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EXECUTIVE SUMMARY
This Dredged Material Management Plan (DMMP) has been prepared to provide
information pertaining to the excavation, dredging, and disposal of material associated with
the Jordan Cove Energy Project (JCEP), located near the Jarvis Turn in the Coos Bay
Federal Navigation Channel (see Figure 1 below).

Figure 1:

Dredging Locations and Disposal Sites

Construction of the slip and access channel includes the excavation and dredging of
approximately 5.70 million cubic yards (mcy) of material, as outlined in Table 1 below.
The material to be dredged from the slip and access channel consists primarily of densely
packed fine-grained sand with traces of silt. The design water depth is -45.0 feet Mean Low
Low Water (“MLLW”) elevation (-45.97 feet North American Vertical Datum of 1988
[“NAVD88”]). Additional allowable overdepth dredging for the slip and access channel is
2 feet. Advance maintenance dredging is 1.7 feet for the access channel and 0.5 feet for the
slip. Dredging activities will be performed in two classifications: Freshwater Dredging
(slip area dry excavation and freshwater dredging north of the berm); and Saltwater
Dredging (dredging of the access channel and berm removal). Freshwater Dredge will
involve dry excavation of the upper part of the slip, followed by mechanical and hydraulic
dredging from within an isolated dredge launch pond. A natural earthen berm will be
retained to provide a physical partition between the access channel and the Freshwater
Dredging activities. Saltwater Dredging will involve dredging in the access channel (the
area between the Federal Navigation Channel and the berm), and the removal of the natural
berm.
Dredging will also be carried out at four submerged areas adjacent to the Federal
Navigation Channel, defined as the navigation reliability improvements. A total of 584,300
cy of material will be hydraulically dredged, consisting of 505,500 cy of soft siltstone and
sandstone, and 78,800 cy of sand. The navigation reliability improvements will be dredged
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to a design depth of -37 feet MLLW. At Dredge Areas #1 and #2, the advance maintenance
dredging requirement is one foot, but an additional one foot allowance will also be provided
here as the channel bottom is predominantly sandstone and siltstone. At Dredge Areas #2
and #3, the advance maintenance dredging requirement is two feet. An additional two feet
of allowable overdepth dredging would be included.
Twenty dredged material management alternatives were identified and evaluated using a
three-tier screening process. Based on this screening process, five sites were considered
feasible for disposal of construction dredged material. These sites are: LNG Terminal Site
(which includes the South Dunes Site (Beneficial Use) and Ingram Yard (Beneficial Use)),
the Roseburg Site, the Kentuck Project Site (Beneficial Use), and APCO Sites 1 & 2. These
sites were chosen as they provide the best opportunity for beneficial use of material; are in
reasonable proximity to the excavation/dredging sites; are able to satisfy scheduling
constraints; and provide an opportunity to raise site elevations for the proposed adjacent
site developments.
The preferred disposal alternative for the slip and access channel is the placement of
excavated and dredged material at the South Dunes site, Ingram Yard, Roseburg site,
Utilities and Access Corridor, and at the Kentuck Project Site. For the navigational
reliability improvement areas adjacent to the Federal Navigation Channel, material is
proposed to be disposed at the APCO Site 2. However, disposal of all capital material at
APCO Site 2 is contingent upon assessments of slope stability, the ability to ensure an
adequate residence time, and safe access for equipment.
Table 1 outlines the preferred material management alternative for slip and access channel,
and navigation reliability improvements excavation and dredging. Note that the final
distribution of dredged material between the LNG Terminal Site disposal areas is subject
to revision, at the discretion of JCEP based upon the EPC Contractor’s execution strategy.
Note that dredging in the access channel and adjacent to the Federal Navigation Channel
will be limited to the allowable in water work window between October 1st and February
15th of each year. This work will be carried out over a maximum of four in-water work
windows.
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Table 1: Preferred Material Management Alternative for Construction Activities
Area

Construction Phase

Volume
(mcy)

Placement
Location

1.40

LNG Terminal
Site
LNG Terminal
Site and
Roseburg Site

Freshwater Dredging Phase 1
Slip

Land-Based Excavation

Slip

Dredging in Pocket Behind 2.40
Berm

Saltwater Dredging Phase 2
Access Channel

Dredging from Bay

1.40

Slip

Dredging Natural Earthen 0.20
Berm
0.30

LNG Terminal
Site and
Roseburg Site
LNG Terminal
Site
Kentuck
Project Site

TOTAL

5.70

Eelgrass Mitigation Dredging

0.04

Navigation Reliability Improvements

0.59

APCO Site 1
and 2
APCO Site 1
and 2

For the slip and access channel, periodic maintenance dredging will consist primarily of
silt and clay material, with some sand. The estimated frequency and volume of maintenance
dredging is 3 years, with an estimated volume of 115,000 cy per dredging event for the
initial 10 years, and an estimated 160,000 cy every five years thereafter. Maintenance
dredged material from the access channel, slip and the navigation reliability improvements
(a total of between 0.98 and 1.20 mcy over a 30 year planning horizon) would be placed at
the upland APCO sites, using a clamshell dredge with either hydraulic or mechanical
offloading. However, disposal at the upland APCO sites will require raising the elevations
above the existing grade by between 37 and 49 feet. The use of this disposal strategy will
be contingent on the maintenance dredging planning horizon, logistical feasibility, and
geotechnical capacity of the site(s), which may necessarily be subject to a future reassessment of maintenance dredge material disposal strategies.
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INTRODUCTION

Jordan Cove Energy Project, L.P. (“JCEP”) is seeking authorization from the Federal
Energy Regulatory Commission (FERC) under Section 3 of the Natural Gas Act to site,
construct, and operate a natural gas liquefaction and liquefied natural gas (“LNG”) export
facility (“LNG Terminal”), located on the bay side of the North Spit of Coos Bay, Oregon
(“Project”).
The proposed JCEP Project Vicinity is located between Channel Mile 1 and 10 (CM) along
the federally authorized Coos Bay Federal Navigation Channel (“Federal Navigation
Channel”) in Coos County, Oregon. The LNG Terminal site is comprised of the South
Dunes site, Ingram Yard, and the Access and Utility Corridor. For the purposes of this
report, the LNG Terminal site shall include the Roseburg Site which is adjacent to and
contiguous with the Terminal site. The land is a combination of brownfield
decommissioned industrial facilities, an existing landfill requiring closure, and some open
land covered by grasslands and brush (including some wetlands), as well as an area of
forested dunes. Portions of the proposed site have also previously been used for the disposal
of dredged material. The general location of the proposed terminal is shown in Figure 1-1.
Material dredged (and excavated) from the marine berth slip and access channel will be
used to raise the finished grade of the project site.

Figure 1-1:

Project Vicinity Map
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Objective and Scope

The proposed LNG Terminal will require the excavation and dredging of an LNG slip and
access channel to accommodate an LNG export berth, LNG carrier emergency lay berth,
tug dock facility, and material offloading facility. Additionally, the Project also requires
excavation of four submerged areas lying adjacent to the Federal Navigation Channel,
between CM 1 and 7, to improve navigational efficiency and reliability of channel transits.
The objective of this report is to prepare a Dredged Material Management Plan (DMMP)
that will guide excavation and dredging of the JCEP slip and access channel, the four
navigation reliability improvement areas adjacent to the Federal Navigation Channel, the
Eelgrass Mitigation Site and the associated maintenance dredging to be performed in an
efficient, environmentally sound, and logistically feasible manner. The scope of the
DMMP includes a review of the physical and environmental conditions associated with
excavation and dredging activities, as well as a description of the dredging methods,
characterization of the excavated and dredged material, and evaluation of suitable
placement alternatives.
1.2

Report Organization

The DMMP is organized into the following sections:
Executive Summary, Summary of DMMP.
Section 1 – Introduction, Background information on the Project.
Section 2 – Regulatory Overview, Description of the federal and state regulations to be
considered in order to obtain permits for dredging and placement of dredged material.
Section 3 – Project Description and Excavation and Dredging Requirements, Project
description; excavated and dredged material characterization based on previous reports and
results of geotechnical investigation; excavation and dredging requirements; and
description of available dredging and dredged material management technologies.
Section 4 – Description and Evaluation of Alternatives, Description of the decision process,
assumptions, and evaluation criteria used to screen potential dredged material management
alternatives. This section identifies and describes those alternatives found to be feasible.
Section 5– Summary and Recommendations, Summary of the preferred alternative for
management of the material for the Project, and recommendations for dredged material
disposal.
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REGULATORY OVERVIEW

Regulation of dredging and dredged material placement is complex, with responsibility
shared between federal and state entities. A full regulatory overview is provided in
Appendix A, and is taken primarily from the U.S. Army Corps of Engineers (USACE)/U.S.
Environmental Protection Agency (USEPA) Dredged Material Evaluation Framework:
Lower Columbia River Management Area (USACE/USEPA, 1998). At the federal level,
the USACE and USEPA share the responsibility for regulating the dredging and discharge
of dredged material. At the state level, regulation is managed by the Department of
Environmental Quality (ODEQ), Department of State Lands (ODSL), and the Department
of Land Conservation and Development (ODLCD). A list of applicable regulations is listed
below.
•

Federal
− Marine Protection, Research, and Sanctuaries Act of 1972
− Rivers and Harbors Act Section 10/Clean Water Act Section 404
− National Environmental Policy Act
− Endangered Species Act of 1973

•

Oregon
− Federal Coastal Zone Management Act of 1972
− Clean Water Act Section 401 Certification Program
− Removal/Fill Law
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3.0

PROJECT DESCRIPTION AND DREDGING REQUIREMENTS

3.1

Description of the Project

This section details relevant aspects of the Project, which includes the excavation and
dredging activities associated with the construction of the (marine) slip and access channel,
the navigation reliability improvements (Dredge Areas 1 – 4); and the Eelgrass Mitigation
site. Figure 3-1 illustrates these project areas.

Figure 3-1:

Excavation and Dredging Locations

The marine facilities in the slip and access channel are illustrated in Figure 3-2 below.
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Marine Slip and Access Channel

Marine Slip

The marine slip will be constructed by excavating and dredging an existing upland area,
which is owned by JCEP. Part of the marine slip would be constructed within state waters
of Coos Bay, for which the Port has obtained an easement from the ODSL.
The slip will be bounded on the east and west sides by sheet pile walls, creating a vertical
face to support mooring and breasting structures. The northern side of the slip will be
sloped to meet the existing bottom contours at an angle of approximately 2.8 feet horizontal
to one foot vertical (2.8:1). The inside dimensions at the bottom of the slip will measure
approximately 800 feet between the vertical sheet pile walls along the east/west axis, and
approximately 1,500 feet and 1,200 feet along the western and eastern boundaries,
respectively. Allowable overdepth for the slip is 2 feet. Advance Maintenance dredging is
0.5 feet for the slip.
3.1.2

Access Channel

Vessel access to the marine slip will be via a newly constructed access channel that will
connect the slip to the existing Federal Navigation Channel at approximately CM 7.3; at
the beginning of the confluence between the Jarvis Turn and the Upper Jarvis Range A.
The presently maintained depth of the Federal Navigation Channel is -37 feet MLLW (37.97 feet NAVD88) near the project site.
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The access channel will flare from the narrowest portion at the mouth of the slip, with a
nominal width of 800 feet, to the intersection of the existing Federal Navigation Channel
with an approximate width of 2,200 feet. The proposed access channel will allow for the
safe turning and transit of vessels between either berth in the slip and the Federal
Navigation Channel.
The access channel would cover approximately 22 acres below the HMT. Dredging of the
access channel would affect approximately 15 acres of the currently existing deep subtidal
habitat below -15.3 feet MLLW. The perimeter of the access channel will be sloped to meet
the existing bottom contours at slopes ranging from approximately 2.5 to 3 feet horizontal
to 1 foot vertical (2.5:1). The marine slip and access channel will have a design depth of 45 feet below the mean lower low water (“MLLW”) elevation (-45.97 feet NAVD88). The
additional allowable overdepth for the access channel is 2 feet. Advance Maintenance
dredging is 1.7 feet for the access channel.
3.1.3

Materials Offloading Facility

A Material Offloading Facility (MOF) will be constructed to deliver components of the
LNG Terminal that are too large or heavy to be delivered by road or rail. The MOF will
cover about 3 acres on the southeast side of the slip, adjacent to the Roseburg Forest
Products Company property (Figure 3-3). The MOF will be constructed using the same
sheet pile wall system as the LNG loading berth and the emergency lay-berth. The top of
the MOF will be at elevation +13.0 feet NAVD88, and the bottom of the exposed wall will
be at the access channel elevation. The MOF will provide approximately 450 feet of dock
face for the mooring and unloading of a variety of vessel types. In order to facilitate
construction of the MOF within the first available in-water work window (October 1 to
February 15), earthwork will be carried out using a small excavator and 40-ton articulated
trucks to cut soil (approximately 30,000 cy) from the southern portion of the existing dune.
This soil (clean sand) will be placed within the waterway and extending 30 feet outside of
the final MOF footprint allowing piling and construction of the MOF to be completed in a
dry environment outside the in water work window. During the next available in-water
work window, a clam-shell dredge operation will remove all material from the front of the
MOF sheet piling to achieve operational depth requirements, as illustrated below.
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MOF Construction

Temporary Material Barge Berth

Prior to the capital dredging program, a temporary material barge berth (TMBB) will be
constructed within the access channel footprint and perpendicular to the berm, , in the
existing shoreline that will separate the slip and access channel, to facilitate material
deliveries prior to construction of the Material Offload Facility, as detailed in Figure 3-4.
The TMBB will be removed when the berm separating the slip from the access channel in
which it sits is excavated. The TMBB slip will be excavated to cut a notch large enough to
receive and moor the end of an ocean‐going barge. The excavators will cut down to an
elevation of -12.97 feet NAVD88 (‐12 feet MLLW) and create a suitable access channel
for barges to deeper water. The excavator will mine material as it works away from the
channel, passing excavated material back to the trucks for upland disposal. This dredging
will comprise approximately 45,000 cy of material, which will be placed in the slip area,
to be re-handled during dredging and excavation of the slip.
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Temporary Barge Berth

Navigation Reliability Improvements

JCEP plans to excavate four submerged areas lying adjacent to the Federal Navigation
Channel. These navigation reliability improvement locations (Dredge Areas) will allow for
transit of LNG vessels, but under a broader weather window. This allows for greater
navigational efficiency and reliability for transits of the Federal Navigation Channel.
The existing channel, which has a federally maintained depth of -37 feet MLLW (-37.97
feet NAVD88), and is generally 300 feet wide, can be between 400 feet to 740 feet wide
at the turns. The depth of the proposed dredge areas remains at -37 feet MLLW. The
dredging cross sections are illustrated in Appendix D. An advance maintenance dredging
allowance of two feet would be included for Dredge Areas #3 and #4 to provide three years
of operation before maintenance dredging is needed. At Dredge Areas #1 and #2, the
advance maintenance dredging requirement is one foot, but an additional one foot
allowance will also be provided here as the channel bottom is predominantly sandstone and
siltstone. An additional two feet of allowable overdepth dredging beyond the advance
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maintenance dredging depth (-39 feet MLLW) would be included. Additionally, a 25-foot
horizontal offset from the lateral extent of the design cross section will be included at
Dredge Areas #1 and #2 to provide a buffer zone away from the rock surface, facilitating
safe equipment access during future maintenance dredging (illustrated in Appendix D).
Design channel side slopes are three horizontal to one vertical in the sandy material, and
one horizontal to one vertical in the rock. Note, however, that the channel side slopes are
four horizontal to one vertical at Dredge Area #4. The dredge areas are located adjacent to
the Federal Navigation Channel roughly between CM 2 to CM 7 respectively, as illustrated
in Figure 3-5 and described below.
1. Dredge Area #1 at CM 2 - widened from the current 300 feet to 45 feet. In addition,
the total corner cutoff on the Coos Bay Range side will be lengthened from the
current 850 feet to about 1,400 feet from the turn’s apex.
2. Dredge Area #2 at CM 4.5 – widening the turn area from the Coos Bay Range to
the Empire Range from the current 400 feet to 600 feet at the apex of the turn and
lengthen the total corner cutoff area from the current 1,000 feet to about 3,500 feet.
3. Dredge Area #3 at CM 6 – add a corner cut on the west side of the Federal
Navigation Channel that will be approximately 1,150 feet long.
4. Dredge Area #4 at Jarvis Turn –widen the turn area from the current 500 feet to 600
feet at the apex of the turn and lengthen the total corner of the turn from the current
1,125 feet to about 1,750 feet.

Figure 3-5:

Dredge Locations adjacent to the Federal Navigation Channel
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Eelgrass Mitigation Site

The Eelgrass Mitigation Site is approximately 9.34 acres in size and is located in the bay
at the west end of the Coos Bay-North Bend Airport runway. The proposed mitigation site
is located south of the airport’s runway extension project, which took place in the 1980s.
The proposed mitigation site for the Project is illustrated in Figure 3-6.
The proposed design approach is to excavate, using a long reach excavator and shallow
deck barge, a volume of approximately 40,000 cy in high areas down to between
approximately -1.0 feet to +1.0 feet MLLW. The site will be allowed to stabilize for one
winter storm cycle, and eelgrass will then be transplanted with nearby donor stock in
subsequent years. However, given that all subtidal earthworks are required to be carried
out within the in water work windows, transplanting shall occur between the October 1 and
February 15.

