EFH is directly related to those species covered under
Fishery Management Plans (FMPs) in the United States. USACE’s proposed dredging
and dredged material placement project is within an area designated as EFH for two
FMPs—GOA Groundfish and Alaska Stocks of Pacific salmon. These two FMPs include
species or species complexes of groundfish and invertebrate resources and all Pacific
salmon species. Species with established FMPs are listed in Table 7.

Table 7. Species with established FMPs in the Study Area.

GOA Groundfish Alaska Stocks
of Pacific
Salmon

Skates (Rajidae) Chinook

Pacific cod Coho

Walleye Pollock Sockeye

Thornyheads Chum

Pacific ocean perch Pink

Rougheye rockfish
Yelloweye rockfish
Rex sole

Dover sole
Flathead sole
Sablefish

Atka mackerel
Shortraker rockfish
Northern rockfish
Dusky rockfish
Yellowfin sole
Arrowtooth flounder
Rock sole

Alaska plaice
Sculpins (Cottidae)
Sharks

Forage fish complex
Squid

Octopus

See Appendix C for a description of GOA Groundfish resources. No EFH “habitat areas
of particular concern” are in the proposed dredge footprint or potential disposal areas.
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Near-shore habitats in proximity to the harbor are expected to be used by juvenile
salmonids during their early marine life history. According to the ADFG, approximately
six streams in the Petersburg area are used by Chinook, coho, pink, and sockeye
salmon. Juvenile salmon from these streams may use the near-shore study area during
their spring outmigration, feeding along marine shorelines, gaining size and swimming
ability before moving into more offshore waters. Young-of-the-year (all fish less than 1
year old) coho and sockeye salmon may also be found along the shoreline.

Rocky and mixed-soft shorelines provide a prey base of gammarid amphipods and
harpacticoid copepods. Near-shore waters also harbor a myriad of predators on juvenile
salmonids, including larger fish (e.g., rockfish and other salmonids), piscivorous birds
(e.g., grebes, cormorants, herons), and marine mammals (seals, sea lions, and
humpback whales). To avoid these predators, juvenile salmonids benefit from the
presence of shoreline complexity (e.g., large wood, rocks, and kelp beds) that provide
escape and hiding spaces. Offshore kelp beds in proximity to the harbor may provide an
abundance of larval fish that are favored prey of juvenile pink and coho salmon. Both
juvenile and adult salmon have been known to use kelp beds, but the association has
not been well documented. Larval, juvenile, and adult life stages of several rockfish
species could occur in and in proximity to the USACE study area.

Larval, juvenile, and adult life stages of several flatfish species are expected to occur on
soft and mixed bottom habitats. EFH species of flatfish may be present in the study
area, particularly common species such as yellowfin sole and rock sole. Several taxa of
EFH sculpin are expected to occur in both rocky and mixed bottom habitats in the
project area. It is conceivable that all life stages of sculpin are likely present. EFH forage
species such as eulachon, capelin, and Pacific sand lance could also occur as they are
also known to be abundant in the Sitka area.

Pacific herring are not included in the GOA Groundfish FMP and are not an EFH
species; however, they serve an important ecological role within Frederick Sound.
Pacific herring provide an abundant, high energy food source for a wide variety of
fishes, mammals, and birds. Herring are also commercially important and support a roe
fishery in Southeast Alaska that remains one of the largest and most valuable roe
fisheries in Alaska.

Herring spawn from the intertidal zone down to about —40 ft MLLW, targeting areas with
substantial macroalgae concentrations. Egg deposition can occur on all species of kelp
as observed in the Sitka area, particularly Macrocystis and Saccharina, but herring also
use eelgrass, coralline algae, red algae, and hard rocky substrates.

Additional EFH information can be found in Appendix C.
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3.3  Socio-Economic Conditions

3.3.1 Population

An estimated 3,196 residents lived in the Petersburg Borough in 2016. This represents
a population increase of 8.4 percent since 2010 and a decrease of 0.9 percent since
2000. The formation of the borough in 2013 may have been a contributing factor to the
population increase since 2010, but the degree to which it contributed is not explicitly
known. It should be noted that Petersburg has many transient workers during the fish
processing season who are not counted by the U.S. Census, so these population
estimates can be considered conservative. Based on 2016 census estimates, 74.8
percent of Petersburg residents are white; 10.4 percent are Hispanic or Latino; 7.5
percent are American Indian or Alaska Native; and 4.4 percent of residents are Asian. In
the state of Alaska, 65.6 percent of residents are white; 6.7 percent are Hispanic or
Latino; 14.1 percent are American Indian or Alaska Native; and 6 percent are Asian.
Table 8 displays racial demographics for the Petersburg Borough, state, and Nation.

Table 8. Population by Race.

Petersburg

Borough Alaska United States
Total 3,196 736,855 318,558,162
White alone 74.8% 65.6% 73.3%
Black or African
American alone 2.3% 3.3% 12.6%
American Indian and
Alaska Native alone 7.5% 14.1% 0.8%
Asian alone 4.4% 6.0% 5.2%
Native Hawaiian and
Other Pacific Islander
alone 0.6% 1.2% 0.2%
Two or more races 8.3% 8.5% 3.1%
Hispanic or Latino 10.4% 6.7% 17.3%
White alone, not
Hispanic or Latino 67.0% 62.0% 62.0%

Source: 2012-2016 American Community Survey 5-Year Estimates, Census Bureau

3.3.2 Employment & Income

In 2016, the median household income in Petersburg was $63,940, below the State of
Alaska median income of $74,444 and above the national median income of $55,322.
The mean household income was $82,803. Table 9 shows the number of households in
Petersburg Borough, the State, and Nation and the percentage of each by their
respective incomes.
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Table 9. Family Income.

Petersburg

Borough Alaska United States
Total Households 1,237 250,235 117,716,237
Less than $10,000 5.0% 3.7% 7.0%
$10,000 to $14,999 6.1% 3.4% 5.1%
$15,000 to $24,999 10.1% 7.1% 10.2%
$25,000 to $34,999 7.9% 7.0% 9.9%
$35,000 to $49,999 7.8% 11.4% 13.2%
$50,000 to $74,999 21.3% 17.9% 17.8%
$75,000 to $99,999 11.9% 14.8% 12.3%
$100,000 to $149,999 15.6% 19.2% 13.5%
$150,000 to $199,999 9.8% 8.8% 5.4%
$200,000 or more 4.5% 6.8% 5.7%

Source: 2012-2016 American Community Survey 5-Year Estimates, Census Bureau

3.3.3 Marine Infrastructure & Facilities

As one of Alaska’s major commercial fishing communities, there are multiple marine
facilities around Petersburg that provide general moorage and other services to the
fishing fleet. The majority of Petersburg Borough residents live on Mitkof Island and
most of the commercial fish landings take place in Petersburg. This analysis focuses on
facilities in the Petersburg harbor system where insufficient depths and marine
infrastructure result in transportation inefficiencies for the commercial, subsistence, and
recreational vessels utilizing these facilities. Scow Bay, mentioned previously as a
potential beneficial use of dredged material site, is also explained in this section.

As stated above, Petersburg can be accessed by air and water. It is on the mainline
state ferry route and has ferry terminals on the north and south ends of Mitkof Island
(Figure 14). The state-owned James A. Johnson Airport has a runway for scheduled jet
service and small plane charter services. Lloyd R. Roundtree Seaplane Base (on the
Wrangell Narrows) allows for float plane services.

Harbor facilities include a petroleum wharf, barge terminals, three boat harbors (i.e. the
“Petersburg harbor system”) with approximately 573 slips available for permanent and
transient moorage, a boat launch, and a boat haul-out. Freight arrives by barge, ferry, or
cargo plane. Remote areas of the Borough are served by small state-owned boat docks
at Papke's Landing in the Wrangell Narrows, on Kupreanof Island at the City of
Kupreanof, and in Hobart Bay. Boat launch ramps are located on the south end of
Mitkof Island at Banana Point, Blaquerie Point, and Woodpecker Cove. The state
owned Mitkof Highway carries traffic north and south and is paved or chip sealed for 28
miles between the South Mitkof Ferry Terminal and the airport.

Float replacement is categorized under Future Without Project Conditions since the
NFS has an established schedule. North Harbor floats were fully replaced in 2014 after
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60 years. Middle Harbor floats were brand new in 2008 and should last 60 years with
replacement in 2068. South Harbor floats are scheduled to be replaced in approximately
15 years (2033).

