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Jody McCaffree,

Individual / Executive Director
Citizens For Renewables /
Citizens Against LNG

PO Box 1113

North Bend, OR 97459

April 25, 2019
City of Coos Bay Planning Commission

RE: City of Coos Bay Application File No. 187-18-000153-PLNG-01 - Concurrent Land Use
Applications by Jordan Cove Energy Project L.P. Coos Bay Estuary Channel Navigation
Alterations

Dear Coos Bay Planning Commission:

Please accept the following comments into the record concerning the proposed Jordan Cove Channel
Navigation Alterations within the City of Coos Bay Zoning Districts.

Jordan Cove’s Application proposes:

(1) Map amendment to the Coos Bay Estuary Management Plan to change the designation of
approximately 3.3 acres from 52-NA to DDNC-DA;

(2) Text amendment to the City of Coos Bay Comprehensive Plan to take a reasons exception
to statewide planning goal 16 to authorize the proposed map amendment;

(3) Estuarine and Coastal Shoreline Uses and Activities Permit for “New and Maintenance
Dredging” in the DDNC-DA

(4) Estuarine and Costal Shoreline Uses and Activities Permit to allow an accessory temporary
dredge transport pipeline in the 52-NA, 53-CA, 54-DA and 55-CA Estuarine Zones.

1. Issues with Land Ownership.

Coos Bay City Development Code 17.360.020 Initiation of amendment.

Amendments of the comprehensive plan text or map, zoning map, or this title may be initiated
by the following:
(1) A Type 111 application, CBDC 17.130.100, Type Il procedure, by one or more
owners of the property proposed to be changed or reclassified consistent with the
adopted comprehensive plan; or
(2) A Type IV legislative process, CBDC 17.130.110, Type IV procedure, by motion of
the planning commission and adoption by the city council. [Ord. 503 § 1 (Exh. B),
2018; Ord. 473 8 3 (Exh. A), 2016. Formerly 17.215.020].

Jordan Cove is taking out land use permits for the Estuary when they are not the legal owner of
the Coos Estuary nor do they have the private right of property acquisition pursuant to ORS
Chapter 35.
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The person who signed the application was Natalie Eades. She has signed other documents as senior
council for Jordan Cove/Pacific Connector, Pembina Pipeline Corporation. (See Exhibit 1) Ms Eades
essentially works for Pembina, a Canadian Energy Company, via JCEP. She is signing statements with
respect to the Coos Estuary that say: “The undersigned property owner(s) hereby authorizes the
filing of this application, and authorizes on site review by staff.”...

Natalie Eades is NOT a legal owner of the Coos Estuary and she does NOT have legal rights to obtain
a zoning compliance letter or change the zoning in the Coos Estuary. The Authorization provided by
the Applicant (See Applicant exhibit 8 page 1) signed by Oregon Dept of State Lands Director, Vicki
Walker, allows for an “application” to be taken out by Jordan Cove but does not specifically allow
ownership changes nor does it state that it allows for any map or text amendments in the 52-NA zoning
district. In addition, the signed form does not override the authority requirements specified by the City
of Coos Bay under Coos Bay Development Code (CBDC) Chapter 17.360. The Oregon Dept of State
lands is currently reviewing Jordan Cove’s application and has yet to sign off on any approvals for the
project. (See Exhibit 2)

On July 6, 1967, the Oregon Beach Bill* was passed by the legislature and signed by Oregon Governor
Tom McCall. The Beach Bill declares that all "wet sand™ within sixteen vertical feet of the low tide
line belongs to the State of Oregon. The Beach Bill recognizes public easements of all beach and
tidal areas up to the line of vegetation, regardless of underlying property rights. The public has free and
uninterrupted use of these areas and property owners are required to seek state permits for building
and other uses. While some parts of the beach and tidal areas remain privately owned, state and
federalzcourts have upheld Oregon’s right to requlate development of those lands and preserve public
access.

2017 ORS 537.110°
All water within the state from all sources of water supply belongs to the public.
(Emphasis added)

Citizens who actually live in Coos County have been trying for some 12 years now to get the natural
hazard maps added to the Estuary and Coastal Shoreland zoning districts in Coos County and THAT
STILL HAS NOT OCCURRED. And yet, when Jordan Cove wants to make changes to the Estuary
zoning districts these applications are processed right away? There needs to be some kind of
investigation into these matters. The natural hazard maps need to be added to the Coos Estuary and
Shoreland zoning districts and Statewide Planning Goal #7, which prohibits the siting of hazardous
facilities in identified natural hazard areas, needs to be enforced by Coos County and the State of

Oregon.

In the matter of Jordan Cove, condemnation authority comes from the Federal Energy Regulatory
Commission’s (FERC) approval of the “Certificate of Public Convenience and Necessity” under the
Natural Gas Act and FERC has not issued Pembina’s Jordan Cove Project a Certificate of Public
Convenience and Necessity. The “private’ Jordan Cove/Pacific Connector Project DOES NOT HAVE
THE RIGHT OF EMINENT DOMAIN.

! House Bill 1601, 1967
2 https://en.wikipedia.org/wiki/Oregon Beach Bill
3 https://www.oregonlaws.org/ors/537.110
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We agree with the Lane Council of Governments Condition of Approval #3 with the exception
that Jordan Cove must first become the owner of the property and/or have full sign off approval
from the Oregon Department of State Lands (DSL). The DSL must issue their final
unchallenged approval along with the DEQ under their 208 and 401 water quality permit
approvals. A Final Record of Decision must be issued by the Federal Energy Regulatory
Commission before any commencement of dredging can occur along with approvals from the
Army Corps of Engineers, the Oregon State Water Policy Review Board, the Department of
Agriculture, and other State and Federal agencies as deemed necessary including those given
notice under Coos Bay City Code 17.352.060 (2), and those specified in Statewide Planning Goal
16 and Coos Bay Estuary Management Plan (CBEMP) Policy 11.

2. NEPA Process / Environmental Impact Statement (EIS) must be
completed first

Full impacts to all potentially affected waterbodies and coastal shorelands and impacted species
connected to those waterbodies and shorelands should be analyzed by a third party independent analyst
in a properly completed NEPA process and Environmental Impact Statement long before any
additional decisions are made with respect to the proposed project or before any potential approval is
given to the project. Alternatives to the Project do exist and those alternatives are not being
considered in this application process. Several alternatives were submitted to the FERC during
scoping. (See Exhibit 63)

The construction and operation of the Jordan Cove LNG export terminal and the Pacific Connector
Gas Pipeline are entirely dependent on the issuance of an Order for authorization and Certificate of
Public Convenience and Necessity under sections 3 and 7 of the Natural Gas Act (NGA) and Parts 153
and 380 of the Federal Energy Regulatory Commission’s (FERC) regulation. Under existing law,
FERC is required to document its decision-making process leading to the issuance or_non-issuance of
the FERC Certificate via an Environmental Impact Statement (EIS) prepared in conformance with
National Environmental Policy Act (NEPA) regulations.

The EIS is to “provide full and fair discussion of significant environmental impacts and shall inform
decisionmakers and the public of the reasonable alternatives which would avoid or minimize adverse
impacts or enhance the quality of the human environment” (40 CFR 1502.1) “Agencies shall not
commit resources prejudicing selection of alternatives before making a final decision” (40 CFR
1502.2(f)) (Emphasis added)

The EIS should "serve practically as an important contribution to the decision-making process and
will not be used to rationalize or justify decisions already made.” (40 CFR 1502.5) (Emphasis added)
An EIS, in and of itself, is not a decision document. Rather, after public review and comment, it is
followed up by a formal record of decision (ROD) which documents how and why one of the
alternatives analyzed in the EIS was selected for implementation.

By processing Jordan Cove’s Land Use Applications prior to the completion of the EIS, the City
of Coos Bay is committing agency resources for the Jordan Cove Energy Project and their
preferred LNG terminal siting location and pipeline route alternative prior to the final
alternative selection by the FERC. The City of Coos Bay would inadvertently be approving a
terminal and pipeline design that may or may not be the best alternative. The failure to limit the
actions of the applicant prior to the completion of the EIS process as called for in existing regulations,
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clearly demonstrates that the City of Coos Bay’s view of the EIS is not as a critical part of the decision
process, but rather as a disclosure and justification document relating to a decision that has already
been made. This posture is a direct violation of both the letter and intent of the NEPA.

How can the FERC “have the exclusive authority to approve or deny an application for the siting,
construction, expansion, or operation of an LNG terminal” [15 U.S. Code § 717b(e)(1)] if the Jordan
Cove and Pacific Connector project are allowed to process permits for one of the preferred
alternatives?

The fact that these applications for Jordan Cove permits and approvals are being processed at this time
in advance of Jordan Cove/Pacific Connector FERC publication of a Final EIS tends to lend credence
to the following assumptions:

e The Jordan Cove/Pacific Connector applicant, by spending the time, effort, and funding to
pursue these Federal, State and County permits in advance of the Final EIS, apparently fully
believes the FERC EIS process, when fully undertaken, will result in the issuance of the federal
permit. Thus, Jordan Cove fully expects that the EIS will be simply the justification of a pre-
conceived action rather than an objective and un-biased analysis of all reasonable alternatives
as explicitly called for in existing Federal regulations.

e The City of Coos Bay, FERC, Army Corps, DEQ, DSL, Coos and Douglas Counties, by
allowing the processing of these various Federal/State/County permit applications at this time,
is demonstrating that it essentially concurs with this violation of the NEPA process.

How can Oregonians be expected to fully participate in the NEPA process by objectively evaluating
the range of alternatives that would be provided in a valid EIS if, in fact, Oregon state, County and
City agencies have already issued permits and certifications for one of the alternatives beforehand?

3. Evidence provided does not support a Rezone or Text Amendment.
The Coos Bay Development Code states the following: (Emphasis has been added)

CBDC 17.110.040 Purpose.
The purposes of this title are to: implement the Coos Bay comprehensive plan (CBCP);
encourage appropriate use of land; conserve and stabilize the value of property; aid in
rendering of fire and police protection; provide adequate open space for all types of
recreation; lessen the congestion on streets; create orderly growth within the city and UGA;
distribute population wisely, improve the city’s appearance; facilitate adequate provision of
urban level utilities and facilities such as water, sewage, electrical distribution, transportation,
schools, parks, and other public requirements; and promote public health, safety and general
welfare. [Ord. 503 8 1 (Exh. B), 2018; Ord. 473 § 3 (Exh. A), 2016]. (Emphases added)

CBDC 7.360.010 Comprehensive plan amendment.
(1) The boundaries of the comprehensive plan map designations and the comprehensive plan
text may be amended as provided in CBDC 17.360.020.

(2) The city may amend its comprehensive plan and/or plan map. The approval body shall
consider the cumulative effects of the proposed comprehensive plan and/or map amendments
on other zoning districts and uses within the general area. Cumulative effects include
McCaffree-CFR_ COMMENTS _CB 187-18-000153-PLNG-011_Apr-25-2019
Page | 4




sufficiency of capital facilities services, transportation, zone and location compatibility, and
other issues related to public health and safety and welfare the decision-making body
determines to be relevant to the proposed amendment. [Ord. 503 § 1 (Exh. B), 2018; Ord. 473
8 3 (Exh. A), 2016. Formerly 17.215.010]. (Emphases added)

CBDC 17.360.015 Zoning text and map amendment.
The boundaries of the zoning districts established on maps by this title, the classification of
uses therein, or other provisions of the title may be amended as provided in CBDC 17.360.020.
[Ord. 503 § 1 (Exh. B), 2018; Ord. 473 8 3 (Exh. A), 2016. Formerly 17.215.015].

CBDC 17.360.020 Initiation of amendment.
Amendments of the comprehensive plan text or map, zoning map, or this title may be initiated
by the following:

(1) A Type Il application, CBDC 17.130.100, Type 111 procedure, by one or more owners of
the property proposed to be changed or reclassified consistent with the adopted
comprehensive plan; or

(2) A Type IV legislative process, CBDC 17.130.110, Type IV procedure, by motion of the
planning commission and adoption by the city council. [Ord. 503 § 1 (Exh. B), 2018; Ord. 473
§ 3 (Exh. A), 2016. Formerly 17.215.020].

(Emphases added)

CBDC 17.360.060 Approval criteria.

(1) For a Type Il or Type IV review, the city council shall approve the proposal upon finding
that:

(a) The proposed amendment is consistent with the applicable policies of the comprehensive
plan or that a significant change in circumstances requires an amendment to the plan or map;

(b) The proposed amendment is in the public interest; and

(c) Approval of the amendment will not result in a decrease in the level of service for capital
facilities and services identified in the Coos Bay capital improvement plan(s). [Ord. 503 § 1
(Exh. B), 2018; Ord. 473 8 3 (Exh. A), 2016. Formerly 17.215.060].

(Emphases added)

CBDC 17.360.080 Concomitant rezone.
(1) Rezone Agreements.

(@) The purpose of this subsection is to allow for the implementation of the comprehensive plan
policies relating to future commercial centers and industrial developments, as appropriate and
consistent with the Coos Bay comprehensive plan and Coos Bay capital improvement plan. If,
from the facts presented, and the findings, report and recommendations of the planning
commission as required by this section thereof, the city council determines that the public
health, safety and general welfare will be best served by a proposed change of zone, the city
council may indicate its general approval, in principle, of the proposed rezoning by the
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adoption of a “resolution of intent to rezone” the area involved. This resolution shall include
any conditions, stipulations or limitations which the city council may feel necessary to require
in the public interest as a prerequisite to final action. The fulfillment of all conditions,
stipulations and limitations contained in said resolution, on the part of the applicant, shall
make such a resolution a binding commitment on the city council. Such a resolution shall not
be used to justify spot zoning, to create unauthorized zoning categories by excluding uses
otherwise permitted in the proposed zoning, or by imposing setback, area or lot coverage
restrictions not specified in the code for the zoning classification, or as a substitute for a
variance.

Upon completion of compliance action by the applicant, the city council shall, by ordinance,
effect such rezoning. The failure of the applicant to meet any or all conditions, stipulations or
limitations contained in the resolution, including the time limit placed in the resolution, shall
render the resolution of intent to rezone null and void, unless an extension is granted by the city
council upon recommendation of the planning commission. Generally, the time limitation shall
be one year. The city council may grant one one-year extension, after which the resolution

shall be null and void if all conditions, stipulations and limitations have not been met by the
applicant.

(b) Concomitant Rezone Agreements.

(i) Purpose. The purpose of this subsection is to explicitly provide for the use of agreements
concomitant to rezone approvals. The agreement may call for performance by the applicant
which is directly related to public needs which may be expected to result from the proposed
usage of the property. The performance called for will mitigate the public burden in meeting
those resulting needs by placing it more directly on the party whose property use will give rise
to such needs. The agreement shall generally be in the form of a covenant running with the
land. The provisions of the agreement shall be in addition to all other pertinent CBDC
requirements.

(i) Applicability. This agreement process will not generally be used for rezones to residential
zoning districts. It may, however, be used in any situation where extraordinary potential
adverse impacts from a proposed rezone may be neutralized by the agreement. The agreement
process may be employed for rezones in sensitive geographic areas or areas such as critical
transportation corridors. The agreement process will generally be used for rezones to
commercial, industrial, and non-single-family residential not specifically identified by the
comprehensive plan map. The intent is that concomitant rezone agreements shall only be used
when normal review and approval procedures are not adequate to resolve the specific issues
involved in the rezone proposal.

(iii) Mitigating Measures. The agreement may include mitigating measures, ....