Figure 3-6:
3.2

Eelgrass Mitigation Site Location

Regional and Site Metocean Characterization

The metocean conditions described below are based on the M&N Metocean Report (M&N
2017)
3.2.1

Tide Datum

Water levels near the mouth of the Coos Bay are primarily tide-dependent. The tides of
Coos Bay are of the mixed semi-diurnal type, meaning that Coos Bay experiences two
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daily highs and lows of unequal duration and amplitude. The NOAA Center for Operational
Oceanographic Products and Services (CO-OPS) provides tidal information, based on the
current epoch (1983–2001), for four locations in and close to the Coos Bay estuary. The
tidal datum’s are listed in Table 3-1 (NOAA 2008 a,b, NOAA 2015) and are illustrated in
Figure 3-7.
Table 3-1:

Tidal Datum’s in the Vicinity of Coos Bay (feet)

Period of Record

Highest Mean Tide
(HMT)
Mean Higher High
Water (MHHW)
Mean High Water
(MHW)
Mean Tide Level
(MTL)
Mean Sea Level
(MSL)
Mean Low Water
(MLW)
NAVD88 †
Mean Lower Low
Water (MLLW)
Lowest Observed
Water Level
(6/1/1973)

Cape Arago
9432771

Charleston*
9432780

Sitka Dock 74 North Bend
9432879
9432895

12/1/1976 to
12/31/1976

4/1/1970
to present

9/1/1982
to 9/30/1982

9/1/1982
to 9/30/1982

-

10.26**

-

-

7.62

7.62

7.72

8.43

6.94

6.96

7.06

7.78

4.03

4.11

4.17

4.55

3.88

4.08

4.18

4.67

1.12

1.27

1.28

1.33

-

0.50

0.49

0.97

0.00

0.00

0.00

0.00

-

-3.08

-

-

* Charleston is the reference station for the other sites. Highest and lowest observed water levels are not given for other
sites, since the period of record is so short.
** Per SHN (2012), Reported HMT values for Coos Bay - Empire,
Oregon Department of State Lands
† North American Vertical Datum of 1988 (NAVD88). In contrast to the other values in this table, NAVD88 is a survey
datum rather than a tidal datum.
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Location of Tide Stations

Estuary and Ocean Conditions

Coos Bay is an estuary, approximately 13,000 acres (ac) in size, up to 0.6 mile (mi) wide
by fifteen (15) miles long, formed at the junction of the Coos River with about thirty
smaller tributaries. Much of the substrate within the Coos Bay estuary, up to CM 12, is of
marine origin, largely sands and silts, and is not sourced from the Coos Bay watershed
(USEPA / USACE 1986).
3.2.3

Winds

Winds in the Coos Bay area have a strong north-south directionality. Winds within the
Coos Bay area have strong north-south directionality. Just outside the jetty tips, the
strongest winds are from the south. However, within the channel and at the project site, the
strongest winds are from the north. Wind speeds at the Southwest Regional Airport reach
above 25 knots less than 1% of the year. These strongest winds typically come in the
summer months out of the North.
3.2.4

Waves

The wave climate off the Oregon coast is extreme: during the winter months, offshore wave
heights exceed 10 feet more than 40 percent of the time. Wave heights at the NDBC
Columbia River Bar Buoy have reached over 40 feet during strong La Nina storms (M&N
2013). Seasonally, the average monthly significant wave heights range from 6 ft in summer
(June through August) to nearly 12ft in winter (December through February) (Allan &
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Komar, 2000). During the summer, waves are lower and have a broader range of directions,
with more waves approaching from the north. An analysis of offshore wave periods shows
a clear bimodal distribution, indicating that waves are a mixture of locally generated seas
from the north and the south (periods of 10.81 seconds or less), and long-period Pacific
swell (longer period waves) from directly offshore.
3.2.5

Currents

Currents in Coos Bay are dominated by tidal action. There can be an increase in ebb current
velocities in the winter due to high river runoff; however, this increase is not substantial
compared to the overall range of velocities. Spring tidal currents at the entrance to Coos
Bay (between the jetties) are generally two knots during flood tide and three to four knots
during ebb tide. Currents are highest in the lower bay and generally decrease farther
upstream (M&N 2016a).
3.3

Material Characteristics

3.3.1

Slip and Access Channel

Historical boring logs in the vicinity of the slip and access channel were evaluated to
provide a preliminary dredged sediment characterization. The available historic subsurface
exploration was performed by GRI for Nucor Steel in 1997 (GRI 1997). Additional
subsurface exploration was performed by GRI in 2005 and 2007. A more detailed
description of the material characterization, boring logs and grain size analyses are
provided in Appendix B and Appendix C, respectively.
The 1997 boring logs indicate that the material to be dredged consists of medium to very
dense sand, fine grained with some gravel (reducing with depth) and trace silt. Borings in
2005 indicate a similar material, with Cone Penetration Tests (CTP) indicating a sand to
silty sand. The 2007 borings and CPTs also indicate a similar type of material. Silty to
organic / peat lenses were observed in both the 2005 and 2007 site investigations.
A comprehensive sediment sampling and analysis plan (SAP) was completed by SHN
(SHN, 2007) to characterize dredged sediments within the access channel for physical and
chemical parameters. The material was indicated to consist of homogeneous native sands
and no areas of visibly contaminated sediments were present.
In January 2016, the Portland Sediment Evaluation Team (PSET) issued a suitability
determination regarding sediment quality and suitability of JCEP project sediment for
unconfined or aquatic disposal. In general, sediment was deemed suitable for the following
planned disposal activities (PSET, 2017):
•

Upland disposal at the LNG Terminal site (by extension given that upland disposal
requirement are less onerous than that of aquatic disposal);
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•

Unconfined, aquatic placement within JCEP restoration project area at Kentuck
Project Site. It is noted that additional testing is required for PSET review if
sediment removal is required; and

•

Unconfined, aquatic placement within JCEP restoration project areas of material
from the Eelgrass Mitigation Site.

3.3.2

Navigation Reliability Improvements

A geotechnical site investigation of the locations associated with the navigation reliability
improvements was carried out by GRI in 2011, followed up by additional borings in 2016.
The results of the 2011 and 2016 borings are described in a combined geotechnical report
(GRI 2016), which has been used as the primary basis of the material characterization. A
more detailed description of the material characterization, boring logs and grain size
analyses are provided in Appendix B and Appendix C, respectively. Information is also
available regarding the surface sediment characteristics, including investigations
performed in support of the ongoing maintenance dredging of the Federal Navigation
Channel (USACE 2005, 2009) as well as the SHN (2007) investigations. No known
infrastructure development or channel modifications have been implemented that would
impact this finding.
Material within the channel from the entrance to the Dredging Area #4 (CM 7) basin
consists of relatively clean, fine-to-medium grained, loose-to-dense sand (with varying
quantities of silt), underlain by a very soft and closely fractured siltstone and extremely
soft-to-soft weathered sandstone. The moisture content is between nineteen and twentyfive percent. GRI (2016) indicates that the sand has a low fines content, with between five
and seven percent passing the No. 200 sieve. In Dredge Areas #3 and #4, the rock is below
the proposed dredging depths. The material characterization is summarized in Table 3-2.
In order to be suitable for ocean disposal of maintenance material in the Federal Navigation
Channel, the sand content should be greater than 80 percent and the Total Volatile Solids
(TVS) less than five percent. Although maintenance dredging has historically been placed
offshore, JCEP currently anticipates placing maintenance dredge spoils in a confined
upland location.
Rock and sand volumes have been calculated using an interface surface which has been
interpolated from various data sources, including the GRI boring, jet probes, multi-beam
bathymetric sonar, and geophysical data. Although this should not impact the overall
recommendations in this DMMP, it is recommended that top of rock interface be confirmed
prior to dredging operations, as many data points in the source TIN model have been
interpolated in areas where the mudline consists of sand.
Sedimentary marine siltstones and sandstones are present between the mouth and CM 9
(GRI 2016). These sandstones and siltstones are exposed at the mudline and visible in
surface exposures at some locations along the channel. The uppermost surface of the
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siltstone and sandstone is typically fractured and in some areas has weathered to the
consistency of a hard soil.
Table 3-2: Summary of Navigation Reliability Improvements Material
Characterization (GRI 2011, 2016)
Sand
Rock
Dredging Volume Volume
Location (CY)
(CY)

1

4,300

345,900

Total
Volume
(CY)

350,200

2

24,600 159,400

18,400

3

25,000

25,200

4

24,900

200

0

24,900

Notes

Properties

Sand overlying soft sandstone
within one to three feet of the
Rock 633
upper sand layer at the mudline.
to 1,200
Dredging of up to twenty feet of
psi UCS
sandstone will be required.
Sand overlying Soft Siltstone /
Rock 633
Sandstone. Dredging of up to
to 1,120
twelve feet of
psi UCS
siltstone/sandstone will be
required.
Loose to Dense Sand overlaying
a highly localized area of soft to m/c 30 to
hard sandstone.
35 %

Loose to medium dense Sand

m/c 25 to
26%
SPT 5 to
10

In general, the borings indicate that the rock has an unconfined compressive strength of
633 to 1,200 psi and a Rock Quality Designation (RQD) of 30 to 100 percent, which is
consistent with a very soft, poor-to-fair rock quality at higher elevations and a very soft,
poor-to-excellent rock quality at deeper depths.
3.4

Excavation and Dredging Requirements

The capital dredging quantities, marine construction methodologies, maintenance dredging
requirements and dredge material re-handling is further detailed in the subsections below.
3.4.1

Slip and Access Channel

Approximately 5.70 mcy of material will be removed to create the access channel and slip
basin. Of this, 1.40 mcy will be dry excavated and 4.30 mcy will be dredged using a
combination of cutter suction (CS) dredging and clamshell dredging. The excavated and
dredged materials will be transported to the principal disposal locations at the Terminal
Site (including Ingram Yard and South Dunes Sites) and the Roseburg Site, and will be
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used to raise the site elevations. However, direction on this will be provided by JCEP based
upon the EPC Contractor’s execution strategy. Some material from the slip and access
channel dredging will also be used at the Kentuck Project Site to raise subgrade to an
elevation conducive to established desired plant communities.
The estimated excavated and dredged material volumes (including advance maintenance
and overdepth allowances) and their proposed placement locations are summarized in
Table 3-3. The basis for these volumes is set out in Section 3.1 above. Note that the final
distribution of dredged material between the LNG Terminal Site disposal areas is subject
to revision, at the discretion of JCEP based upon the EPC Contractor’s execution strategy.
Table 3-3:

Area

Excavation/Dredge Volume
Construction
Phase

Volume
(mcy)

Advance
Maintenance
(mcy)

Allowable
Overdepth
(mcy)

Total
Volume
(mcy)

Placement
Location

Freshwater Dredging
Slip

Land-Based
Excavation

Slip

Dredging in 2.31
Pocket
Behind
Berm

1.40

n/a

n/a

1.40

0.02

0.07

2.40

LNG
Terminal
Site
LNG
Terminal
Site and
Roseburg
Site

Saltwater Dredging
Access
Channe
l

Dredging
from Bay

1.25

0.07

0.08

1.40

Slip

Dredging
Natural
Earthen
Berm

0.17

0.006

0.025

0.20

TOTAL

0.30

0.30

LNG
Terminal
Site and
Roseburg
Site
LNG
Terminal
Site
Kentuck
Project
Site

5.70

Details of each step involved during marine construction of the slip and access channel are
outlined below.
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Upland excavation in the Slip
A total of 1.40 mcy within the slip excavation will be removed with land based equipment
prior to engaging dredging equipment. For the upland area behind the berm, scrapers will
remove overburden from original grade to +10.0 feet NAVD88, the approximate location
of the water table. An excavator and truck spread will remove the material from +10.0 to
approximately 0.0 feet NAVD88. Note that this elevation is subject to revision based on
the actual elevation of the water table.
Upland Dredging in the Slip
Below approximately 0.0 NAVD88, the slip behind the berm will be hydraulically dredged
to a design depth of -45 feet MLLW. This will require a hydraulic dredge to be mobilized
behind the berm within a launch pond. The dredge will have a 16” to 18” diameter
discharge pipe to dredge 2.4 mcy of material. The dredging will also include incidental
overdepth dredging of up to 2 feet to ensure that the finished elevation will be at a depth
of at least -45.5 feet MLLW (inclusive of an advanced maintenance dredging allowance of
0.5 feet to ensure the design depth is maintained for the first 3 years of plant operations).
Access Channel Dredging
The access channel connecting the slip to the Federal Navigation Channel will be dredged
to a depth of at least -46.7 feet MLLW (inclusive of an advanced maintenance dredging
allowance of 1.7 feet to ensure the design depth is maintained for the first 3 years of plant
operations). Additionally, this will also include incidental overdepth dredging of up to 2
feet, for a total volume of 1.4 mcy. This work, along with all in-water removal activities
performed from the Coos Bay (southerly) side of the berm, will be performed during an
allowable in-water construction window between October 1 and February 15. All of the
access channel excavation will be executed either by water-based mechanical dredge or
hydraulic dredge.
Breaching and Removing the Berm
Berm removal (0.5 mcy) can be conducted from both the Coos Bay side and the slip side
to reduce the duration of the breaching and streamline the removal activity. An excavator
and trucks will be used to remove material to a depth of approximately 0 NAVD88,
transferring spoils to the LNG Terminal Site or Roseburg Forest Products property. Waterbased dredging equipment will be used to remove the remaining material to a depth of at
least -45.5 feet MLLW (inclusive of an advanced maintenance dredging allowance of 0.5
feet to ensure the design depth is maintained for the first 3 years of plant operations). The
dredging will also include incidental overdepth dredging of up to 2 feet. Material will be
removed by clam-shell dredge or hydraulic dredge. Approximately 300,000 cy of the
dredged material from the berm will be transported to the Kentuck Project Site to be used
as fill (with flexibility to dispose at the LNG Terminal Site or at APCO Site 2 if required).
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Navigation Reliability Improvement Dredging

Each of the navigation reliability improvement (dredge) areas consists of expanding the
depth immediately adjacent to an existing channel turn or bend. The four dredging
locations have been identified as requiring dredging of approximately 584,300 CY of
material, of which 505,500 CY is rock and 78,800 CY is sand. The volumes associated
with each location are set out in Table 3-4 below and illustrated in Figure 3-5. Table 3-2
provides details of the proportion of rock to sand at each dredge area. Detailed drawings of
the footprint and cross section are illustrated in Appendix D. Note AMD is advance
maintenance dredging and OD is over-depth dredging in the table below.
Table 3-4:

Dredged Volumes (to -37 feet MLLW + 2’ AM + 2’ OD)
To -37’
MLLW

AMD (cy)

OD
(cy)

Total
(cy)

CM 2

254,900

46,500

48,800

350,200

CM 4

108,400

34,000

41,600

CM 6

7,150

7,100

10,950

CM 6 to 7

2,450

10,650

11,800

Dredging Area
Coos Bay Inside
Range East Edge
Coos Bay Range
2
to Empire Range
Empire Range to
3 Lower Jarvis
Turn*
Lower Jarvis to
4
Jarvis Turn
1

184,000
25,200
24,900

Two methods of dredging are identified as the most practical, given the historical dredging
practices in the region, the material types being dredged, and the location and condition of
the placement sites: (1) mechanical dredging via clamshell or excavator; and (2) hydraulic
cutter suction dredging.
3.4.3

Slip and Access Channel Maintenance Dredging

The estimated volume of maintenance dredging material was modeled by Coast & Harbor
Engineering (CHE) in 2011 (CHE, 2011). Sedimentation rates in the vicinity of the access
channel were estimated using a combination of three methods: prototype analysis,
empirical methods, and numerical modeling. Based on an evaluation of the three estimates,
the design sedimentation rates for the slip and access channel configurations were
estimated to be 0.16 feet/yr and 0.56 feet/yr, respectively; this translates to approximately
8,500 cy/yr and 29,200 cy/yr, respectively.
Sedimentation and maintenance dredging requirements were shown to likely decrease in
the access channel over time due to natural stabilization and adjustment processes. Due to
the decreasing rate of sedimentation, CHE recommended a three-year maintenance dredge
cycle for the initial 10 years and a five-year maintenance dredge cycle after the initial 10
years. Table 3-5 summarizes the maintenance dredging requirements.
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Predicted Volumes of Annual Sedimentation and Dredge Cycles

Time Range

Slip
(cy/yr)

Access
Channel
(cy/yr)

Total
(cy/yr)

Dredge
Cycle

Dredge
Volume Per
Cycle (cy)

0 – 10 Years

8,500

29,200

37,700

3 Years

~115,000

10 – 25 Years
25 – 50 Years
Greater Than
50 Years

8,500
8,500

26,100
21,900

34,600
30,400

5 Years
5 Years

8,500

14,800

23,300

5 Years

~115,000 –
160,000

The total anticipated volume of maintenance material that will be dredged over a 30-year
period is approximately 0.98 mcy. Table 3-6 provides an estimate of the accumulated
volume of maintenance dredge material at 10-years, 30-years, and 50-years. The volume
of maintenance material to be dredged from the Federal Navigation Channel is not included
in the above estimate. Maintenance and management of material dredged from the Federal
Navigation Channel will continue to be provided by the USACE.
Table 3-6:

Estimates of Accumulated Maintenance Dredge Volumes

Dredge Location

Slip and Access Channel

3.4.4

Year

Accumulated
Volume
(cy)

10 Years

~380,000

30 Years

~980,000

50 Years

~1,660,000

Navigation Reliability Improvements Maintenance Dredging

The Federal Navigation Channel is maintained by the USACE Portland District, using
hopper dredges downstream of CM 12 and clamshell dredging upstream CM 12. Pipeline
(hydraulic) dredging is used less extensively. Material dredged during routine channel
maintenance generally consists of 700,000 to 1,100,000 CY of sand annually from the
entrance and inside channel. On average, 84 percent of the dredged material comes from
the portion of the Federal channel from the ocean entrance to CM 2.5, with 97 percent
coming from the portion between the entrance and CM 9 (M&N 2016c).
M&N has estimated maintenance dredging quantities for the navigation reliability
improvement areas based on sediment transport and scour analysis modeling (M&N
2016c). A greater shoaling rate is expected at the entrance because both wave-induced and
current-induced sediment transport are present at the channel entrance while wave-induced
sediment transport is less significant at the inland channel ranges. The total anticipated
volume of maintenance material that will be dredged over a three year period is estimated
to between 27,900 CY (for maintenance dredging every three years) and 49,800 CY
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(cumulative total for annual maintenance dredging). Note that the estimated maximum
annual maintenance volume for all four areas is 16,600 CY. Maximum annual maintenance
dredging volumes and shoaling rates are set out in Table 3-7. The total dredging volume
required over the 30 year planning horizon is approximately 200,00 cy. It is proposed that
all maintenance dredging material (including the slip and access channel) will be placed at
APCO Sites 1 & 2.
Table 3-7:

Annual Maintenance Dredging Shoaling Rates

Dredge Area

Area (ft2)

1 (RM 2 East)
2 (RM 4.5)
3 (RM 6)
4 (L. Jarvis
Range)

627,200
458,700
95,500

Shoaling
Rate (ft./
year)
0.10
0.45
0.76

143,800

0.73

Annual
Volume
(CY)
2,300
7,700
2,700

Three Year
Shoaling
Amount (ft.)
0.18
0.76
1.50

Three Year
Volume
(CY)
4,200
12,900
3,600

3,900

1.34

7,200

Total
3.5

16,600

27,900

Dredging Methodologies

This section describes the most appropriate dredging and re-handling methods proposed
for the project. However, the final means and methods will depend on the equipment
available to different contractors and the contractors’ individual experience.
For purposes of this assessment, two general methods of dredging are identified as the most
practical. Assuming either offshore or upland disposal (confined or unconfined), the two
principal dredging methods (and associated re-handling methodologies) are:
•

Mechanical dredging via clamshell or excavator:
− Placement into scow or hopper barge for transit to the upland disposal (or
translocation) area with hydraulic or mechanical offloading of the scow or
hopper barge (transfer to trucks for overland haulage).

•

Hydraulic Cutter Suction (CS) dredging:
− Placement into scows or hopper barges for transit to the upland disposal area
with either mechanical or hydraulic offloading of the scow or hopper barge.
− Direct pumping via floating or submerged pipeline to the upland disposal areas.

The differences in dredged material characteristics as well as logistical considerations
relevant to the use of mechanical and hydraulic dredges are described in the subsections
below.
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Mechanical Dredging

Mechanical dredging excavates in-situ sediments with a grab or bucket from land or waterbased structure such as a barge. The most common type of mechanical dredge is the
clamshell dredge, which is named for the type of bucket used in the operation and shown
in Figure 3-8. The dredging process consists of lowering the bucket to the seafloor, closing
the bucket and raising it back to the water surface, and depositing the dredged material into
a scow or, if appropriate, directly into an adjoining placement site. Mechanical dredges are
often used in tightly confined areas, such as harbors, around docks and piers, and in
relatively protected channels.

Figure 3-8:

Clamshell Dredge (Oilfield Publications Limited, n.d.)

Mechanical dredging for this Project would consist of either a crane barge with a clamshell
or an excavator mounted on a barge. For the navigation reliability improvements, the
mechanical dredge would be outfitted with a heavy duty clamshell. There are several
mechanical dredges of this approximate size that are typically located on the West Coast.
Although an excavator is better suited for dredging in-situ soft rock with its higher breakout
capacities, outfitting the mechanical dredge with the heavy duty rock clamshell bucket with
pick point teeth would support rock dredging. The mechanical dredge might need to chisel
the harder rock if the clamshell bucket is not heavy enough to break out the rock.
For the navigation reliability improvements, after excavation, the sand or rock material
would be placed in a scow or on a deck barge and transported, with the assistance of a
tugboat, to a suitable Temporary Dredge Off-Loading Area. The approximate travel
distances from the dredging locations to upland sites are not considered long hauls. The
scow capacity and size could potentially range from between 3,000 to 5,000 CY without
significant impact to the production rate (although it could affect cost). By using numerous
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scows with one dredge, mechanical dredging can proceed continuously. As one scow is
being filled, another can be towed to the placement site. However, mechanical offloading
would require the scow or barge be moored at an appropriate berth with an appropriate
depth of water (approximately 25 feet). Where this may not be feasible, either because of
eelgrass impacts or the length of trestle required, hydraulic offloading would be considered
as an alternative.
3.5.2

Hydraulic Dredging (Cutter Suction)

In hydraulic dredging, material is loosened (using a rotating cutter head) from its in-situ
state and lifted in suspension through a pipe system connected to a centrifugal pump, which
removes the material from the bottom of the channel and pumps the sediment-water slurry
through a discharge pipeline (temporary dredge transfer line). Hydraulic dredging is most
efficient when working with fine materials and sands since they are easily held in
suspension. Coarser materials, including gravel, may be hydraulically dredged; however,
these materials require a greater demand of pump power and can cause excessive wear on
pumps and pipes.