Figure 14. Mitkof Island

3.3.3.1 Petersburg Harbor System

The Petersburg harbor system is comprised of three contiguous areas along the
downtown waterfront: the North Harbor between Icicle Seafoods and Ocean Beauty
Seafoods; the Middle Harbor located south of Ocean Beauty Seafoods; and the South
Harbor that extends between Middle Harbor and the drive-down dock (Figure 2).
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Petersburg’s harbors were primarily developed to serve the regional commercial fishing
industry. In addition to the floating docks, it is home to three major fish processors and
two small fish processors, a U.S. Coast Guard (USCG) mooring station, a sea-plane
base, a fuel dock, and various public and private marine services. The harbor is also
home to a substantial recreational fishing fleet that generally uses slips during the
summer season and hauls out during the off-season. In recent years, tourism, yachts,
and mini-cruise ship calls have contributed to Petersburg harbors’ activity.

North Harbor. Petersburg North Harbor is an existing USACE project and was
established in the 1930s. It is bounded to the north by the Icicle Seafoods processing
plant and to the south by the Ocean Beauty Seafoods processing plant and pier (Figure
15). Trident Seafoods also operates a small processing plant within North Harbor. The
North Harbor has two main floats with a connecting float that joins them. These floats
support approximately 120 berths ranging in length from 18 to 75 ft. Several longer
mooring positions are used for transient vessels along the outside margin of the end
floats.

Figure 15. North Harbor.

In addition to the processing plants and berths, the North Harbor has a 136-foot skiff
float for Borough residents arriving by small vessels from Kupreanof Island and other
surrounding communities. It also has a tidal grid of staked timbers for maintenance of
commercial vessels up to 42 ft in length. The tidal grid is approximately 200 ft long and
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is primarily used for cleaning boat hulls below waterline. The North Harbor launch ramp,
a timber ramp at the south side of the North Harbor, requires periodic maintenance. It is
too short to launch boats at low tide and there is no adjacent dedicated trailer parking.

Prior to 2013, the last major renovation of North Harbor was performed in 1965 when
more than 1,700 lineal ft of log float was removed and replaced with more than 17,000
square ft of polystyrene floats. In 2013, the existing headwalk float, both mainwalk
floats, all stall (“finger”) floats, and the transient float were removed, along with all
existing timber pile. An existing steel gangway, 215 lineal ft of existing timber deck, and
37 lineal ft of existing catwalk adjacent to the harbor office, as well as four existing boat
grid sleepers and their associated support piles were also removed. The entire slip area
in North Harbor was dredged and a new approach dock, gangway, and float system
was installed in a layout that increased the average north dock berth length.

Middle Harbor. Middle Harbor was established in the 1970s and is bounded to the
north by the Ocean Beauty Seafoods processing plant and to the south by the
Petersburg Harbor crane dock (Figure 16). The Middle Harbor has two mainwalks
joined by a connecting float. These floats support approximately 137 berths ranging in
length from 18 to 32 ft. In addition to the processing plant and berths, Middle Harbor
has a 150-foot work float for maintenance of nets and gear. An 84-foot privately-owned
boarding float is under lease to the ADFG. At the south end of Middle Harbor, the
Petersburg Harbor Department maintains a 120-foot public crane dock for fishing boat
gear change. Hammer Slough, a tidal drainage through the center of Petersburg,
empties into the harbor between the ADFG float and the crane dock.
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Figure 16. Middle Harbor.

Prior to 2005, the last major renovation of Middle Harbor took place around 1975 when
the skiff float in the adjacent North Harbor was extended to relieve grounding issues at
low tides. The area around the existing floats in Middle Harbor was also dredged to
improve accessibility.

In 2005, the existing headwalk float, both mainwalk floats, and all stall (“finger”) floats
were removed, along with all existing pile. In addition, an existing gangway, and the
seaward side of the existing timber approach dock (approximately 17 LF), and
associated support piles were removed. A new gangway and float system was installed
in a layout similar to that which had been removed. The Petersburg Borough inherited
Middle Harbor from the State of Alaska in 2006.

In 2012, the bulkhead at the landward end of the existing timber approach trestle
suffered a partial failure. Field-expedient repairs to the bulkhead to prevent continued
loss of backfill, were executed by the Harbor Department. In 2015, a section of the
mainwalk float was replaced due to damage incurred from a vessel strike. The
remaining existing element of construction of immediate concern is the timber approach
trestle, which would need to be either upgraded or replaced in the near future.

South Harbor. South Harbor, the focus of this study, is bounded to the north by the
crane dock and to the south by the drive down dock. Figure 17 shows floats A, B, C,
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and D with a connecting float joining them. These floats support approximately 242
berths ranging in length from 40 to 100 ft. Several longer mooring positions for transient
vessels and small cruise ships are available on the end of float C. On the land side of
the South Harbor connecting float, 74 berths (20-ft fingers) have been constructed for
skiffs and small boats on the order of 18 ft in length.

Figure 17. South Harbor.

The South Harbor connecting float has two access gangways, one extending from the
crane dock and one that connects to the South Harbor parking lot. Both gangways are
elevated to allow small boats that berth along the back of the connecting float to egress
at high tide. At the south end of the harbor, the Harbor Department maintains a single-
lane concrete launch ramp and boarding float. This ramp is usable in all, but the most
extreme tidal conditions. There is limited trailer parking adjacent to this ramp. South
Harbor also has a 195-ft steel tidal grid located parallel to the parking lot that is
designed to take larger vessels up to 100 ft in length.

South Harbor development in 1983 included the current 12’ x 84’ access ramp approach
and a 7.5’ x 65’ steel access ramp, mainwalk float A and float D, extension of mainwalk
float B and float C with additional finger floats, 200 ft of new, vessel repair grid, and
upland harbor improvements. The 1983 depths ranged from -15ft MLLW to -18ft MLLW
(Figure 3). In 1999, mainwalk floats A, B, and C were replaced and additional finger
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floats added along each extension. The existing transient float was also installed at the
end of mainwalk float C.

The Petersburg Borough inherited South Harbor from the State of Alaska in 2000.That
year, approximately 850 LF of existing timber approach trestle and a timber dock, and
approximately 400 LF of an existing fuel dock approach trestle were demolished.
Dredging occurred over an area of roughly six acres at dredge depths ranging from less
than seven ft to more than ten ft of material and a new approach dock was constructed
for the fuel dock trestle. In 2001, South Harbor was expanded to include additional
floats and dredging occurred to remove approximately 61,000 CY. There is no
additional information on how much of that material came specifically from the entrance
channel, turning basin and maneuvering basins to maintain established depths. In 2002,
a heavy rain event occurred resulting in a large amount of sediment getting deposited
into the harbor from Hammer Slough. Dredging took place to remove about 100 CY
from the sump area. In 2003, the western (channel side) half of floats A, B, and C were
reconstructed with new steel piles and timbers. In addition, a new end float was added
to the existing south launch to provide space for recreational and subsistence boaters to
clean fish and load gear.

Many of the older existing vessel finger floats have begun to lose freeboard and it is
anticipated that replacement of these finger floats may be necessary in the near term.
Remaining areas of concern include existing finger floats, mainwalk float D, and the
bearing of the existing gangway onto the existing gangway landing float. On the
landside of the South Harbor connecting float, the small berths are currently restricted
by sedimentation and would require dredging to remain operational throughout the full
tidal range. This dredging is also necessary to prevent the connecting float from
grounding at low tides and damaging the connections to the main floats. At 65 ft in
length, the north and south access ramps are too short to allow them to effectively
operate for the normal Petersburg Harbor tidal range. In addition, the existing depths in
South Harbor range from -8ft MLLW in the subsistence slips behind the main float to -
17ft MLLW in the entrance channel.

3.3.3.2 Scow Bay

Scow Bay is an industrial district and small residential neighborhood located
approximately 2.5 miles south of Petersburg’s downtown along the Mitkof Highway
(Figure 18). It is not located within a census designated urban area and is considered a
rural area (along with the entire Petersburg Borough).

The Scow Bay site was originally owned by the State of Alaska and used as an
amphibious aircraft facility to serve the local population. The facility was abandoned
once the State constructed a gravel airstrip in 1969 allowing wheeled planes to land in
Petersburg. Currently, a portion of the site is used to store State of Alaska road
maintenance equipment, but the remaining marine capital assets exceeded their life
expectancy many years ago and no effort was made to maintain or repurpose these
assets once the facility was deemed redundant.
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The existing site is constrained in many ways. The existing haul-out ramp (former
seaplane ramp) has a slope that is considered too shallow for launch and recovery by
conventional boat trailers for larger fishing vessels, however, it is occasionally used by
local residents for small recreational vessels. Particularly, residents from nearby island
communities utilize the ramp to gain access to the road system in Petersburg for
employment opportunities as well as goods and services.

The site is used occasionally to haul commercial and recreational vessels of about 30 to
40 ft in length out of the water using a commercially-operated submersible hydraulic
trailer for winter storage at a yard across the highway. One vessel at a time can be
accommodated on the existing site for maintenance activities. The site is exposed to
wind and wave action which limits the days when it is safe for vessels to use the ramp.
The ramp is also too short for use throughout the tidal cycle (at low tide, the bottom of
the ramp is dry) so the window of opportunity for haul outs is relatively small. Further,
the site does not have infrastructure to address current federal environmental
regulations restricting discharge of heavy metals, fuel, runoff, etc. into marine waters.
This poses a risk to continued use of the site even for these limited activities.