* * * *
(Emphases added)
ORS 196.805

(1) The protection, conservation and best use of the water resources of this state are matters of
the utmost public concern. Streams, lakes, bays, estuaries and other bodies of water in this
state, including not only water and materials for domestic, agricultural and industrial use but
also habitats and spawning areas for fish, avenues for transportation and sites for commerce
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and public recreation, are vital to the economy and well-being of this state and its people.
Unregulated removal of material from the beds and banks of the waters of this state may
create hazards to the health, safety and welfare of the people of this state. Unregulated filling
in the waters of this state for any purpose, may result in interfering with or injuring public
navigation, fishery and recreational uses of the waters. In order to provide for the best
possible use of the water resources of this state, it is desirable to centralize authority in the
Director of the Department of State Lands, and implement control of the removal of material
from the beds and banks or filling of the waters of this state.

(2) The director shall take into consideration all beneficial uses of water including streambank
protection when administering fill and removal statutes.

(3) There shall be no condemnation, inverse condemnation, other taking, or confiscating of
property under ORS 196.600 (Definitions for ORS 196.600 to 196.655) to 196.905
(Applicability) without due process of law. [Formerly 541.610 and then 196.675; 2003 c.738
§16; 2012 ¢.108 87]

(Emphases added)

Oregon’s Statewide Planning GOAL 16 (OAR 660-015-0010(1))* requires Oregon:

To recognize and protect the unique environmental, economic, and social values of each
estuary and associated wetlands; and

To protect, maintain, where appropriate develop, and where appropriate restore the long
-term environmental, economic, and social values, diversity and benefits of Oregon's
estuaries...

... Estuary plans and activities shall protect the estuarine ecosystem, including its natural
biological productivity, habitat, diversity, unique features and water quality.

The general priorities (from highest to lowest) for management and use of estuarine resources
as implemented through the management unit designation and permissible use requirements
listed below shall be:

1. Uses which maintain the integrity of the estuarine ecosystem;

2. Water-dependent uses requiring estuarine location, as consistent with the overall Oregon
Estuary Classification;

3. Water-related uses which do not degrade or reduce the natural estuarine resources and

values;
4. Nondependent, nonrelated uses which do not alter, reduce or degrade estuarine resources
and values

* * * *

IMPLEMENTATION REQUIREMENTS

...2. Dredging and/or filling shall be allowed only: a. If required for navigation or other water-
dependent uses that require an estuarine location or if specifically allowed by the applicable
management unit requirements of this goal; and, b. If a need (i.e., a substantial public benefit)
is demonstrated and the use or alteration does not unreasonably interfere with public trust

* http://www.oregon.gov/LCD/docs/goals/goal16.pdf
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rights; and c. If no feasible alternative upland locations exist; and, d. If adverse impacts are
minimized. Other uses and activities which could alter the estuary shall only be allowed if the
requirements in (b), (c), and (d) are met. All or portions of these requirements may be applied
at the time of plan development for actions identified in the plan. Otherwise, they shall be
applied at the time of permit review.

3. State and federal agencies shall review, revise, and implement their plans, actions, and
management authorities to maintain water quality and minimize man-induced sedimentation in
estuaries. Local government shall recognize these authorities in managing lands rather than
developing new or duplicatory management technigues or controls. Existing programs which
shall be utilized include:

a. The Oregon Forest Practices Act and Administrative Rules, for forest lands as

defined in ORS

527.610-527.730 and 527.990 and the Forest Lands Goal;

b. The programs of the Soil and Water Conservation Commission and local districts

and the Soil Conservation Service, for Agricultural Lands Goal;

c. The nonpoint source discharge water quality program administered by the

Department of

Environmental Quality under Section 208 of the Federal Water Quality Act as amended

in 1972 (PL92-500); and

d. The Fill and Removal Permit Program administered by the Division of State Lands

under ORS 541.605 -541.665.

4. The State Water Policy Review Board, assisted by the staff of the Oregon Department of
Water Resources, and the Oregon Department of Fish and Wildlife, the Oregon Department of
Environmental Quality, the Division of State Lands, and the U.S. Geological Survey, shall
consider establishing minimum fresh-water flow rates and standards so that resources and uses
of the estuary, including navigation, fish and wildlife characteristics, and recreation, will be
maintained.

(Emphases added)

[Oregon GOAL 16: Estuarine Resources pages 1 and 2.]

Statewide Planning Goal 2 states:

PART Il -- EXCEPTIONS

A local government may adopt an exception to a goal when:

(a) The land subject to the exception is physically developed to the extent that it is no longer
available for uses allowed by the applicable goal;

(b) The land subject to the exception is irrevocably committed to uses not allowed by the
applicable goal because existing adjacent uses and other relevant factors make uses allowed by
the applicable goal impracticable; or

(c) The following standards are met:

(1) Reasons justify why the state policy embodied in the applicable goals should not apply;
(2) Areas which do not require a new exception cannot reasonably accommodate the use;
(3) The long-term environmental, economic, social and energy conseguences resulting from
the use of the proposed site with measures designed to reduce adverse impacts are not
significantly more adverse than would typically result from the same proposal being located in
areas requiring a goal exception other than the proposed site; and
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(4) The proposed uses are compatible with other adjacent uses or will be so rendered through
measures designed to reduce adverse impacts.

* * * *

Upon review of a decision approving or denying an exception:

(a) The commission shall be bound by any finding of fact for which there is substantial
evidence in the record of the local government proceedings resulting in approval or denial of
the exception;

(b) The commission shall determine whether the local government's findings and reasons
demonstrate that the standards for an exception have or have not been met; and

(c) The commission shall adopt a clear statement of reasons which sets forth the basis for the
determination that the standards for an exception have or have not been met.

* * * *

(Emphases added)

Provisions of OAR 660-004-0022 Reasons Necessary to Justify an Exception Under Goal 2, Part
11(c), must be followed:

An exception under Goal 2, Part 11(c) may be taken for any use not allowed by the applicable
goal(s) or for a use authorized by a statewide planning goal that cannot comply with the
approval standards for that type of use. The types of reasons that may or may not be used to
justify certain types of uses not allowed on resource lands are set forth in the following sections
of this rule. Reasons that may allow an exception to Goal 11 to provide sewer service to rural
lands are described in OAR 660-011-0060. Reasons that may allow transportation facilities
and improvements that do not meet the requirements of OAR 660-012-0065 are provided in
OAR 660-012-0070. Reasons that rural lands are irrevocably committed to urban levels of
development are provided in OAR 660-014-0030. Reasons that may justify the establishment of
new urban development on undeveloped rural land are provided in OAR 660-014-0040.

* * * *

(7) Goal 16 — Water-Dependent Development: To allow water-dependent industrial,
commercial, or recreational uses that require an exception in development and conservation
estuaries, an economic analysis must show that there is a reasonable probability that the
proposed use will locate in the planning area during the planning period, considering the

following:

(a) Goal 9 or, for recreational uses, the Goal 8 Recreation Planning provisions;

(b) The generally predicted level of market demand for the proposed use;

(c) The siting and operational requirements of the proposed use including land needs,
and as applicable, moorage, water frontage, draft, or similar requirements;

(d) Whether the site and surrounding area are able to provide for the siting and
operational requirements of the proposed use; and

(e) The economic analysis must be based on the Goal 9 element of the County
Comprehensive Plan and must consider and respond to all economic needs information
available or supplied to the jurisdiction. The scope of this analysis will depend on the
type of use proposed, the regional extent of the market and the ability of other areas to
provide for the proposed use.
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(8) Goal 16 — Other Alterations or Uses: An exception to the requirement limiting dredge and
fill or other reductions or degradations of natural values to water-dependent uses or to the
natural and conservation management unit requirements limiting alterations and uses is
justified, where consistent with ORS chapter 196, in any of the circumstances specified in
subsections (a) through (e) of this section:

(a) Dredging to obtain fill for maintenance of an existing functioning dike where an
analysis of alternatives demonstrates that other sources of fill material, including
adjacent upland soils or stockpiling of material from approved dredging projects,
cannot reasonably be utilized for the proposed project or that land access by necessary
construction machinery is not feasible;

(b) Dredging to maintain adeguate depth to permit continuation of the present level of
navigation in the area to be dredged;

(c) Fill or other alteration for a new navigational structure where both the structure
and the alteration are shown to be necessary for the continued functioning of an
existing federally authorized navigation project such as a jetty or a channel;

(d) An exception to allow minor fill, dredging, or other minor alteration of a natural
management unit for a boat ramp or to allow piling and shoreline stabilization for a
public fishing pier;

(e) Dredge or fill or other alteration for expansion of an existing public non-water-
dependent use or a nonsubstantial fill for a private non-water-dependent use (as
provided for in ORS 196.825) where:

(A) A Countywide Economic Analysis based on Goal 9 demonstrates that additional
land is required to accommodate the proposed use;

(B) An analysis of the operational characteristics of the existing use and proposed
expansion demonstrates that the entire operation or the proposed expansion cannot be
reasonably relocated; and

(C) The size and design of the proposed use and the extent of the proposed activity are
the minimum amount necessary to provide for the use.

(f) In_each of the situations set forth in subsections (7)(a) to (e) of this rule, the
exception must demonstrate that the proposed use and alteration (including, where
applicable, disposal of dredged materials) will be carried out in a manner that
minimizes adverse impacts upon the affected aquatic and shoreland areas and
habitats.

(Emphases added)

Environmental and Economic analysis have yet to be provided by the Applicant and the Findings
provided in the staff report are totally inadequate to satisfy the requirements of the code for a
Conditional Use and/or an Exception to a Use. Jordan Cove has not met the criteria noted above in
order to be given an Exception to the Goals and does not meet the protection requirements in the
various zoning districts as clearly shown in more detail further below. They have provided no
mitigation plans or evidence as to how they would protect the resources in the various zoning districts
they would be impacting.
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4. Application must be in compliance with Coastal Zone Management Act /
Estuary Protection Act

Changes to the Coos Bay Estuary must be in line with the Coastal Zone Management Act. This is not
just a local decision but also a State and Federal decision. Statewide Planning Goals 16, 17 and 18 are
based on the protection requirements that are spelled out in the Coastal Zone Management Act and the
Estuary Protection Act. Once the Coos Bay Estuary Management Plan has been approved by the
National Oceanic and Atmospheric Administration (NOAA) it cannot be changed without the
Oregon Dept of Land Conservation and Development (DLCD) and NOAA’s approval. Jordan
Cove cannot just come in here and do what they want to the Estuary or the Coastal Shoreland areas.
Changes in those areas require extra State and Federal approvals in order to protect the integrity of the
estuary.

The Coos Bay Estuary is the sixth largest estuary on the Pacific coast of the contiguous United States
and the largest estuary completely within Oregon state lines. The Coos estuary is one of only 28
National Estuarine Research Reserves in the United States.” The process for federal designation of a
National Estuarine Research Reserve has many steps and involves many individuals and organizations.
Established by the Coastal Zone Management Act of 1972, as amended, the reserve system is a
partnership program between the National Oceanic and Atmospheric Administration (NOAA) and the
coastal states. The Coastal Zone Management Act of 1972, as Amended, is clear:

8§ 1452. Congressional declaration of policy (Section 303) states:
The Congress finds and declares that it is the national policy--

1) to preserve, protect, develop, and where possible, to restore or enhance, the resources of
the Nation's coastal zone for this and succeeding generations; (Emphasis added)

2) to encourage and assist the states to exercise effectively their responsibilities in the coastal zone
through the development and implementation of management programs to achieve wise use of
the land and water resources of the coastal zone, giving full consideration to ecological,
cultural, historic, and esthetic values as well as the needs for compatible economic
development, which programs should at least provide for-- (Emphasis added)

2(A) the protection of natural resources, including wetlands, floodplains, estuaries,
beaches, dunes, barrier islands, coral reefs, and fish and wildlife and their habitat, within
the coastal zone, (Emphasis added)

2(B) the management of coastal development to minimize the loss of life and property caused
by improper development in flood-prone, storm surge, geological hazard, and erosion-prone
areas and in areas likely to be affected by or vulnerable to sea level rise, land subsidence, and
saltwater intrusion, and by the destruction of natural protective features such as beaches, dunes,
wetlands, and barrier islands,

2(C) the management of coastal development to improve, safeguard, and restore the quality of
coastal waters, and to protect natural resources and existing uses of those waters.

® National Estuarine Research Reserve System (NERRS): http://estuaries.noaa.gov/About/Default.aspx?1D=116
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These laws as well as many others also listed in this act need to be fully considered and evaluated
in with this Permit Application. The law demands protection and public access to the coastal areas
for recreation purposes and assistance in the redevelopment of deteriorating urban waterfronts and
ports, and sensitive preservation and restoration of historic, cultural, and esthetic coastal features.

Coos Bay consists of about 14,000 acres of varied intertidal and subtidal substrate habitat conditions
including algae beds, eelgrass sites, marshlands, and mostly unconsolidated substrate. The upper Coos
Bay estuarine habitat contains important rearing habitat supplied by estuarine wetlands, algae, and
eelgrass beds, which are important conditions for estuarine fish and migratory salmon, as well as
commercial oyster beds and other marine habitat including a variety of birds. One-third of Oregon
wetlands are estimated to have been lost since the late 1700s. Wetlands are now protected under
federal law

Estuaries are the most important and dynamic habitat type known on earth; where fresh and saline
waters mix, creating natural resource biomass far exceeding all others. Recent signs show
improvement or biological recuperation of the Coos Bay estuary but despite this the estuary is still
listed as a 303D limited waterbody so the protection codes must apply. The proposed channel
alterations being proposed by the Jordan Cove / Pacific Connector LNG development would cause
irreplaceable and irretrievable ecosystem change.

If waterbodies and wetlands are destroyed or degraded even by temporary workspace, depending on
mitigation, they may never recover to their former character or it may take 5 years or more to do

so. The loss of primary productivity and nutrient distribution is permanent and not temporary. Proper
Environmental studies have not been done by the applicant and are necessary in order to
proceed. If a potential risk to the survival or recovery of a threatened or endangered species
exists, the applicant must redesign or relocate the facility to avoid that risk or propose
appropriate mitigation measures.® (See Exhibits 3, 4, 9, 10 and 12 to 16)

5. Proposed Dredging/Fill is not in compliance with Land Use

In addition to the proposed channel alteration to excavate 3.3 acres from 52-NA to DDNC-DA in
submerged areas lying adjacent to the federally-authorized Channel, the applicant has also proposed
other channel alterations with Coos County (10.53 Acres of 2-NA, 2.18 Acres of 3-DA, and 10.51
Acres of 59-CA to DDNC-DA). The Jordan Cove Energy Project (JCEP) also has plans to remove 5.7
million cubic yards of material for their proposed marine terminal and access channel along with plans
to excavate another submerged area for eel grass mitigation within the City of Coos Bay zoning
boundary. According to Jordan Cove, proposed channel alterations will allow for transit of LNG
vessels of similar overall dimensions to those listed in the July 1, 2008 USCG Waterway Suitability
Report, but under a broader weather window.

In the current application, Jordan Cove wants to excavate and dredge in a Coos Estuary “Natural
Aquatic” zoned area which only allows new dredging in order to dredge a small channel on the north
side of the proposed airport fill as necessary to maintain tidal currents. In addition, this activity is only
allowed subject to a finding that adverse impacts have been minimized.

® Endangered Species Act; Army Corps Standard Local Operating Procedures for Endangered Species (SLOPES).
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JCEP Dredge area #4 zoned 52-NA ( Natural Aquatic )
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City of Coos Bay Estuary Management Plan Zoning District:
52-NA

MANAGEMENT OBJECTIVE:

This aquatic unit contains extensive eelgrass beds with associated fish and waterfowl habitat, and
shall accordingly be managed to maintain these resources in their natural condition in order to
protect their productivity. (Emphasis added)

Dredging of a small channel on the north side of the proposed airport fill shall be necessary as a form
of mitigation to maintain tidal currents.

Maintenance only of the existing sewage treatment plant outfall shall be permitted.