Figure 3-9:

Cutter Suction Hydraulic Dredge (Oilfield Publications Limited, n.d.)

Hydraulic dredging for this project would likely consist of a Cutter Suction (CS) dredge.
Cutter suction dredges are generally rated based on the size of the discharge pipe, which
ranges from 6 to 30 inches. For the navigation reliability improvements, which includes
soft rock (sandstone and siltstone) at Dredging Areas #1 and #2, a 27-30 inch size hydraulic
dredge (depending on available equipment on the West coast) is assumed to allow for
sufficient cutter-head power for cutting into the rock.
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For hydraulic dredging of the slip from the launch pond, a smaller CS would be required.
One or more partially disassembled hydraulic dredge plants will be transported to the slip
site by submersible barge. The hydraulic dredge would likely be an 18-inch size since this
is the maximum size range for easy transportability and the minimum size range capable
of dredging to the design elevation. The partially disassembled dredge(s) will be dragged
over the berm into the dredge launch pond for final assembly.
CS dredges operate continuously, and are cost effective if the placement site is in relative
close proximity to the dredge area. The option will be retained to hydraulically pump into
a scow or barge, with hydraulic offloading at a Temporary Dredge Off-Loading Area near
the upland disposal areas. However, even given the distance between the dredge areas and
the APCO sites, hydraulic pumping along the navigation channel is likely the most cost
effective method of disposal. This will require, however, booster pumps, which can
increase pumping cost and can decrease productivity. To transport material to the APCO
Sites from the navigation reliability improvement areas #1 and #2, at least one booster
pump (potentially two) may be required to pump dense slurry up to eight miles to the
upland sites located at CM 10.
The temporary dredge transfer line (pipeline) string would be laid on the Federal
Navigation Channel limits, along a corridor close to the toe, between the disposal area
shore crossing and the first deepening location. Navigation markers will be used where the
temporary dredge transfer line temporarily crosses the Federal Navigation Channel. The
depth will be such that obstructions to vessel traffic at the -37 feet MLLW depth will be
mitigated.
The temporary dredge transfer line would be elevated at fixed locations to feed booster
pumps, located at approximately CM 4 and CM 6. The booster pumps will be located on
barges, moored on the eastern side of the Federal Navigation Channel and used to move
the dredge slurry toward the upland sites for disposal. The remaining pipeline could be
either floating along the shoreline or placed on land.
Hydraulic placement of dredged material from the slip or access channel would require the
pipeline to run overland through either the Terminal Site or along the edge of the Roseburg
property to deliver material to either the Roseburg site or South Dunes site. A decant water
return pipeline will return the water to the slip area or purpose-built decant basin.
The production rate of a large CS dredge is a function of the sediment characteristics,
distance to the disposal site, efficiency and placement method. However, even though
pipeline dredges are often operated on a 24-hour, 7-day week basis, downtime due to
maintenance and other factors is often 25% or more. Therefore, for the navigation
reliability improvements, pumping dredged material up five miles or more is likely to
reduce the average production rate to between 7,700 and 9,700 cy per day given the
distance from the disposal sites. For shorter distances that do not require a booster pump,
production rates can range from between 12,000 and 15,000 cy per day. For the CS dredge
in the slip or access channel, a peak production rate of 12,000 cy per day may be achievable.
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A large CS dredge can have draft of approximately six to ten feet. To enable dredging of
shallow material along the banks of the channel, the dredge would proceed in separate lifts
to create a gentle slough of material into deeper water before it is removed, but the daily
average may be lower.
3.5.3

Hydraulic Dredging (Hopper)

Hopper dredges have the shape of a conventional ship hull and are equipped with either
single or twin trailing suction pipes, as shown in Figure 3-10. A hopper dredge operates
much like a floating vacuum cleaner in that material is lifted through the trailing suction
pipes by one or more pumps and then the mixture of water and solids is stored in a hopper
contained within the hull of the dredger. This type of dredge is often used for rougher, open
waters where mechanical and hydraulic/pipeline dredges cannot operate effectively. A
hopper dredge operates best by skimming layers of material in long, narrow runs and is
primarily used in open water, such as rivers, canals, and open sea. This type of dredge is
unable to get into corners, difficult to maneuver in confined spaces, unsuitable for use in
shallow water, and is not effective on hard materials such as stiff clays. A hopper dredge
can move quickly to a placement area under its own power, but the operation loses
efficiency as the transport distance increases.

Figure 3-10: Typical Hopper Dredge (Oilfield Publications Limited, n.d.)
Once the hopper is full, material can (subject to feasibility) be discharged onto an openwater placement site by opening the hopper doors located in the bottom of the ship’s hull
or fluidized by jets and hydraulically pumped from the hopper. For bottom dumping, the
entire contents of the hopper can be emptied in a matter of minutes. Upon discharge from
the hopper dredge, the dredged material falls through the water column as a well-defined
jet of high-density fluid. The descent and deposition of the slurry mixture is dependent on
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the material’s physical characteristics. Hydraulic pump out can take up to 30-60 minutes
and discharge slurry is similar in density to cutter-head slurry.
3.6

General Description of Dredged Material Management Alternatives

The dredged material management alternatives evaluated for the Project include openwater placement, confined disposal area placement (upland, nearshore, and island), and
beneficial use. Descriptions of typical dredged material management methods are
described in the following subsections. The application within this DMMP is discussed in
Section 4.0
3.6.1

Open Water Placement

Open-water disposal is the discharge of dredged material in oceans, rivers, lakes, or
estuaries by means of a pipeline or release from a hopper dredge or barge, as shown in
Figure 3-11. The discharged material settles through the water column and deposits on the
bottom of the placement site. The physical behavior of open-water placement, and thus its
potential environmental impact, depends on the type of dredging and discharge operation
used, physical characteristics of the material, and the hydrodynamics of the placement site.
Several specialized practices have been developed to minimize environmental effects of
open-water placement and include submerged discharge, lateral containment, thin-layer
placement, capping and modifications of time, location, and volume (USACE / USEPA,
1992).

Figure 3-11: Schematic of Open-water Placement Methods (USACE / USEPA,
1992)
Open-water placement must comply with applicable state and federal regulations. Such
regulations include, but are not limited to the MPRSA (ocean disposal); CWA, Section 404
(navigable water placement), and NEPA. In all instances, applicable state and federal
regulations must be followed and appropriate permits must be obtained.
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The cost associated with open-water placement is a function of the type of dredging
equipment, the capacity of the dredge, the nature of the material, and the distance to the
placement site. Additional costs may be necessary if special practices are required to limit
environmental impacts and/or the material is contaminated.
3.6.2

Confined Disposal Area Placement

A confined disposal facility (CDF) is an engineered structure for containment of dredged
material. CDFs are bound by confinement berms or structures to enclose the disposal area,
thereby isolating the dredged material from its surrounding environment. CDFs serve as a
dewatering facility where dredged material may be placed temporarily or permanently. The
three typical types of CDFs are upland, nearshore, and island, as shown in Figure 3-12. An
upland CDF consists of a fully diked facility located above the water line and out of wetland
areas. A nearshore CDF has at least one or more sides adjacent to the shoreline. An island
CDF is a fully diked facility surrounded entirely by water.

Figure 3-12: Diagram of Upland, Nearshore, and Island CDFs (USACE / USEPA,
1992)
Placing the material directly into the CDF from the dredging site through pipelines
(hydraulic placement) is the most economical use of CDFs. However, the dredged material
consists of a high percentage of water when it is pumped into the facility. Depending on
the placement method and material characteristics, slurry material initially deposited in the
CDF may occupy from 1.5 times (mechanical placement) to 5 – 10 times (hydraulic
placement) its original volume due to water content. Design of the CDF must account for
this additional volume through the provision of decanting facilities (outfall weirs).
Following placement, the finer sediments are allowed to consolidate, settle, and dewater.
Water evaporates or percolates through the berms or into the ground. CDFs that use weirs
to enable surface water to exit the facility must be designed with sufficient retention times
to ensure adequate sediment settling will occur, and to meet effluent quality standards.
Generally, if the residence time is too large, then internal berms can be constructed to
increase the flow path from the pipeline discharge point to the placement area outfall,
essentially increasing the residence time and allowing more material to settle or fall out of
suspension. For coarser grained materials such as sand, the dewatering time is significantly
shorter.
The weir outfall height would be adjusted to accommodate the internal elevation of
sediment and water. The concentration of suspended sediments in the effluent is dependent
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on the flocculent settling rate, the water depth at the outfall weir, and the hydraulic
residence time. The containment berm must have adequate depth at the weir to maintain
acceptable effluent quality. As the material for the Project is likely to be a combination or
rock and sand, the settling velocity would likely be of the order of one foot / hour or more.
This means that the surface area required for effective zone settling is not likely to control.
The estimated required ponding depth at the weir(s) for the Project is 2.5 to 3.0 ft.
However, even with continual discharge of the decanted slurry, the incoming material
along will expand to occupy a volume greater than in-situ. A “bulking factor” is applied to
account for this expansion, which is a function of the compressibility of the material.
Consolidated material, particularly fine grained material, will have a higher bulking factor
than sand dredged during maintenance dredging. The capacity of the CDF must take
account of this bulked volume, in addition to the volume associated with the dredge slurry.
Dredged material placement within a CDF has several benefits. CDFs can substantially
reduce the amount of dredged material re-entering the environment when properly
designed, operated, and maintained. CDFs can provide either a temporary or permanent
storage location for dredged material that will naturally vegetate if left undisturbed. Finally,
CDFs can be used as processing and/or blending areas for beneficial use activities.
The size, design, and cost of a CDF are site specific. Factors considered in the design of a
new CDF include: location, physical nature of sediments to be placed (e.g., grain size,
organic content, etc.), physical nature of the project footprint, chemical nature of sediments
(contaminated vs. clean), volume of sediments to be stored, placement method, and the
length of time material will be stored at the facility. Depending on the design, operation
and maintenance costs of the CDF will vary.
3.6.3

Beneficial Use

Beneficial use includes a wide variety of opportunities to utilize dredged material for a
productive purpose. The objective of beneficial use of dredged material is to make the
traditional placement of dredged material unnecessary or reduce the required volume of
disposal. The USACE recommended categories of beneficial uses (USACE, 1987) are as
follows:
•

Habitat restoration/enhancement (wetland, upland, island, and aquatic);

•

Beach nourishment;

•

Aquaculture;

•

Parks and recreation (commercial and non-commercial);

•

Agriculture/horticulture/forestry;

•

Mine and quarry reclamation;
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Landfill cover for solid waste management;

•

Shoreline stabilization;

•

Industrial and commercial use;

•

Material transfer (fill, levees, roads, etc.); and

•

Construction material.
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Factors to be considered in the evaluation of beneficial use alternatives include the
identification of local needs and opportunities for beneficial use, sediment compatibility,
distance from the dredging or dewatering site to the beneficial use location, site
accessibility, handling requirements, and capacity of the beneficial use alternative.
Potential beneficial use options for the Project include habitat restoration/enhancement,
beach nourishment, shoreline stabilization, industrial and commercial use, and material
transfer. Beneficial use applications to the Project are described in Section 4.5. A
description of typical beneficial applications is set out in Appendix E.
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DESCRIPTION AND EVALUATION OF ALTERNATIVES

The purpose of this section is to provide an overview of placement alternatives identified
and evaluated for the management of construction and maintenance material excavated and
dredged from the Slip and Access Channel, the navigation reliability improvement areas,
and the Eelgrass Mitigation Site. Management of material from the Federal Navigation
Channel is not included in the DMMP.
The preferred dredged material management alternative for the Slip and Access channel,
is the placement of dredged and excavated sediment material at a combination of the South
Dunes site, Ingram Yard, and Roseburg Sites (collectively known as the LNG Terminal
Site). Additionally, material will be disposed of at the Kentuck Project Site and potentially
at the APCO sites (at the discretion of JCEP based upon the EPC Contractor’s execution
strategy). The preferred excavated/dredged material management alternative for the
navigation reliability improvements Dredge Areas 1 - 4 is hydraulic placement of all
dredged material at the APCO upland confined disposal sites, however at JCEP’s
discretion, based upon the EPC Contractor’s execution strategy, some of this material could
be hydraulically pumped to the Ingram Yard and / or South Dunes Site also.
4.1

Formulation and Evaluation of Alternatives

The following subsections summarize the decision process used to evaluate potential
dredged material placement alternatives and the assumptions used to determine site
capacities and the construction scheduling.
4.1.1

Evaluation Criteria

A three-step decision process was developed to conduct an evaluation of dredged material
placement alternatives, as summarized in the flowchart in Figure 4-1. The decision process
included a preliminary screening of identified sites to assess availability, a secondary
screening to evaluate the site capacity, and a site feasibility assessment (technical,
logistical, and environmental). These placement evaluation criteria are as follows:
•

Capacity Requirements – This criterion evaluates an alternative based on its ability
to meet the capacity requirements for dredged material. In order for a site to be
considered as a placement alternative, the site must be able to accommodate one
hundred and fifty percent or more of the dredged material in-situ volume. This
bulking factor is applied to the material volume to account for this for confined
placement and beneficial use alternatives. For maintenance dredging, an alternative
must be able to accommodate the entire cut-volume for successive maintenance
dredging cycles covering a three year span.

•

Technical Feasibility – This criterion evaluates the geotechnical considerations and
existing physical conditions of each proposed management alternative. Sediment
characteristics of the dredged material are compared to the sediment requirements
of the proposed management alternatives to assess the suitability of the dredged
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material for open water and beneficial use placement. Other general site conditions
include vegetative cover, shape of the site, and the ability to develop the proposed
alternative based on current and proposed land use.
Identify Potential Placement
Alternatives
Is the Alternative Available for the Project?

No

Yes

Does the Alternative Meet the Capacity
Requirements of the Project?
Construction Dredging:
• ≥ 50% for Open Water
• ≥ 150% for Confined Placement or
Beneficial Use
• Other Reason for Use

No

Maintenance Dredging:
• 100% for all Alternatives
ELIMINATE
Yes
•

Is the Alternative Technically Feasible?

•

Is the Alternative Logistically Feasible?

•

Is the Alternative Environmentally Feasible?
Yes

FEASIBLE ALTERNATIVE

Figure 4-1:

Decision Process Flow Diagram

No
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•

Logistical Feasibility – This criterion evaluates the operational aspects of the
alternative in terms of its constructability, schedule, and operation and maintenance
aspects. Specific considerations may include ease of discharge at the placement site,
access for equipment, and the long term sustainability of any structures required to
support the alternative.

•

Environmental Feasibility – This criterion identifies the potential environmental
impacts resulting from the implementation of each alternative. The permitting
requirements for each alternative is also outlined.

4.1.2

Assumptions

The evaluation of the alternatives required several universal assumptions regarding
capacity and construction scheduling. Descriptions of the assumptions are set out below.
Material Assumptions
•

The rock near Guano Rock is relatively hard, but the extent of this harder rock is
limited and largely outside of the footprint of the navigation reliability
improvements

•

Although Borehole #B15 (GRI 2016) indicates rock within the dredged depth at
Dredge Area #3, a volume analysis and a review of adjacent boreholes suggest that
the dredged material in this area is primarily sand.

Disposal Assumptions
•

All capital and maintenance dredging will be disposed of at upland sites.

•

Pipeline (temporary dredge transfer line) disposal, using a cutter suction dredges is
recommended for dredging adjacent to the Coos Bay Federal Navigation Channel
(navigation reliability improvements).

•

The APCO sites will be able to accommodate all material from the navigation
reliability improvements and maintenance dredging (including slip and access
channel maintenance dredging) over a 30 year planning horizon. Confirmation of
geotechnical stability and the logistical feasibility of the dredged material offload
mechanisms will be necessary prior to disposal.

Production and Scheduling Assumptions
Production and scheduling for the Slip and Access Channel dredging will be determined
by the EPC Contractor. However, the following typical assumptions are included.
•

The work schedule for hydraulic dredging is 24 hours per day, seven days per week,
with 75 percent efficiency. The production rate for hydraulic dredging with a cutter
suction dredge and transporting the navigation channel reliability material to the
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APCO placement sites via temporary dredge transfer line varies according to the
transport distance, but is assumed to be between 12,000 and 15,000 cy/day for short
temporary dredge transfer line distances. For longer distances, this production rate
may fall to between 7,700 cy/day and 9,700 cy/day.

4.2

•

Mechanical dredging (the navigation reliability improvements) assumes the use of
a clamshell with a twelve or eighteen CY bucket. Material would be placed into an
adjoining deck barge, or 3,000 to 5,000 CY dump scows. Tugs will transport the
scows to the placement site. Using one clamshell dredge and two scows and
working 24 hours/day, seven days a week, and 75 percent efficiency, the assumed
daily production rate is 3,000 cy/day.

•

Dredging in Coos Bay by private contractors is restricted to October 1 to February
15 (ODFW, 2008)

•

Weather delays are not factored into the production rates and construction
durations.
Summary of Alternatives

The identification, design, and evaluation of potential dredged material placement
alternatives were based on multiple sources of information. These included a literature
review (e.g. The Oregon Estuary Plan Book [ODLCD, 1987]), meetings and discussions
with involved parties, identification of historical dredged material placement sites, and
USACE engineering manuals for the management of dredged material (Dredging and
Dredged Disposal [USACE, 1983], Beneficial Uses of Dredged Material [USACE, 1987]).
In total, twenty alternatives were considered as potential placement sites, as shown in
Figure 4-2. A summary of the alternatives and the results of the feasibility evaluation are
given in Table 4-1. A fuller description of rejected alternatives is described in Appendix F.
During the course of the site investigations and subsequent feasibility evaluations, five of
the sites were found to meet the capacity requirements and be logistically, technically, and
environmentally feasible. Feasible alternatives are shown in Figure 4-3 and are discussed
in the following subsections.
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Summary of Alternatives
Logistically
Feasible

Environmentally Feasible

n/a

n/a

Yes

Yes

n/a

n/a

n/a

n/a

n/a

n/a

n/a

No - Capacity is
limited to 500,000 cy,
so site can handle less
than 20% of dredged
material
Yes

n/a

n/a

n/a

No – Owned by BLM
with restrictions on
acceptance of dredged
material

n/a

Alternative

Availability

Capacity

Technically Feasible

ODMDS Site H

n/a

n/a

ODMDS Site F

No, For permitted maintenance
volumes only
No - Site is closed and not accepting
new material
No - Site has not required additional
material since original repair to a
breach in 2002
n/a

Yes

No - Restricted to finergrained sands and silts
from above CM 12
Yes

n/a

1
2
3
4

ODMDS Site E
North Jetty Shoreline
Stabilization
Log Spiral Bay Shoreline
Stabilization

5

6

North Spit Western
Snowy Plover Habitat
Restoration (DMD 4A)

No

North Spit Dune
Nourishment

n/a

Yes – Capacity for up
to 3.8 mcy of dredged
material

n/a

n/a

Industrial Waste Pond –
Site A (4CS)
Industrial Waste Pond –
Site B (3WD)
Black Liquor Lagoon

No - Withdrawn by the owner due to
wetland mitigation issues
No - Withdrawn by the owner due to
wetland mitigation issues
No - Withdrawn by the owner

n/a

n/a

n/a

No – Would require significant
environmental analyses and
review prior to dredge material
placement. Pink sand verbena, a
state listed endangered plant
species, is present
No – Would require significant
environmental analyses and
review prior to dredge material
placement due to concerns
related to snowy plover habitat,
effects on recreation, and
potential longshore transport of
the placed materials.
n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

7

8
9
10
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ID
#
11
12

Alternative

Availability

Capacity

Technically Feasible

Henderson
Property
(DMD-4X)
Ingram Yard / Roseburg
Property

n/a

n/a

n/a

Logistically
Feasible
n/a

Yes

Yes

Yes

Yes

South Dunes site

Yes

Yes

Yes

Yes

SWORA
Disposal
(DMD-9X)

Yes – Capacity for up
to 4.0 mcy of
material
Yes – Capacity for up
to 4.0 mcy of
material
No

No - A pier has been
constructed that
provides lighting for
runway
No - Airport has
extended runway on
one end of site and an
access road on the
opposite side
Yes, but will require
management
of
discharge positions and
rates to ensure a)
decanted water meets
water quality standards;
and b) side slopes can
be maintained as stable.

n/a

No - Wetlands are located at site

n/a

No - Due to airport
additions, access to
open area of site is
unavailable

n/a

Yes

Yes

13

14
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Nearshore
Facility

n/a

No

APCO Site 2

Yes

Yes – Capacity for up
to 600,000 to 750,000
cy of material.