Figure 18. Scow Bay

34 Cultural Resources

Cultural resources include precontact and historic sites, structures, districts, artifacts, or
any other physical evidence of human activity considered important to a culture,
subculture, or community for scientific, traditional, religious, or any other reason. They
are limited, nonrenewable resources whose potential for scientific research (or value as
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a traditional resource) may be easily diminished by actions affecting their integrity.
Numerous Federal and State laws and regulations require that possible adverse effects
to cultural resources be considered during the planning and execution of Federal
undertakings. These laws and regulations stipulate a process of compliance, define the
responsibilities of the Federal agency proposing the action, and prescribe the
relationship among other involved agencies (e.g., SHPO, the Advisory Council on
Historic Preservation). In addition to NEPA, the primary laws that pertain to the
treatment of cultural resources during environmental analysis are the National Historic
Preservation Act of 1966 (NHPA), the Archaeological Resources Protection Act of 1979,
the Antiquities Act of 1906, the American Indian Religious Freedom Act of 1978, and the
Native American Graves Protection and Repatriation Act of 1990.

3.4.1 Precontact Regional Context

Inhabitants of Southeast Alaska had some form of maritime adaptation since at least
9,000 years ago as evidenced by exotic obsidian sourced from island sites hundreds of
kilometers from where they were discovered. Excavations at Shukd K4da Cave (PET-
0408) on Prince of Whales Island also demonstrate long term occupation of Southeast
Alaska since at least 10,300 years ago (Kemp et al. 2007). The presence of marine
fauna in midden materials also indicates maritime adaptation and the ability to travel
distances over water. Additionally, the archaeological record has shown continuity in
subsistence practices between the early and late periods of the regions’ history through
documentation of the use of salmon, fish, shellfish, the occasional bird, and both marine
and terrestrial mammals. By and large, archaeological evidence from the region
suggests that subsistence resource efforts were focused on intertidal and nearshore
environments. By the end of the Pleistocene, sea levels reached modern levels.
Although generally ice-free, some areas experienced intense glaciation into the
Holocene, which impacted human settlement in more northern areas such as Yakutat
(Moss 1998).

Southeast Alaska is the traditional territory of the Tlingit and the Haida. Much of what is
known today has been reconstructed from ethnographic data, as the climatic conditions
and acidic soils are not conducive to preservation of organic material. Moss (1998: 92)
defines the cultural sequence of Southeast Alaska as: the Early Period (10000-5000
BP), the Middle Period (5000 BP-1500 BP), and the Late Period (1500 BP-AD 1741).

Early Period sites have been found to have relatively high percentages of debitage
manufactured on site, and much of the obsidian has been sourced to Mt. Edziza and
Suemez Island, indicating long-distance marine travel and trade (Moss 1998). Stone
tool technology of this period is generally consistent between sites with a low frequency
of bifacial tools compared to later components. Archaeological sites in the project
vicinity that have deposits dating to the Early Period include Ground Hog Bay 2 (JUN-
0037), Hidden Falls (SIT-0119), and Thorne River (CRG-0177). The Ground Hog Bay 2
site is located on the mainland shore of Icy Strait, its lowest deposit in Component 11|
dates to 9200 BP (Moss 1998). Artifacts characteristic of Component Il include obsidian
biface fragments, a chert scraper, and chipped stone debitage (Davis 1990). Other
artifacts characteristic of this period include microblade cores, microblades,
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hammerstones, bifaces, chopper, notches, scrapers, and utilized flakes (Moss 1998;
Davis 1990). No faunal artifacts were recovered from the Ground Hog Bay 2 site, but its
location on a shoreward ridge suggest marine-based subsistence (Moss 1998).

The Hidden Falls site is located on Baranof Island. It dates to the Early Period, with
Component | dating between 9500 and 8600 BP; it is the earliest evidence of a ground
stone and bone industry in Southeast Alaska (Davis 1990). Artifacts recovered at the
Hidden Falls site include debitage related to a microblade industry, split cobble and
pebble tools, scrapers, gravers, burinized flakes, and biface tips. A single fishbone and
two fragments of marine shell were also recovered which indicates marine-based
subsistence patterns (Moss 1998).

The Thorne River site is located along the Thorne River on Prince of Wales Island. This
site also dates to the Early Period; one component, containing a microblade industry
primarily consisting of obsidian cores, is dated to 7600 BP. Artifacts recovered include a
large amount of obsidian microblade cores sourced to Suemez Island. Overall, there is
continuity between the microblade industries recovered at Ground Hog Bay 2, Hidden
Falls, and the Thorne River sites. Assemblages across sites dating to the Early Period
indicate a primarily marine-based pattern of subsistence and relatively widespread
regional travel or trade to Mount Edziza 200 km to the northeast in British Columbia,
and Suemez Island located approximately 170 km southwest of Petersburg near the
Dixon Entrance (Moss 1998).

Regional trends during the Middle Period include continuation of ground slate
technology, the advent of wood stake fishing weirs, and an increase in the number and
diversity of bone tools (especially unilaterally barbed ground bone points), stone knives,
and hand mauls (Davis 1990; Moss 1998). Some of Southeast Alaska’'s earliest wood
stake fish weirs date to at least 5000 BP, placing their development at the beginning of
the Middle Period. Wood stake fish weirs dating to the Middle Period have been found
in at least 18 archaeological sites in Southeast Alaska. Development of wood stake weir
technology indicates mass salmon harvest. Components Il and Ill of the Hidden Falls
site also date to the Middle Period: Component Il dates to 4600-3200 BP and
Component Il to 3000-1300 BP. The artifact assemblage recovered from Component Il
consists of approximately 50 percent non-diagnostic flake industry, 39 percent ground
stone, and 4 percent hammerstones and abraders. Ground stone items include slate
points, polished planing adzes, serpentine beads, labrets, and segmented stones (Moss
1998). Sites associated with the Middle Period are generally associated with shell
middens. Ground slate and wood stake fish weirs appear during the middle period.
Remains of both terrestrial and marine animals indicate the use of a mixed marine
subsistence pattern with fish and shellfish being the main staple (USDAFS 2005). Shell
middens on Kuiu Island, 77 km west of Petersburg have been dated from 4200 BP to
2000 BP with the median age of sites being 1280 BP. The reported date ranges fall
within the Middle and Late Periods of the northern Northwest Coast cultural sequence.

Moss (1998) described a great deal of cultural continuity between all three periods; the
beginning of the Late Period occupation at 1500 BP. Many late period sites were

a7





Feasibility Report July 2019
Petersburg Navigation Improvements

seasonally occupied into the historic period and many are known by their Tlingit, Haida,
or Eyak names through oral histories. The majority of Late Period sites are associated
with the Tlingit but some have also been associated with the Haida and Eyak. Many of
the sites were seasonally occupied, and some are still used today (Moss 1998).
Characteristics of the Late Period include larger structures used for defensive purposes,
copper tools, stone bowls and lamps, and an increased use of obsidian (Davis 1990).
There are at least 26 sites dating to this period that are ethnographically known as
“forts,” defensive sites situated on high rocks or islands near main villages. These forts
signal an intensification of regional conflict (Moss 1998; Crowell and Howell 2013).
Salmon appears to be the most important food resource during this period, but evidence
of other species of fishes, birds, and marine and terrestrial mammals indicate that
activity areas may not have been specialized for a single species (Moss 1998).
Assemblages collected from the Pillsbury Point site (Yaicai Nu) (SIT-0132) further
demonstrate diversification of subsistence practices, showing increased numbers of
marine mammals including sea otter, seal, and harbor porpoise (de Laguna 1960;
AHRS 2018). Sites indicating the most dramatic shift in subsistence patterns from
marine to terrestrial are located in the northern boundary of Southeast Alaska. Overall,
subsistence for all three periods has demonstrated the importance of near-shore and
intertidal environments, with an emphasis on salmon beginning with the development of
wood stake fish weirs during the Middle Period (Moss 1998).