2. Dredging

a. New... *

b. Maintenance Dredging of Existing Facilities... N [Not Allowed]
c. To Repair Dikes and Tidegates... N/A

*

10. Temporary Alterations *

Activity

2a New dredging shall be allowed only to dredge a small channel on the north side of the
proposed airport fill as necessary to maintain tidal currents. In addition, this activity is only
allowed subject to a finding that adverse impacts have been minimized (see Policy #5).

10, 11 This use is only allowed subject to the making of resource capability consistency
findings and impact assessments (see Policy #4a).
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City of Coos Bay Estuary Management Plan Zoning District:
53-CA

MANAGEMENT OBJECTIVE:
This unit shall be managed to (1) conserve its aquatic resources, and (2) to permit subtidal log storage
in support of the mill to the south of the unit.

2. Dredging
a. New N [Not Allowed]

*

11. Temporary Alterations *
Activity
11,12 The use is allowed when it is established that the use is consistent with the

resource capabilities of the area and the purposes of the management unit. (See Policy
4a.)

City of Coos Bay Estuary Management Plan Zoning District:
54-DA

MANAGEMENT OBJECTIVE:
This aquatic segment shall be managed to maintain water access for water-
dependent/related industrial and recreational uses located in the upland

2. Dredging
a. New *

* * *

5. Navigational Structures * [listed due to no listing for Temporary Alterations]
Activity

1b, 2a, These activities are only allowed subject to finding that adverse impacts have
b, 4,5 been minimized (see Policy #5); and to Policy #8 requiring mitigation.

City of Coos Bay Estuary Management Plan Zoning District:
55-CA

MANAGEMENT OBJECTIVE:

This aquatic segment shall be managed to allow recreational uses consistent with aquatic resource
characteristics.

2. Dredging
a. New N [Not Allowed]

*

5. Navigational Structures N [Not Allowed]
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ZONING DESIGNATION: DDNC-DA
GENERAL LOCATION: LOWER BAY/UPPER BAY
ZONING DISTRICT: Deep-Draft Navigation Channel (37" authorized draft)

CBEMP SECTION 3.2.201. MANAGEMENT OBJECTIVE:
This district shall be regularly maintained to authorized depths as the deep-draft navigation
channel. Conflicting uses and activities are not permitted.

* * * *

2. Dredging
a. New ACU-S, G [Allowed subject to Administrative Conditional Use — Special
Conditions and General Conditions]
b. Maintenance dredging of existing facilities ACU-S, G
c. To repair dikes and tidegates N/A

3. Dredge Material Disposal ACU-S,G
* *

* *

12. Temporary alterations P-G

* * * *

GENERAL CONDITIONS [G] (the following conditions apply to ALL uses and activities):
1. Inventoried resources requiring mandatory protection in this unit shall be protected,
and is subject to Policies #17 and #18.

Activities: (ACU-S)

2a., 2b. These activities are only allowed subject to finding that adverse impacts
have been minimized (see Policy #5). (Emphasis added)

1. Flow-lane disposal may be permitted, pursuant to Policies #46 and #46a.

* * * *

Any changes to the Coos Bay Estuary Management Plan (CBEMP) zoning districts or any impacts to
the zoning districts must be in compliance with the other resource preservation and protection policies
established elsewhere in the CBEMP. You cannot just pick and chose the sections you want to follow
while ignoring everything else. That is not how the Plan is to be followed. The Resource productivity
of the Coos Bay Estuary must be maintained as established by Statewide Planning Goals 16, 17 and
18. Jordan Cove’s proposed map amendment cannot throw out the resource protection requirements
and other process requirements spelled out in the Goals.

CBEMP 3.2 POLICY DEFINITIONS:

DREDGED MATERIAL DISPOSAL.:
The deposition of dredged material in aquatic or upland areas. Methods of disposal include in-
water disposal, beach and land disposal, and ocean disposal. In-Water Disposal is the
deposition or dredged materials in a body of water. Ocean Disposal is the deposition or
dredged materials in the ocean. Beach Disposal is the deposition of dredged materials in
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beachfront areas west of the foredunes. Land Disposal is the deposition of dredged materials
landward of the line of non-aquatic vegetation, in “upland” areas.

DREDGING:
The removal of sediment or other material from a stream, river, estuary or other aquatic area.
Maintenance Dredging refers to dredging necessary to maintain functional depths in
maintained channels, or adjacent to existing docks and related facilities; New Dredging refers
to deepening either an existing authorized navigation channel or deepening a natural channel,
or to create a marina or other dock facilities; Dredging to Maintain Dikes and Tide gates
refers to dredging necessary to provide material for existing dikes and tide gates; Minor
Dredging refers to small amounts of removal as necessary, for instance, for a boat ramp.
Minor dredging may exceed 50 cubic yards, and therefore, require a permit.

TEMPORARY ALTERATION:
Dredging, filling, or another estuarine alteration occurring over a specified short period of
time which is needed to facilitate a use allowed by an acknowledged plan. Temporary
alterations may not be for more than three years and the affected area must be restored to its
previous condition. Temporary alterations include: (1) alterations necessary for federally
authorized navigation projects (e.g., access to dredged material disposal sites by barge or
pipeline and staging areas or dredging for jetty maintenance), (2) alterations to establish
mitigation sites, alterations for bridge construction or repair and for drilling or other
exploratory operations, and (3) minor structures (such as blinds) necessary for research and
educational observation.

CB - CBEMP Policy 4a. Deferral of (A) Resource Capability Consistency Findings and (B)
Resource Impact Assessments
Local government shall defer, until the time of permit application, findings regarding
consistency of the uses/activities listed in Policy #4 with the resource capabilities of the
particular management segment.

Additionally, the impact assessment requirement for those uses/activities as specified in Policy
#4 shall be performed concurrently with resource capability findings above at the time of
permit application.

This strategy shall be implemented through an administrative conditional use process that
includes local cooperation with the appropriate state agencies such that:
A. Where aquaculture is proposed as a use, local government shall notify the
Oregon Department of Fish and Wildlife (ODFW) in writing of the request,
together with a map of the proposed site;
B. Where log storage dredging is proposed as an activity, local government shall
notify the Oregon Department of Environment Quality )DEQ) in writing of the
request, together with a map of the proposed site.

* * * *

For all other uses/activities specified above, local government shall determine appropriate
findings whether the proposed use/activity is consistent with the resource capabilities of the
management segment and shall perform the assessment of impacts required by Policy #4.

This strategy recognizes:
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A. that resource capability consistency findings and impact assessments as
required by LCDC Goal #16 can only be made for the uses specified above at
the time of permit application, and

B. that the specified state agencies have expertise appropriate to assist local
government in making the required finding and assessments.

This strategy is based upon the recognition that the need for and cumulative effects of estuarine
developments were fully addressed during development of this Plan and that no additional
findings are required to meet Implementation Requirement #1 of Goal #16.

(Emphasis added)

CB - CBEMP Policy 5 Estuarine Fill and Removal (Emphasis added)
Dredging and/or filling shall be allowed only:

A. If required for navigation or other water-dependent uses that require an estuarine
location or if specifically allowed by the applicable management unit requirements of
this goal; and
B. If no feasible alternative upland location exists; and
C. If a pubic need (i.e., a substantial public benefit) is demonstrated and the use or
alteration does not unreasonably interfere with public trust rights; and
D. If adverse impacts are minimized; and
E. The activity is consistent with the objectives of the Estuarine Resources Goal and
with other requirements of state and federal law, specifically the conditions in
ORS541.615 and Section 404 of the Federal Water Pollution Control Act (P.L. 92-500).

Other uses and activities which could alter the estuary shall only be allowed if the
requirements in B, C, and D are met. All portions of these requirements may be applied at the
time of plan development for actions identified in the Plan. Otherwise, they shall be applied at
the time of permit review.

This strategy shall be implemented by the preparation of findings by local government
documenting that such proposed actions are consistent with the Comprehensive Plan, and with
criteria “a” through “e” above. However, Where goal exceptions are included within this
plan, the findings in the exception shall be sufficient to satisfy criteria “a” through “c”
above. Identification and minimization of adverse impacts as required in “d” above shall
follow the procedure set forth in Policy #4a. The findings shall be developed in response to a
“request for comment” by the Division of State Lands, which shall seek local government’s
determination regarding the appropriateness of a permit to allow the proposed action.

“Significant,” as used in “‘other significant reduction or degradation of natural estuarine
values,” shall be determined by:
A. The U.S. Army Corps of Engineers through its Section 10 and 404 permit processes;
or
B. The Department of Environmental Quality for approvals of new aquatic log storage
areas only; or
C. The Department of Fish & Wildlife for new aquaculture proposals only.

This strategy recognizes that Goal #16 limits dredge, fill and other estuarine degradation in
order to protect the integrity of the estuary.
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A need (ie., a substantial public benefit) has not been demonstrated by the applicant. The project
would unreasonably interfere with navigation, fishing and public recreation, as explained in more
detail further below, and would therefore not be in compliance with CBEMP Policy 5(C). Jordan
Cove’s proposed use/activity is not consistent with the resource capabilities of the management
segment and no assessment of impacts required by CBEMP Policy #4 has been done. CBEMP Policy 5
is an important CBEMP Policy that applies to all Estuarine Fill and Removal. Policy 5 requires that
“aneed (ie., a substantial public benefit) is demonstrated and the use or alteration does not
unreasonably interfere with public trust rights.” Policy 5 also requires that a determination be made
that proves: D. Adverse impacts are minimized. These requirements must be demonstrated before
an exception is allowed. (OAR 660-004-0022)

The applicant seems to think that all they need for an exception is the testimony of a Coos Bay Bar
Pilot saying the channel modifications would improve shipping. At a recent public meeting that
occurred on March 21, 2019, in Coos Bay, Captain George Wales from the Coos Bay Pilots
Association made the statement that there are roughly 5 vessel calls per month on the Port of Coos
Bay. The Port of Coos Bay’s Annual Report for 2017 indicates there were around 8 calls in 2017.”
The real reason for the current request is spelled out in Captain Wales’ letter filed by the applicant in
with their application (See Applicant’s Exhibit 3 page 3) in which he states, “The Pilots believe the
proposed NRI’s are essential for achieving the required number of LNG vessel transits needed to lift
the JCEP design annual LNG production volume. JCEP has informed the Pilots that excessive delays
in LNG Carrier transits to and from the LNG terminal could result in a shore storage tank topping
situation, requiring the project to curtail production of LNG...” (July 25, 2018 letter from Coos Bay
Pilots Association - Emphasis added) So this is ALL about what is best for Jordan Cove and not
necessarily what is best for other users or uses of the Coos Bay Estuary.

Jordan Cove has agreements with the Roseburg Forest Products Company to use some of their
property on the North Spit for an undisclosed amount of $$. It must be considerable considering the
extreme hazards the LNG project presents to this chip facility and their 17 or so employees.® On the
other hand, a 2008 study by the Oregon State Marine Board (OSMB) found that recreational boaters in
Coos Bay took a total of 31,560 boat trips the previous year. Nearly 90 percent of the boat use days
involved fishing. In a March 2016 KCBY news article, Richard Dybevik, with Roseburg Forest
Products Company, stated that the lower bay is always crowded with boats during the summer and
that he has counted as many as 100 boats in that area at one time.” (See Exhibit 42) The negative
impacts to fishing, crabbing and shellfish habitat would be a significant impact on all those boat
users and the fishing industry as a whole.

CB - CBEMP Policy 5a. Temporary Alterations
Local government shall support as consistent with this Plan (without taking exception to the
Statewide Planning Goals) temporary alterations to areas and resources that the Goal
otherwise requires to be preserved or conserved. This exemption is limited to alterations in
support of uses permitted by Goal 16; it is not intended to allow uses which are not otherwise
permitted by the Goal. Such actions shall be limited to the following:

7 Oregon International Port of Coos Bay Annual Report 2018 — Maritime https://www.oipcbannualreport18.com/maritime
8 https://theworldlink.com/news/local/who-pays-the-most/article_37797b7c-4711-5608-869b-19dc0ee4e389.html

° After a year of planning, Coos Bay has new marine patrol boat dock; by KCBY; Wednesday, March 16th 2016
https://kcby.com/news/local/after-a-year-of-planning-coos-bay-has-new-marine-patrol-boat-dock
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A. Alterations necessary for federally authorized Corps of Engineers projects, such as
access to dredged material disposal sites by barge or pipeline, or staging areas or
dredging required for jetty maintenance;

B. Alterations necessary for access to dredged material disposal site, for mitigation
actions, for bridge construction or repair, and for drilling or other exploration
operations;

C. Alterations necessary to install pipelines for utilities and communication facilities.

Further, application of the resource capabilities test to temporary alterations should ensure:
A. That the short-term damage to resources is consistent with resource capabilities

of the area; and
B. That the area and affected resources can be restored to their original condition.

Mitigation shall not be required by this Plan for such temporary alterations.

This policy shall be implemented through the administrative conditional use process and
through local review and comment on state and federal permit applications.

This policy is based on the recognition that temporary estuarine fill and habitat alterations are
frequently legitimate actions when in conjunction with jetty repair and other important
economic activities. It is not uncommon for projects to need staging areas and access that
require temporary alteration to habitat that is otherwise protected by the Plan.

(Emphasis added)

CB - CBEMP Policy 8 Estuarine Mitigation Requirements
Local government recognizes that mitigation shall be required when estuarine dredge or fill
activities are permitted in inter-tidal or tidal marsh areas. The effects of the dredge or fill
activities shall be mitigated by creation, restoration or enhancement of another area to ensure
that the integrity of the estuarine ecosystem is maintained. Comprehensive plans shall
designate and protect specific sites for mitigation which generally correspond to the types and
quantity of intertidal area proposed for dredging or filling, or make findings demonstrating
that it is not possible to do so.

However, mitigation shall not be required for projects which the Division of State Lands has
determined meet the criteria in ORS196.830(3).

This strategy shall be implemented through procedures established by the Division of State
Lands, and as consistent with ORS196.830 and other mitigation/restoration policies set forth in
this Plan.

This strategy recognizes the authority of the Director of the Division of State Lands in
administering the statutes regarding mitigation.

CB - CBEMP Policy 11 Authority of Other Agencies
Local government shall recognize the authority of the following agencies and their programs
for managing land and water resources:
- The Oregon Forest Practices Act and Administrative Rules, for forest lands as defined
in ORS 527.5610-527.730 and 572.990 and the Forest Lands Goal;
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- The nonpoint source discharge water quality program administered by the
Department of Environmental Quality under Section 208 of the Federal Water Quality
Act as amended in 1972 (PL 92-500);
- The Fill and Removal Permit program administered by the Division of State Lands
under ORS 541.605-541.665; and
- The Programs of the State Soil and Water Conservation Commission and local
districts and the Soil Conservation Service for the Agricultural Lands Goal.
This strategy recognizes that there are several agencies with authority over coastal waters, and
that their management programs should be used rather than developing new or duplicatory
management technigues or controls, especially as related to existing programs functioning to
maintain water quality and minimize man-induced sedimentation.
(Emphasis added)

CB - CBEMP Policy #17 Protection of "Major Marshes™ and *'Significant Wildlife Habitat™ in
Coastal Shorelands
Local government shall protect major marshes, significant wildlife habitat, coastal
headlands, and exceptional aesthetic resources located within the Coos Bay Coastal
Shorelands Boundary and included in the Plan inventory, except where exceptions allow
otherwise. Local government shall consider:
A. “major marshes” to include areas identified in the Goal #17 “Linkage Matrix”" and
the Shoreland Values inventory map;
B. “significant wildlife habitats,” coastal headlands and exceptional aesthetic
resources_to include those areas identified, on the map “Shoreland Values.”

This strategy shall be implemented through:
A. plan designations and use and activity matrices set forth elsewhere in this Plan that
limit uses in these special areas to those that are consistent with protection of natural
values, and
B. through use of the “Shoreland Values” map that identifies such special areas and
restricts uses and activities therein to uses that are consistent with the protection of
natural values. Such uses may include propagation and selective harvesting of forest
products, consistent with the Oregon Forest Practices Act, grazing, harvesting wild
crops, and low-intensity water-dependent recreation.