APCO Site 1

Yes, However, the 15 acres of
capacity is required for EPC
Contractor laydown use.
No - Sites are at capacity and not
accepting new material.
No - Site is closed and not accepting
new material

Yes

Yes

Yes, will require a
shore crossing for
the slurry pipeline
(temporary dredge
transfer line), and
construction of a
temporary bridge
crossing
for
equipment.
Yes

n/a

n/a

n/a

n/a

n/a

n/a

n/a

n/a

Yes

Yes – capacity for
approx. 300K cy

Yes

Yes – Material to
be
offloaded
hydraulically

Yes

16

17

19

20

No - Wetlands are located on site

SWORA Upland Disposal
Facility (DMD-9Y)
15

18

Environmentally Feasible

Island Disposal Facility
(DMD-16A/B)
White
Point
Upland
Disposal Facility (DMD19B)
Kentuck Project Site
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Feasible Alternatives for the Project

Feasible Open Water Placement Alternatives

Open water placement alternatives are not being considered for capital or maintenance
dredging due to permitting requirements and restrictions associated with wave conditions
in the nearshore area during winter months.
4.4
4.4.1

Feasible Confined Placement Alternatives
APCO Sites

APCO Sites 1 and 2 are located at the north eastern extent of North Bend, at CM 10 of the
Federal Navigation Channel, directly across the Pony Slough from the Southwest Oregon
Regional Airport. The site is bounded by the Trans Pacific Rail Road along the western
and southern extents of the site and an abandoned railroad alongside the Chappell Parkway
to the east (Figure 4-4). The site is separated into two principal placement sites, described
as the Island Site (Site 2) and the Mainland (Site 1).
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APCO Sites 1 and 2 Upland Disposal Areas

The site and the property adjacent to the sites received dredged material in the 1980s, which
created a small channel between the two properties and subsequently fostered the
development of wetland habitat. Presently, the Island site is undeveloped and only
accessible by rail or water.
APCO Site 2 is a partially vegetated area with significant variations in topography, ranging
from elevations between +24 ft. and +45 ft. NAVD88. Site (1) is relatively flat and
generally comprises a grass surface with various unbound tracks, with a site elevation of
approximately +27 ft. NAVD88.
As the sites were previously used for dredged material placement, it is assumed that the
existing material at the site is sand or silt. Geotechnical investigations have determined that
medium dense to very dense sand fill occurs at the ground surface, overlying a very loose
to loose sand, over much of the APCO sites, varying in thickness between 22 and 30 feet
and 13 and 29 feet at APCO Site 2 and Site 1, respectively. The upper sand may be
interbedded with lenses of very soft to soft silt (GRI 2017). Subsequent geotechnical testing
will be required during final design to verify maximum side slopes, the maximum crest
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height of any potential containment berms, dewatering rates of the dredged material and
existing soil, and the bearing capacity of the existing soil.
Disposal Methods
The preferred option is that APCO Sites 2 will receive capital dredged material from the
navigation reliability improvements and the eelgrass mitigation site. In addition, it is
recommended that Site 1 also be used to receive future maintenance dredging material for
the 30 year life of the Project. The options for disposal are as follows:
•

Discharge of a hydraulically dredged slurry from a temporary dredge transfer line,
pumped directly from the dredge areas;

•

Pumped offloading of dredged material from a scow (with the material dredged
using either a hydraulic cutter suction dredge or using a clamshell); and

Hydraulically dredged (or offloaded) material would be transported via temporary dredge
transfer line and discharged within containment berms at both sites. The containment berm
would be constructed around the perimeter of both sites, with earthmoving equipment using
onsite material and, where practical, incoming dredged material to build up the perimeter
berms.
Crossing the Trans Pacific Railroad with the temporary dredge transfer line at the southern
and western boundary of the site would be impractical and potentially cost prohibitive.
However, crossing the shoreline at the northern side of the sites will also be impacted by
eelgrass habitats. Although mitigating measures will be required, crossing the shoreline
with the temporary dredge transfer line from the north will be more practical. These issues
are discussed further in the sections below.
Availability
There are no known specific plans for development within APCO Sites 2, therefore, it is
assumed that use of the site would be feasible. The preferred option is that APCO Site 1
would be reserved for Project use and long term disposal of maintenance dredging material.
Capacity
The sand material has a low fines content and the dredged rock material is considered to
be weathered and may be described as a ‘hard soil’ or and ‘extremely weak rock’. This
means that the dredged rock (specifically the sandstone from Dredge Area #1) will likely
not remain in suspension once discharged into the containment berm. However, the
siltstone from Dredge Area #2 will behave more like a fine material, requiring a longer
residence time. The dredged material is likely to be coarse grained with low fines content.
Therefore, a bulking factor of 1.5 has conservatively been assumed, but takes account of
the bulking of degraded rock.
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The combined (initial) required capacity of the APCO site(s) should be at least 876,500
CY, in order to take account of the bulked volume of the dredged material. However, it is
proposed that the APCO Site 2 be designed to accommodate all of the bulked volume
(placed over several work windows), with the option to use APCO Site 1 if required. The
long term volume required to accommodate this material, taking into account consolidation
of the sub-soil and settlement of the incoming dredged material would be between 650,000
cy and 750,000 cy. Assuming 2.5v:1h side slopes, this would require final internal grade
elevation of between +50 feet NAVD88 and +60 feet NAVD88, representing a potential
berm elevation of upwards of 36 feet.
Although there is volumetric capacity at APCO Site 2 to receive upwards of 900,000 cy of
material up to the +75 feet NAVD88 elevation, the feasibility to receive volumes above
590,000 cy should be contingent on the following being addressed:
•

The subsoil will undergo settlement during and after disposal, which will increase
internal pore pressures, meaning that short term stability risks must be addressed.
Site improvements may be necessary to accommodate relatively fast placement of
material.

•

The placement of de-graded siltstone will increase required residence times and
limit the ability to raise containment berms concurrent with disposal of material.
Allowance for drying periods will be required to mitigate increased pore water
pressures.

•

The ability to use booster pumps to elevate dredged material above elevations
of+50 feet NAVD88.

•

The ability to provide safe access, egress, and maneuvering space for heavy
equipment to work material within the containment berm following discharge. This
becomes progressively more difficult as the footprint decreases above +50 feet
NAVD88.

For maintenance dredging, material would be placed at APCO Site 1. In order to dispose
of between 0.98 and 1.20 mcy, it is assumed that the material would consolidate over time,
reducing the placed volume from the in-situ volume. As such, over a twenty acre footprint,
a final elevation of between +64 and +75 feet NAVD88 would be required. This represents
an increase in elevation of greater than 37 feet (assuming long term consolidation of
maintenance material), and upwards of 49 feet. Maintenance material disposal sites can be
managed with berm sizes such as this. However, the scale of the raised elevations
introduces a need to consider, in more detail, the logistical and geotechnical feasibility of
such a site, particularly with a footprint of as little as twenty acres (at the base). For
mechanical placement, ease of access for placement equipment will need to be considered,
and for hydraulic placement, dewatering times may be much reduced due to the limited
footprint.
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Logistical Feasibility
It may not be practical to land the temporary dredge transfer line on the south side of the
sites due to the presence of the Coos Bay Rail Link, which would otherwise require a
perpendicular bore beneath the railroad and consultation with the Coos Bay Railroad
operators. Instead, the temporary dredge transfer line would be elevated (some several feet
above mean high water) at the shore crossing. The pipeline will be supported on steel piles
that span a band of eelgrass on the northern shore of the APCO Site 2. The crossing is at
the narrowest band of eelgrass on the northern shore of the island portion of the APCO
sites. See Figure 4-5.

Figure 4-5:

APCO Site Access

Dredge material offloaded from a barge / scow will be hydraulically placed via a temporary
dredge off-loading area which connects to the hydraulic line prior to crossing eelgrass beds
at the north shore of APCO Site 2.
As the distance between the temporary dredge off-loading area and the APCO Sites is so
short (half a mile), operating a larger fleet of trucks may not be practical, or efficient.
Access would also require a bridge to cross the wetland habitat in the narrow channel
between the sites. Note that the bridge access would be required regardless of the dredging
and offloading methods, as equipment would be needed to work the material within the
site.
Given the lengthy haulage time to dispose of the full dredged material volume, it may be
advantageous to hydraulically offload material from the scows. The pumping distance
would be between half a mile and two thirds of mile, which would facilitate an offloading
rate of upwards of 1,200 CY per hour. The increased offload rate associated with the slurry

ATTACHMENT E
David Evans & Associates
Jordan Cove Energy Project
Dredged Material Management Plan

M&N Project No. 9768
Document No. 9768P0001 Rev: 1
Page 50 of 63

would also allow more efficient use of the scow as part of the dredging operation. However,
this would need a berthing location within the navigation channel. The berthing location
would comprise a series of steel pipe piles, to which the barge or scow, and pumping barge
would be moored.
Environmental Feasibility
Placement of dredged material in the APCO sites would require consideration of impacts
to the delineated wetlands. Truck access would be via the existing site access, which also
avoid the wetland areas. A bridge is required to access Site 2, which would limit impacts
to the eelgrass and shoreline areas between the two sites, minimizing the impacts to the
delineated wetlands. However, prior to working of the material at the site, the mechanical
or hydraulic offloading of material would require the crossing of eelgrass adjacent to the
Federal Navigation Channel. For hydraulic offloading, it would be proposed that the
eelgrass be spanned with either a pipeline or access trestle at its narrowest point, which is
a 60 to 100 feet wide strip north of Site 2. The trestle would require at least five piling
locations within the eelgrass footprint.
4.4.2

South Dunes Site

The South Dunes site (on the JCEP property) is the former location of the Weyerhaeuser
Linerboard production mill that has since been demolished. The site is approximately 110ac in size and located immediately to the north and east of Jordan Cove along the Federal
Navigation Channel, as shown in Figure 4-6. It is approximately 1.25 mi east of the
proposed JCEP slip.
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Location of the South Dunes site Placement Area

The majority of the facilities of the South Dunes site have been demolished; however, the
concrete foundations of the major mill buildings and some minor structures and surface
features remain. The South Dunes site is relatively flat and minimally vegetated. Existing
conditions at the South Dunes site are shown in Figure 4-7. The average surface elevation
is estimated to be +15 feet NAVD88. A large mound is present on the northwest side of
the site.
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South Dunes Site

Figure 4-7:

Existing Conditions at South Dunes site

Prior to construction of the slip, material from Ingram Yard will be placed at the South
Dunes site to initiate the Site Closure Plan (GRI, 2012). Additional material from the slip
and access channel will be required to complete the Closure Plan. The South Dunes site
Closure Plan will provide closure of the settling basins and landfills at the South Dunes
site, and raise the existing grades by a minimum of 3 ft.
Disposal Methods
Excavated and dredged material from the slip and access channel will be transported to the
site in dump trucks. Material will be placed and compacted to meet project specifications.
Additionally, hydraulically dredged material would be transported via pipeline either
through Ingram Yard and the Access Corridor or through the Roseburg property and
discharged within temporary containment berms, allowing material to settle and dewater.
The berms will be constructed using existing on-site material initially, followed by incoming dredge material. The disposal methodology will be similar to that listed in Section
4.4.1 above. Decant water will be returned to the dredge as needed pending final design.
Availability
The disposal sites is within the JCEP project area and, therefore, availability of the site for
dredged material disposal can be confirmed.
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Capacity
Hydraulic placement is advantageous to construct confined placement area with regular
dimensions. Capacity would be limited only by maximum practical height of mounding of
material (for truck offloading) or a newly constructed temporary containment berm (for
hydraulic discharge). Where temporary containment berms are needed, it would be
proposed to construct the berm from existing onsite material. The estimated containment
volume is approximately 4 mcy.
Logistical Feasibility
The South Dunes site is relatively flat and minimally vegetated over a large portion of the
site, which simplifies the clearing and grading process. In addition, the Weyerhaeuser
buildings have been demolished with only portions of the slabs remaining. It will be
confirmed that the existing soil has sufficient bearing capacity to support the load
associated with the dredged material disposal and future site development. For
hydraulically dredged material, dewatering of the dredged material will be required. A
decant water return pipeline will return the water to the slip area or purpose-built decant
basin.
Geotechnical analyses will be required during final design to confirm bearing capacity of
the dredged material and existing soil. Geotextile soil reinforcement or other methods of
soil stabilization may be required to achieve the required the temporary containment berm
heights. Based on the preliminary evaluation, this alternative is technically feasible.
4.4.3

Ingram Yard

Ingram Yard is located immediately north and east of the proposed slip, south of the TransPacific Parkway, directly east of the Henderson Property. The property is owned by the
JCEP. The Roseburg Site is directly east of Ingram Yard, west of Jordan Cove, and south
of the Access Corridor. The property is owned by Roseburg Forest Products.
The Ingram Yard placement site is located immediately south and adjacent to the TransPacific Parkway and north of the proposed slip. Existing conditions are shown in Figure
4-8. The western half of the site is fairly level and grassed over. The surface elevation of
the western half of the site ranges between +15 and +25 feet NAVD88. The eastern half of
the site contains a sand dune with elevations up to +120 feet NAVD88. No structures are
located on the site. The site is approximately 112 ac in size as shown in Figure 4-9.
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Roseburg Site

Ingram Yard
Placement Site

Figure 4-8:

Existing Conditions at the Ingram Yard Site

The site has been identified as a beneficial use alternative and will handle containment for
dredged material. The dredged material placed at Ingram Yard will ultimately be reshaped
for the construction of the JCEP LNG plant facility at an elevation of approximately +46
feet. A temporary containment berm will be constructed with earthmoving equipment using
onsite material. Any hydraulically dredged material would be transported via pipeline to
the contained disposal area. The Roseburg Site is approximately 30 ac in size and largely
consists of vegetated dunes. The site currently has structures located within the property
which will be demolished.
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Ingram Yard Placement Site

Disposal Methods
Excavated and dredged material from the slip and access channel will be transported to the
site in dump trucks. Material will be placed and compacted to meet project specifications.
Additionally, hydraulically dredged material may be transported via pipeline and
discharged within temporary containment berms, allowing material to settle and dewater.
The berms will be constructed using existing on-site material initially, followed by incoming dredge material. The disposal methodology will be similar to that listed in Section
4.4.1 above. Decant water will be returned to the dredge as needed pending final design
Availability
The Ingram Yard disposal site is within the JCEP project area and, therefore, availability
of the site for dredged material disposal can be confirmed. JCEP also has access to the
Roseburg Site and will manage the placement of material at this site.
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Capacity
The estimated containment volume of Ingram Yard is 2.0 mcy. The Roseburg sites may be
used to dispose of upwards of 2.0 mcy of dredged material.
Logistical Feasibility
The minimal vegetation at the site will simplify the clearing and grading process. It is
assumed that the existing soil has sufficient bearing capacity to support the load associated
with the stockpile of material and future site development. Dewatering of the dredged
material will be required. Subsequent geotechnical testing will be required during final
design to verify maximum side slopes and the bearing capacity of the existing soil.
Geotextile soil reinforcement or other methods of soil stabilization may be required to
achieve any required temporary containment berm heights. Based on the preliminary
evaluation, this alternative is technically feasible.
Environmental Feasibility
Ingram Yard is sited near and adjacent to wetlands. However, the existing wetlands at the
north western portion of Ingram Yard will not be impacted when the stockpiled material is
reshaped.
4.5
4.5.1

Feasible Beneficial Use Alternatives
Kentuck Project Site

The Kentuck Project is a roughly 140 acre wetland mitigation and coho salmon habitat
rehabilitation project, located on the western shore of Coos Bay at the mouth of the Kentuck
Slough. Construction activities at the Kentuck Project include earthwork and civil
infrastructure improvements to re-establish tidal connection to the former golf course site.
Because the Kentuck Slough has subsided approximately two to three feet from its
historical profile, as a result of diking and drainage, earthwork activities will include
importing approximately 300,000 cubic yards of dredge material from the Project to raise
the subgrade to a profile conducive to establishing appropriate estuarine and freshwater
habitats. Historical drainage patterns will be re-established to the extent practical given site
constraints.
It is anticipated that imported dredge sand will be mobilized to the site by shallow deck
barge, (with a 6 feet to 8 feet draft) or scow (up to 20 feet draft), pending final equipment
selection to minimize traffic and safety impacts to the local road system (see Figure 4-10).
Given the volume of material, and shallow water near the placement area, hydraulic
offloading is recommended at this site. However, the barge (or scow) would have to be
configured to allow hydraulic offload of material, i.e. there would need to be the capacity
to contain the initial slurry volumes within the barge berthing area. A temporary dredge
off-loading area (comprising steel pipe piles) would be needed to berth the barge before
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pump offloading. The barge (or scow) position would be identified such that it had minimal
impact on the bottom conditions in Coos Bay or the Kentuck Inlet tidal flats.