3.4.2 Regional Historic Context

On June 21, 1741, Captain Aleksei Chirikov and crew sailed into the vicinity of Yakobi
Island in Southeast Alaska aboard the Sv. Pavel (Black 2004). Chirikov was under
orders from the Empress of Russia, Anna Loannovna, to sail to the Americas, explore,
and make contact with any people they came across. After losing contact with two shore
parties and lacking any additional small boats to reach shore, Chirikov decided to turn
back, assuming the parties were either captured or killed by the local Tlingit (Black
2004). Contact with Westerners may not have occurred again until 1775, when Spanish
explorer Bruno de Hezeta sailed into Sitka, accidently infecting the Sitka Tlingit with
smallpox (de Laguna 1990). In the 1790s, Russian trade continued in the region, while
plans for a permanent settlement were developed in response to British, American,
Spanish, and French trade and exploration in the area. Between 1741 and 1790,
numerous British and French trade vessels visited the region exploring and trading for
furs. Between 1795 and 1798, Aleksandr Baranov, manager of the eastern area of the
Shelikhov-Golikov Company, later renamed the Russian-American Company (RAC) in
1799, sailed in the vicinities of Sitka and Glacier Bay making contact with the Tlingit
(Black 2004).

In 1794, settlers supported by the Shelikhov-Golikov Company, built a permanent camp
at Yakutat, which served as a transshipment point for furs going to Kodiak Island and
hunters headed to Southeast Alaska. In 1799, Vasilii Medvednikov was selected to
head the new southeast settlement of the RAC. Medvednikov aboard the Orel sailed to
Sitka with building material for the construction of a new outpost later named Novo-
Arkhangel'sk (Davis 1990; Black 2004). In 1802, in response to competition for sea
otters, subsistence, and other disagreements between the Unanagan working for the
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Russians and local Tlingit, Novo-Arkhangel’sk was destroyed during a retaliatory attack
by the Tlingit. Baranov assembled a party of 300 kayaks and four other Russian vessels
to retake Novo-Arkhangel’'sk. During the trip, the party stopped at villages in Kake and
Kuiu and ordered them burned (Black 2004). Upon arriving at Novo-Arkhangel'sk, the
Russians attacked the Tlingit. After a fierce battle, peace negotiations were reached
resulting in the reoccupation of Sitka by the Russians. Sitka remained occupied by the
Russians until the Treaty of Cession in 1867. De Laguna (1960:15) notes that
ethnohistoric descriptions of Tlingit houses were often vague and stereotyped with the
modern framehouse replacing the traditional plank house early on during the contact
period. Houses were generally built of timbers or planks of red cedar, spruce, and
hemlock timber, roofed with heavy cedar bark or spruce shingles (ANHC 2011). Houses
ranged in size from 35’ x 50’ to 40’ x 100’ with some measuring as large as 100’ x 75,
with each house holding between 20-50 individuals. Houses generally had a central fire
pit and smoke hole in the roofs, faced the water, and were generally built in a single or
double line depending on the size of the village (ANHC 2011).The Tlingit occupied both
summer and winter villages, with sites located in sheltered bays with views of
approaches and a suitable beach for a boat landing. Nineteenth century Tlingit
settlements consisted of rows of large houses facing the water, with smokehouses,
caches, and steam baths located inside or behind the houses (de Laguna 1990).

After the Treaty of Cession was signed in 1867, the War Department tasked the U.S.
Army with administration of Alaska as a military district until 1877. Military occupation of
Southeast Alaska continued to sour relations between the U.S. and Tlingit, often
resulting in the use of military force. Between 1879 and 1884, the U.S. Navy was tasked
with opening up settlements in Southeast Alaska for prospecting, mining, fishing,
canning, and timber harvesting (Worl 1990). These activities, along with missionary and
educational efforts and the expansion of Euromerican settlements and military
establishments all reshaped the configurations of Tlingit culture (de Laguna 1960).

The salmon canning industry has traditionally been vitally important to the State of
Alaska. During both World War | and Il, canned Alaskan salmon served as a main food
staple for those experiencing food shortages as a result of the war effort (Guimary
1983). The first canneries in Alaska originated in Sitka in 1878 (Worl 1990). Shortly after
their introduction commercial success spread like wildfire, resulting in a large boom in
the canning industry. By the late 1920s, there were 159 canneries operating in Alaska
(Guimary 1983). From the late 19th century into the early 20th century, mining, fishing,
and canning in Southeast Alaska continued and encouraged the settlement of
Euromericans in the region (Worl 1990).

In the 1890s, Norwegian fisherman began settling the area around Petersburg which
has retained a distinctly Norwegian identity since its founding. Peter Buschmann
founded the Icy Strait Packing Company cannery, sawmill, and dock in Petersburg by
1900 (Alaska 2018). The city was formed in 1910, and by 1930, a census counted 1,252
people living in Petersburg.
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3.4.3 Affected Environment

South Harbor. A search of the Alaska Heritage Resources Survey (AHRS) shows two
cultural resources within the dredging area of potential effect (APE; Table 10). These
two known cultural resources, PET-200 and PET-529, are historic vessels. They are still
serviceable and afloat and could be moved to make room for dredging equipment as
necessary. Because of this, PET-200 and PET-529 would not be affected by the
proposed dredging action. Other resources are known to exist within the general vicinity
of the study area, but not directly within the limits of proposed dredging or disposal.
These resources are listed in Table 10 along with resources known to exist within the
affected environment.

Table 10. Known Cultural Resources in the General Vicinity of South Harbor.

AHRS Site Name NRHP In APE
PET-119 | Sons of Norway Hall (Fedrelandet Lodge | Listed No
PET-200 | Ranger Boat Marine Vessel (M/V) Listed YES
PET-328 | Petersburg Fisheries Unevaluated | No
PET-513 | Turn Point Fish Trap Eligible No
PET-529 | Fishing Vessel (F/V) Charles W. Listed YES
PET-567 | Indian Street Viaduct Unevaluated | No
PET-569 | Nelbro/Norquest Cannery Unevaluated | No
PET-590 | Boat Maintenance Shop Not Eligible | No
PET-702 | Petersburg Fishing Industry Historic Unevaluated | No

PET-119 is the Sons of Norway Hall, Fedrelandet Lodge No. 23. PET-119 is a white
two-story frame structure built in 1912 on pilings. The structure is located just northeast
of PET-567 (Indian Street Viaduct). PET-119 is the first Sons of Norway Lodge built in
Alaska; it is a symbolic monument of the Norwegian-American pioneers in Petersburg.
The Sons of Norway Hall is listed on the National Register of Historic Places (NRHP).

PET-200 is a 1925 wooden-hulled U.S. Forest Service (USFS) Ranger Boat Marine
Vessel (M/V) Chugach (Sorenson 1990). The M/V Chugach is the last wooden-hulled
ranger boat still in use by the USFS in Alaska. It is listed on the NRHP, the statement of
significance on the NRHP nomination form lists the M/V Chugach as having significance
in maritime history and naval architecture (Sorenson and Schley 1991).

PET-328 is known as Petersburg Fisheries, and is a large canning facility constructed in
1902. Petersburg Fisheries was built by Peter Buschman of the Icy Straits Packing
Company. The cannery has changed hands several times since its initial construction: it
was purchased by the Petersburg Packing Company in 1915, the Pacific American
Fisheries in 1929, and then Petersburg Fisheries Inc /Icicle Seafood’s in 1965. PET-
328'’s eligibility for the NRHP remains unevaluated.

PET-513 is known as the Turn Point Fish Trap. The site consists of hundreds of wooden
stakes that are eroding out of the tide lines of a small creek that drains into the south
side of South Harbor. The site was identified during an expansion of the Mitkof
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Highway; a stake submitted for radiocarbon dating was determined to be approximately
2,000 years old (USDAFS 2005).PET-513 is considered eligible for the NRHP.

PET-529 is the fishing vessel (F/V) Charles W. The F/V Charles W. is a wooden sailing
schooner that was launched in 1907 and brought to Petersburg in 1925 to be modified
and operated for shrimping. PET-529 is listed on the NRHP; the statement of
significance on the nomination form lists the F/V Charles W. as having significance
relating to maritime history and commerce in Petersburg, Alaska between 1925 and
1955 (Moulton 2005).

PET-567 is the Indian Street Viaduct, ADOT&PF Bridge No. 1159, also known as the
Rasmus Bridge. The Indian Street Viaduct is a multiple-span treated timber stringer
bridge. The bridge was constructed in 1945 and has been modified several times since
1984 to replace rotting planks and pilings (ADOT&PF 2017). PET-567’s eligibility for the
NRHP remains unevaluated.

PET-569 is the Nelson Brothers Cannery. The Cannery was built in 1949 and
experienced hiatus in operations in 1954, 1971, and 1976 (Guimary 1983). In 1982, the
building was purchased by the Packers of British Columbia, Vancouver, Canada. The
structure is a two story wood frame building with metal roof and siding. PET-569’s
eligibility for the NRHP remains unevaluated.

PET-590 is a Boat Maintenance Shop located just south of Petersburg South Harbor.
The Boat Maintenance shop was constructed in the 1930’s as a maintenance shop for
wrecked ships. Modifications were made to the building in the 1960s when it was
converted into a warehouse and living quarters. The roof was raised to allow for
additional living space sometime in the 1980s. Due to the nature of the modifications,
PET-590 has lost its historic integrity and is considered not eligible for the NRHP.