This strategy recognizes that special protective consideration must be given to key resources

in coastal shorelands over and above the protection afforded such resources elsewhere in
this Plan.

(Emphasis added)

Various other CBEMP polices must also be followed including CBEMP Policies 4, 4a, 18, 20a, 22b,
23, 25, 27, 33, 46, 464a, 47, 48, among several others. It is unclear to my why the CBEMP Policies
found in Coos Bay’s CBEMP Documents differ so greatly in text or in even being listed with what is
found on file with Coos County Planning for the same CBEMP Policies. (See Exhibit 76)

There is no American public benefit to the loss of fish, marine and wildlife habitat due to the
destructive nature of all the proposed dredging for the Jordan Cove / Pacific Connector Project. The
Pacific Connector Pipeline’s construction is projected to impact 485 wetlands and waterbodies in
Southern Oregon, many of which are salmon bearing.
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The Coos Bay Estuary is already 303D limited and this project will only make that situation worse.
We can look to what has happened at other LNG projects with respect to channel dredging and see that
even though the LNG industry promises there would be no negative impacts, promises and what
actually happens does not always end up being the same. (See Exhibit 3) Our fishing industry has
ALREADY been negatively impacted and is in need of renewal, not more degradation. (See Exhibit
4) Jordan Cove’s sedimentation expert expects us to believe that there would be no negative impacts
with sedimentation or turbidity from all their proposed dredging. Our sedimentation expert actually
proved their expert to be wrong on this issue during the land use process under Coos County File No.
REM 10-01 for HBCU-10-01. (See Exhibit 29)

In order to protect the integrity of the Estuary, Policy 5 must be adhered to and marine habitat in the
estuary protected. This is even a requirement in DDNC-DA zoning district for which the applicant is
not seeking a goal exception for. The strong tidal currents have the ability to transfer sediments a
great distance. No contaminated soils or fill should be suspended in the estuary. The applicant
should be made to mitigate for any damage done. In addition, evacuation measures in the event of an
earthquake and/or tsunami event off our coastline should also be taken into account as a part of permit
requirements in order to fulfill the Comprehensive Plan’s purpose of protecting the health, safety and
welfare of area residents.

In 2010 Clausen Oyster Company was hit with a $25,000 fine from the Oregon Department of
Environmental Quality for wastewater violations. Clausen maintained that no oyster meat was
entering the wash water - just mud that it was washing off the oyster that had just been taken out of the
bay. "The mud comes out of the bay; it goes back in the bay," said Lilli Clausen. (See Exhibit 28)
Despite the fact that the mud had just come out of the bay it was still considered a Clean Water Act
violation.

The same scrutiny and oversight should be imposed with respect to the Jordan Cove Project and
their proposed dredging and placement of fill and/or sedimentation in Waters of the State due to
the negative impacts those sediments could have on fishing and recreation.

This should be of particular concern due to the fact that Jordan Cove has ALREADY been sited by the
DEQ for violations with respect to their Project for work they were doing on May 8, 2014, at the
Jordan Cove Ingram Yard site (See Exhibit 49)

6. Mitigation Insufficient / Temporary Dredge Pipeline would impact
Eelgrass and other habitat areas.

Jordan Cove’s proposed dredging and temporary pipeline
would impact eelgrass areas in the lower Coos Bay and in
zoning district 52-NA as shown in the following diagram.
Jordan Cove has yet to prove a need for their dredging
project that outweighs the negative impacts to fishing,
recreation and navigation. They have provided no plans to
mitigate habitat areas and marine life that would be destroyed
in the lower bay by their proposed dredging plans. Jordan
Cove’s proposed eelgrass mitigation site also lacks sufficient
proof that it would be successful and not harm other already
productive eelgrass areas.
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A March 2019 letter by the Shon Schooler, Ph.D., Research Coordinator with the South Slough

National Estuarine Research Reserve states: (See Exhibit 10)
We are particularly concerned with the potential impacts to eelgrass (Zostera marina)
populations as eelgrass is an important habitat for many estuarine species and improves
estuarine water quality. The following comments fit under CBEMP Policy 4: Resource
Capability Consistency and Impact Assessment. Eelgrass habitat in the Coos Estuary has
experienced a net loss since 2005 (from mapping/GIS methods) and abundance has declined
more recently since 2016 (from intertidal field surveys).

Below find maps of eelgrass areas found in the lower bay in 2005:
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Figure 1 above: Distribution of seagrass beds (green) and location of deep water in the shipping channel (tan). Dense beds
(> 50% ground cover from seagrasses) are shown in light green. Seagrass data generated from aerial photos taken in
2005. Data: Clinton et al. 2007, NGDC 2014

Jordan Cove’s proposed temporary dredge pipeline would transit through most of the lower bay. It is
unknown how much restriction this would cause to other bay users or how secure this line would be
against the vast tidal action of the lower bay. This temporary pipeline activity is only permitted
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subject to Policy #5a noted above. The temporary pipeline must be consistent with the resource
capabilities of the area (see CBEMP Policy #4) and must also satisfy the impact minimization criterion
of Policy #5. The affected areas are to be restored to their previous condition. Jordan Cove is not
asking for an exemption for the impact their temporary pipeline alteration would have on the estuary
and they have yet to provide the necessary evidence that they have met the CBEMP
requirements. Jordan Cove’s proposed dredging, eelgrass mitigation site, and temporary pipeline
would directly impact known eelgrass areas in the Coos Bay as documented by the letter from Shon
Schooler, Ph, D and as shown in the following diagrams. No evidence has been provided as to how
these impacted areas would be successfully restored after being impacted. In addition, Jordan Cove’s
2007 Coos Bay Estuary Mitigation permit has long since expired. (CBDC 17.130.140) It is unclear
how they plan to successfully mitigate eelgrass areas that would be destroyed by their dredging plans.

Estuary Mitigation permit has long since expired. It is unclear how they plan to successfully mitigate
eelgrass areas that would be destroyed by their cumulative dredging plans.

PART 1 JCEP: FIGURE 1.1
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Dredge Transfer Line diagram below is from page Page 460 of Jordan Cove’s DSL Application and
shows the line would impact eelgrass areas.

PART 1 JCEP: ATTACHMENT D.6

J1-000-RGL-PMT-DEA-00003-00 Rev. F
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Jordan Cove’s proposed temporary dredge transfer line support structures are slated to sit on current
known eelgrass bed areas. There is no indication how stable this transfer line would be with the
swiftness of the tides in our area nor is there any mitigation being proposed for the negative impacts
this temporary line would have on eelgrass and other habitat areas that are to be protected in zoning
district 52-NA.

7. Tidal Soil Contaminant Testing is Absent and/or Not Adequate

Jordan Cove’s DSL application on electronic page 1015 states, “The chemical analytical data from the
Corps FNC indicate that chemicals of concern present near the project area generally include metals,
phenols, various phthalates and PAHs.” The Roseburg Chip facility berth was tested in 2009 and TBT
was detected above the SL1 in the west part of the berth; discrete re-sampling did not detect TBT but
dredging was restricted to the eastern portion of the berth anyway. Past shipping contaminants
including Tributyltin (TBT), arsenic, copper, lead, mercury, nickel, zinc, polycyclic aromatic
hydrocarbons (PAHS), and polychlorinated biphenyls (PCBs) could be re-suspended into the Coos
Bay harming marine life and businesses that depend on that marine life. (See Exhibits 11 and 12)
Tidal muds need to be tested prior to any approval and Jordan Cove’s sedimentation plan MUST
CONTAIN TESTING FOR ALL POTENTIAL CONTAMINANTS AND CURRENTLY DOESN’T.
(See electronic page 524 of DSL application, Table 9-2)

The cumulative damage to the Coos Bay Estuary from the proposed JCEP project would be significant
due to the extensive dredging, ballast water, invasive species and water quality impacts.’® This would
violate the Coastal Zone Management Act ** and the Estuary Restoration Act of 2000 *

8. Oysters, Clams, Crabs, Fish and other Habitat would be Negatively
Impacted by the Jordan Cove/Pacific Connector Project

The Coos Bay is the largest commercial producer of shellfish in the state of Oregon. Jordan Cove’s
cumulative dredging plans would excavate approximately .7 mcy of material from submerged areas
lying adjacent to the federally-authorized Channel along with 5.7 million cubic yards (mcy) of material
to create the slip basin and access channel in an area currently known as Ingram Yard. It is well
known that Ingram Yard contains toxic materials from past industrial activities that were buried out
there long ago. Appropriate environmental reviews need to be done in all dredging areas. The
Ingram Yard property has been filled over many years with material dredged from a bay surrounded by
heavy industries, and the property was used by Menasha and then Weyerhaeuser for many years before
strict contamination controls were required. In July of 1999, Nucor Corporation withdrew from
purchasing 575 acres of land on the North Spit from Weyerhaeuser. Nucor purportedly backed out
because Weyerhaeuser insisted on transferring all potential liability for past contamination of the
property to the buyer.

1% The proposed Jordan Cove LNG Export Project would dredge 5.7 million cubic yards of dredge material in order to build
their LNG marine slip dock and another .6 mcy of dredging in the Coos Bay for a total of 6.3 million cubic yards of
material. The Port of Coos Bay has plans for an extensive deepening and widening of the shipping channel in the lower
Coos Bay and removal of 18 mcy. This amounts to 24.3 million cubic yards of material in total. Ballast water, invasive
species and water quality impacts from the project would be significant.

“The Coastal Zone Management Act. http://coast.noaa.gov/czm/act/?redirect=3010cm

12 The Estuary Restoration Act: http://www.era.noaa.gov/information/act.html
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Despite multiple requests, Jordan Cove continues to ignore these concerns and has yet to properly test
the soils in Ingram Yard where toxic compounds are likely to be found. (See Exhibits 5 and 6)
Contaminates in the tidal muds of the project area have also not been fully evaluated for past
industrial contaminates which are highly likely to be re-mobilized during dredging activities.
This would make the already poor water quality conditions of the Coos Estuary even worse. Tidal
soils also need to be evaluated for soil stability.

Both Clausen Oysters'® and Coos Bay Oyster Company™ (See Exhibit 7) have expressed concerns in
the past about the potential for turbidity and loss of their commercial oysters from Jordan Cove’s
dredging activities. Commercial oysters would be at risk as well as populations of Olympia oysters
which are protected and not harvested. Page 13 of Jordan Cove’s Oct 2017, 404 Application states
under item #4 that “...dredging associated with the navigation reliability improvements and eelgrass
mitigation site, will be performed during the ODFW in water work window (October 1 to February
15).” Electronic page 123 of Jordan Cove’s DSL application ALSO states the same thing (See Page
28 of David Evans and Associates Technical Memorandum filed with DSL). October is the height of
the Olympia oyster reproductive cycle’ and would mean that Olympia oyster spat would be at
risk of massive die-off should dredging occur during this time.

Eelgrass can also be adversely affected by turbidity because the depth and distribution of eelgrass is
strongly associated with water clarity and depth of light penetration (Dennison and Orth 1993; Thom et
al. 1998) as well as nutrient availability (Short et al. 1995), salinity, and water temperatures (Thom et
al. 2003). (See Exhibit 57) The proposed marine slip and access channel would result in the
permanent loss of 14.5-acres of shallow subtidal and intertidal habitat, 0.06-acre of estuarine saltmarsh
habitat and approximately 1.9-acres of submerged aquatic vegetation habitat (eelgrass). This would
affect baby salmon and other marine organisms that depend on these ecosystems remaining
intact.

The Oregon DEQ’s Integrated Report identifies the Coos Bay Estuary status as Category 5, water
quality limited, 303(d) (in CWA), and a Total Maximum Daily Load (TMDL) plan is needed due to
elevated fecal coliform measurements. (ODEQ 2012d).%® This is also the case for several of the
tributaries and rivers that are upstream of the Coos Estuary.

The Clam Diggers Association of Oregon have already found high levels of contaminants in clams
coming from the Coos Bay " (See Exhibit 8) and Commercial oysters are currently not always able to
be harvested due to elevated fecal coliform measurements within the Coos Bay.

Dredging on the scale that is being proposed by Jordan Cove and the Port of Coos Bay has the
potential to significantly affect both marine habitat and the amount and velocity of water flowing in

3 FERC Motion to Intervene Out-of-Time of Clausen Oysters and Lilli Clausen, as in individual and owner, under CP13-
483, et. al.: http://elibrary. FERC.gov/idmws/file_list.asp?accession_num=20141015-5087

 FERC Motion to Intervene and update Contact Information of Coos Bay Oyster Company / Jack Hampel under CP13-
483, et. al.: http://elibrary. FERC.gov/idmws/file_list.asp?accession_num=20150302-5065

15 “Settlement Preference and the Timing of Settlement of the Olympia Oyster, Ostrea Lurida, In Coos Bay, Oregon”, by
Kristina M. Sawyer, A Thesis, Presented to the Department of Biology and the Graduate School of the University of
Oregon in partial fulfillment of the requirements for the degree of Master of Science, September 2011.

16 https://www.deq.state.or.us/wg/assessment/rpt2012/results303d12.asp

1 Motion to Intervene Out-of-Time Clam Diggers Association of Oregon under CP13-483., et. al.:

http://elibrary. FERC.gov/idmws/file_list.asp?accession_num=20140221-5118
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and out of Coos Bay during the tidal cycle. All these increased impacts need to be evaluated due to
their potential to significantly degrade these waters.

Sylvia Yamada, a marine ecologist who has studied native crabs and the European green crab in
Oregon and Washington for over 20 years, submitted comments into the DSL record where she stated
the following: (See Exhibit 9)

| have been studying crabs in Oregon estuaries, including Coos Bay, for over 20 years

* * * *

...Not only will the turbidity during the construction phase be of concern to the ecological
community, the on-going dredging to maintain the berth and shipping channels will continue be
a disturbance to the ecosystem. It will result in habitat loss for native species, including the
valuable Dungeness crab. In one study between 45 to 85 % of the Dungeness crabs died
during a simulated dredging operation (Chang and Levings, 1978). Marine habitat
modification by construction of the Jordan Cove Energy Project could impact the important
Oregon Dungeness fishery.® (Emphasis added)

Dr. Mark Chernaik succinctly summarizes the issues in the following statement found on page 9 of this
November 14, 2011 Coos County Surrebuttal report under File No. HBCU-10-01/REM-10-01:

“Proponents of multi-billion dollar industrial projects have vast resources to pay for scientific
reports with elaborate illustrations that have the allure of scientific validity. Because citizens
who are concerned about the impacts of such projects must make do with far fewer resources,
these project proponents are not accustomed to close inspection of their technical data,
assumptions, reasoning and conclusions. This imbalance describes the situation between
PCGP and CALNG and the question of whether the proposed project would fail to protect the
resource productivity of Haynes Inlet.

“Despite the David-versus-Goliath situation they find themselves in, CALNG has revealed
numerous, serious flaws in the technical arguments put forward by PCGP, including the early
claim by Dr. Bob Ellis that Olympia oysters “are not known to inhabit the Project Action Area
(ODLCD, 1998).” LUBA Record at page 1331. Following this, CALNG has revealed
additional errors, including but not limited to the following errors that are the subject of this
round of testimony: that PCGP relied on untrained surveyors to identify and find native oysters
in Haynes Inlet; that PCGP misunderstands the nature of native oyster restoration experiments
performed by Dr. Danielle Zacherl; and that PCGP relied on un-validated estimates of
background turbidity and ina%curate assumptions of sediment particle size when predicting the

impact of trenching activities. Combined with previous errors, such as proposing to commence
trenching activities at the beginning of October, just before the height of the spawning season
for Olympia oysters in Coos Bay, these numerous mistakes place the applicant far short of
meeting their burden of demonstrating that their proposed project would not have more than a
de minimis or insignificant impact on native oysters in Haynes Inlet.”