Figure 4-10: Kentuck Project Restoration Site
Civil infrastructure improvements include constructing a new bridge in East Bay Drive to
allow tidal exchange between Kentuck Inlet and the Kentuck Project; improving the
existing dike separating the site from Kentuck Slough; constructing a new muted tidal
regulator (i.e., “fish friendly” tide gate) in the upper portion of the Kentuck Project to
redirect a portion of Kentuck Slough flows into the Kentuck Project; and raising the profile
of East Bay Drive and approximately 1,900 feet of Golf Course Lane to be above the zone
of tidal influence. A fish-friendly culvert or other structure will be constructed within Golf
Course Lane to allow passage into the drainage above the former golf course irrigation
sump pond.
Construction will require a variety of temporary structures and detour facilities to isolate
work areas from aquatic resources and provide access to adjacent private property. The
proposed work would also remove, to the greatest extent practicable, relic golf course
facilities such as fencing, ditches, foot bridges, and culverts.
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The schedule for the slip and access channel dredging has been developed by the EPC
Contractor, which will allow year-round work on the northern portion of the slip
(Freshwater Dredging) without being in contact with or causing an impact to the waters of
Coos Bay. Saltwater dredging work will include excavating the access channel and
excavation/dredging of the berm and MOF in-water construction. Saltwater dredging will
be constructed across three in-water work windows, October 1 through February 15.
5.2

Navigation Reliability Improvements

The recommended dredged material management alternative for the navigation reliability
improvements (Dredge Areas 1 – 4) dredging is to hydraulically dredge and pump material
to the upland APCO sites. At a dredge production rate of 7,700 cy/day, it is expected that
this work can be completed in 70 to 80 days, with an additional 45 day mobilization period.
However, allowing dredging contractors to access the various equipment available to them,
as well as apply their unique experience, will foster a more competitive market and possibly
result in a more efficient dredging and disposal methodology. Additionally, it is proposed
that the dredging of the navigation reliability improvements could potentially be spread
over up to four in-water work windows (which may improve the logistical feasibility of
placement at APCO Site 2). Therefore, detailed scheduling information has been excluded
from this DMMP. It should be noted, though, that alternative disposal methods (specifically
transport by scow) significantly increases the overall construction window. Re-handling of
dredge material at the APCO sites would also increase the overall construction schedule.
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SUMMARY

Construction of the slip and access channel includes the excavation and dredging of
approximately 5.70 million cubic yards (mcy) of material. The material to be dredged from
the slip and access channel consists primarily of densely packed fine-grained sand with
traces of silt. The design water depth is -45.0 feet MLLW. Allowable overdepth for the slip
and access channel is 2 feet. Advance maintenance dredging is 1.7 feet for the access
channel and 0.5 feet for the slip. Additionally, dredging will be carried out at four
submerged areas (navigation reliability improvements) adjacent to the Federal Navigation
Channel. The design depth is -37 feet MLLW, with an additional advance maintenance and
rock buffer depth of two feet. The overdepth allowance is two feet for all four Dredge
Areas. A total of 584,300 cy of material will be hydraulically dredged, consisting of
505,500 cy of soft siltstone and sandstone, and 78,800 cy of sand.
Twenty dredged material management alternatives were identified and evaluated using a
three-tier screening process. Based on this screening process, five sites were considered
feasible for disposal of construction dredged material. These sites are: LNG Terminal Site
(including the South Dunes Site (Beneficial Use) and Ingram Yard (Beneficial Use)), the
Roseburg Site, the Kentuck Project Site (Beneficial Use), and APCO Sites 1 & 2. However,
disposal of all capital material from the navigation reliability improvements at APCO Site
2 is contingent upon assessments of slope stability, the ability to ensure an adequate
residence time, and safe access for equipment.
For the slip and access channel, periodic maintenance dredging will be carried out every 3
years, with a volume of 115,000 cy per dredging event for the initial 10 years, and 160,000
cy every five years thereafter, for a total of 0.98 mcy. Maintenance dredging of Dredge
Areas 1 – 4, adjacent to the Federal Navigation Channel and when using a three year
dredging frequency, will result in approximately 200,000 cy over 30 years. All
maintenance dredged material would be placed at the upland APCO sites, using a clamshell
dredge with either hydraulic or mechanical offloading. However, disposal at the upland
APCO sites will require raising the elevations above the existing grade by between 37 and
49 feet above existing grade. The use of this disposal strategy will be contingent on the
maintenance dredging planning horizon, logistical feasibility, and geotechnical capacity of
the site(s), which may necessarily be subject to a future re-assessment of maintenance
dredge material disposal strategies.
Table 6-1 outlines the preferred material management alternative for excavation and
dredging of the slip and access channel and the Navigation Reliability Improvement areas
adjacent to the Federal Navigation Channel.
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Preferred Material Management Alternative for Construction

Area

Construction Phase

Volume
(mcy)

Placement
Location

1.40

LNG Terminal
Site
LNG Terminal
Site and
Roseburg Site

Freshwater Dredging Phase 1
Slip

Land-Based Excavation

Slip

Dredging in Pocket Behind 2.40
Berm

Saltwater Dredging Phase 2
Access Channel

Dredging from Bay

1.40

Slip

Dredging Natural Earthen 0.20
Berm
0.30

LNG Terminal
Site and
Roseburg Site
LNG Terminal
Site
Kentuck
Project Site

TOTAL

5.70

Eelgrass Mitigation Dredging

0.04

Navigation Reliability Improvements

0.59

APCO Site 1
and 2
APCO Site 1
and 2
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A.1 Federal Regulations
The Regulation of dredging and dredged material placement is complex, with
responsibility shared between federal and state entities. At the federal level, the US Army
Corps of Engineers (USACE) and US Environmental Protection Agency (USEPA) share
the responsibility for regulating the dredging and discharge of dredged material.
A.1.1 Marine Protection, Research, and Sanctuaries Act of 1972
The Marine Protection, Research, and Sanctuaries Act (MPRSA) regulates the
transportation and placement of dredged material to the ocean. It overlaps with the Clean
Water Act (CWA), formerly the Federal Water Pollution Control Act Amendments of
1972, where jurisdiction is defined by 40 CFR 230.2(b) and 33 CFR 336.0(b). Material
dredged, transported, and placed within the territorial sea (within 3-miles of land), for
purposes of disposal, is regulated under MPRSA. The CWA regulates the placement of
dredged and fill material in Waters of the United States (all waters landward of the
territorial sea, including wetlands).
All proposed dredged material placement activities regulated by the MPRSA or CWA must
also comply with applicable requirements and regulations of the National Environmental
Policy Act (NEPA), and a number of other federal laws and Executive Orders involving
the discharge of dredged material. NEPA serves as an umbrella authority which assures
dredging projects in federal jurisdiction comply with all applicable environmental
requirements.
A.1.2 Rivers and Harbors Act Section 10/Clean Water Act Section 404
The USACE administers a regulatory program under Section 10 of the Rivers and Harbors
Act of 1899, which requires approval by the Secretary of the Army for any work in
navigable waters. For purposes of Section 10, “navigable waters” are defined as those U.S.
waters below the mean high water mark, and those used or usable for interstate or foreign
commerce. A Section 10 permit is required for any dredging activity in navigable waters
regardless of final placement or disposal of the dredged material. The USACE additionally
has the primary responsibility for the CWA Section 404 regulatory permit program. Section
404 of the CWA requires USEPA, in conjunction with the USACE, to impose guidelines
for the discharge of dredged or fill material into waters of the U.S. to ensure that such
discharge will not result in adverse or unacceptable environmental impacts. According to
Section 404, “Waters of the U.S.” extends to all waters, including lakes, streams, mudflats,
sloughs, wetlands, and wetlands adjacent to these waters. The guidelines specify four
conditions for the selection of any aquatic site for the disposal of dredged or fill material
[Section 404(b)(1) Final Rule 40 CFR 230]:
•

There must be no other practicable alternatives available that would have less adverse
impact on the aquatic environment;
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The disposal must not result in violations of applicable state water quality standards,
toxic effluent standards, marine sanctuary requirements, or requirements of the
Endangered Species Act;
The disposal must not cause or contribute to significant degradation of the waters of
the U.S.; and
The permit applicant must show that all appropriate and practicable steps have been
taken to minimize potential adverse impacts of the discharge on the aquatic
environment.

USEPA is ultimately responsible for general environmental oversight under Section 404
and retains permit veto power [Section 404(c)]. Together these permits are known as
Section 10/404 and may be processed concurrently when both dredging and disposal/fill
are necessary. However, a dredging project with no return flow to the waters of the United
States requires only a Section 10 permit.
A.1.3 National Environmental Policy Act
The National Environmental Policy Act (NEPA) is a national policy for the protection of
the environment, which is designed to prevent or eliminate damage to the environment and
support the health and welfare of the public. NEPA establishes a process of environmental
review and public notification for federal planning and decision making. In order to
implement a project under a federal permit, the federal agencies must develop (or direct
the development of) an environmental impact statement or environmental assessment that
considers potential environmental impacts, unavoidable impacts, adverse environmental
effects, and project alternatives.
A.1.4

Endangered Species Act of 1973

Section 7 of the Endangered Species Act (ESA) of 1973, as amended, requires federal
agencies to ensure their actions do not jeopardize federally endangered or threatened
species or their critical habitats. If a project could affect a threatened or endangered species
in the marine environment, coordination with the U.S. Fish and Wildlife Service (USFWS)
and/or National Marine Fisheries Service (NMFS) is required.
A.1.5 Federal Coastal Zone Management Act of 1972
The Federal Coastal Zone Management Act (CZMA) of 1972 and its amendments [Public
Law 92-583] declared a national interest in the effective management, beneficial use,
protection, and development of the coastal zone. The CZMA grants state and local
governments the primary responsibility for planning and regulation of land and water uses
in the coastal zone. Federal projects within the coastal zone, including dredging and
dredged material placement activities, must be consistent to the maximum extent practical
with the approved state programs. For nonfederal projects, a required USACE permit
cannot be issued until the ODLCD has concurred that the project is in compliance with the
approved coastal zone management plan.
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A.1.6 Section 401 Certification Program
Section 401 of the Federal CWA provides the USEPA authority (or USEPA may designate
authority to a state agency) to certify project compliance with applicable State water quality
standards. For non-federal projects, Section 401 certification is a precondition to
compliance with Section 404 guidelines and is required before receiving a Section 404
permit for placement of dredged or fill material in an aquatic or nearshore environment, or
when dredged material is to be hydraulically placed in an upland environment where return
flows may affect waters of the United States. The Oregon Department of Environmental
Quality (ODEQ) is the agency responsible for certifying under Section 401 that a proposed
discharge will comply with Oregon water quality standards. Under the Section 401
certification program, the ODEQ certifies and may use any requirement or policy of state
law that protects aquatic habitat to condition the Section 401 certification. In situations
where the state has no jurisdiction (i.e., tribal lands and military installations), USEPA
provides Section 401 certification.
A.2 Oregon State Regulations
At the state level, regulation is carried out by the Oregon Department of Environmental
Quality (ODEQ), Oregon Department of State Lands (ODSL), and the Oregon Department
of Land Conservation and Development (ODLCD).
A.2.1 Removal/Fill Permit
The ODSL issues a permit for any activity that proposes removal, fill or alterations equal
to or exceeding fifty cubic yards of material within the beds or banks of the Waters of the
State of Oregon, and for any amount of removal, filling or alteration in State Scenic
Waterways and essential salmon habitat (ESH). Coos Bay is designated as ESH.
A.3 Regional
A.3.1 Pacific Northwest Sediment Evaluation Framework
The USACE, Portland District uses the Sediment Evaluation Framework (SEF) for the
Pacific Northwest to ensure that projects and the projects permitted by the USACE
Regulatory Program comply with the MPRSA and CWA. The SEF is a regional framework
that was developed in 2009 by the USACE and USEPA in cooperation with a number of
northwest state and federal agencies to evaluate the suitability of dredged material for inwater placement. Dredging and placement projects must all undergo the USACE sediment
characterization review process by the SEF interagency Project Review Group (PRG).
PRG representatives include members from many federal and state agencies including the
USACE, USEPA, NMFS, USFWS, and ODEQ, among others.
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APPENDIX B
MATERIAL CHARACTERIZATION
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B.1 Slip and Access Channel Material Characteristics
A collection of the historic and project geotechnical sampling locations relevant to the slip
are shown in Figure B-1. The findings of each subsurface exploration effort are
summarized in the following subsections.

Figure B-1. Historic and Project Geotechnical Sampling Locations (Image Source:
USDA, 2012)
B.1.1 Soil Data Collected for Nucor Steel in 1997
Subsurface exploration was performed by GRI in November 1997 for Nucor Steel. Two
soil borings (H1, H4) were identified in or close to the proposed slip and their locations are
shown in Figure B-1.
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At Boring H1, the first 14 feet below the ground surface was fill material consisting of very
dense brown sand. The material is fine grained with some gravel and trace silt. The amount
of gravel decreases with depth, with zero gravel below 12 ft. The water table was located
approximately 11feet below the ground surface (+9 feet NAVD88). From 14 to 25 feet the
material consists of medium dense brown sand that is fine grained with traces of silt. A
thin layer of frequent organics, possibly peat, was found between 14 and 15 feet. The
material consists of very dense brown sand below 25 feet and turns gray below 35 feet. The
moisture content of the boring was consistent with values of 17-25%.
Boring H4 was 70.3-fee and the surface elevation was less than 20 feet NAVD88. The first
12 feet below the ground surface is fill material consisting of loose to medium dense brown
sand. The material is fine grained with scattered shell fragments to 10 feet and trace silt.
From 12 to 20 feet, the material consists of dense brown sand that is fine grained with
traces of silt. A thin layer of heavily rooted and frequent organics, possibly peat, was found
between 12 and 13 feet. The material consists of very dense sand below 20 feet (6 m) and
turns gray below 40 feet. The moisture content of the boring was consistent with values of
18-25%.
Two grain size analyses were conducted for H1 as given in Table B-1 and in Figure B-1.
Table B-1.

Sediment Properties, 1997 Sediment Sampling

H1

S-3

15

0.25

Standard
Deviation
(σ
σ)
0.06

H1

S-8

45

0.23

0.07

Gray sand, fine grained with trace silt

H4

S-2

10

0.25

0.06

Gray sand, fine grained with trace silt

H4

S-9

45

0.24

0.06

Gray sand, fine grained with trace silt

Boring Sample
No.
No.

Depth
(ft)

D50
(mm)

Description
Gray sand, fine grained with trace silt

B.1.2 Soil Data Collected for the Project in 2005
Subsurface exploration was performed for the Project by GRI in 2005. The exploration
included the collection of soil borings and cone penetration test (CPT) probes in the
Roseburg facility. The location of the borings and CPT probes are shown in Figure B-1.
Results of the sediment properties are given in Table B-2.
Table B-2.
Boring
No.

Sediment Properties, 2005 GRI Sediment Sampling
Sample
No.

Depth
(ft)

STD
Moisture
Penetration
Content
Resistance
(%)
(Tons/sf)

Description
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20

0.25

Medium dense to very dense
brown sand, fine grained with
trace silt, scattered pieces of
wood

B-8

S-2

10

18

.55

Medium dense to very dense
brown sand, fine grained with
trace silt, scattered pieces of
wood

B-8

S-15

70

25

1.0

Very dense gray sand, fine
grained with trace silt

Probe
No.
CPT-20

Depth
(ft)
5.0 – 73.8

Sand to silty sand (See probes in Appendix A for details)

CPT-26

5.0 – 45.6

Sand to silty sand from 5.0 ft to 18 ft; Sand from 18.0 ft to
45.6 ft (See probes in Appendix A for details)

Soil Behavior Type

B.1.3 Soil Data Collected for the Project in 2007
Subsurface exploration was performed for the Project by GRI in June and July 2007. The
exploration included the collection of soil borings and cone penetration test (CPT) probes,
together with a vibrating-wire piezometer and two observation standpipes to measure
fluctuations in the water table. Results of the sediment properties are given in Table B-3.
Locations of the borings and CPT probes are given in Figure B-1. Consistent with the
earlier explorations, the boring logs show that the site is mantled with relatively clean, finegrained sand. The sand is believed to be underlain by weathered sandstone; however, sand
extended to the maximum depth of all the explorations (the borings were advanced to
depths of about 70 to 160 ft). The transition between fill in the upper 10 to 15 ft of the sand
deposit on the flatter portions of the site to the underlying dune sand was indiscernible
based on visual observations in many of the explorations.
Laboratory testing of samples obtained from the borings was limited to natural moisture
content, grain size (by washed sieve methods), and other physical characteristics. All soil
samples were granular, therefore no additional testing was considered necessary.

ATTACHMENT E
David Evans & Associates
Jordan Cove Energy Project
Dredged Material Management Plan

Table B-3.

M&N Project No. 9768
Document No. 9768P0001 Rev: 1
Page B-4

Sediment Properties, 2007 Sediment Sampling

Boring Sample
No.
No.

Depth
(ft)

% Passing No. 200
Sieve

Classification

B-25

S-3

15

1.3

SAND, fine grained

B-25

S-6

30

1.3

SAND, fine grained, trace silt

B-26

S-4

20

2.8

SAND, fine grained, trace silt

B-27

S-18

90

4.0

SAND, fine grained, trace silt

B-30

S-13

20

4.0

SAND, fine grained, trace silt

B-35

S-4

20

1.7

SAND, fine grained

B35

S-10

50

3.0

SAND, fine grained, trace silt

B.1.4 Sediment Sampling and Analysis Program
A comprehensive sediment sampling and analysis plan (SAP) was completed for the
Project by SHN in October 2006 to characterize dredged sediments within the access
channel for physical and chemical parameters. The full text of the SAP report is available
under a separate document titled “Sediment Sampling and Analysis Report, Oregon Marine
Gateway Terminal, Coos Bay, Oregon” (SHN, 2007).
The SAP was developed in accordance with the Dredged Material Evaluation Framework:
Lower Columbia River Management Area (DMEF) (USACE/USEPA, 1998) and
Evaluation of Dredged Material Proposed for Ocean Disposal (Testing Manual)
(USACE/USEPA, 1991).
Eight soil borings, identified in Figure B-1, were drilled to a depth range of approximately
8 to 33.5 ft below the sediment surface. Each boring was continuously cored in 4 ft sections
from the existing sediment surface to the designed dredge depth or until refusal was
encountered.
The results of the grain size distribution indicated the average percent of sand present in
sediment samples was approximately 99.85%. None of the sediment samples analyzed for
grain size distribution contained a sand content less than 80%. The sand consists of almost
entirely of densely packed, fine to medium sized sand. Trace amounts of fines were present
in surface sands and two boring locations (JC-03 and JC-04) contained a thin layer of fine
grained sediment (silt and clay) on the surface (2-3 inches thick). The material appears to
be homogeneous native sands and no areas of visibly contaminated sediments were present.
The results of Total Volatile Solids (TVS) analysis indicated the average percent of TVS
present was approximately 0.71%. None of the sediment samples analyzed for TVS
contained greater than 5% TVS. The highest reported TVS result was in sample JC-03/04A, at 2.74%. This TVS result was likely due to the thin layer of fine-grained material
present in this area. Based on the results of the sediment sample analysis, and the DMEF
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guidelines for the Tiered Evaluation Process, no further testing of sediment samples was
conducted.
B.2 Navigation Reliability Improvements Material Characteristics
Historical boring logs from the Coos Bay Federal Navigation Channel were evaluated to
provide a dredged sediment characterization for the navigation reliability improvements.
More recently, a geotechnical site investigation of the locations associated with the
navigation reliability improvements to the channel was carried out by GRI in 2011,
followed up by additional borings in 2016. The results of the 2011 and 2016 borings are
described in a combined geotechnical report (GRI 2016), which has been used as the
primary basis of the material characterization.
The information in GRI (2016) is generally consistent with a prior interface profile
developed using various geophysical measurements and overwater borings (David Evans
and Associates, Inc., 2010 and 2016), which estimated the rock surface (Figure B-2).

Figure B-2.