PET-702 is the Petersburg Fishing Industry Historic District. The district includes
buildings located on the northeast side of the harbor along North Nordic Drive. The
buildings are a mix of historic fishing industrial structures, historic company buildings,
and two former bunkhouses. PET-702’s eligibility for the NRHP remains unevaluated.

A search of the NOAA wrecks and obstructions database shows no known wrecks or
obstructions within the limits of the dredging area (Table 11; Figure 19).
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Table 11. Wrecks and Obstructions in the Vicinity of Petersburg Harbor (NOAA 2018).

Type | Status Narrative Latitude Longitude

Wreck Visible Always dry 56.813557 -132.993668

Wreck Visible Visible Wreck 56.813545 -132.993576

Wreck Visible Always dry 56.817669 -132.971664

Wreck Visible Always dry 56.818798 -132.969467

Wreck Visible Always dry 56.82283 -132.964508

Wreck Visible Always dry 56.822731 -132.963211
Old derelict fishing

Wreck Visible boat on mud flats 56.823265 -132.963104
Old derelict fishing

Wreck Visible boat on mud flats 56.812103 -132.961716

Wreck Visible Always dry 56.820763 -132.961273
Two-fathom-two-

Obstruction | Submerged | foot sounding 56.825409 -132.940216
USACE disposal

Obstruction | Submerged | area 56.827778 -132.918335
Wooden ATON

Obstruction | Submerged | tower depth 3.71m | 56.804085 -132.989243

Figure 19. NOAA Wrecks and Obstructions Database Map (Dredge footprint marked in
red) (NOAA 2018).
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A search of the Bureau of Ocean Energy Management’'s (BOEM) 2011 shipwreck
database provides no indication that any shipwrecks are within the proposed dredging
APE (Table 12). USACE personnel conducted an underwater investigation with a
waterproof camera and a remote-operated underwater vehicle at 12 locations in South
Harbor (Figure 20 and Figure 21). A review of the footage shows a steel plate with bolts
attached, cable, and rope at Location 5; rope and cable at Location 6; a coffee mug at
Location 7; and pipe and metal debris at Location 8.

Table 12. Shipwrecks in the Vicinity of Petersburg Harbor (BOEM 2011).

Name Type Year | Location Narrative Summary
Bonnie Gas Screw 1922 | Scow Bay Foundered

Liberty Fishing Vessel | 1924 | South of Scow Bay Hit reef

Flora Gas Screw 1927 | Standard Oil Dock, Fire, destroyed
Mission Gas Screw 1927 | Burnet Cannery Burned

Mildred Il Gas Screw 1928 | Off Turn Point, Petersburg | Fire, vessel

Tum Tum Gas Screw 1933 | Petersburg Burned

St. Martin Gas Screw 1937 | Across from Scow Bay Destroyed by fire
31-A-866 Fishing Vessel | 1943 | Herring Bay near Wrecked

Arab Gas Screw 1945 | Petersburg Burned

Ronald Gas Screw 1946 | Vicinity of Horn Cliffs Foundered and lost
Salvor Oil Screw 1948 | Near Petersburg Burned

31-B-460 Fishing Vessel | 1950 | Petersburg Sunk at dock

Odin Gas Screw 1958 | Petersburg Burned

Lief H. Fishing Vessel | 1965 | Channel Light No. 32A Grounded and sank
Rosel Tug 1977 | Kupreanof Beach Sank and
Sweetbriar | CG buoy 1993 | Opposite Scow Bay Stuck in mud,
Loretta C Longliner 1998 | Petersburg Burned

The tug Rose sank while moored at the Petersburg boat harbor on June 1, 1977 and later became a
landmark along the Kupreanof Beach where she was abandoned.
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Figure 20. Locations of Underwater Recordings (Google Earth Pro 2018).

Figure 21. Underwater Digital Video Recording Image of the Typical Harbor Seafloor.
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Thomas Bay Disposal Location. Cultural resources reported within the general vicinity
of the potential Thomas Bay in-water disposal APE include both precontact and historic
resources located along the shores of Thomas Bay on Ruth Island (Table 13). None of
the identified resources fall within the potential disposal APE. In 1978, archaeologist
Katherine Arndt surveyed the west side of Ruth Island in search of the Gardner Shrimp
Company Cannery which was in operation between 1916 and 1918. Arndt was
unsuccessful in locating the cannery, it is possible that the remains of site PET-0424
(Ruth Island Camp) is associated with the cannery.

Table 13. Known Cultural Resources Within the General Vicinity of Thomas Bay.

AHRS Site Name NRHP Status | In APE
SUM-007 | Scenery Cove Unevaluated No
SUM-031 | Porter Cove Cabin Unevaluated No
SUM-033 | Cascade Creek Trappers Cabin Not Eligible No
SUM-034 | Cascade Creek CCC Trall Not Eligible No
SUM-068 | Duck Point Midden Eligible No
PET-424 | Ruth Island Camp Not Eligible No
PET-426 | Rock Shore Structures and Not Eligible No
PET-427 | Bock Rock Alignment Not Eligible No

SUM-007 is a petroglyph site named Scenery Cove. The site was identified by a local
informant in 1972 and has not been verified. The site’s eligibility for the NRHP has not
been evaluated. SUM-007 is located outside the potential in-water disposal area and
would not be affected by the proposed action.

SUM-031 is the Porter Cove Cabin. The site was reported partially standing in 1997 by
the USFS. The site’s eligibility for the NRHP has not been evaluated. It is not located
within the limits of the potential in-water disposal area and therefore, would not be
affected by the action.

SUM-033 is the remains of a trespass cabin built in the 1930s by trapper Martin
Marshall. The cabin was reported to be in an extreme state of decay in 1991 (AHRS
2018). The site is located on the east side of Thomas Bay, southeast of the potential in-
water disposal area. SUM-033 is considered to be not eligible for the NRHP.

SUM-034 is the Cascade Creek Trail. SUM-034 was constructed by the Civilian
Conservation Corps (CCC) between 1933 and 1941. The trails connects the Thomas
Bay coast with Swan Lake Falls. SUM-034 is considered to be not eligible for the
NRHP.

SUM-068 is the Duck Point Midden site. Two test units were excavated by the USFS in
1996. Results of radiometric analysis dated lower deposits to around 110 BP or A.D.
1670. The Duck Point Midden is considered eligible for the NRHP; however, the site is
located outside the limits of the potential in-water disposal area and would not be
affected by the proposed disposal actions.
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PET-424 is the Ruth Island Camp located on the southern end of Ruth Island. The site
contains debris that are believed to be less than or about 50 years old. The site is
located on a spit one to two meters above a grassy estuary. Debris includes a lumber
platform, iron bathtub, a sheet of black rubber, and log posts potentially used for boat
launching at high water. The site is considered not eligible for the NRHP.

PET-426 is the Rock Shore Structures and Historic Mine. The site is located on the east
side of Thomas Bay and is southeast of the potential in-water disposal area. The site
consists of historic structures and a mine shaft dating to the 1920s and 1930s. PET-426
is considered to be not eligible for the NRHP.

PET-427 is known as the Bock Rock Alignment; the site is composed of a serpentine-
shaped rock alignment located on the south side of Bock Bight. The site has not been
verified as a cultural feature and may instead have been created by glacial activity.
PET-427 is considered not eligible for the NRHP.

A search of the NOAA wrecks and obstructions database revealed four obstructions in
the form of rocks at the entrance to Thomas Bay and one submerged wreck in the
northeast portion of Thomas Bay (Figure 22; Table 14 and Table 15). The submerged
wreck is located in Scenery Cove just south of Baird Glacier. All reported wrecks and
obstructions are outside the limits of the potential in-water disposal area. A search of
the BOEM 2011 shipwreck database reports two wrecks at the entrance to Thomas
Bay. An unnamed and unverified wreck is reported near the entrance of the bay; this
wreck has not been verified and may not exist. The second wreck is that of the Kilamey
and is reported to have wrecked at Wood Point along the southern opening of the bay.
No wrecks were reported within the vicinity of the potential in-water disposal area.
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Figure 22. NOAA (2018) Wrecks and Obstructions Map- Thomas Bay.

Table 14. Wrecks and Obstructions Listed in vicinity of Thomas Bay (NOAA 2018).
Type Status Narrative Latitude Longitude
Obstruction | Covered at Low Water | Rock 56.986319 -132.967403
Obstruction | Covered at Low Water | Rock 56.988131 -132.972439
Obstruction | Covered at Low Water | Rock 56.994114 -132.977919
Obstruction | Covered at Low Water | Rock 56.995519 -132.980233
Wreck Always submerged Dangerous | 57.078170 -132.7989035

Table 15. Shipwrecks in the Vicinity of Thomas Bay (BOEM 2011).
Name Type Year Location Narrative Summary
3-mast, Russian Entrance to Sank, has not been

Unknown Gun Boat 1840 Thomas Bay verified.