'8 Comments of Sylvia B Yamada, Ph.D. in FERC Docket for Jordan Cove — PF-17-4

;http://elibrary. FERC.gov/idmws/file_list.asp?accession_num=20170622-0008

9 November 14, 2011: Mark Chernaik, Ph.D., Surrebuttal Report; Page 9 under Coos County File No. HBCU-10-01/REM-
10-01
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ESTUARY ISSUES OF CONCERN THAT NEED TO BE FULLY ADDRESSED
e Loss of habitat for fish, crabs, clams oysters and other marine and wildlife.

e Loss of vital eelgrass beds (this is supposedly to be mitigated, but State Agencies in the past
have expressed series doubts about the adequacy of the planned mitigation)

e Possible erosion issues caused from the massive dredging and ship and tug wakes.

e The use of riprap and the altering of the bay’s water velocity and flow.

e Sediment transport issues that can occur when channels are deepened. Tidal amplification and
hyper concentrated sediment conditions can occur in the upstream tidal rivers. Channel
deepening may increase up-estuary suspended sediment transport due to enhanced salinity-
induced estuarine circulation and have a large impact on increasing suspended sediment

concentration (SSC)?°

e Risk of destabilizing Henderson Marsh wetlands and the North Spit due to the excessive
dredging.

e Potential negative impacts to wetland areas including habitat and vegetation.

e Potential negative impacts to the nearby floodplains.

e Potential negative impacts to adjacent wildlife and people. What effect will dredging have on
adjacent shorelands? Snowy Plover habitat? Clam beds? Other marine and wildlife? People?

Shoreland structures? Rising water levels due to climate change?

e An increase in the Tsunami hazard zone areas due to an increase in amount of water and water
velocity that will be in the bay due to the increased dredging.

e Interference with Traditional Activities on the Lower Bay (Fishing, Crabbing, Boating,
Recreation, etc) including economic impacts to businesses associated with these activities.

e The potential for increased flooding upstream of the Kentuck Inlet.
ENDANGERED SPECIES IMPACTS
The Project is not in compliance with Regulations for protecting threatened and endangered
species including Army Corps Standard Local Operating Procedures for Endangered Species
(SLOPEYS).
According to the former FERC September 2015 Jordan Cove FEIS page 5-15 to 5-16:

The Project is likely to adversely affect:

% The impact of channel deepening and dredging on estuarine sediment concentration D.S.van Maren, T.van Kessel,
K.Cronin, L.Sittoni ; Continental Shelf Research Volume 95, 1 March 2015, Pages 1-14
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[Ithe proposed threatened fisher (west coast DPS);
(the threatened MAMU;

Othe threatened NSO;

[Jthe threatened green sturgeon (Southern DPS);
[Ithe threatened Pacific eulachon (Southern DPS);
[the threatened coho salmon (SONCC);

[the threatened coho salmon (Oregon Coast ESU);
[Jthe endangered Lost River sucker;

[Jthe endangered shortnose sucker;

[Jthe threatened vernal pool fairy shrimp;

[Ithe endangered Applegate’s milk-vetch;

[Ithe endangered Gentner’s fritillary;

[Ithe endangered large-flowered meadowfoam; and
[Jthe threatened Kincaid’s lupine.

This list is not complete and needs to be updated. For example, the Project would impact Point Reyes
Birds Beak which is a Federal plants species of concern and an Oregon endangered plant species. (See
Exhibit 13)

ORS 196.805 #* Policy

(1) The protection, conservation and best use of the water resources of this state are matters
of the utmost public concern. Streams, lakes, bays, estuaries and other bodies of water in this
state, including not only water and materials for domestic, agricultural and industrial use but
also habitats and spawning areas for fish, avenues for transportation and sites for commerce
and public recreation, are vital to the economy and well-being of this state and its people.
Unregulated removal of material from the beds and banks of the waters of this state may create
hazards to the health, safety and welfare of the people of this state. Unregulated filling in the
waters of this state for any purpose, may result in interfering with or injuring public
navigation, fishery and recreational uses of the waters. In order to provide for the best possible
use of the water resources of this state, it is desirable to centralize authority in the Director of
the Department of State Lands, and implement control of the removal of material from the beds
and banks or filling of the waters of this state.

(2) The director shall take into consideration all beneficial uses of water including
streambank protection when administering fill and removal statutes.

(3) There shall be no condemnation, inverse condemnation, other taking, or confiscating of
property under ORS 196.600 to 196.905 without due process of law. [Formerly 541.610 and
then 196.675; 2003 ¢.738 §16; 2012 ¢.108 8§7]

(Emphasis added)

OAR 141-122-0020 Policies
(13) The Department will not grant an easement if the proposed use or development is

inconsistent with any endangered species management plan adopted by the Department
under the Oregon Endangered Species Act (ORS 496.171 to 496.192).

2 http://www.oregonlaws.org/ors/196.805
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Abalone

Southern Oregon is on the northern edge of red abalone range and the state’s fishery is managed
conservatively to protect the health of Oregon’s relatively small population. Abalone are highly prized
and the fishery creates a high demand, primarily among divers. While seven species exist on the West
Coast, five of these have some listing status under the Endangered Species Act.?? Red abalone are
the only species still fished in the contiguous United States, and southern Oregon and northern
California are the only areas where recreational harvest has occurred in recent years. Commercial
harvest is not allowed in either state. Currently Oregon has postponed the 2018 recreational season that
was set to open on Jan. 1 until further review and Commission consideration.

9. Turbidity Modeling Flawed

Jordan Cove did not actually do testing of the static tidal action with respect to sedimentation transport;
they used computer modeling that is obviously severely flawed. The modeling methodology used by
Moffatt & Nichols (the contractor hired to do the modeling) is fundamentally flawed for a number of
reasons. The most important reason is they treat Coos Bay as a 2D problem when it is in fact 3D due
to vertical variability in temperature, salinity, and sediment concentrations in the water column. This
will affect how and where suspended sediment is transported by the currents in the bay, it will also
affect the concentration of the suspended sediment.

Their flawed modeling makes it look like the sediments will only go a short distance out from the
dredging activity when that would NOT be the case. In addition, widening of the tidal channels
actually increases estuarine circulation and suspended sediment concentration (SSC). (See Exhibit 55)
At what point is a critical amount of dredging performed which raises deposition levels beyond an
acceptable criterion? The negative impacts from dredging can sometimes last for many months and
even in some cases years (See Exhibits 55 to 59)

It has long been known that a thin layer of sedimentation impairs the attachment of oyster larvae to
hard substrate. A covering of less than 50 microns (1/500th of an inch) is enough to impair the
attachment of O. lurida larvae to hard substrate. According to the U.S. Army Corps of Engineers:

U.S. Army Corps of Engineers (December 1998) "Technical Note DOER-E2: Environmental
Windows Associated with Dredging Operations.”

“Although a thin layer (several mm) of sediments may not be fatal to adult oysters, it may
affect reproduction. Because larval oysters require hard substrata for settlement, the presence
of even a few millimeters of sediment covering an oyster reef may inhibit larval recruitment
(Galtsoff 1964; McKinney et al. 1976).”

Tidal Action in the Coos Estuary is extremely swift. In October of 2014 a construction worker died
when he apparently accidentally drove his pickup truck off a work platform at the North Bend
McCullough Bridge. His body was found a few hours later some 4 miles from where his truck had
entered the water. If a human male body can move that far just from Coos Bay’s tidal action, it makes
sense to assume that much lighter weight sediments would also move with the swift tidal action in the
Coos Bay and essentially could impact the entire estuary. This is another example why independent

22 https://www.dfw.state.or.us/news/2017/12 _dec/122817.asp
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review by other experts should be brought in by the City of Coos Bay, North Bend, Coos County, the
Department of State Lands, and the FERC, to confirm these findings being presented by Jordan Cove.

In 1999 Clausen Qysters lost 70 to 75 percent of their oysters when a freighter known as the New
Carissa grounded on Horsfall beach about a mile north of the North Spit. The tides brought oil that
escaped from the New Carissa into the Coos Bay and in addition to oysters more than 200 birds were
killed along with immeasurable damage to local sea organisms. (See Exhibit 59)

The Department of Agriculture continually stops oyster harvesting in the bay when certain bacteria
levels reach a certain level. It can take anywhere from several days to several weeks for the bay to
clear. Unless appropriate modeling is used it is impossible to make projections of how dredging is
going to impact water circulation which affects bacteria levels and how long it takes for it to clear out,
among other critical issues.

Proper testing of tidal muds and dredging soils has also not occurred. Past shipping contaminants
including Tributyltin (TBT), arsenic, copper, lead, mercury, nickel, zinc, polycyclic aromatic
hydrocarbons (PAHS), and polychlorinated biphenyls (PCBs) could be re-suspended into the Coos Bay
harming marine life and business that depend on that marine life. (See Exhibit 58) As far as | can tell
there are no plans to test for all these contaminants (See Table 9-2 found on electronic page 524 of
Jordan Cove’s DSL application). The Roseburg Chip facility berth was tested in 2009 and TBT was
detected above the SL1 in the west part of the berth; discrete re-sampling did not detect TBT but
dredging was restricted to the eastern portion of the berth anyway. (See electronic page 1015 of Jordan
Cove’s DSL application.) So these contaminates ARE there in areas right next to the planned project
area and proper testing by an independent analysis has yet to be done.

The DSL should consider the analysis that was done by sedimentation expert Thomas Ravens on
Jordan Cove’s Vladimir Shepsis’s Coast Harbor and Engineering report (See Exhibit 29) A properly
completed Environmental Impact Statement (EIS) analysis should be done that is not just rubber stamp
the industry’s data.

Dr. Thomas Ravens who has been modeling hydrodynamics and sediment transport in estuarine
environments for 18 years found serious deficiencies in Dr. Vladimir Shepsis’s modeling work. Dr.
Thomas Ravens states the following on page 2 of his November 13, 2011 report:

“Chapters 10 and 11 of Exhibit 4 (entitled Jordan Cove Energy Project and Pacific Connector
Gas Pipeline - Volume 2) present sediment transport calculations which purport to show that
sediment transport impacts of the proposed dredging project in Haynes Inlet would have
minimal impacts. However, close scrutiny of Exhibit 4 shows that there are serious deficiencies
in the methodology employed in the sediment transport modeling. Consequently, the finding
that there would only be limited impacts is lacking a solid foundation....” (Emphasis added)

Dr. Thomas Ravens goes on to outline in his report the most serious flaws under the following
subheadings:

1. Use of un-validated sediment transport model to establish background conditions.
2. Assumption of spatially uniform sediment size despite data indicating significant
heterogeneity.5
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10. Increased LNG Vessel Transits = Increased Turbidity

Physical movement of LNG vessels 950 feet in length and 150 feet wide and drafting 40 feet of water
will greatly disturb the channel and its physical structure. The two to three 80 ton tugboats pulling or
pushing the vessel will cause even more turbidity and erosive wave action.

The LNG Terminal could generate a maximum of 120 LNG carrier calls per year, although the average
IS expected to be between 110 and 120 LNG carriers per year. [Jordan Cove Resource Report #1 page
25 & 26] This amounts to 220 to 240 harbor disruptions per year during high slack tides which
are also prime tides used currently by other bay users.

The 240 trips up and down the seven and one-half mile channel that are predicted by the applicant
would cause the estuary to become more turbid. According to a study done by the Jordan Cove Energy
Project,?® propeller wash velocities from the LNG vessels and tugs would be of similar magnitude to
tidal currents in the navigation channel but the potential propeller wash velocities would be somewhat
higher than the typical maximum tidal currents in the channel. Compounding negative effects, such as
erosion of intertidal lands and shorelines would continually degrade water quality as vessels moved in
and out of the bay. Increases in turbidity would negatively impact aquatic plant life, shellfish, and
benthic organisms. These disturbances would not be able to be abated to the overall detriment of
the Coos Bay estuary.

11. Alternatives Analysis Lacking

Jordan Cove did not provide any alternative analysis to satisfy the requirements specified in Statewide
Planning Goal #2 for showing the long-term environmental, economic, social and energy
consequences resulting from the use of the proposed site with measures designed to reduce adverse
impacts are not significantly more adverse than would typically result from the same proposal being
located in areas requiring a goal exception other than the proposed site. There are other better
alternative LNG siting locations that would not require any estuary alterations. (See Exhibit 63) The
proposed Jordan Cove project would in fact INCREASE hazards to shipping in the Coos Bay due to
the project’s LNG tanker ships, thermal plumes, increases in fog, and safety issues. The proposed
channel alterations do not alleviate all the problems presented with the transport of LNG in the Coos
Estuary. The Jordan Cove project is highly likely to not be able to make a Final Investment decision
thus eliminating the need currently being presented. With the Port of Coos Bay only serving 5 or so
ships a month, that is not enough to justify the harm and negative impacts that would occur as a direct
result of habitat losses from Jordan Cove’s proposed dredging on fishery and recreational uses of the
water.

Coos Bay Comprehensive Plan Volume 1 / Part 1 Appendix C (pages 2 and 3) state the following:

Land Use Alternatives:

* * * *

The 1974 plan was intended to provide a “realistic approach to comprehensive planning and
City development” (City of Coos Bay, 1974), yet it is extremely visionary and optimistic.

23 8.0 Summary ; “Jordan Cove Energy Project - “Jordan Cove LNG Terminal Shoreline Erosion Study - Recommendation
#15” M&N Project No. 6753; Document No. 6753RP0002 Rev: 0; (Page 48) Docket No. CP07-444-000
http://elibrary.ferc.gov/idmws/file list.asp?accession_num=20081205-5122
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Although the plan’s strategies have recently been criticized as being unrealistic in certain
instances, the 1974 plan was designed to guide Coos Bay’s growth 10 1990 or 1995.

Assumptions
The 1974 plan was built upon 13 basic assumptions. These were:

1. That favorable economics, employment opportunities, increasing medical, cultural,
educational and recreational opportunities will continue to attract [sic] steady migration into
the Coos Bay Area.

2. That the City of Coos Bay will continue to grow in regional significance and will remain the
largest city on the Oregon Coast.

3. That all Federal and State policies supporting and encouraging all facets of urban
development will continue and the City of Coos Bay will participate.

* * * *

7. That the many physical and social problems normally associated with the city life are
primarily caused by uncontrolled and undirected population growth.

8. That urban development will be guided and regulated in accordance with sound
environmental protection principles and practices.

* * * *

11. That City planning and programming will continue to play an increasingly
important role in all aspects of physical community development.

* * * *

13. That certain environmental resources are limited, and therefore, future urban
development must be accommodated with the proper level of constraints and public services
designed to insure the highest possible quality of life for the entire City. That Urban Growth
is a variable to be influenced in the pursuit of a desirable quality of community life. (City of
Coos Bay, 1974:6-7)

12. Issues with Earthquakes Fault Lines, Tsunamis and Flooding

The Application did not address how the proposed channel navigation alteration would affect a
Cascadia subduction, tsunami inundation and flooding events that could occur at any time off our
coastline here. (See Exhibit 19) The application also did not address how dredging and the
blasting/cutting of rock would affect the current knowledge of a fault line that is found within Jordan
Cove’s proposed Coos County dredging areas #1 and #2.