Rock Surface in the Vicinity of Coos Bay Federal Navigation Channel

It is noted that the 1994 borings and the DEA interface profile are in general agreement,
although the 1994 borings and jet probes did not extend sufficiently far outside of the
existing channel footprint in order to facilitate a comprehensive evaluation of the top of
rock interface associated with the navigation reliability improvements. The GRI 2011
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borings were also limited, but have since been complimented by the 2016 site investigation,
which shows better agreement with the 1994 study.
Rock and sand volumes have been calculated using an interface surface which has been
interpolated from various data sources, including the GRI boring, jet probes, multi-beam
bathymetric sonar, and geophysical data.
B.2.1 Rock Characteristics
Referencing GRI (2016), sedimentary marine siltstones and sandstones are present
between the mouth and CM 9. These sandstones and siltstones are exposed at the mudline
and visible in surface exposures at some locations along the channel. The uppermost
surface of the siltstone and sandstone is typically fractured and in some areas has weathered
to the consistency of a hard soil. The rock at the improvement area locations generally has
an unconfined compressive strength of less than 1,800 psi, which would characterize it as
being very-soft to soft. This distinction impacts on the dredging and excavation production
rate.
At Locations #1 and #2, between CM 2 and CM 5, rock is exposed within one to three feet
of the mudline in the majority of boreholes (B31, B33, B34, and B40), typically
encountering a soft sandstone or siltstone (Borehole B21) below the sand layer, and fully
exposed at Borehole B7-A.
At Location #3 (RM 6), Borehole B15 suggests that a harder rock was encountered within
one foot of the sand layer. It is noted, however, that Borehole B16 shows sand to below the
dredged depth (overlying at siltstone). Further, Boreholes 14 and 17 (on either side of
location 3) indicate a deeper layer of sand (some ten to fifteen feet below mudline).
Therefore, the rock at this improvement location is considered to be highly localized, and
that it is concluded that this location will largely consist of sand.
At Location #4 (RM 7), no rock was encountered within the dredging area. The most
relevant rock characteristics are set out in Table B-4 below.
Table B-4. Rock Characteristics
Dry
Unconfined
Unit
Boring Compressive Weight
Stress (psi)
(pcf)
Not
Not defined
B5
defined
103
–
633 to 1,120
B7A
111
B11

n/a

n/a

Core
Recovery RQD* Notes
(%)
Siltstone
Not
defined Sandstone
25 to
50 to 100
Sandstone
100
Not
defined

n/a

n/a

Sand only

Improvement
Location
/ Two
Three
Four
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Dry
Unconfined
Unit
Boring Compressive Weight
Stress (psi)
(pcf)

Core
Recovery RQD* Notes
(%)

Improvement
Location

100

96 to
100

23 to 100

0
to
100

111- 114

Not
defined

Not
defined

90 -127

Not
defined

Not
defined

Sand overlying
a
highly
localized
Sandstone
Sand overlying
very
soft
siltstone
Sand overlying
a very soft
sandstone
Sand overlying
a soft sandstone

n/a

n/a

n/a

n/a

Sand only

One

B38

n/a

n/a

n/a

n/a

Sand only

Four

B40

335 to 428

109-112

Not
defined

Sand overlying
Not
a very soft One
defined
sandstone

B15

1,461
11,361

to 124
149

to

B21

Not defined

180
912

to

B31

495 to 512

B33

1,239
1,681

B34

to

* Rock Quality Designation

Figure B-3.

Boring Locations

Three

Two

One
One
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Boring Locations

B.2.2 Sand Characteristics
A great deal of information is available regarding the surface sediment characteristics
based on investigations performed in support of the ongoing maintenance dredging at Coos
Bay (USACE 2005, 2009) as well as the GRI (2016) and SHN (2007) investigations.
The majority of the unconsolidated sediment to be dredged is fine-to-medium grained,
loose-to-dense sand, with varying amounts of silt. SPT values range from eight to fifty at
the depths to be dredged. The moisture content is between nineteen and twenty-five
percent. GRI (2016) indicates that the sand has a low fines content, with between five and
seven percent passing the No. 200 sieve.
B.2.3 Summary of Dredged Material Characteristics
The subsurface exploration was performed by GRI between 2011 and 2016. Boring logs
are set out in Appendix B. A total of thirty nine borings were carried. Of the thirty nine
borings, nine were located within the direct vicinity of the four dredging locations
associated with the navigation reliability improvements to the Federal Navigation Channel.
However, the remaining boreholes are important in the overall characterization the dredged
material in the region. Dredged material characterization at each of the four deepening
locations are set out in Table B-5 below.
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Table B-5. Summary of Dredged Material Characterization
Dredging Area
1

Relevant
Boring
B7, B31, B33,
B34, and B40

2

B5 and B21

3

B14 – B17

4

B11 and B38

Notes

Properties

Sand overlying
Soft Sandstone

633 to 1,200 psi

Sand overlying
Soft Siltstone /
Sandstone
Loose to Dense
Sand

633 to 1,120

Loose to medium
dense Sand

m/c 25 to 26%
SPT 5 to 10

n/a
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APPENDIX C
BORINGS

FRACTURES/FT

BLOW COUNT

SAMPLE TYPE

SAMPLE NO.

Surface Elevation: -39.5 ft [±] (MLLW)

UCS, PSI

CLASSIFICATION OF MATERIAL

ELEVATION, FT
DEPTH, FT

GRAPHIC LOG

DEPTH, FT

ATTACHMENT E
BLOWS PER FOOT
MOISTURE CONTENT, %
FINES CONTENT, %
LIQUID LIMIT, %
PLASTIC LIMIT, %
0

COMMENTS AND
ADDITIONAL
TESTS

50

100

50

100

SILTSTONE/SANDSTONE, dark gray, fresh,
extremely soft to very soft (R0 to R1), very closely to
closely fractured, near vertical jointing, interbedded
(Bastendorff Formation)

5

R-1

R-2

10

---red-brown, moderately weathered, extremely soft
(R0), clayey at 11.5 ft
R-3

15

R-4

20

(9/13/2010)

-61.0
21.5

GRI ROCK BORING LOG (LAT/LONG) GRI DATA TEMPLATE.GDT 10/19/16

25

30

35

40

0

CORE RECOVERY, %
ROCK QUALITY DESIGNATION (RQD), %

Logged By: J. Gordon
Drilled by: Hard Core Drilling, Inc.
Date Started: 9/13/10
Coordinates: 43.38583333° N 124.29083333° W (WGS 84)
Drilling Method: Mud Rotary
Hammer Type: Auto Hammer
Equipment: CME 55 Truck-Mounted Drill Rig
Weight: 140 lb
Hole Diameter: 5 in.
Drop: 30 in.
Energy Ratio: Not Available
Note: See Legend for Explanation of Symbols

BORING B-5
OCT. 2016

JOB NO. 5128

FIG. 6A

SANDSTONE, dark gray, fine grained, fresh, very
soft (R1), closely to moderately closely fractured,
horizontal to inclined jointing, contains shells,
massive (Empire Formation)

FRACTURES/FT

BLOW COUNT

SAMPLE TYPE

SAMPLE NO.

Surface Elevation: -21.0 ft [±] (MLLW)

UCS, PSI

CLASSIFICATION OF MATERIAL

ELEVATION, FT
DEPTH, FT

GRAPHIC LOG

DEPTH, FT

ATTACHMENT E
BLOWS PER FOOT
MOISTURE CONTENT, %
FINES CONTENT, %
LIQUID LIMIT, %
PLASTIC LIMIT, %
0

COMMENTS AND
ADDITIONAL
TESTS

50

100

50

100

R-1

633

5

R-2

655

R-3

10

---calcite cemented between 11 and 12 ft; soft (R2)
below 11 ft
1193

---calcite cemented between 13 and 13.5 ft
15

(9/9/2010)

R-4
-36.0
15.0

20

GRI ROCK BORING LOG (LAT/LONG) GRI DATA TEMPLATE.GDT 10/19/16

25

30

35

40

0

CORE RECOVERY, %
ROCK QUALITY DESIGNATION (RQD), %

Logged By: J. Gordon
Drilled by: Hard Core Drilling, Inc.
Date Started: 9/9/10
Coordinates: 43.36444444° N 124.31416667° W (WGS 84)
Drilling Method: Mud Rotary
Hammer Type: Auto Hammer
Equipment: CME 55 Truck-Mounted Drill Rig
Weight: 140 lb
Hole Diameter: 5 in.
Drop: 30 in.
Energy Ratio: Not Available
Note: See Legend for Explanation of Symbols

BORING B-7A
OCT. 2016

JOB NO. 5128

FIG. 8A

FRACTURES/FT

BLOW COUNT

SAMPLE TYPE

SAMPLE NO.

Surface Elevation: -38.0 ft [±] (MLLW)

UCS, PSI

CLASSIFICATION OF MATERIAL

ELEVATION, FT
DEPTH, FT

GRAPHIC LOG

DEPTH, FT

ATTACHMENT E
BLOWS PER FOOT
MOISTURE CONTENT, %
FINES CONTENT, %
LIQUID LIMIT, %
PLASTIC LIMIT, %
50

0

COMMENTS AND
ADDITIONAL
TESTS
100

SAND, trace silt, gray, medium dense, fine to
medium grained

Casing
embedded to
3.5 ft below
mudline

5

10

15

S-1

8
10
14

S-2

11
18
23

S-3

18
27
34

---dense below 10 ft

---trace to some silt, very dense below 15 ft
(7/25/2016)

-54.5
16.5

24

41

61

20

GRI ROCK BORING LOG (LAT/LONG) GRI DATA TEMPLATE.GDT 10/19/16

25

30

35

40

0

Logged By: S. Reddy
Drilled by: Hard Core Drilling, Inc.
Date Started: 7/25/16
Coordinates: 43.4165° N 124.27392° W (WGS84)
Drilling Method: Mud Rotary
Hammer Type: Auto Hammer
Equipment: CME 75 HT Truck-Mounted Drill Rig
Weight: 140 lb
Hole Diameter: 5 in.
Drop: 30 in.
Energy Ratio: 0.85
Note: See Legend for Explanation of Symbols

50

100

BORING B-11
OCT. 2016

JOB NO. 5128

FIG. 13A

5

SAND, trace silt, dark gray, medium dense to dense,
fine to medium grained
SANDSTONE, gray, fine to medium grained, fresh,
hard (R4), closely fractured, inclined jointing, open to
healed calcite in joints and bedding (Coaledo
Formation)
---contains shells from 3.5 to 8.5 ft
---soft (R2) below 5 ft

-34.0
1.0

S-1
11361

R-1

50/1.5"

FRACTURES/FT

BLOW COUNT

SAMPLE TYPE

SAMPLE NO.

Surface Elevation: -33.0 ft [±] (MLLW)

UCS, PSI

CLASSIFICATION OF MATERIAL

ELEVATION, FT
DEPTH, FT

GRAPHIC LOG

DEPTH, FT

ATTACHMENT E
BLOWS PER FOOT
MOISTURE CONTENT, %
FINES CONTENT, %
LIQUID LIMIT, %
PLASTIC LIMIT, %
0

50

COMMENTS AND
ADDITIONAL
TESTS
100

50/1.5"
N/A
1

Casing
embedded to
1 ft below
mudline

0
0
2554

1
R-2

1
2
1

10

1

1461

---widely fractured below 10 ft

0
R-3

0
0
0
0

15

1335

0
R-4

0
0

---medium hard (R3) below 18.5 ft

0

4226

0

20

0
R-5

---soft (R2) below 22 ft
(7/14/2016)

1150
-56.5
23.5

0
2
1

GRI ROCK BORING LOG (LAT/LONG) GRI DATA TEMPLATE.GDT 10/19/16

25

30

35

40

0

50

100

CORE RECOVERY, %
ROCK QUALITY DESIGNATION (RQD), %

Logged By: S. Reddy
Drilled by: Hard Core Drilling, Inc.
Date Started: 7/14/16
Coordinates: 43.40395° N 124.28014° W (WGS84)
Drilling Method: Mud Rotary/HQ-3 Wireline Core
Hammer Type: Auto Hammer
Equipment: CME 75 HT Truck-Mounted Drill Rig
Weight: 140 lb
Hole Diameter: 4 in.
Drop: 30 in.
Energy Ratio: 0.85
Note: See Legend for Explanation of Symbols

BORING B-15
OCT. 2016

JOB NO. 5128

FIG. 17A

FRACTURES/FT

BLOW COUNT

SAMPLE TYPE

SAMPLE NO.

Surface Elevation: -29.5 ft [±] (MLLW)

UCS, PSI

CLASSIFICATION OF MATERIAL

ELEVATION, FT
DEPTH, FT

GRAPHIC LOG

DEPTH, FT

ATTACHMENT E
BLOWS PER FOOT
MOISTURE CONTENT, %
FINES CONTENT, %
LIQUID LIMIT, %
PLASTIC LIMIT, %
0

50

COMMENTS AND
ADDITIONAL
TESTS
100

SAND, trace silt, dark gray, medium dense to dense,
fine to medium grained, contains shell fragments

5

SILTSTONE, dark gray, fresh, very soft (R1), very
closely to closely fractured, inclined to nearly vertical
jointing and nearly horizontal bedding (Bastendorff
Formation)

Casing
embedded to
3 ft below
mudline
-33.0
3.5
R-1
R-2

>10
N/A
4
5

R-3

3
N/A
>10

10

8
R-4

2
N/A
N/A
3

15
R-5

>10
R-6

---very soft (R1) moderately closely fractured below
20.5 ft
-52.5
23.0

N/A
N/A

180

0
R-7

(7/15/2016)

1
1

---light gray, soft (R2) between 18 and 18.5 ft
20

3

0
0

GRI ROCK BORING LOG (LAT/LONG) GRI DATA TEMPLATE.GDT 10/19/16

25

30

35

40

0

50

100

CORE RECOVERY, %
ROCK QUALITY DESIGNATION (RQD), %

Logged By: S. Reddy
Drilled by: Hard Core Drilling, Inc.
Date Started: 7/15/16
Coordinates: 43.38451° N 124.29271° W (WGS84)
Drilling Method: HQ-3 Wireline Core
Hammer Type: Auto Hammer
Equipment: CME 75 HT Truck-Mounted Drill Rig
Weight: 140 lb
Hole Diameter: 4 in.
Drop: 30 in.
Energy Ratio: 0.85
Note: See Legend for Explanation of Symbols

BORING B-21
OCT. 2016

JOB NO. 5128

FIG. 23A

FRACTURES/FT

BLOW COUNT

SAMPLE TYPE

SAMPLE NO.

Surface Elevation: -23.5 ft [±] (MLLW)

UCS, PSI

CLASSIFICATION OF MATERIAL

ELEVATION, FT
DEPTH, FT

GRAPHIC LOG

DEPTH, FT

ATTACHMENT E
BLOWS PER FOOT
MOISTURE CONTENT, %
FINES CONTENT, %
LIQUID LIMIT, %
PLASTIC LIMIT, %
0

50

COMMENTS AND
ADDITIONAL
TESTS
100

SAND, trace silt, gray, very dense, fine grained

SANDSTONE, dark gray, fine grained, fresh, very
soft (R1), horizontal to inclined jointing, massive
(Empire Formation)

Casing
embedded to
2 ft below
mudline

-26.0
2.5
S-1
495

32-50/4"

32
50/4"
0

5

0
461

R-1

0
0
0

10

0

448

1
R-2

0
0
0

512

0

15

0
588

R-3

0
0
0

20

0

513

578

0
R-4

0
1

619

0

GRI ROCK BORING LOG (LAT/LONG) GRI DATA TEMPLATE.GDT 10/19/16

25

0
R-5
438

30

0

(8/2/2016)

-52.5
29.0

0
0
0

35

40

0

50

100

CORE RECOVERY, %
ROCK QUALITY DESIGNATION (RQD), %

Logged By: S. Reddy
Drilled by: Hard Core Drilling, Inc.
Date Started: 8/2/16
Coordinates: 43.36265° N 124.31654° W (WGS84)
Drilling Method: Mud Rotary/HQ-3 Wireline Core
Hammer Type: Auto Hammer
Equipment: CME 75 HT Truck-Mounted Drill Rig
Weight: 140 lb
Hole Diameter: 4 in.
Drop: 30 in.
Energy Ratio: 0.85
Note: See Legend for Explanation of Symbols

BORING B-31
OCT. 2016

JOB NO. 5128

FIG. 33A

S-1
1681

R-1

SAMPLE TYPE

FRACTURES/FT

-22.5
1.0

BLOW COUNT

SAND, trace silt, brown, very dense, fine to medium
grained, contains shell fragments
SANDSTONE, dark gray, fine grained, fresh, soft
(R2), widely fractured, horizontal to inclined jointing,
massive (Empire Formation)

SAMPLE NO.

Surface Elevation: -21.5 ft [±] (MLLW)

UCS, PSI

CLASSIFICATION OF MATERIAL

ELEVATION, FT
DEPTH, FT

GRAPHIC LOG

DEPTH, FT

ATTACHMENT E

8
14
50/6"

N/A

BLOWS PER FOOT
MOISTURE CONTENT, %
FINES CONTENT, %
LIQUID LIMIT, %
PLASTIC LIMIT, %
0

50

COMMENTS AND
ADDITIONAL
TESTS

100
8-14-50/6"
Casing

embedded to
1 ft below
mudline

N/A
1
0
0

5

0

1729

0
R-2

0
0

1723

0

10

1
0
R-3

0
0
0

15
1576

R-4

0
0

R-5

1
0
0

20
1239

R-6

0
0
0

R-7

0

25
GRI ROCK BORING LOG (LAT/LONG) GRI DATA TEMPLATE.GDT 10/19/16

0

0

1495

0
0
R-8

0
0

30

(7/22/2016)

-52.5
31.0

N/A

35

40

0

50

100

CORE RECOVERY, %
ROCK QUALITY DESIGNATION (RQD), %

Logged By: S. Reddy
Drilled by: Hard Core Drilling, Inc.
Date Started: 7/22/16
Coordinates: 43.35849° N 124.31929° W (WGS84)
Hammer Type: Auto Hammer
Drilling Method: Mud Rotary/HQ-3 Wireline Core
Equipment: CME 75 HT Truck-Mounted Drill Rig
Weight: 140 lb
Hole Diameter: 4 in.
Drop: 30 in.
Energy Ratio: 0.85
Note: See Legend for Explanation of Symbols

BORING B-33
OCT. 2016

JOB NO. 5128

FIG. 35A

FRACTURES/FT

BLOW COUNT

SAMPLE TYPE

SAMPLE NO.

Surface Elevation: -40.5 ft [±] (MLLW)

UCS, PSI

CLASSIFICATION OF MATERIAL

ELEVATION, FT
DEPTH, FT

GRAPHIC LOG

DEPTH, FT

ATTACHMENT E
BLOWS PER FOOT
MOISTURE CONTENT, %
FINES CONTENT, %
LIQUID LIMIT, %
PLASTIC LIMIT, %
50

0

COMMENTS AND
ADDITIONAL
TESTS
100

SAND, trace silt, gray, loose, fine to medium
grained, contains shell fragments

Casing
embedded to
3.5 ft below
mudline

5

10

S-1

3
3
5

8

S-2

4
5
6

11

S-3

5
10
10

---medium dense below 10 ft

15

(7/20/2016)

-57.0
16.5

20

20

GRI ROCK BORING LOG (LAT/LONG) GRI DATA TEMPLATE.GDT 10/19/16

25

30

35

40

0

Logged By: S. Reddy
Drilled by: Hard Core Drilling, Inc.
Date Started: 7/20/16
Coordinates: 43.35382° N 124.32176° W (WGS84)
Drilling Method: Mud Rotary/HQ-3 Wireline Core
Hammer Type: Auto Hammer
Equipment: CME 75 HT Truck-Mounted Drill Rig
Weight: 140 lb
Hole Diameter: 4 in.
Drop: 30 in.
Energy Ratio: 0.85
Note: See Legend for Explanation of Symbols

50

100

BORING B-34
OCT. 2016

JOB NO. 5128

FIG. 36A

FRACTURES/FT

BLOW COUNT

SAMPLE TYPE

SAMPLE NO.

Surface Elevation: -38.0 ft [±] (MLLW)

UCS, PSI

CLASSIFICATION OF MATERIAL

ELEVATION, FT
DEPTH, FT

GRAPHIC LOG

DEPTH, FT

ATTACHMENT E
BLOWS PER FOOT
MOISTURE CONTENT, %
FINES CONTENT, %
LIQUID LIMIT, %
PLASTIC LIMIT, %
0

COMMENTS AND
ADDITIONAL
TESTS

50

100

50

100

SAND, trace to some silt, gray, medium dense, fine
to medium grained, contains shell fragments

5
S-1

8
12
15

27

S-2

12
14
13

27

S-3

11
13
17

S-4

14
18
20

S-5

13
15
20

---shell fragments absent below 7.5 ft

10

---medium dense to dense below 10 ft

---dense below 12.5 ft

15

(8/4/2016)

-54.5
16.5

30

38

35

20

GRI ROCK BORING LOG (LAT/LONG) GRI DATA TEMPLATE.GDT 10/19/16

25

30

35

40

0

Logged By: S. Reddy
Drilled by: Hard Core Drilling, Inc.
Date Started: 8/4/16
Coordinates: 43.41162° N 124.27669° W (WGS84)
Drilling Method: Mud Rotary
Hammer Type: Auto Hammer
Equipment: CME 75 HT Truck-Mounted Drill Rig
Weight: 140 lb
Hole Diameter: 5 in.
Drop: 30 in.
Energy Ratio: 0.85
Note: See Legend for Explanation of Symbols

BORING B-38
OCT. 2016

JOB NO. 5128

FIG. 38A

FRACTURES/FT

BLOW COUNT

SAMPLE TYPE

SAMPLE NO.