Wood Point, Foundered, 3 men
Kilamey Gas Screw F/V 1918 Thomas Bay lost

Vandeput Spit, Stranded, not a total
Evelyn Berg | Steamer 1937 Thomas Bay loss
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Frederick Sound Disposal Location. Frederick Sound is located approximately 2.5
miles east of Petersburg. The potential in-water disposal area in Frederick Sound is
adjacent to a relict dredged material disposal site. Cultural resources reported within the
general vicinity of the potential Frederick Sound in-water disposal APE include both
precontact and historic resources located along the shores of Frederick Sound on Mitkof
Island (Table 16). None of the identified resources fall within the disposal APE. Recent
underwater photography was collected for this area and was analyzed, no significant
cultural resources were identified.

Table 16. Known Cultural Resources within the general vicinity of Frederick Sound.

AHRS Site Name NRHP Status | In APE
PET-027 | Sandy Beach Petroglyph Site Eligible NoO
PET-386 | Handtroller Camp Unevaluated No
PET-387 | Tate Cabin and Midden Unevaluated No
PET-388 | Petersburg Boy Scout Camp Unevaluated No
PET-519 | Sandy Beach Midden Eligible NoO
PET-520 | Sandy Beach CCC Shelters Not Eligible No

PET-027 is a petroglyph site on Sandy Beach. The site was first reported by Keithahn in
1966. In addition to multiple petroglphys, six fish traps have been identified in the
intertidal zone. Three of the fish traps have been radiocarbon dated, producing dates
ranging from 2090+60 BP to 1860+90 BP. The site has been determined to be eligible
for the NRHP (AHRS 2018). PET-027 is located outside the potential in-water disposal
area and would not be affected by the proposed action.

PET-386, the Handtroller Camp, was identified in 1994 by Charles Mobley. The only
recorded structure at this site is a rock-lined hearth that protrudes from the ground not
far from a few other rocks likely brought up from shore to weigh down a tent. The site’s
eligibility for the NRHP has not been evaluated (AHRS 2018). It is not located within the
limits of the potential in-water disposal area and would not be affected by the proposed
action.

PET-387 is the Tate Cabin and Midden. The site consists of the remains of a wood-
frame hunting cabin and a nearby precontact midden. The cabin was used by Ida
Sather from 1925-1933, Flora Tate from 1933-1941, and the Nickerson family from
1941-1945. A radiocarbon date of 1210+60 BP was obtained from the midden. Although
Mobley suggested that both the cabin and midden were eligible, the site’s eligibility for
the NRHP has not been formally evaluated (AHRS 2018). It is not located within the
limits of the potential in-water disposal area and would not be affected by the proposed
action.

PET-388 is the Petersburg Boy Scout Camp. This camp site was used by local boy

scouts in the 1920s; however, no structures were built at the site and no cultural
remains were identified by Charles Mobley in 1994. The camp’s eligibility for the NRHP
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has not been evaluated (AHRS 2018). It is not located within the limits of the potential
in-water disposal area and would not be affected by the proposed action.

PET-519 is the Sandy Beach Midden. This site was first identified by the USFS in 2003,
and consists of a buried shell midden scattered along a 60 m by 5 m area of the beach.
This site has been determined to be eligible for the NRHP (AHRS 2018). The Sandy
Beach Midden is located outside the potential in-water disposal area and would not be
affected by the proposed action.

PET-520 consists of the remains of the CCC Shelters at Sandy Beach. This site was
identified by the USFS in 2003. The CCC program in Petersburg constructed two
shelters between 1939 and 1940 near the beachfront; however, all that remains of the
original shelter components are two cobble and cement cooking hearths and chimneys.
The site was determined to be not eligible for the NRHP due to lack of integrity (AHRS
2018).

A search of the NOAA wrecks and obstructions database revealed two obstructions and
no submerged wrecks in the general vicinity of the potential in-water disposal area. One
of the obstructions is identified as a submerged shoal, and the other is identified as the
USACE disposal area itself (NOAA 2018). A search of the BOEM 2011 shipwreck
database reports two wrecks in the general vicinity of Petersburg. The Roald, a gas
screw, foundered on January 18, 1946 near the Horn Cliffs, east of Petersburg, and
sank. The 31-B-360 sank at the dock in Petersburg on February 20, 1950 (BOEM
2011). No wrecks have been reported within the potential in-water disposal area.

Section 106 Consultation. Consultation with Alaskan Native Tribes and corporations
has been conducted. The USACE, Alaska District requested review of a finding of no
historic properties affected (36 CFR § 800.4(d)(1)) for a Federal undertaking per Section
106 of the NHPA. A phone discussion with the Petersburg Indian Association (PIA) on
October 18, 2018 revealed that the PIA did not have any current concerns with the
proposed project and that individual board members of the PIA would contact USACE
archaeologists with any concerns they may have. Consultation letters and attached
SHPO coordination letter explaining the details of the project were mailed to the SHPO,
Petersburg Indian Association, Central Council of the Tlingit and Haida Indian Tribes of
Alaska, and Sealaska Corporation on October 17, 2018. Copies of the mailed
correspondence are located in Appendix C. No response was received from Central
Council of the Tlingit and Haida Indian Tribes of Alaska. The Sealaska Corporation
responded by email and determined that the project would not significantly affect tribal
rights and/or protect resources and that if any cultural resources or human remains
were discovered inadvertently to contact Sealaska and inform them of the find. No
response was received from the SHPO regarding the proposed dredging of the South
Harbor and subsequent in-water disposal of dredged materials. A memorandum for
record (MFR) is located in Appendix C documenting the non-response of the SHPO in
regards to the Petersburg Navigation Improvements Feasibility Study. Per 36 CFR
800.3(c)(4) if the SHPO fails to respond within 30 days of receipt of a request for review
of a fining or determination , the agency official may either proceed to the next step on
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the process based on the finding or determination or consult with the Council in lue of
the SHPO. The USACE, Alaska District choose to proceed to the next step in the
process and continued under a determination of no historic properties affected.

3.4.4 Subsistence Activities

Depth constraints during low tide cycles cause delays for subsistence users and inhibit
access to subsistence resources. Reducing delays and improving access for these
users is expected to result in VOC and OCT savings as well as an increase in
subsistence harvests. The value of foregone subsistence harvest expected to occur
without navigation improvements is based on subsistence data and harvest
replacement values from the ADFG Division of Subsistence. Potential benefits
associated with reducing delays for subsistence vessels and improving subsistence
harvesting opportunities have a present value of $5.0 million and average annual
potential benefits of $191,000 over the period of analysis (Table 19).

Subsistence Fishing. For season dates, species, and locations applicable to the
Petersburg area, see ADFG 2010 — 2011 Subsistence and Personal Use Statewide
Fisheries Regulations, Southeastern Alaska Area, related State laws applicable to
Native Corporation and Native allotment lands, and USFWS Subsistence Management
Regulations for the Harvest of Wildlife and Federal Public lands in Alaska, July 1, 2010
—June 30, 2012. Subsistence data for Petersburg, Alaska noted that salmon made up
22.92 percent of the fish subsistence harvest (NOAA 2005).

Subsistence Hunting. For season dates, species, and locations applicable to the
Petersburg area, see ADFG Regulations for Tier | and Tier Il Hunting in Unit 3 and
Cultural and Subsistence Harvests in Unit 3, related State laws applicable to Native
Corporation and Native allotment lands, and USFWS Subsistence Management
Regulations for the Harvest of Wildlife and Federal Public lands in Alaska, July 1, 2010
—June 30, 2012. Subsistence data for Petersburg, Alaska noted that marine mammals
did not figure significantly into the composition of the subsistence diet. Of the
subsistence diet, 28.95 percent is from terrestrial mammals and 1.80 percent from birds
and eggs. Foraging for marine invertebrates and vegetation made up 19.49 percent and
4.36 percent, respectively (NOAA 2005).

4. FUTURE WITHOUT-PROJECT CONDITIONS

This section provides an analysis of conditions that are expected to persist at
Petersburg, Alaska in the absence of navigation improvements. The purpose of this
section is to estimate the economic costs of those conditions. The expected without-
project conditions form the basis of evaluation against which with-project conditions are
compared. For the purpose of this analysis, the Federal Fiscal Year 2019 discount rate
of 2.875 percent was used.

4.1  Physical Environment

The existing conditions in the study area are not expected to significantly change over
the 50-year period of analysis. The area could continue to experience a reduction in

60





Feasibility Report July 2019
Petersburg Navigation Improvements

relative sea level due to isostatic rebound. Isostatic rebound, also known as glacial
uplift, is the rise of a land mass that was depressed by a large amount of ice during the
last glacial period. As the ice melts, the land mass rises as the weight on it decreases.
Information on relative sea level change in Southeast Alaska can be found in Appendix
B.