The widening of the Bay would increase the velocity and flow of the bay and also increase tsunami
inundation and flooding risk. Jordan Cove has provided no consultation with the Oregon Department
of Geology and Mineral Industries (DOGAMI) as required, by Statewide Planning Goal 7. DOGAMI
has expressed serious concerns with Jordan Cove’s overall project. (See Exhibit 60)

A 13 year study completed by researchers in 2012 at Oregon State University, and published by the
U.S. Geological Survey, concluded that there is a 40 percent chance of a major earthquake in the
Coos Bay, Ore., region during the next 50 years. And that earthquake could approach the intensity
of the Tohoku quake that devastated Japan in March of 2011.%* (See Exhibit 19)

#413-Year Cascadia Study Complete — And Earthquake Risk Looms Large; http://oregonstate.edu/ua/ncs/archives/2012/jul/13-
year-cascadia-study-complete-%E2%80%93-and-earthquake-risk-looms-large
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The Oregon Resilience Plan that was prepared for the 77" Legislative Assembly on February 2013
reported on earthquake and tsunami impacts from a Cascadia event and showed subsidence levels of 5
to 9 feet in the Coos Bay area. (See Exhibit 20) This adds to the extreme hazard and need for there
to be a far better evacuation plans in order for lives to be saved. Workers and citizens should not be
placed at extreme risk due to by improper planning. An LNG export terminal poses far too much risk
and hazard to be built here.

There are no plans on how Jordan Cove would handle a transiting LNG tankership in the event
of an earthquake and tsunami, or how their Fire and Safety Center would protect the Cities
across the Bay that would be negatively impacted due to their increase in population and Jordan
Cove’s proposed LNG hazards. There are no plans for Jordan Cove to hire extra emergency
response personnel within the City of Coos Bay and in fact the Cities of North Bend and Coos Bay
have both signed documents that have indemnified Jordan Cove from any hazard liability.

The Guano Rock formation found at the Coos Bay Harbor entrance would make it difficult for LNG
tanker traffic and/or any efforts to widen and deepen the channel. Attempts to blast the rock would
have dire consequences on water quality and marine life in the area and could very well bring on an
earthquake or at least impact the earthquake fault that runs diagonally through the Bay in this same
area. This was not considered in Jordan Cove’s application.

Buano Rock

‘)‘ Cgos'B'a"‘
s

yAiiarbor,Entrance Viewpoint

Page 130 of Jordan Cove’s 1-12-2016 submittal into the Coos County file No. HBCU-15-05 land use
proceeding was from their GRI report and shows the following Earthquake Faults that were included in
their study with respect to the LNG terminal:

1

I

Study Link: Turbidite Event History—Methods and Implications for Holocene Paleoseismicity of the Cascadia Subduction
Zone - By Chris Goldfinger, C. Hans Nelson, Ann E. Morey, Joel E. Johnson, Jason R. Patton, Eugene Karabanov, Julia
Gutiérrez-Pastor, Andrew T. Eriksson, Eulalia Gracia, Gita Dunhill, Randolph J. Enkin, Audrey Dallimore, and Tracy
Vallier - http://pubs.usgs.gov/pp/pp1661f/
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Note the

location of this

earthquake
fault and
compare it to

the location of
Jordan Cove’s

proposed
channel
dredging
project area
#1, which is
extremely
close to this
fault.

PACIFIC OCEAN

=L :

JORDAN COVE

PONY SLOUGH e

USCS QUATERNARY FAULT

QUATERNARY FAULTS INCLUDED IN STUDY:

AT YO, FAULT NAME

M CASCADIAFOLD AND THRUST SELT
B SUNSET8AY- CATE ARGOFOLD AND THRUST FAULT
B3 EASTCOUTHSLOUGH LTS

B0 SOUTH SLOUGH THRUST AND REVERSE FALLTS
B SOUTH SOUCH SNCUNE

2
PART 1: APPENDIX G
Hydrodynamic Studies — Turbidity Analysis MAY
Jordan = ; D
Covene- fimbertd moffatt & nicho

Rev.: A | Rev. Date: November 29, 2017

im

/ Y. T.Lr | 998
392000 392600 333000 393500 394000 384800

Figure 5-1: Capital dredging with cutter suction dredge, NRI 1

Jordan Cove’s proposed dredge area #1 will involve the blasting/cutting of rock near this earthquake
fault line. What impact would this have on the fault? How easy would it be to move this rock
through their temporary dredge transport pipeline? See diagrams below from Jordan Cove’s DSL
application electronic pages 433,434 and 438.
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PART 1 JCEP: ATTACHMENT D.2
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Jordan Cove’s Earthquake liqufaction and seismic hazards should be considered fully. The
Figure below shows faults and folds occurring within project boundaries. Paleoseismic faults are
highlighted, designating faults that were the source of significant earthquake (6.0 or greater) in the past
1.6 million years. Data: USGS 2005; DOGAMI 2009. (See Exhibit 18)
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Earthquake Hazard Diagrams below were taken from the Department of Geology and Mineral
Industries (DOGAMI) on-line Geohazards Viewer

< C O @& https//gis.dogami.oregon.gov/maj )
G Oregon HazVu: Statewide Geohazards Viewer tmer{ Layers Currently Showing

! ' Cascadia Earthquake Hazard

Cascadia Earthquake Expected Shaking

124.181 43.381 Degrees

http://www.oregongeoloqgy.org/hazvu/

Cumulative impacts of Jordan Cove’s entire project along with other proposed Port projects
should be considered in with the current application. Jordan Cove provided no analysis of these
increased hazards in with their permit application. Jordan Cove’s Earthquake liqufaction and seismic
hazards should be considered fully.

The New Yorker magazine reported on July 20, 2015 the following concerning the projected Cascadia
subduction event that is scheduled to occur at any time off our coast here in an article by Kathryn
Schultz entitled, “The Really Big One - An earthquake will destroy a sizable portion of the coastal
Northwest. The question is when.” %

...By the time the shaking has ceased and the tsunami has receded, the region will be
unrecognizable. Kenneth Murphy, who directs FEMA s Region X, the division responsible for
Oregon, Washington, Idaho, and Alaska, says, “Our operating assumption is that everything
west of Interstate 5 will be toast. ...

...FEMA projects that nearly thirteen thousand people will die in the Cascadia earthquake
and tsunami. Another twenty-seven thousand will be injured, and the agency expects that it will
need to provide shelter for a million displaced people, and food and water for another two and
a half million. “This is one time that I'm hoping all the science is wrong, and it won’t happen
for another thousand years,” Murphy says.

In fact, the science is robust, and one of the chief scientists behind it is Chris Goldfinger.
Thanks to work done by him and his colleagues, we now know that the odds of the big Cascadia

% The Really Big One - An earthquake will destroy a sizable portion of the coastal Northwest. The question is when.
By Kathryn Schulz; The New Yorker; July 20, 2015
http://www.newyorker.com/magazine/2015/07/20/the-really-big-one
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earthquake happening in the next fifty years are roughly one in three. The odds of the very big
one are roughly one in ten. Even those numbers do not fully reflect the danger—or, more to
the point, how unprepared the Pacific Northwest is to face it....

... Those who cannot get out of the inundation zone under their own power will quickly be
overtaken by a greater one. A grown man is knocked over by ankle-deep water moving at 6.7
miles an hour. The tsunami will be moving more than twice that fast when it arrives. Its
height will vary with the contours of the coast, from twenty feet to more than a hundred feet.
It will not look like a Hokusai-style wave, rising up from the surface of the sea and breaking
from above. It will look like the whole ocean, elevated, overtaking land. Nor will it be made
only of water—not once it reaches the shore. It will be a five-story deluge of pickup trucks and
doorframes and cinder blocks and fishing boats and utility poles and everything else that once
constituted the coastal towns of the Pacific Northwest....

...OSSPAC estimates that in the 1-5 corridor it will take between one and three months after the
earthquake to restore electricity, a month to a year to restore drinking water and sewer service,
six months to a year to restore major highways, and eighteen months to restore health-care
facilities. On the coast, those numbers go up. Whoever chooses or has no choice but to stay
there will spend three to six months without electricity, one to three years without drinking
water and sewage systems, and three or more years without hospitals. Those estimates do not
apply to the tsunami-inundation zone, which will remain all but uninhabitable for years....

An Oregonian article that was published on June 26, 2014, entitled, “Jordan Cove LNG terminal at
Coos Bay designed for Cascadia quake, tsunami though hazards remain,” stated among many
other things the following:

... "It should be an assumption that this will happen during the lifetime of the facility," said
Chris Goldfinger, a seismologist at Oregon State University and leading authority on
subduction zone earthquakes. "You can engineer anything to survive anything if you put
enough money into it, but I've seen a lot of very well-engineered stuff destroyed as if it were
Legos."

"From my perspective, and the probabilities, | would certainly have reservations about
building one of these terminals down there,"” he said...

..."I'would say every one of us would be reluctant to suggest a liquefied natural gas terminal
on the coast here,"” said Anne Trehu, an OSU geologist who studies the Cascadia Subduction
Zone....

...Run-up and subsidence estimates were considerably less for the smaller, more likely,
earthquake scenarios that Zhang modeled. In either case, the study concluded that the height of
the proposed design "exceeds the design level tsunami event."

Yet Zhang also says "all the results need to be taken with a grain of salt." Before the Japanese
quake in 2011, he said, geophysicists had concluded that 15-meter-high waves were not
possible at Fukushima.
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Yet that's exactly what happened, resulting in cascadlng series of failures that ultimately
resulted in the meltdown of three nuclear reactors.”® (Emphasis added)

Statewide Planning Goal 7 does not allow the building of hazardous facilities in natural hazard zones.
It also requires that applicants consult with the Oregon Department of Geology and Mineral Industries
(DOGAMI). The DOGAMI determined in a letter dated November 6, 2017 that Jordan Cove’s
Resource Reports were incomplete and deficient in scientific and engineering analyses related to
geologic hazards and were not adequate to insure public safety. (See Exhibit 60)

Project would increase water volume in the Coos Bay which would increase tsunami hazards. (See
Exhlblts 61 and 62) Below find current DOGAMI tsunami mundatlon map:

\ Local Source (Coscadie Subduction Zonc) m omi nuadation Hep
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The tsunami that inundated Japan in 2011 proved that tsunami wave heights can and likely will go up
much higher than what Jordan Cove is preparing for. USA today reported that:

Tsunami waves topped 60 feet or more as they broke onshore following Japan s earthquake,
according to some of the first surveys measuring the impact along the afflicted nation’s entire

% Jordan Cove LNG terminal at Coos Bay designed for Cascadia quake, tsunami though hazards remain
By Ted Sickinger - The Oregonian - June 26, 2014
http://www.oregonlive.com/business/index.ssf/2014/06/coos_bay_Ing_terminal_designed.html#incart_river
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coast. Some waves grew to more than 100 feet high, breaking historic records, as they
squeezed between fingers of land surrounding port towns.”” (Emphasis added)

The Project would increase Oregon 100-year Flood Zone areas

€ CcC O & htt gis.dogami.oregon.gov.

@ Oregon HazVu: Statewide Geohazards Viewer Oregon Departmer{  Layers Currently Showing

Flood Hazard
Type and S e of

&b, 22 .

& N1 y N
124,181 43.381 Degrees M i

The applicant has not met the requirements for restricting or prohibiting uses which are dangerous to
health, safety, and property due to water or erosion hazards, or which result in damaging increases in
erosion or in flood heights or velocities. (CBDC 17.318.050 Methods of reducing flood losses.)

In addition, the Oregon Department of State Lands also must sign off on any removal of dredged
material from the Coos Estuary as explained below.

ORS § 196.805 Policy
(1)The protection, conservation and best use of the water resources of this state are matters
of the utmost public concern. Streams, lakes, bays, estuaries and other bodies of water in this
state, including not only water and materials for domestic, agricultural and industrial use but
also habitats and spawning areas for fish, avenues for transportation and sites for commerce
and public recreation, are vital to the economy and well-being of this state and its people.
Unregulated removal of material from the beds and banks of the waters of this state may
create hazards to the health, safety and welfare of the people of this state. Unrequlated filling
in the waters of this state for any purpose, may result in interfering with or injuring public
navigation, fishery and recreational uses of the waters. In order to provide for the best
possible use of the water resources of this state, it is desirable to centralize authority in the
Director of the Department of State Lands, and implement control of the removal of material
from the beds and banks or filling of the waters of this state. (Emphasis added)

The Jordan Cove proposal is not consistent with land use laws and the comprehensive plan for
protecting the public health, safety and welfare of citizens. The permit should be DENIED. ORS
196.825 (3)(f)

27 Japan's tsunami waves top historic heights; By Dan Vergano, USA TODAY ; 4/25/2011
http://usatoday30.usatoday.com/news/world/2011-04-24-Japan-record-tsunami-waves.htm
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13. Project would have Negative Impacts on Navigation

On May 10, 2018 the U.S. Coast Guard issued a Letter of Recommendation (LOR) that stated the Coos
Bay was now suitable for LNG traffic.?® If that is the case why is Jordan Cove currently proposing
modifications to the Coos Bay channel? The U.S. Coast Guard’s LOR did not consider FAA
Presumed Airport Hazard determinations for LNG tanker ships in the Coos Bay Estuary and many
other channel hazard concerns including those listed in their 2008 Water Suitability Assessment
(WSA) for Jordan Cove.”

The Coast Guard’s July 1, 2008, Water Suitability Assessment (WSA) Report for the Jordan Cove
project states on page 1 “that Coos Bay is not currently suitable, but could be made suitable for the
type and frequency of LNG marine traffic associated with this proposed project.” ** (Emphasis added)
Coast Guard mitigation measures include limiting the LNG carrier to the physical dimensions of a
148,000 m3 class vessel. The ship dimension used in the study reflected an overall length of 950 feet
and a beam of 150 feet with a loaded draft of 40 feet. * (See Exhibit 30)

Jordan Cove’s updated Resource Report #1 filed with the FERC on November 16, 2018 32 states on
page 41 (electronic page 82):

The waterway for LNG vessel marine traffic would traverse 7.5 miles of the existing Federal
Navigation Channel within Coos Bay. The Federal Navigation Channel is zoned “Deep-Draft
Navigation Channel” in the CBEMP. The Federal Navigation Channel, which is generally
300 feet wide and 37 feet deep, is maintained by the USACE on behalf of the Port. It is used by
deep-draft commercial ships and barges, a commercial fishing fleet, and recreational boats.
(Emphasis added)

Jordan Cove Energy Project (JCEP) Nov 16, 2018 Update Resource Report #1 pages 25 to 26:

The Project’s plans for the LNG carriers calling on the LNG Terminal and their transit route in
Coos Bay, as described below, are primarily within the jurisdiction of the USCG. Because the
USCG has authorized carriers of approximately 950 feet length, 150 feet beam, and loaded
draft of 40 feet (nominal 148,000 m*)? as the size of LNG carrier, the LNG Terminal could
generate a maximum of 120 LNG carrier calls per year, although the average is expected to be
between 110 and 120 LNG carriers per year. The actual number of LNG carriers per year will
be dependent on the capacity of the LNG carriers calling on the LNG Terminal and the actual
output production of the LNG Terminal. The LNG loading berth is designed so that it could
accommodate LNG carriers up to 217,000 m® if larger-sized carriers were to be authorized by
the USCG in the future, resulting in a reduced number of LNG carrier calls each year

JCEP Nov 16, 2018 Update Resource Report #1 page 36:
The LNG Terminal would be located on the bay side of the North Spit, about 7.5 miles up the
existing Federal Navigation Channel, approximately 1,000 feet north of the city limit of North
Bend, in Coos County, Oregon

2 https://content.govdelivery.com/accounts’lUSDHSCG/bulletins/1ef91ba

2 https://content.govdelivery.com/accounts’lUSDHSCG/bulletins/1ef91ba

%0 Coast Guard WSA for Jordan Cove LNG project, July 2008:
https://homeport.uscg.mil/Lists/Content/Attachments/1008/\WSRscan.pdf

31 https://homeport.uscg.mil/Lists/Content/DispForm.aspx?1D=1008

32 https://elibrary.ferc.gov/idmws/file list.asp?accession._num=20181116-5198
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Page 2 of the Coast Guard WSA states that “the channel must demonstrate sufficient adequacy to
receive LNG carriers for any single dimension listed.” (Emphasis added) As noted above the Coos
Bay is only dredged to 37 feet currently and the current proposed dredging plans would not alter
that fact. LNG ships would transit the bay during high slack tides, the same tides used by the fishing
fleet.