Surface Elevation: -36.5 ft [±] (MLLW)

UCS, PSI

CLASSIFICATION OF MATERIAL

ELEVATION, FT
DEPTH, FT

GRAPHIC LOG

DEPTH, FT

ATTACHMENT E
BLOWS PER FOOT
MOISTURE CONTENT, %
FINES CONTENT, %
LIQUID LIMIT, %
PLASTIC LIMIT, %
50

0

COMMENTS AND
ADDITIONAL
TESTS
100

SILT, gray, soft, very thin interbedded layers of fineto medium-grained sand

5

SAND, trace to some silt, dark gray, dense, fine to
medium grained

Casing
embedded to
3 ft below
mudline

-41.0
4.5

S-1

0
0
3

S-2

5
15
20

S-3

15
23
29

S-4

16
22
33

S-5

20
30
34

S-6

23
28
34

---very dense below 7.5 ft

10

15

(8/9/2016)

-53.0
16.5

3

35

52

55

64

62

20

GRI ROCK BORING LOG (LAT/LONG) GRI DATA TEMPLATE.GDT 10/19/16

25

30

35

40

0

Logged By: S. Reddy
Drilled by: Hard Core Drilling, Inc.
Date Started: 8/9/16
Coordinates: 43.42183° N 124.26525° W (WGS84)
Drilling Method: Mud Rotary
Hammer Type: Auto Hammer
Equipment: CME 75 HT Truck-Mounted Drill Rig
Weight: 140 lb
Hole Diameter: 5 in.
Drop: 30 in.
Energy Ratio: 0.85
Note: See Legend for Explanation of Symbols

50

100

BORING B-37
OCT. 2016

JOB NO. 5128

FIG. 37A

ATTACHMENT E

ATTACHMENT E

SAMPLES

SURFACE ELEVATION 16.1 ft (±)

% PASSING
NO. 200 SIEVE

DEPTH, FT

DEPTH, FT

CLASSIFICATION OF MATERIAL

STD PENETRATION RESISTANCE
(140-LB WEIGHT, 30-IN. DROP)

W

GRAPHIC LOG

ATTACHMENT E

BLOWS PER FOOT
MOISTURE CONTENT, %

0

50

100

FILL: Dense, brown SAND; fine grained

----------scattered shells at 5 ft
W

5

37

S-1

---------scattered gravel and root debris at 10 ft
10.5

W

10

S-2

20

S-3

19

Medium dense, brown SAND; fine grained, clean to trace silt

15

W

2

20

W

22

S-4

25

W

S-5

35

----------dense, gray below 30 ft
3

46

W

30

S-6

35

W

37

S-7

40
2-IN.-OD SPLIT-SPOON SAMPLER

X

TORVANE SHEAR
STRENGTH, TSF
UNDRAINED SHEAR
STRENGTH, TSF

*

NO RECOVERY

3-IN.-OD THIN-WALLED SAMPLER
G

GRAB SAMPLE OF DRILL CUTTINGS
NX CORE RUN

SLOTTED PVC PIPE
W Water Level (date)

Liquid Limit
Moisture Content
Plastic Limit

0

0.5

1.0

(TONS PER FT 2)

GR I
AUG. 2007

BORING B-25
JOB NO. 4277-J

FIG. 8A

Dense, gray SAND; fine grained, trace silt

3

SAMPLES

% PASSING
NO. 200 SIEVE

DEPTH, FT

DEPTH, FT

SURFACE ELEVATION 16.1 ft (±)

BLOWS PER FOOT
MOISTURE CONTENT, %

0

50

100

47

W

40

CLASSIFICATION OF MATERIAL

STD PENETRATION RESISTANCE
(140-LB WEIGHT, 30-IN. DROP)

W

GRAPHIC LOG

ATTACHMENT E

S-8

----------very dense, brown below 45 ft
W

45

68

S-9

----------dense below 50 ft
W

50

48

S-10

----------very dense below 55 ft
W

55

60

S-11

60

W

57

S-12

----------gray below 65 ft
W

65

S-13

85

70
92

W

S-14

75

X

TORVANE SHEAR
STRENGTH, TSF
UNDRAINED SHEAR
STRENGTH, TSF

*

NO RECOVERY

3-IN.-OD THIN-WALLED SAMPLER
G

GRAB SAMPLE OF DRILL CUTTINGS
NX CORE RUN

SLOTTED PVC PIPE
W Water Level (date)

Liquid Limit
Moisture Content
Plastic Limit

79

S-15

80
2-IN.-OD SPLIT-SPOON SAMPLER

W

3

0

0.5

1.0

(TONS PER FT 2)

GR I
AUG. 2007

BORING B-25 (cont.)
JOB NO. 4277-J

FIG. 8A

Very dense, gray SAND; fine to medium grained, trace silt

SAMPLES

% PASSING
NO. 200 SIEVE

DEPTH, FT

DEPTH, FT

SURFACE ELEVATION 16.1 ft (±)

BLOWS PER FOOT
MOISTURE CONTENT, %

0

50

100

S-16

82

S-17

82

W

80

CLASSIFICATION OF MATERIAL

STD PENETRATION RESISTANCE
(140-LB WEIGHT, 30-IN. DROP)

W

GRAPHIC LOG

ATTACHMENT E

85

W

W

----------dense below 90 ft, 4-in.-thick layer of with gravel and
scattered wood debris at 90 ft

90

S-18

32

----------very dense below 95 ft
74

S-19

100
101.0

S-20

24-50/6"

W

4

W

95

(6/28/2007)

105

2-IN.-OD SPLIT-SPOON SAMPLER

X

TORVANE SHEAR
STRENGTH, TSF
UNDRAINED SHEAR
STRENGTH, TSF

*

NO RECOVERY

3-IN.-OD THIN-WALLED SAMPLER
G

GRAB SAMPLE OF DRILL CUTTINGS
NX CORE RUN

SLOTTED PVC PIPE
W Water Level (date)

Liquid Limit
Moisture Content
Plastic Limit

0

0.5

1.0

(TONS PER FT 2)

GR I
AUG. 2007

BORING B-25 (cont.)
JOB NO. 4277-J

FIG. 8A

SAMPLES

SURFACE ELEVATION 14.8 ft (±)

% PASSING
NO. 200 SIEVE

DEPTH, FT

DEPTH, FT

CLASSIFICATION OF MATERIAL

STD PENETRATION RESISTANCE
(140-LB WEIGHT, 30-IN. DROP)

W

GRAPHIC LOG

ATTACHMENT E

BLOWS PER FOOT
MOISTURE CONTENT, %

0

50

100

FILL: Dense, brown SAND; fine grained

----------shell fragments at 5 ft
W

5

37

S-1

10
2

W

10.5

23

S-2

Medium dense, gray SAND; fine grained, trace silt, scattered
wood debris at 10.5 ft

----------dense below 15 ft
W

15

40

S-3

20

W

S-4

39

S-5

W

3

S-6

40

25
35

30

W

35

W

45

S-7

40
2-IN.-OD SPLIT-SPOON SAMPLER

X

TORVANE SHEAR
STRENGTH, TSF
UNDRAINED SHEAR
STRENGTH, TSF

*

NO RECOVERY

3-IN.-OD THIN-WALLED SAMPLER
G

GRAB SAMPLE OF DRILL CUTTINGS
NX CORE RUN

SLOTTED PVC PIPE
W Water Level (date)

Liquid Limit
Moisture Content
Plastic Limit

0

0.5

1.0

(TONS PER FT 2)

GR I
AUG. 2007

BORING B-26
JOB NO. 4277-J

FIG. 9A

SAMPLES

% PASSING
NO. 200 SIEVE

DEPTH, FT

DEPTH, FT

SURFACE ELEVATION 14.8 ft (±)

0

50

100

49

S-8

Dense, gray SAND; fine grained, trace silt

BLOWS PER FOOT
MOISTURE CONTENT, %

W

40

CLASSIFICATION OF MATERIAL

STD PENETRATION RESISTANCE
(140-LB WEIGHT, 30-IN. DROP)

W

GRAPHIC LOG

ATTACHMENT E

45

W

47

S-9

----------very dense below 50 ft
W

50

59

S-10

55

W

76

S-11

60

W

83

S-12

65

W

S-13

77

70

W

70

S-14

75

W

5

85

S-15

76.5

(6/27/2007)

80
2-IN.-OD SPLIT-SPOON SAMPLER

X

TORVANE SHEAR
STRENGTH, TSF
UNDRAINED SHEAR
STRENGTH, TSF

*

NO RECOVERY

3-IN.-OD THIN-WALLED SAMPLER
G

GRAB SAMPLE OF DRILL CUTTINGS
NX CORE RUN

SLOTTED PVC PIPE
W Water Level (date)

Liquid Limit
Moisture Content
Plastic Limit

0

0.5

1.0

(TONS PER FT 2)

GR I
AUG. 2007

BORING B-26 (cont.)
JOB NO. 4277-J

FIG. 9A

SAMPLES

SURFACE ELEVATION 76.7 ft (±)

% PASSING NO. 200
SIEVE

DEPTH, FT

DEPTH, FT

CLASSIFICATION OF MATERIAL

STD PENETRATION RESISTANCE
(140-LB WEIGHT, 30-IN. DROP)

W

GRAPHIC LOG

ATTACHMENT E

BLOWS PER FOOT
MOISTURE CONTENT, %

0

50

100

0.5

1.0

Loose, brown SAND; fine grained

5

W

9

S-1

10

W

9

S-2

----------medium dense below 15 ft
W

15

10

S-3

20
S-4

W

S-5

16

13

25

W

1

30

W

17

S-6

35

W

26

S-7

40
2-IN.-OD SPLIT-SPOON SAMPLER

X

TORVANE SHEAR
STRENGTH, TSF
UNDRAINED SHEAR
STRENGTH, TSF

*

NO RECOVERY

3-IN.-OD THIN-WALLED SAMPLER
G

GRAB SAMPLE OF DRILL CUTTINGS
NX CORE RUN

SLOTTED PVC PIPE
W Water Level (date)

Liquid Limit
Moisture Content
Plastic Limit

0

(TONS PER FT 2)

GR I
AUG. 2007

BORING B-27
JOB NO. 4277-J

FIG. 10A

% PASSING NO. 200
SIEVE

Medium dense, brown SAND; fine grained

SAMPLES

DEPTH, FT

DEPTH, FT

SURFACE ELEVATION 76.7 ft (±)

BLOWS PER FOOT
MOISTURE CONTENT, %

0

50

100

18

W

40

CLASSIFICATION OF MATERIAL

STD PENETRATION RESISTANCE
(140-LB WEIGHT, 30-IN. DROP)

W

GRAPHIC LOG

ATTACHMENT E

S-8

45

W

23

S-9

50

W

22

S-10

55
S-11

W

S-12

W

28

60
27

----------dense below 65 ft
W

65

S-13

31

70

W

14

----------1/2-in.-thick layer of organic material at 71 ft

S-14

45

S-15

45

75

2-IN.-OD SPLIT-SPOON SAMPLER

X

TORVANE SHEAR
STRENGTH, TSF
UNDRAINED SHEAR
STRENGTH, TSF

*

NO RECOVERY

3-IN.-OD THIN-WALLED SAMPLER
G

GRAB SAMPLE OF DRILL CUTTINGS
NX CORE RUN

SLOTTED PVC PIPE
W Water Level (date)

Liquid Limit
Moisture Content
Plastic Limit

W

80

0

0.5

1.0

(TONS PER FT 2)

GR I
AUG 2007

BORING B-27 (cont.)
JOB NO. 4277-J

FIG. 10A

% PASSING NO. 200
SIEVE

Very dense, brown to gray SAND; fine grained, trace silt

SAMPLES

DEPTH, FT

DEPTH, FT

SURFACE ELEVATION 76.7 ft (±)

BLOWS PER FOOT
MOISTURE CONTENT, %

0

50

100
79

W

80

CLASSIFICATION OF MATERIAL

STD PENETRATION RESISTANCE
(140-LB WEIGHT, 30-IN. DROP)

W

GRAPHIC LOG

ATTACHMENT E

S-16

85
S-17

W

S-18

W

55

90
4

56

95
S-19

W

S-20

67

60

100

W

105
34-47-50/5"

W

S-21

110

W

77

S-22

115

W

78

S-23

120
2-IN.-OD SPLIT-SPOON SAMPLER

X

TORVANE SHEAR
STRENGTH, TSF
UNDRAINED SHEAR
STRENGTH, TSF

*

NO RECOVERY

3-IN.-OD THIN-WALLED SAMPLER
G

GRAB SAMPLE OF DRILL CUTTINGS
NX CORE RUN

SLOTTED PVC PIPE
W Water Level (date)

Liquid Limit
Moisture Content
Plastic Limit

0

0.5

1.0

(TONS PER FT 2)

GR I
AUG. 2007

BORING B-27 (cont.)
JOB NO. 4277-J

FIG. 10A

% PASSING NO. 200
SIEVE

Very dense, gray SAND; fine grained, trace silt

SAMPLES

DEPTH, FT

DEPTH, FT

SURFACE ELEVATION 76.7 ft (±)

BLOWS PER FOOT
MOISTURE CONTENT, %

0

50

100

W

120

CLASSIFICATION OF MATERIAL

STD PENETRATION RESISTANCE
(140-LB WEIGHT, 30-IN. DROP)

W

GRAPHIC LOG

ATTACHMENT E

84

S-24

125

W

90

S-25

130

W

98

S-27

40-50/5"

W

135

S-26

----------fine to medium grained below 140 ft
W

140

80

S-28

145

W

S-29

88

150

W

80

S-30

155

W

86

S-31

160
2-IN.-OD SPLIT-SPOON SAMPLER

X

TORVANE SHEAR
STRENGTH, TSF
UNDRAINED SHEAR
STRENGTH, TSF

*

NO RECOVERY

3-IN.-OD THIN-WALLED SAMPLER
G

GRAB SAMPLE OF DRILL CUTTINGS
NX CORE RUN

SLOTTED PVC PIPE
W Water Level (date)

Liquid Limit
Moisture Content
Plastic Limit

0

0.5

1.0

(TONS PER FT 2)

GR I
AUG. 2007

BORING B-27 (cont.)
JOB NO. 4277-J

FIG. 10A

% PASSING NO. 200
SIEVE

Very dense, gray SAND; fine to medium grained, trace silt

4

SAMPLES

DEPTH, FT

DEPTH, FT

SURFACE ELEVATION 76.7 ft (±)

BLOWS PER FOOT
MOISTURE CONTENT, %

0

50

100

W

160

CLASSIFICATION OF MATERIAL

STD PENETRATION RESISTANCE
(140-LB WEIGHT, 30-IN. DROP)

W

GRAPHIC LOG

ATTACHMENT E

95

S-32

161.5

(7/17/2007)

165

2-IN.-OD SPLIT-SPOON SAMPLER

X

TORVANE SHEAR
STRENGTH, TSF
UNDRAINED SHEAR
STRENGTH, TSF

*

NO RECOVERY

3-IN.-OD THIN-WALLED SAMPLER
G

GRAB SAMPLE OF DRILL CUTTINGS
NX CORE RUN

SLOTTED PVC PIPE
W Water Level (date)

Liquid Limit
Moisture Content
Plastic Limit

0

0.5

1.0

(TONS PER FT 2)

GR I
AUG. 2007

BORING B-27 (cont.)
JOB NO. 4277-J

FIG. 10A

SAMPLES

SURFACE ELEVATION 16.6 ft (±)

% PASSING NO. 200
SIEVE

DEPTH, FT

DEPTH, FT

CLASSIFICATION OF MATERIAL

STD PENETRATION RESISTANCE
(140-LB WEIGHT, 30-IN. DROP)

W

GRAPHIC LOG

ATTACHMENT E

BLOWS PER FOOT
MOISTURE CONTENT, %

0

50

100

0.5

1.0

FILL: Loose to medium dense, brown SAND; fine grained

5

W

10

S-1

----------very loose, gray below 10 ft
S-2
11.3

W

10

3

Medium dense, gray SAND; fine grained, trace silt, 3-in.-thick
organic layer at 11.3 ft
15

W

23

S-3

20

W

34

S-4

----------dense below 25 ft
W

25

S-5

36

----------medium dense between 30 and 35 ft
W

30

16

S-6

35

W

37

S-7

40
2-IN.-OD SPLIT-SPOON SAMPLER

X

TORVANE SHEAR
STRENGTH, TSF
UNDRAINED SHEAR
STRENGTH, TSF

*

NO RECOVERY

3-IN.-OD THIN-WALLED SAMPLER
G

GRAB SAMPLE OF DRILL CUTTINGS
NX CORE RUN

SLOTTED PVC PIPE
W Water Level (date)

Liquid Limit
Moisture Content
Plastic Limit

0

(TONS PER FT 2)

GR I
AUG. 2007

BORING B-29
JOB NO. 4277-J

FIG. 12A

% PASSING NO. 200
SIEVE

SAMPLES

DEPTH, FT

DEPTH, FT

Dense, gray SAND; fine grained, trace silt

0

50

100

40

S-8

S-9

W

SURFACE ELEVATION 16.6 ft (±)

BLOWS PER FOOT
MOISTURE CONTENT, %

W

40

CLASSIFICATION OF MATERIAL

STD PENETRATION RESISTANCE
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Habitat Restoration

An upland habitat is one in which the vegetation is not normally subjected to inundations.
Upland habitats provide refuge for a broad category of terrestrial communities and range
from bare ground to mature forest. Dredged material may be used to create upland habitat
either through relocation of dewatered material to the proposed upland site, or by the
conversion of a dredged material CDF, that is either no longer used or has long periods
between maintenance dredged material placement, to an upland habitat site. The site may
be allowed to naturally re-vegetate, or may be planted with desirable plants, in order to
provide optimal food and cover for wildlife, waterfowl, game mammals, and rare or
endangered species. Upland habitat creation is a viable beneficial use option for virtually
all sediments: rock, gravel and sand, consolidated clay, silt/soft clay, and sediment
mixtures. Estuarine or marine sediments may require desalinization. Soil amendments,
such as lime and organic matter, may be required to provide a suitable medium for the
growth of upland plant species.
E.2

Beach & Littoral Nourishment

Beach nourishment refers to the direct placement of large quantities of beach quality sand
on an existing beach to advance the shoreline seaward. Littoral nourishment is the
placement of material in the near shore to supply material for littoral movement. Generally,
nourishment projects are carried out along a beach where a moderate and persistent
erosional trend exists. Sediment with physical characteristics similar to the native beach
material may be placed by mechanical or hydraulic means.

Figure E-1.