4.2 Economic Conditions

Several assumptions were made when conducting the future without-project economic
analysis. The most critical assumption is that the existing fishery would continue to
support the fleet. This assumption is supported by the fact that fisheries in Alaska are
regulated to assure future viability of resources. It is also assumed that the Petersburg
harbor system would continue to be a cornerstone of the Petersburg Borough economy.
However, absent Federal investment in navigation improvements, insufficient depths
and existing marine infrastructure within the harbor system are expected to continue to
cause transportation inefficiencies and limit access for commercial fishing and
subsistence activities, resulting in economic inefficiencies for the region and Nation.

Approximately 93 percent of vessels utilizing Petersburg South Harbor facilities are
commercial fishing vessels.! South Harbor is used primarily by commercial boaters,
while most of the shoreline slips in the inland mooring area are used by subsistence and
recreational boaters. Depth constraints are expected to affect all commercial fishing
vessels moored on D Float (38 vessels) and the north half of C Float (36 vessels), as
well as approximately 74 subsistence vessels moored on the main float shown in Figure
2. While all 74 commercial fishing vessels and 74 subsistence vessels would be
affected if entering or exiting the harbor during low tide events, not all vessels use the
harbor daily due to the different types of fisheries accessed from Petersburg.

A range of scenarios was evaluated based on the percent of commercial and
subsistence vessels expected to be impacted by depth constraints during low tide
cycles. The most conservative scenario assumes 25 percent of vessels would be
affected during each low tide event, which likely results in an underestimation of
potential benefits. Given that most vessels run multiple gear types and essentially fish
year round, it is likely that a larger portion of vessels would be affected during each low
tide cycle and would, therefore, benefit from the proposed navigation improvements
including deepening the entrance channel, two maneuvering basins, and turning basin
near the crane dock.

Based on focus group discussions with harbor users, depths during lower or minus tides
resulting in vessel delays occur approximately five times during the summer salmon
fishing season and impact access to South Harbor for an average of about four days at
a time. Delays experienced by commercial fishing vessels average approximately five
hours whereas delays for subsistence vessels range from about two to six hours
depending on where the vessels can exit the harbor.

1 Petersburg Harbormaster, Glorianne Wollen, October 4, 2017.
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4.3

Commercial fishing captains and crew members incur additional vessel operating costs
(VOCs) while waiting for sufficient depths to safely enter, exit, and maneuver within the
harbor system. Insufficient depths during low tides inhibit access to the harbor, fish
processing facilities, the crane dock to offload gear, and designated slips, reducing the
overall efficiency of the harbor system. Potential benefits associated with reducing
VOCs have a present value of approximately $11.1 million and an average annual
savings of $423,000 over the period of analysis. In addition to these potential savings,
opportunities exist for vessels that currently utilize haul-out facilities and moorage at
other harbors in the region, but could call on Petersburg if facilities were built at Scow
Bay. When these additional opportunities are considered, potential VOC savings have a
present value of $46.5 million and an average annual savings of $1.8 million. Table 17
shows potential VOC savings by area of use.

Vessel Operating Costs

Table 17. Future Without-Project Condition: Vessel Operating Costs.

Potential Benefit by Area | Present Value AAEQ Value % of Total
South Harbor Only $11,144,000 $423,000 24%
Scow Bay Only $35,735,000 $1,356,000 76%
Total $46,879,000 $1,779,000 100%
4.4  Opportunity Cost of Time

Opportunity cost of time (OCT) is the value of time which could otherwise be spent
pursuing additional work or leisure activities. This analysis assumed that captains and
crews in Petersburg would elect to use these saved hours as work time. Assuming four
crew members per vessel, the hourly OCT per vessel is about $300. Based on delay
hours and OCT, the total annual OCT value per vessel is approximately $15,000. Over
the period of analysis, these potential OCT savings have a present value cost of
approximately $27.6 million with average annual value of $1.0 million. Like with VOCs,
additional opportunities exist for vessels that currently utilize haul-out facilities and
moorage at other harbors in the region, but could call on Petersburg if facilities were
constructed in Scow Bay. When these additional opportunities are considered, potential
OCT savings have a present value of $44.9 million, equating to average annual value of
$1.7 million. Table 18 shows potential OCT savings by area of use.

Table 18. Future Without-Project Condition: Opportunity Cost of Time.

Potential Benefit by Area Present Value | AAEQ Value % of Total

South Harbor Only $30,920,000 $1,173,000 69%
Scow Bay Only $13,973,000 $530,000 31%
Total $44,893,000 $1,703,000 100%
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45  Subsistence

Depth constraints during low tide cycles cause delays for subsistence users and inhibit
access to subsistence resources. Reducing delays and improving access for these
users is expected to result in VOC and OCT savings as well as an increase in
subsistence harvests. The value of foregone subsistence harvest expected to occur
without navigation improvements is based on subsistence data and harvest
replacement values from the ADFG Division of Subsistence. Potential benefits
associated with reducing delays for subsistence vessels and improving subsistence
harvesting opportunities have a present value of $5.0 million and average annual
potential benefits of $191,000 over the period of analysis (Table 19).

Table 19. Future Without-Project Condition Potential Subsistence Benefits.

Potential Benefits Present Value AAEQ Value % of Total

Opportunity Cost of Time $2,181,000 $83,000 46%
Vessel Operating Costs $1,846,000 $70,000 40%
Foregone Subsistence Harvest $1,015,000 $39,000 14%
Total $5,042,000 $191,000 100%

4.6 Labor Resource Underutilization

USACE policy provides guidance on the NED benefit evaluation procedure for
unemployed or underemployed labor resources. Given socioeconomic and employment
characteristics in the Petersburg Borough, an opportunity exists to utilize unemployed or
underemployed labor resources during project construction. Using this USACE criteria
and recent unemployment trends in the Petersburg Borough determined by the U.S.
Bureau of Labor Statistics, it has been determined that this project could qualify for
labor resource benefits. Absent Federal investment, these potential benefits are
considered a foregone opportunity and have a present value of approximately $6.2
million over the period of analysis with an average annual value of $235,000. Please
see Appendix D for details of this analysis. Table 20 and Table 21 show the
unemployment statistics and civilian labor force by occupation, respectively, for the
Petersburg Borough, the state and the Nation.

Table 20. Unemployment Statistics

Year UniEcJen demployment Rate ll?{até rri?)ur % Above National Average
States Alaska Boroughg for Petersburg Borough
2013 7.4% 7.1% 8.7% 18%
2014 6.2% 6.9% 9.5% 53%
2015 5.3% 6.4% 9.0% 70%
2016 4.9% 6.6% 9.1% 86%
2017 4.4% 7.2% 9.3% 111%
Average 5.6% 6.8% 9.1% 62%

Sources: U.S. Bureau of Labor Statistics; Alaska Department of Labor & Workforce Development
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Table 21. Civilian Labor Force by Occupation.

Occupation Category PSS Alaska United States
Borough

Civilian employed population 16 years 1,632 357,098 148,001,326
old and older
OCCUPATION
Managemen.t, business, science, and 471 132,669 54.751 318
arts occupations
Service occupations 199 62,844 26,765,182
Sales and office occupations 268 79,782 35,282,759
Farmlng_, fishing, and forestry 242 3.668 1,062,331
occupations
Construc_tlon, extraction, maintenance, 182 37.664 12,440,120
and repair occupations
Produ.ctlon, t(ansportatlop, and 270 40,471 18,542,291
material moving occupations

Source: 2012-2016 American Community Survey 5-Year Estimates, Census Bureau

4.7  Biological Environment

Under Future-Without Project Conditions, the Alaska District would not undertake
navigation improvements in the Petersburg South Harbor so no new impacts would be
presented to the biological resources in the Petersburg area. The biological resources
described in Section 3.2 would likely continue along current trend-lines. There is no
indication that the Future-Without Project Conditions would present a measureable
change in the existing distribution, abundance, or behavior of biological resources. The
impediments to safe navigation would remain, so there would be a residual threat of fuel
or oil spillage in the Harbor from vessels grounding in the shallow areas of the Harbor
and the associated impacts to biological resources from spillage. Offloading efficiencies
would also remain suboptimal, which may have a deleterious impact on fishing effort
due to the known inefficiency.

4.8 Summary of the Without Project Condition

The Without Project Condition forms the basis for impacts under the No Action
Alternative. Absent Federal action to provide navigation improvements at Petersburg,
the transportation inefficiencies, forgone harvest opportunities, and underutilization of
labor resources described above are expected to continue throughout the period of
analysis. These adverse impacts incurred as a result of current and expected future
conditions have a present value of approximately $103 million with an average annual
value of $3.9 million over the period of analysis. Commercial fishing makes up 90
percent of the Without Project Condition with a present value of $91.8 million. Table 22
summarizes the Future Without-Project Conditions.
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Table 22. Summary of the Future Without-Project Condition.