The May 10, 2018 U.S. Coast Guard LOR included in with the document the July 2008 WSA which
clearly states that the Coos Bay waterway is “not” suitable, so the entire document kind of contradicts
itself. In any event, the current proposed channel navigational alterations DO NOT demonstrate
sufficiency for Jordan Cove’s proposed LNG vessels as there are no plans to deepen the navigational
channel or widen the Coos Bay channel entrance where weather, waves and undertows play a key role
in increasing channel transit hazards

LNG VESSEL TRANSITS AND CHANNEL DEPTHS NOT COMPATABLE

Jordan Cove’s Ship Simulation Study modeled its LNG carrier dimensions at 950 feet long, 150 feet at
the beam, with a loaded draft of 40 feet deep, and a capacity of 148,000 m3.3* LNG ships with a 40
foot draft would transit the Coos Bay Navigation Channel that is dredged only 300 feet in width
and 37 feet in depth. Current proposed Channel Alternations would not change the overall
depth of the estuary. (JCEP Rev RR#1) LNG vessels would be arriving and leaving at high tide
(WSA page 3). Jordan Cove’s proposed Channel Navigation Alterations DO NOT FIX all the
problems.

On February 13, 2015, Jordan Cove uploaded into the FERC library their 2008 Report 148,000 m3
Class LNG Carrier Transit and Maneuvering Simulations March 17-20, 2008" by Moffatt & Nichol.
This report clearly shows that the Coos Bay Navigation Channel is NOT SUFFICIENT FOR
TRANSITING LNG VESSELS.

Modeling items noted upon review of the 2008 LNG Carrier study are as follows:

Electronic page 174
Run 17030801
LNG ship hits Slip Channel Entrance Cement Barrier

Electronic page 193-195

Run 17030802

Maneuvering Tugboat on the wrong side of the Slip Channel Entrance Cement Barrier
LNG ship and Maneuvering tugs very close to hitting buoy

Electronic page 212
Run 17030804
LNG Ship runs over buoy

% 2-13-2015 filing with FERC by JCEP Re- USACE Permit Application of Jordan Cove Energy Project, L.P. under CP13-
483. includes 2008 Report 148,000 m3 Class LNG Carrier Transit and Maneuvering Simulations March 17-20, 2008" by
Moffatt & Nichol http://elibrary.FERC.gov/idmws/file_list.asp?accession_num=20150213-5115
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Electronic page 242-243
Run 18030802
Maneuvering Tugboat runs over buoy

How does the Coast Guard and the Jordan Cove Energy Project plan to account for these issues
in regard to JCEP’s transiting LNG Carriers, which are designed to have a 40-foot draft? Even
transiting at high slack tide this does not appear to be a sufficient clearance.

At the Port Harbor Safety meeting held on January 15, 2019, Jordan Cove’s consultant told everyone
that the LNG ships would only have to transit during high slack tide when they were
outgoing. Incoming LNG ships would be able to transit the channel at any time.

Despite Jordan Cove’s recently refiled Resource Report #1 stating that the LNG ships would have an
approximate loaded draft of 40 feet, Jordan Cove’s consultant assured us that the ships had only a 37
foot draft at the Jan 15™ Harbor Safety meeting. It wasn’t clear how a 37 foot drafted ship could transit
a 37 foot dredged channel, but even if Jordan Cove is allowed to dredge the channel down to 39 feet,
by stating that this is a “required dredge depth” for a 37 foot navigational channel, that still does not
give enough clearance allowance.

Criteria for the Depths of Dredged Navigational Channels Dec 12, 1983
https://apps.dtic.mil/dtic/tr/fulltext/u2/a135628.pdf
Rules of Thumb The criteria used by the U.S. Army Corps of Engineers are empirical--rules of
thumb. For design depth, or underkeel clearance, the rule is to select the design ship, add its
draft + squat* (3 ft) + rolling and pitching allowance (estimate) + clearance (2 ft for soft
channel bottoms; 3 ft for rocky or hard bottoms). The Corps' criteria recommend model tests
and site evaluations.

The Feb 2018 Coos Bay Harbor Safety Plan®** on electronic page 62 it states the following:
Guidelines for Under Keel Clearance in Coos Bays is on average 10% and is established by
each vessel in consultation with the pilots.

Ten percent of a 37 foot drafted ship would be 3.7 feet and of a 40 foot drafted ship would be 4 feet.
There is NOT enough clearance in the Coos Bay for safe passage of LNG tankerships even with
Jordan Cove’s proposed navigation improvements.

The Feb 2018 Coos Bay Harbor Safety Plan states on electronic page 17: (See Exhibit 31)

3.5 Anchorage

* * * *

Due to the rapid and severe onset of weather from the North Pacific Ocean, anchorage in the
ocean outside of Coos Bay is reported not safe and is dangerous during the winter months.
Like all unprotected areas along the Oregon coast, large swells and heavy winds characterize
the area during the winter. These conditions can suddenly and unexpectedly besiege the

34

https://staticl.squarespace.com/static/569e6f1176d99c4£392858c4/t/5abclb252b6a28c8f42cfd14/1522277173846/Coos+Ba
y+HSP+2018FEB20+update+2018MAR27.pdf
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unwary with catastrophic results. The prevailing direction of both swell and wind will drive
disabled or improperly handled vessels onto the shore.

While desired, there are currently no designated anchorage areas off the coast or within the
channel, primarily due to the grounding of the M/V New Carissa in 1999 off the coast of
Coos Bay. (Emphasis added)

The Feb 2018 Coos Bay Harbor Safety Plan states on electronic page 26:

4.1.3 Prevailing winds
Prevailing winds in the offshore sector are southerly winds, 15-30 knots, in the summer and
most of the year but shifting to northerly winds in the winter. Prevailing NW winds and winter
southerly storms.

* 25 knots winds and above affect big ship movements
* * * *
Deep draft ships are warned of anchoring offshore during winter while awaiting calmer winds
to transit. The rapid and severe onset of weather may expose the vessel to the risk of dragging
ashore. (Emphasis added)

U.S. Coast Guard July 2008 Water Suitability Report states on page 3:

Tug Escort and Docking Assist: ...Based on the ship simulation study conducted by Moffatt
and Nichol on March 17-20, 2008, vessels are limited to transiting during periods of high tide
and 25 knot winds or less. While unloading, all three tugs will remain on standby to assist
with emergency departure procedures. (Emphasis added)

If LNG vessels are to remain off-shore in bad weather HOW DOES THIS MAKE US SAFE? No Plan
exists that I know of with respect to SAFE offshore anchoring or maneuvering of LNG tanker
ships off of Coos Bay for periods when winds exceed 25 knots. HOW DO THEY PLAN TO
PREVENT ANOTHER NEW CARISSA GROUNDING or WORSE?

Coos Bay Navigational Channel Entrance is most treacherous part of Shipping Transit

Jordan Cove’s proposed Channel Navigation Alterations DO
NOT SOLVE major shipping transit problems that occur at
the Coos Bay channel entrance. Not only would the proposed
alternations put more water volume in the channel and alter
the Coos Bay channel’s velocity and flow, the changes do not
solve the problems with high surf and sneaker waves that
commonly occur at the Coos Bay channel jetty entrance. It is
not uncommon for the Coast Guard to close all the maritime
entrances in Oregon and Washington due to flood debris, high =
seas.

"My job as a Captain of the Port is to ensure safety throughout the maritime infrastructure and
part of that is to sometimes close the lanes of traffic that mariners use,” said Capt. Dan
Travers, commander Sector Columbia River and Captain of the Port for all ports in Oregon
and Southwest Washington. "The storms that we all experienced over the last several days have
made it dangerous for mariners to transit in and out of our many rivers due to severe sea
conditions and debris."
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"It's not rare at all to close the ports,"” said Coast Guard spokesman, Petty Officer 1st Class
Levi Read. "The closures usually come with heavy sea conditions and the ships can't get out.
The reason for this closure in addition to the heavy seas is because of the amount of the
debris." %

Photo below is of the Rose Lynn as it crosses the Coos Bay Bar late in the afternoon as a wave breaks
behind it in 2014. Photo by Kristal Talbot

14. Guidelines for Safety are Not Being Followed

Many of the guidelines for safety that are suggested in the gas industries own “Society of
International Gas Tanker & Terminal Operators” (SIGTTO)* Information Paper No. 14 have been
completely ignored in this terminal siting.

Examples of SIGTTO guidelines not addressed adequately include:

1) Approach Channels. Harbor channels should be of uniform cross-sectional
depth and have a minimum width, equal to five time the beam of the largest
ship

2) Turning Circles. Turning circles should have a minimum diameter of twice the
overall length of the largest ship, where current effect is minimal. Where
turning circles are located in areas of current, diameters should be increased
by the anticipated drift.

3) Tug Power. Available tug power, expressed in terms of effective bollard pull,
should be sufficient to overcome the maximum wind force generated on the
largest ship using the terminal, under the maximum wind speed permitted for
harbor maneuvers and with the LNG carrier’s engines out of action.

4) Site selection process should remove as many risk as possible by placing LNG
terminals in sheltered locations remote from other port users. Suggest port

%> Coast Guard closes all maritime entrances in Oregon, Washington due to flood debris, high seas (video); Dec 11, 2015
https://www.oregonlive.com/pacific-northwest-news/2015/12/coast_guard_closes_all_maritim.html

* Coast Guard transiting Coos Bay Channel Entrance: https://www.youtube.com/watch?v=qvordhP18Ds

* Sneaker wave south of Coos Bay Caught on camera: https://www.youtube.com/watch?v=RPypT9dOvSY

% Site Selection & Design for LNG Ports & Jetties — Information Paper No. 14 - Published by Society of International Gas
Tanker and Terminal Operators Ltd / 1997
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designers construct jetties handling hazardous cargoes in remote areas where
ships do not pose a (collision) risk and where any gas escaped cannot affect
local populations. Site selection should limit the risk of ship strikings, limiting
interactive effects from passing ships and reducing the risk of dynamic wave
forces within mooring lines.

5) Building the LNG terminal on the outside of a river bend is considered
unsuitable due to fact that a passing ship may strike the berthed carrier if the
maneuver is not properly executed.

6) SIGTTO Examples given for reducing risk factors beyond normal operations
of ship/shore interface include LNG terminal patrols of the perimeter of the
offshore safety zones with guard boats and to declare the air-space over an
LNG terminal as being a restricted zone where no aircraft is allowed to fly
without written permission.

7) Restriction of the speed of large ships passing close to berthed LNG carriers.

Also ignored were some of the safety guideline preventative measures found in the Sandia
National Laboratories Report — “Guidance on Risk Analysis and Safety Implications of Large
Liquefied Natural Gas (LNG) Spill Over Water” — Dec 04:

Guidelines (Pg 64) include: *’
1) Appropriate off-shore LNG ship interdiction and inspections for explosives,
hazardous materials, and proper operation of safety systems;
2) Appropriate monitoring and control of LNG ships when entering U.S. waters and
protection of harbor pilots and crews;
3) Enhanced safety zones around LNG vessels (safety halo) that can be enforced;
4) Appropriate control of airspace over LNG ships; and
5) Appropriate inspection and protection of terminal areas, tug operations prior
to delivery and unloading operations.

In addition, scientist have found that safety measures incorporated in the proposed Jordan Cove
LNG terminal actually increase the chance of a catastrophic failure and present a far more serious
public safety hazard than regulators have analyzed and deemed acceptable.®® Jerry Havens
Distinguished Professor of Chemical Engineering at University of Arkansas, and James Venart,
Professor Emeritus of Mechanical Engineering at University of New Brunswick, have asked specific
questions to the FERC concerning these hazard issues. ** Those questions need to be addressed
properly. The proposed Jordan Cove Project would impact potential future industry and the Ports
proposed Oregon Gateway cargo terminal to the East of the proposed LNG facility, which would not
be allowed to operate in these hazard areas.

“Once ignited, as is very likely when the spill is initiated by a chemical explosion, the floating
LNG pool will burn vigorously...Like the attack on the World Trade Center in New York City,

" Without an emergency response plan to review it is hard to know if some of these recommendations have been met.

% January 14, 2015 Report filed by Jerry Havens Ph.D and James Venart Ph.D. to FERC concerning discrepancies and
problems with Jordan Cove Energy Project hazard analysis under CP13-483 et. al.
http://elibrary.FERC.gov/idmws/file_list.asp?accession_num=20150114-5038

% Feb 6, 2014 Follow-up Report/ Questions concerning discrepancies and problems with Jordan Cove’s hazard analysis
under CP13-483 et al.

http://elibrary.FERC.gov/idmws/file_list.asp?accession_num=20150206-5040
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there exists no relevant industrial experience with fires of this scale from which to project
measures for securing public safety.” — Statement by Professor James Fay, Massachusetts
Institute of Technology . (Emphasis added.)

Sandia Laboratory's Dec 2004 Report; "Guidance on Risk Analysis and Safety Implications of a Large
Liquefied Natural Gas (LNG) Spill Over Water", states on page 83; "... The distance from the fire to
an object at which the radiant flux is 5 kW/m2 is 1.9 km™ (1.181 miles). To clearly understand this
one must understand that 5 kW/m2 is the heat flux level that can cause 2nd degree burns on
exposed human skin in 30 seconds.

An estimated 16,922 people would live in the hazardous zones of concern according to the former
Jordan Cove Export Final EIS (page 4-1031) under CP13-483-000/CP13-492-000, and yet there is
little concern given for their safety. Trees and burnable scrub brush cover our area. Secondary fires
will be paramount and most of our emergency responders are located in the LNG hazardous zones
of concern. The Coos Bay area has one hospital, it does not have a “Burn Unit.” We have yet to see
an emergency response plan on how the medical response to even a minor LNG hazardous event could
be handled in light of our area’s obvious insufficiency of appropriate medical facilities and personnel.
This was just one of many concerns that were raised in scoping comments to FERC that have yet to be
addressed.

On Friday, March 29, 2019 the Federal Energy Regulatory Commission (FERC) released the Draft
Environmental Impact Statement (DEIS) on Pembina's proposed Jordan Cove LNG Export Project
under Docket Nos. CP17-494-000 and CP17-495-000. The DEIS for the Jordan Cove/Pacific
Connector project shows the following diagram on page 4-709

Jordan Cove Energy Project Draft EIS
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The Diagram below is from the Jordan Cove Import Final EIS page 4.7-3 under CP07-444-000/CP0O7-
441-00 and shows a little more detail with respect to Jordan Cove’s LNG Hazard impacted areas:

Jordan Cove LNG Tanker Hazard Zones (FEIS Page 4.7-3)

Zone 1 (yellow) - No one is expected to survive in this zone. Structures will self ignite just from the heat.

Zone 2 (green) - People will be at risk of receiving 2™ degree burns in 30 seconds on exposed skin in this zone.
Zone 3 (blue) - People are still at risk of burns if they don't seek shelter but exposure time is longer than in Zone 2.
Map does not include the hazard zones for the South Dunes Power Plant and the Pacific Connector Gas Pipeline.
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The City of Coos Bay needs to consider these issues and make sure that all SIGTTO guidelines for
LNG carriers are followed in our narrow channel and bay. LNG tankers would transit only 6/10ths of
a mile from children attending Sunset and Madison schools. The LNG tankers would transit within
1,350 feet of the community of Empire, 2,150 feet of the community of Barview, 1,900 to 2,300 feet of
the Charleston breakwater, and 2,100 to 3,100 feet of the North Bend Airport. This is well within the
LNG hazard zone distances that have been established by the many government and scientific reports.
If the LNG facility is sited and built, thousands of people would be living and working in an LNG
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hazardous burn zone in the North Bend, Coos Bay, Empire, Barview, Charleston, and Glasgow
comminutes. Thousands of people that visit the National Dunes Recreation Area year round would
also be placed at risk. Even a minor incident may be devastating to our Coos Bay area of 30,000 to
40,000 people.