Beach Nourishment (Photo Courtesy of www.waterways.nsw.gov.au)
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Shoreline Stabilization

Shoreline erosion is a major problem along many ocean, bay, and estuary shorelines due
to wave action, sea level rise, and/or subsidence. Shoreline stabilization is the process of
restoring a shoreline to its original or desired position following any natural or man-made
disturbance, or providing protection measures to prevent further erosion along the
shoreline. Dredged material may be used to create berms or embankments at an orientation
to the shoreline that will either modify the local wave climate to improve shoreline stability,
or alter the wave direction to modify the rate or direction of local sediment transport (e.g.
groins, breakwaters). Additionally, dredged material may be placed behind an
impermeable structure (i.e., sheet-pile wall) to restore or reclaim lost shoreline. Depending
on site and project characteristics, dredged material may be placed at the site mechanically
by truck or barge, or may be transported into the site as slurry by a hydraulic pipeline.
E.4

Industrial and Commercial Use

Industrial and commercial development near waterways can be aided by the availability of
fill material from nearby dredging activities. The direct placement of hydraulically placed
fill requires specific engineering, environmental, and feasibility considerations, and is only
viable if project sites are located within a few miles of dredging areas. Dewatered dredged
material can also be used as construction fill to build industrial and commercial facilities.
The use of dredged material as fill to expand or enhance waterfront facilities may be a
viable beneficial use alternative because dredged material typically represents a surplus
from routine maintenance dredging near the proposed sites for port facilities.
E.5

Material Transfer

Dewatered dredged material may be beneficially used as construction fill for roads,
construction projects, levees, or CDF expansion. The applicability of dredged material to
a particular construction project depends on the physical and engineering properties of the
material, as well as the specific requirements of the project. However, if the material has
poor foundation qualities, a suitable additive such as cement may be added to increase
shear strength and bearing capacity.
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SITES IDENTIFIED AND ELIMINATED FROM FURTHER
CONSIDERATION

The initial investigation for the Project DMMP identified 20 potential dredged material
management alternatives. These sites included open-water disposal sites, confined
placement alternatives, and beneficial use options. Further evaluation of the alternatives
based on site availability and technical and logistical feasibility determined that 15 of these
sites were not applicable. Therefore, these alternatives were eliminated from further
evaluation and consideration. This section provides a brief description of the alternatives
found to be infeasible and reasons for elimination.
F.2

Open Water Placement Alternatives

F.2.1 ODMDS Site E
ODMDS Site E is an USEPA designated open-water disposal site under the MPRSA and
used for the disposal of sand below River Mile (RM) 12.
This alternative does not meet the availability requirement for the Project DMMP.
Although ODMDS Site E is an EPA designated site and has been historically used by the
USACE for maintenance material disposal, the site was closed in 1991 due to mounding
issues. No plans to reopen ODMDS Site E for dredged material disposal are anticipated in
the near future.
F.2.2 ODMDS Site H
ODMDS Site H is an EPA designated open-water disposal site under the MPRSA and used
limited to the disposal of finer-grained sand and silt materials from above CM 12.
Therefore, this alternative does not meet the technical requirements for the Project DMMP,
as the material from the Project is classified as dense sand.
F.2.3 ODMDS Site F
ODMDS Site F is an existing USEPA offshore placement site outside the Coos Bay
entrance (see Figure F-1). It is the largest of the Coos Bay ODMDS’ and is used by the
USACE for the placement of clean sand and silt removed as part of maintenance dredging
activities from below CM 12 in the Federal Navigation Channel.
Site F has been expanded in past years (1989, 1995, and 2006) to accommodate annual
maintenance dredging activities by the USACE and is currently 3,075 ac in size. The center
of the expanded site is located 1.75 mi north-northwest of the Coos Bay north jetty. The
larger size allows for disposal opportunities over a larger area (Drop Zones) compared to
smaller sites, the reason for this is to reduce negative environmental or bathymetry impacts
and improve site recovery time at any given location. Water depths range from -20 to -160
feet MLLW, and placement in this site could range from deep to nearshore reaches, which
would retain material within the littoral zone.
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Dredging material is placed using a hopper dredge or by clamshell dredging and placed
into an adjoining scow and transported to ODMDS Site F by ocean-going tugs. The actual
placement areas within the site are determined by the USACE/USEPA.

Figure F-1:

Location of ODMDS Site F (Image Source: USDA, 2012)

Site F is generally dispersive throughout the site, and given its large size, its capacity is
relatively large compared to the volumes being dredged. Dispersion rates at depths greater
than 60 feet are very slow (USEPA and USACE 2006). Management of the site has
reflected this by distinguishing between nearshore and offshore portions, with the boundary
between the two sites being at a water depth of -60 feet MLLW.
Current USACE maintenance dredging practices call for the majority of material to be
placed in Site F nearshore to support nourishment of the littoral environment. In practice,
the operational limit for material placement close to shore is about -30 feet MLLW, due to
wave action, tide, nearshore bar dynamics, and maneuverability. Site F offshore is used
when weather and wave conditions do not allow dredging equipment to move into the
shallower portions of Site F. Additionally, based on conservation recommendations by the
NMFS, USEPA will closely scrutinize disposals into Site F nearshore proposed to occur
earlier than June 1 of any year (USEPA and USACE 2006).
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Non-federal placement of dredged material in the Site F is carried out under the OIPCB
Unified Permit. To date, this permit has generally restricted placement by non-federal
dredging contractors to a volume of approximately 31,500 CY annually. It is incumbent on
any non-federal project to pursue a Unified Dredging Permit to ensure that the disposal of
dredged maintenance and new work material does not exceed the maximum permitted
volumes for Site F.
It is assumed that maintenance dredging material from the Project is within acceptable
criteria for placement at this site. Therefore, the use of Site F as a dredged material
placement alternative is deemed environmentally feasible. Section 10/404 and 103
(MPRSA) permits from the USACE, and Section 401 state water quality certification from
the ODEQ would be required for dredging, as well as a fill/removal permit from the ODSL.
USEPA approval would be required for any currently unauthorized use (i.e., additional
capacity at Site F). Consistency with the OCMP would also apply.
ODMDS Site F Offshore
Site F Offshore is approximately 2,020 ac in size. The potential static capacity of the
offshore area of ODMDS F ranges from 5 to 10 million CY, depending on the elevation to
which sediment is placed. Located in open water northwest of the Coos Bay north jetty,
Site F (offshore) is easily accessible to both scows and hopper dredges. The primary
restriction on the use of the site is that the placement of Federal Navigation Channel
dredged material not interfere with USACE maintenance dredging placement activities.
Weather delays are a concern and storm events can restrict disposal events.
ODMDS Site F Nearshore
The Site F nearshore zone is approximately 1,055 ac in size and ranges from a water depth
of -60 feet MLLW to -20 feet MLLW. While Site F nearshore could be considered a viable
option for the Project, the USACE currently has priority of the site, and uses it to place
material from annual maintenance dredging.
Historical placement records indicate that the site is capable of receiving up to 700,000 CY
of material annually without substantial mounding or accumulation of sediment. In some
years, as little as 300,000 CY of material has been placed in the nearshore area, and the
average amount of material placed annually is approximately 500,000 CY.
Based on the findings, grain size distribution and TVS analysis for all samples were within
acceptable criteria for unconfined aquatic disposal and the use of Site F as a dredged
material placement alternative is deemed technically feasible. Therefore, with the
exception of rock, sediment from the Project is within acceptable criteria for placement at
this site.
The use of Site F nearshore is also limited by site access, as the scow will draft between
ten and twenty feet of water. Excessive wave motion could compromise under-keel
clearance and bottom dumping. Therefore, offloading of a scow would be limited by wave
heights in excess of two to three feet. The averaged wave heights are of the order of seven
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feet, which would make it difficult for scows to enter the nearshore area and bottom dump
the material there.
Given that the wave heights exceed those tolerable by the offload process, and that an
OIPCB Unified Permit would be required, offshore disposal at Site F is not being
considered for capital or maintenance dredging.
F.3

Confined Placement Alternatives

F.3.1 Black Liquor Lagoon
Black Liquor Lagoon is a 32-ac aeration basin located on the North Spit and immediately
adjacent to the Industrial Waste Pond. The site is approximately 0.75 mi west of the slip.
The site is diamond-shaped with a northern and southern boundary length of approximately
1,300 ft and western and eastern boundary of 1,100 ft. The site was developed by the
Weyerhaeuser Company to receive and treat effluent from the company’s liner board mill.
An existing ocean outfall is located along the northern boundary and discharges into the
Pacific Ocean. This alternative does not meet the availability requirement for the Project
DMMP. The owner withdrew the site from consideration to maintain it in its current
condition and retain the flexibility to utilize the site for a different purpose in the future.
F.3.2 Industrial Waste Pond – Site A (4CS) and Site B (3WD)
The Industrial Waste Pond (IWP) is an approximately 300-ac settling pond located on the
North Spit and was identified as a potential confined upland placement alternative for the
Project. The site is approximately 1.0 mi west of the slip. The site was developed by the
Weyerhaeuser Company to receive and treat effluent from the company’s liner board mill.
This alternative does not meet the availability requirement for the Project. The owner
withdrew the site from consideration to maintain it in its current condition and retain the
flexibility to utilize the site for a different purpose in the future. The sites were also
withdrawn to avoid potential wetland mitigation requirements.
F.3.3 Island Disposal Facilities (DMD-16A/B)
The Island Disposal Facilities (also referred to as sites DMD-16A and DMD-16B) were
identified as a potential dredged material placement site in The Oregon Estuary Plan Book.
The sites are existing islands approximately 30 and 50 ac in size, respectively. Owned by
the Port, the sites are located in Coos Bay near CM 13 and were previously used as dredged
material placement sites for maintenance material dredged from Coos Bay (M. Gaul,
Personal Communication, March 1, 2006). This alternative does not meet the availability
requirement for the Project. However, the sites were filled to capacity and are no longer
available for use. Therefore, sediments from the slip and access channel are not applicable
for placement at DMD-16A or DMD-16B.
F.3.4 SWORA Nearshore Disposal Facility (DMD-9X)
The Southwest Oregon Regional Airport (SWORA) Nearshore Disposal Facility site (also
referred to as DMD-9X) was identified as a potential disposal site in The Oregon Estuary
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Plan Book. The 60-ac site is located immediately southwest of Runway #4/22. A pier
supporting Runway End Indicator Lighting (REIL) is located in the area of the proposed
site, and the REIL is an essential element of the instrumentation for the FAA’s precision
approach to Runway #4/22.
This alternative does not meet the availability and environmental feasibility requirements
for the Project. The above mentioned REIL has been constructed as part of the runway
since the site was recommended in The Oregon Estuary Plan Book. Furthermore, wetlands
are located in the vicinity of the proposed site and placement of dredged material would
require wetlands mitigation (G. Cossey, Airport Operations Manager, Coos County Airport
District, Personal Communication, March 2, 2006). Furthermore, this site was used as an
eelgrass mitigation for impacts associated with the extension of Runway #4/22. This
mitigation was funded by the FAA and the State of Oregon. For these reasons, the SWORA
Nearshore Disposal Facility (DMD-9X) is not applicable for receiving sediments from the
JCEP Slip and Access Channel.
F.3.5 SWORA Upland Disposal Facility (DMD-9Y)
The SWORA Upland Disposal Facility site (also referred to as DMD-9Y) was identified
as a potential upland disposal site in The Oregon Estuary Plan Book. The 76-ac site is
triangular in shape and located on the eastern edge of the airport property. Runways #4/22
and #16/34 are located on the proposed site.
This alternative does not meet the capacity and logistical feasibility requirements for the
JCEP Slip and Access Channel DMMP. Since its identification as a potential site in The
Oregon Estuary Plan Book, Runway #4/22 has been extended east across the northern
boundary of the site and Runway #16/34 has been constructed along the eastern boundary.
In addition, a service road is located parallel to Runway #4/22. Although approximately 40
ac of the original site identified is undeveloped, it is not logistically feasible to construct
an upland disposal facility because construction of the facility and placement of material
within the facility would require traversing one, if not all three, runways and thus,
impacting airport operations. Furthermore, the entire site within the controlled Airport
Operating Area (AOA) for SWORA, and elevation of terrain in this area are tightly
controlled, thus severely limiting any capacity of the site and adding restrictions and
limitations to the time and nature of construction activities that could be performed.
F.3.6 White Point Upland Disposal Facility (DMD-19B)
The White Point Upland Disposal Facility site (also referred to as DMD-19B) was
identified as a potential dredged material placement site in The Oregon Estuary Plan Book.
The approximately 185 ac site is located at White Point in the town of Eastside. The
property is owned by several entities, but primarily by the JCEP. The site had previously
been used by the USACE as a placement site to manage maintenance dredged material.
This alternative does not meet the availability requirement for Project, as the site is near
capacity and it is believed the existence of wetland habitat would preclude the site from
further use (M. Gaul, Personal Communication, March 1, 2006).
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Beneficial Use Alternatives

F.4.1 Log Spiral Bay Shoreline Stabilization
Log Spiral Bay is a shallow body of water located on the Coos Bay side of the north jetty.
The site was identified as a potential shoreline restoration and protection site due to erosion
problems and fears that further erosion would breach the open shoreline. The bay is
partially enclosed by a curved rock jetty, as shown in Figure F-2. This alternative proposed
placing 500,000 cy within the bay to renourish the bay and decrease the potential for a
breach to the North Spit (MN, 2012).

Figure F-2.

Existing Conditions at Log Spiral Bay

However, this alternative does not meet the capacity requirement for the Project. The inplace capacity for this alternative is 500,000 cy and is less than the 20% capacity
requirement for beneficial use. Therefore, the Log Spiral Bay is not recommended for use
as a placement site for placement of sediments from the Project.
F.4.2 Henderson Property (DMD-4X)
The Henderson Property (also referred to as DMD-4X) was identified in The Oregon
Estuary Plan Book as a potential placement site for dredged material. The site is
approximately 200 ac in size and is located immediately adjacent to the slip, as shown in
Figure F-3. Over the years, the Henderson Property has been identified for industrial
development due to its large area of flat terrain, location adjacent to the Federal Navigation
Channel, and extensive freshwater resource lying beneath it capable of serving a major
industrial facility. However, this alternative does not meet the environmental feasibility
requirements for the Project. The site is an existing wetland and would require mitigation
when the wetlands are impacted due to material deposition.
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Henderson
Property

Figure F-3.

Existing Conditions at the Henderson Property

F.4.3 North Jetty Shoreline Stabilization (North Jetty Breach)
In November 2002, the north jetty at the entrance channel to Coos Bay was breached during
a major Pacific Ocean storm. The USACE conducted an emergency repair of the jetty by
placing a 50,000 cy sand fillet immediately north of the breach. The North Jetty was
identified as a potential placement site for a limited volume of dredged material for ongoing
protection of the north jetty.
This alternative does not meet the availability requirement for the Project. According to
the USACE, sand has not been placed at the site since the initial repair, and the USACE
has no future plans to place material at the site. Furthermore, the USACE has an upland
source of material should sand be needed (J. Craig, Project Manager, USACE – Portland
District, Personal Communication, March 1, 2006).
F.4.4 North Point Tsunami Zone Remediation
North Point was identified as a potential tsunami zone remediation site. North Point is an
industrial site owned by the Al Pierce Lumber Company and is located at the northeastern
tip of North Bend at CM 10. The site and the property immediately adjacent to the west
(also owned by the same company) received dredged material in the 1980’s which created
a small channel between the two and fostered the development of wetland habitat. It was
believed that the site was below the tsunami inundation zone and that material from the
JCEP Slip could raise the site to an elevation above the tsunami inundation zone.
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This alternative does not meet the availability requirement for the Project. The site had
been raised previously with dredged material. However, new zoning regulations in Oregon
precluded the placement of additional material on the property (J. Foss, Attorney, Foss,
Whitty, McDaniel, Littlefield, & Bodkin, LLP, Personal Communication, February 22,
2006).
F.4.5 North Spit Western Snowy Plover Habitat Restoration (DMD-4A)
The North Spit Western Snowy Plover Habitat Restoration site (also referred to as DMD4A), identified in The Oregon Estuary Plan Book as a potential placement site for dredged
material, is currently part of a larger 278-ac critical habitat area for the western snowy
plover located on the western coast of the North Spit. The western snowy plover is a small
shorebird that is one of two subspecies of snowy plover to nest in North America. The
species reported to be at this location has been listed as a threatened species since 1993.
Construction material dredged from the JCEP Slip and Access Channel could be used
beneficially to maintain up to 177 ac of snowy plover habitat (J. Seavy, USFWS, Personal
Communication, March 2, 2006). The Oregon BLM owns 77 ac and the USACE owns the
remaining 100 ac.
This alternative has the potential to meet the capacity requirement for beneficial use of
construction dredged material. However, it may not meet the technical or environmental
requirements for the Project. As stated in the description, the habitat area is owned by
several agencies and coordination among the agencies would be required for this
alternative to proceed. Furthermore, the Oregon BLM may not be allowed to receive
dredged material (M. Vander Heyden, BLM, Personal Communication, March 9, 2006).
Dredged material received to date has been placed on the portion of the habitat area owned
by the USACE. From an environmental standpoint, the site would require NEPA
documentation before being used for dredged material placement. Additionally, pink sand
verbena, a state listed endangered species and USFWS species of concern, thrives on the
Oregon BLM-owned portion of the site. An investigation into the fate of the plant would
be required before dredged material could be placed in areas where pink sand verbena is
found. If these issues are resolved, and further geotechnical testing indicates that the
construction dredged material is appropriate for use in snowy plover habitat areas, this
alternative could be feasible. However, for the purpose of this DMMP and considering the
numerous unknown variables, it has been eliminated from further consideration.
F.4.6 North Spit Dune Nourishment
The shoreline along the North Spit of Coos Bay was identified as a potential beneficial use
site for construction dredged material from the Project. The beach has experienced severe
scarping of the dune system due to storm waves. This alternative recommends nourishment
of 4.5 mi of the dune line starting at the north jetty as shown in Figure F-4. A containment
berm would be constructed at the seaward edge of the nourished dune profile using existing
beach material. Dredged material would be transported hydraulically via pipeline behind
the berm, with return water discharged into the Pacific Ocean. Existing conditions at the
site are illustrated in Figure F-4. This figure shows a Federal Aviation Administration
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(FAA) beacon approximately 3 mi north of the north jetty that is being threatened by
ongoing erosion.

Figure F-4.

FAA Beacon Threatened by Erosion

This alternative calls for a continuous dune fill with material placed above MHHW. The
post-construction design template in general has a dune height of +30 ft NAVD88,
nourished top of dune width ranging from 200 to 300 ft, 1V:3H slope from the top of the
dune to +10 ft NAVD88. The average nourished density is 145 cy/LF. With this nourished
density, beach nourishment of the North Spit has the capacity to accommodate 3.3 mcy of
dredged material associated with the construction of the Project, based on capacity
estimates using Light Detection And Ranging (LIDAR) data collected along the Oregon
coast in 1998 and 2002.
However, the North Spit Dune Nourishment alternative may not meet the environmental
requirements for the JCEP Slip and Access Channel DMMP. The area is administered by
the Oregon Parks and Recreation Department (OPRD). The OPRD may not be allowed to
receive dredged material unless there is a beneficial use to the Parks Department (Calum
Stevenson, OPRD, statements at Sediment Placement Subgroup Meeting, November 11,
2007), and there are concerns related to limitations on recreational use of the site during
placement.
From an environmental standpoint, the site would require NEPA documentation before
dredged material placement. Additionally, the site is used by western snowy plovers, listed
as a threatened species, and the southern portion of the site is designated critical habitat for
this bird species. An investigation into the effects of the placed sediment on longshore
sediment transport, including potential effects to tide pools south of the Coos Bay Entrance
Channel and the long-term beach characteristics would be required before dredged material
could be placed on this site.
An investigation into cross-shore and longshore sediment transport would be required
before dredged material could be placed at the North Spit nourishment site. If these issues
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are resolved, further geotechnical testing indicates that the construction dredged material
is appropriate for use in snowy plover habitat areas, and the concerns related to recreational
impacts are resolved, this alternative could be feasible. However, for the purpose of this
DMMP, it has been eliminated.
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