Category Present Value AAEQ Value | Percent of Total
Commercial Fishing $91,772,000 $3,483,000 90%
Opportunity Cost of Time $44,893,000 $1,704,000 44%
Vessel Operating Costs $46,879,000 $1,779,000 46%
Subsistence $5,042,000 $191,000 5%
Opportunity Cost of Time $2,181,000 $83,000 2%
Vessel Operating Costs $1,846,000 $70,000 2%
Foregone Subsistence
Harvest $1,015,000 $39,000 1%
Labor Resource
Inefficiencies $6,203,000 $235,000 5%
Total $103,017,000 $3,910,000 100%

5. FORMULATION & EVALUATION OF ALTERNATIVE PLANS*

51 Plan Formulation Rationale

Plan formulation is the process of building alternative plans that meet planning
objectives and avoid planning constraints. Alternatives are a set of one or more
management measures functioning together to address the study objectives. A
management measure is a feature or activity that can be implemented at a specific
location to address one or more of the objectives. A feature is a “structural” element that
requires construction or on-site assembly. An activity is defined as a “non-structural”

action.

5.2 Management Measures

During the planning charette, October 3-5, 2017, a number of measures were identified.
Using the criteria discussed in section 2.7, the project delivery team evaluated the
following structural and non-structural measures. These measures were combined to
form the alternatives outlined in Section 5.3.

5.2.1 Ciriteria and Metrics

Measures were screened during the charette using the four National Evaluation Criteria
criteria explained in section 2.7, acceptability, completeness, effectiveness, and
efficiency. In addition, the team used specific screening criteria which included
evaluating the measures for impacts to commercial fishing activities and spawning and
migration on species in the study area, and the Ocean Dumping Criteria for the
selection of disposal sites in waters of the U.S. Each measure was evaluated against
the general metric whether the design would address the major mechanisms causing
the vessel delays due to insufficient depths within Petersburg South Harbor. Specific
engineering design criteria used to develop the measures is presented in Appendix B.
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5.2.2 Non-structural Measures

Non-structural measures are those measures that reduce the consequences of vessel
delays and utilize current available resources. These measures could include,
rearranging the configuration of the float system, moving larger vessels with deeper
drafts to slips in deeper water and shallower vessels to shallower slips, using navigation
markers to identify areas that are shallow within entrance channels and maneuvering
basins and imposing restrictions to harbor facilities during low tide. Table 23 lists the
four non-structural measures discussed during the charette.

Table 23. Non-structural measures.

Navigation markers Relocate vessels to a different harbor

Float re-organization of entire harbor Imposing restrictions 1o harbor facilities
system (North, Middle and South Harbor) | duringlow-tide

Imposing restrictions to harbor facilities during low tide was removed because harbor
users already track the tidal cycles in order to get out of their slips and return to the
harbor during high tide. In talking with commercial fishermen and the harbormaster, it
was explained that the shallow spots in the harbor are known by local harbor users and
all necessary precautions are taken to reduce the risk of running aground during low
tide or having to wait to access public facilities and assigned slips.

5.2.3 Structural Measures

Structural measures are generally those measures that reduce the probability of vessel
delays due to insufficient depths and improve access to the harbor system. Dredging
was discussed heavily during the charette as an efficient way to address the insufficient
depths in South Harbor. This spurred additional conversation on the beneficial use of
dredged material since the NFS had used dredge material to construct the drive down
dock on the south end of South Harbor. Scow Bay was discussed as a potential area to
use this dredged material. The NFS had looked at creating an upland area in Scow Bay
to support a haul-out facility and filling that area with gravel. The beneficial use of
dredge material instead of gravel was thought to reduce overall study cost for disposal
of the material from South Harbor since sediment characterization had not occurred and
historic information on Petersburg North Harbor yielded contamination levels requiring
upland disposal and capping in the landfill. From this discussion the following measures
were developed: dredging, a haul out facility, creation of uplands from beneficial use of
dredged material to support a haul out facility and building a new harbor to
accommodate the growing fleet. Table 24 shows the structural measures discussed
during the charette.

Table 24. Structural measures.

Dredging Construct new harbor

Haul-out facility Creation of uplands (for Haul-out facility)
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It was suggested during the charette that South harbor be dredged to -20ft MLLW. It
was determined that -19.25ft MLLW would be sufficient to account for the design vessel
explained in section 7.2. These measures were used in the formulation of alternative
plans explained in section 5.3.

Disposal methods for dredged material were also discussed with options including
upland disposal, in-water disposal and beneficial used of dredged material to fill the
upland areas associated with the haul-out facility. Sediment characteristics explained in
section 3.1.4 determined that South Harbor sediments are clean for unrestricted in-
water disposal, but above the threshold for arsenic for upland disposal, therefore,
removing upland disposal as an option. Additional analysis would be performed to
determine the Federal Standard for disposal of dredged material.

5.3  Preliminary Alternatives Considered

The following measures were carried forward to address the study objectives discussed
in section 2.5 and develop the initial array of alternatives (Table 25).

Table 25. Measures Carried Forward into Alternative Plan Development.

Non-Structural Measures Structural Measures
Navigation markers Dredging
Float re-organization of entire harbor Haul-out facility
system (North, Middle and South Harbor)
Relocate vessels to a different harbor Construct new harbor
Creation of uplands (for Haul-out facility)

Four alternatives were developed using the above measures carried forward along with
the future without-project condition (No Action). Table 26 shows the four combinations
of measures or preliminary alternative plans developed for this study.

Table 26. Preliminary Alternatives Considered.

Alternative | Description

1 No Action

2 Non-Structural Reorganization of Petersburg Harbor
System

3 South Harbor Dredging Only

4 South Harbor Dredging with Haul-out Area at Scow Bay

5 South Harbor Dredging and New Harbor at Scow Bay

5.3.1 Descriptions of Alternative Plans

5.3.1.1 Alternative 1: No Action

The Harbor depth would remain the same and all vessels in the Petersburg harbor
system would remain in their assigned slips. If no action is taken, insufficient depths
within the harbor system would continue to cause transportation delays and limit access
for commercial fishing and subsistence activities, creating economic inefficiencies to the
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region and Nation. The study objectives would not be met and no project benefits or
opportunities would be realized.

5.3.1.2 Alternative 2: Non-Structural Reorganization of Petersburg Harbor
System

This non-structural alternative would result in removal of all boats in the harbor system.
The float layout and depth in each slip would be evaluated and boats drafting less water
would be assigned to shallower slips. Larger vessels with deeper drafts would be
moved to slips with deeper depths. This alternative would not address depth in the
entrance channel, maneuvering basins or turning basin, which is a study objective, so
some vessel delays would still occur during low tides. Access to public facilities
including the fish processor and the crane dock would continue to be limited during low
tides.

5.3.1.3 Alternative 3: South Harbor Dredging Only

Deepening the entrance channel, maneuvering basins, turning basin and commercial
and subsistence areas in South Harbor would address vessel delays due to insufficient
depths within the harbor and provide access to public facilities. Disposal of dredge
material would follow the Federal Standard in accordance with current guidance. This
alternative meets the study objectives of improving access to Petersburg South Harbor,
public facilities and reducing vessel delays due to insufficient depths within the harbor
system.

5.3.1.4 Alternative 4: South Harbor Dredging with Haul-out Area at Scow
Bay

This alternative includes all features of Alternative 3 plus the installation of a vessel
haul-out area at Scow Bay. This alternative would provide the infrastructure (a concrete
ramp) for hydraulic trailers (provided by private sector) to transport commercial and
recreational vessels from the water onto the uplands to access services at adjacent
work and storage yards. Beneficial use of dredged material could be used to support the
creation of uplands for construction of the haul-out facility since the existing area is not
large enough to accommodate such a facility. This alternative meets the study
objectives and provides additional opportunities for development of marine
infrastructure in Scow Bay. In addition to providing the benefits estimated for Alternative
3, this alternative would result in additional transportation cost savings to vessels that
currently utilize haul-out facilities at other harbors in the region.

5.3.1.5 Alternative 5: South Harbor Dredging with Haul-out Area and New
Harbor Scow Bay

This alternative includes all features of Alternative 4 plus the installation of a new harbor
at Scow Bay to accommodate additional demand for vessels seeking permanent and
transient moorage at Petersburg. The existing 400-ft breakwater would be extended out
to 800-ft total length to protect the float system and harbor entrance from wave action.
Three rows of stalls supporting up to 32’, 42’, and 60’ vessels, respectively, would be
constructed along with an outer slip area for transient moorage. Like Alternative 4, this
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