The Coast Guard WSA has established Safety/Security Zones for LNG vessels both while the vessels
are moored and when they are not moored. When an LNG vessel is at the docking facility there is to be
a 150 yard security zone around it, to include the entire terminal slip, and when there is no LNG vessel
moored, the security zone will cover the entire terminal slip and extend 25-yards into the waterway.
(See CG-WSA page 2) In addition, the Coast Guard has set a moving safety/security zone for the
LNG tanker ship that extends 500-yards around the vessel but ends at the shoreline. No vessel may
enter the safety/security zone without first obtaining permission from the Coast Guard Captain
of the Port who resides in the Portland, OR office.” (See CG-WSA page 2)

This safety and security zone will encompass the entire bay in some areas and be a hindrance to
other port users including recreational and commercial fishermen.

Moving Safety/Security Zone
Set by the US Coast Guard

935 feet
285 meters

€——— 500yds 146 feet 500yds ———>
45 meters

The Coast Guard WSA states on page 3 under Tug and Docking Assist:
...Based on the Ship simulation Study conducted by Moffatt & Nichol on March 17 -20, 2008,
vessels are limited to transiting during periods of high tide and 25 knot winds or less. While
unloading, all three tugs will remain on standby to assist with emergency departure
procedures.

This is also optimal tides that the fishing fleet uses.

“ Coast Guard - LOR / WSR / WSA for Port of Coos Bay / Jordan Cove Energy Project:
https://homeport.uscg.mil/Lists/Content/DispForm.aspx?1D=1008
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How close is too close for proposed transiting LNG Tanker Ships in Coos Bay? (See Exhibit 32)

Photos above are of cargo ships transiting our Coos Bay Harbor. These ships are considerably
smaller than LNG ships. (See photo comparison below) The photo above on the left is the view from
the deck of a local homeowner. The photo on the right is from the Boat House Auditorium in
Charleston at a Coos County Board of Commissioners meeting held on July 10, 2012. A wood
transport ship passes by in the Coos Bay Channel next to the Boat House Auditorium

Below a typical local cargo ship as compared to a smaller LNG ship

The LNG Terminal could generate a maximum of 120 LNG carrier calls per year, although the average
is expected to be between 110 and 120 LNG carriers per year. [Jordan Cove RR #1 page 25 & 26]

This amounts to 220 to 240 harbor disruptions per year during high slack tides which are also prime
tides used currently by other bay users.

If the Coast Guard choses to not follow their own Water Suitability Assessment requirements designed
to protect the safety and security zone around both a transiting and docked LNG tanker ship, they
would be placing some 20,000 to 40,000 people in Coos Bay Area at extreme risk, including Coast
Guard personnel.
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JCEP Computer Modeling Flawed with Respect to Public Safety Hazards

On Monday, April 1, 2019, Jerry Havens, Distinguished Professor of Chemical Engineering at
University of Arkansas, submitted detailed comments with respect to public safety hazards being
underestimated at the proposed Jordan Cove LNG terminal under FERC Docket Nos. CP17-494-000
and CP17-495-000. (See Exhibit 67)

According to Havens, computer modeling used to predict the Jordan Cove Energy Project (JCEP) LNG
export terminal vapor cloud explosion hazards have not been approved for predicting explosion
overpressures by the U.S. Department of Transportation Pipeline and Hazardous Materials Safety
Administration (PHMSA). Havens expressed concerns to both the FERC and to the PHMSA that the
Government is failing to adequately provide for the risks of potentially devastating Unconfined VVapor
Cloud Explosions (UVCEs) of heavier-than-methane hydrocarbons at the proposed Jordan Cove
Export Terminal (JCET) site. Those hazards appear to be seriously underestimated.

The new Draft Environmental Impact Statement (DEIS) for the Jordan Cove Export

Terminal, just issued, continues to seriously underestimate vapor cloud explosion
overpressures (damage) that could occur following credible releases of heavy hydrocarbons at
the JCET site. The latest predictions that | am aware of appear to be an order of magnitude
lower than are indicated by physical evidence of numerous documented UVCEs that have
occurred worldwide with the potential to cause injuries and deaths to persons and result in
destruction of the facility.

Jerry Havens, PhD, April 1, 2019

This is not the first time these concerns have been raised by the Distinguished Professor. On January
14, 2015 **, and February 6, 2015 **, both Professor Havens and Professor James Venart (Professor
Emeritus of Mechanical Engineering at University of New Brunswick) published several papers with
respect to the former Jordan Cove LNG Export Terminal Draft Environmental Impact Statement under
FERC Docket No. CP13-483 et al. Professor Havens and Professor Venart found significant
discrepancies and problems with Jordan Cove’s hazard analysis and determined the hazards had
been significantly underestimated. Safety measures incorporated in the proposed Jordan Cove LNG
export terminal actually increased the chance of a catastrophic failure and presented a far more serious
public safety hazard than regulators had analyzed or deemed acceptable. On January 16, 2015,
Oregonian reporter Ted Sickinger wrote an article summarizing the January 2015 FERC

filing; “Scientists say public safety hazards at Jordan Cove LNG terminal in Coos Bay are
underestimated” (See Exhibit 68)

PHMSA Finds Hazard Concerns Justified

On April 11, 2016, the PHMSA contracted with the British Health and Safety Laboratories (HSL) for
an Expert Evaluation of the Risk of Unconfined Vapor Cloud Explosions. On May 18 and 19, 2016,

the PHMSA conducted a two day Public Workshop on Liquefied Natural Gas (LNG) Regulations in

Washington, DC. The PHMSA stated at that time that:

"This two-day LNG Workshop is to solicit input and obtain background information for the
formulation of a future regulatory change to CFR 49 Part 193, Liquefied Natural Gas

* https://elibrary.ferc.gov/idmws/file list.asp?accession_num=20150114-5038
*2 https://elibrary.ferc.gov/idmws/file_list.asp?accession._num=20150206-5040
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Facilities. This workshop will bring federal and State regulators, emergency responders, NFPA
59A technical committee members, industry, and interested members of the public together to
participate in shaping a future liquefied natural gas (LNG) rule.”

On June 7, 2016, E&E reporter, Jenny Mandel, published an article, "Explosive LNG issues grab
PHMSA's attention,” concerning the two day PHMSA LNG Workshop event. (See Exhibit 69)

After input from the LNG Workshop, the HSL finalized their Report: "Review of Vapor Cloud
Explosion Incidents” in June of 2016.

Despite the findings found in the HSL Report and multiple comments submitted to the PHMSA with
respect to this issue by Professor Havens on July 28, 2016, September 22, 2018, October 2, 2018,
December 3, 2018, and now once again on April 1, 2019, nothing has ever been done by the PHMSA
to formulate a regulatory change or address these critical hazard issues.

Sightline / CSB Confirm Regulatory Gaps

On June 3, 2016, Sightline reporter, Tarika Powell, did a follow-up report on the explosion that had
occurred on March 31, 2014 at a much smaller liquefied natural gas (LNG) peak shaving plant in
eastern Washington. That explosion forced hundreds to evacuate their homes within a two mile radius
of the facility, injured five workers, and caused $69 million in damages.

Powell's 2016 Sightline article*® states that the Washington Department of Labor and

Industries (Washington L&I), which had conducted an investigation into the safety of employees at the
Plymouth plant found that Williams endangered its employees, lacked an adequate emergency
response plan, and had deficient safety training. The company’s track record—not just in the
Northwest, but throughout the US—revealed a pattern of failing to heed safety regulations. This
illustrates why we should not underestimate the fire and explosion hazards of natural gas processing
plants such as LNG facilities. (See Exhibit 75)

On October 21, 2015, the U.S. Chemical Safety Board (CSB) finalized an investigation report into
the 2009 massive explosion at the Caribbean Petroleum, or CAPECO, terminal facility near San Juan,
Puerto Rico.** The report included recommendations for addressing regulatory gaps in safety
oversight of petroleum storage facilities by the Occupational Safety and Health Administration
(OSHA) and Environmental Protection Agency (EPA). It is not clear to me whether the CSB
recommendations were ever addressed by regulators. While the CAPECO incident involved the
storage of gasoline, the same overfilling of a storage tank could also occur with LNG, but with even
more disastrous results.

Jordan Cove Continues to Ignore Hazard Concerns
Despite all the concerns about safety that have been raised with respect to the proposed Jordan Cove

LNG Project over the last 15 years, the Project sponsors have continued to ignore or disregard most of
these concerns.

* https://www.sightline.org/2016/06/03/williams-companies-failed-to-protect-employees-in-plymouth-Ing-explosion/
* https://www.csb.gov/caribbean-petroleum-refining-tank-explosion-and-fire/
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Jordan Cove is proposing to build an LNG export terminal on dredging spoils located on a sand spit
(an unstable sand dune area), directly across the bay from an airport runway, in the flight path of the
runway, in an extreme tsunami inundation zone, in an earthquake subduction zone, in an area known
for high winds and ship disasters, less than a mile from a highly populated city. Thousands of people
in the Coos Bay/North Bend area would be put at risk due to living in Jordan Cove's LNG Hazardous
Burn Zones. The Project is one of the worst sited LNG export proposals out there.

FERC's current Draft EIS and suggested unprecedented 137 Conditions of Approval do not alleviate
the concerns.

At some point here regulators need to stop catering to the gas and oil industry and stop delaying all the
regulatory oversight and updates that are necessary in order to protect the public health, safety and
welfare of the American people.

Please include the following supporting documents into the record concerning this issue:

Exhibit 70: “Site Selection & Design for LNG Ports & Jetties — Information Paper No. 14” -
Published by Society of International Gas Tanker and Terminal Operators Ltd / 1997

Exhibit 71: United States Government Accountability Office, Report to Congressional
Requesters, Maritime Security; “Public Safety Consequences of a Terrorist Attack on a Tanker
Carrying Liquefied Natural Gas Need Clarification”, February 2007; GAO-07-316:
http://www.gao.gov/new.items/d07316.pdf

Exhibit 72 : U.S. Department of Energy “Liquefied Natural Gas Safety Research” Report to
Congress May 2012.

Exhibit 73: “An Assessment of the Potential Hazards to the Public Associated with Siting an
LNG Import Terminal in the Port of Long Beach’ - Dr. Jerry Havens, September 14, 2005

Exhibit 74: “LNG and Public Safety Issues — Summarizing Current Knowledge about Potential
Worst Case Consequences of LNG spills onto water”. Jerry Havens, Coast Guard Journal
Proceedings, Fall 2005

The Pembina pipeline company, which is now 100% owner of the Jordan Cove LNG Project, is
relatively new to this project. They are out of Canada where it appears regulation is rather lax when it
comes to oversight . We don’t therefore know how good of a company these guys actually are.

Spills and Leaks
https://albertaviews.ca/spills-and-leaks/

Just how safe are Alberta’s oil and gas pipelines?
By Tadzio Richards

October 1, 2013

The Star.com — Canada

https://www.thestar.com/news/canada/2012/06/20/alberta_oil_spills_highlight _aging_pipelines
lax_requlations say environmental groups.html

Alberta oil spills highlight aging pipelines, lax regulations, say environmental groups
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Environmental groups are pointing to three major oil spills in Alberta in the last six weeks as

proof that the government needs stricter regulations and oversights over the provinces aging

pipeline infrastructure

By Petti Fong - Western Canada

Wed., June 20, 2012
... “We have over 300 spills a year and it’s due to the aging pipeline infrastructure.
That’s why the government should appoint an independent body. There are obviously
huge problems with oversight and we’re leaving too much to companies to regulate
and enforce themselves, ” he said Wednesday.... (Emphasis added)

Alberta Energy Regulator Investigation Reports
https://www.aer.ca/data-and-publications/publications/ongoing-investigations

Pembina Pipeline failure June 15, 2008
https://www.aer.ca/documents/reports/IR 20090219 PembinaPipelineFailure.pdf

Pembina Pipeline failures July 20 and Aug 15, 2011
https://www.aer.ca/documents/reports/IR 20130226-Pembina.pdf

On April 27, 2016 the Calgary press reported that Pembina Pipeline Corp. (TSX:PPL) had reported
that a contractor working at a facility in Alberta had died in an accident. The company says it
happened at about 1:40 p.m. MT at the Williams' Redwater Olefinic Fractionator in Redwater,
northeast of Edmonton. The man was working in a tower at the Pembina pipeline plant, using a
breathing mask with supplied oxygen when he became distressed, an Occupational Health and Safety
spokeswoman said. A safety watch employee attempted CPR but was unable to revive the worker, who
died on scene.
https://www.winnipegfreepress.com/business/contractor-killed-in-accident-at-pembina-facility-
in-alberta-377372721.html
and
http://www.cbc.ca/news/canada/edmonton/man-dead-after-workplace-incident-near-redwater-
alta-1.3557269

Pembina doesn’t have such a great track record either it appears from the following news story below.

The Globe and Mail
http://www.globoble.com/news/ngp-sues-pembina-pipeline-for-501million-over-mosaic-
energy-collapse#.WZMhs1GGM2w

Texas firm sues Pembina for $501-million over Mosaic Energy collapse

By Jeff Lewis

August 14, 2017

A Texas private equity firm is suing Pembina Pipeline Corp. for a half-billion dollars,
arguing one of its investments was driven into receivership by the pipeline company.

Irving, Tex.-based NGP Energy Capital Management LLC is seeking at least $501-
million in damages tied to its investment in defunct Mosaic Energy Ltd., according to a
statement of claim filed in the Court of Queen’s Bench of Alberta in Calgary....
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Citizens have a right to have their lives and property protected and not subjected to harm or
even death due to improper planning. When the projected Cascadia subduction earthquake
occurs off the Oregon Coast this would compound the problem and mean more harm.

15. Project would have Negative Impacts on the Airport. FAA
Determinations Declare Project Creates Airport Hazards.

The Feb 2018 Coos Bay Harbor Safety Plan states on electronic page 18:

Southwest Oregon Regional Airport: For safety reasons, the FAA limits the height of vessel
transiting in front of the runway. Inbound and outbound vessel traffic near the Airport may
affect procedures for aircraft landing and departing at the airport. Vessels with an air draft of
144 feet or greater present a potential obstruction to airspace that requires advisories be
issued to aircraft by air traffic controllers, and in some cases, runway use may need to be
restricted. See Special Navigational Conditions for more for more details.

On May 7, 2018 the FAA released 13 determinations of PRESUMED AIRPORT HAZARD with
respect to the proposed Jordan Cove Project.*> Jordan Cove has not resolved these issues and they are
not able to be mitigated. Nine of these FAA Presumed Airport Hazards involve transiting LNG
tanker ships at various points within the Coos Bay Estuary. (See Exhibit 33) This would be
devastating to the Southwest Oregon Regional Airport operations, navigation and fishing. It clearly
violates OAR 141-122-0020(5)(a) and ORS 196.825(1)(a)(b);(3)(a)(e). No FAA or Dept of Aviation
approval has been given

Presumed Airport Hazards are included in Exhibit 33 as follows:

o NG Carrier Vessel - Stack, Transit Point 6 - 2018-ANM-720-OE

e LNG Carrier Vessel - Stack, Transit East Point - 2018-ANM-719-OE
e LNG Carrier Vessel - Stack, Transit West Point - 2018-ANM-718-OE
e LNG Carrier Vessel - Stack, Transit Point 5 - 2018-ANM-8-OE

o NG Carrier Vessel - Stack, Transit Point 4 - 2018-ANM-7-OE

e LNG Carrier Vessel - Stack, Transit Point 3 - 2018-ANM-6-OE

o NG Carrier Vessel - Stack, Transit Point 2 - 2018-ANM-5-OE

e LNG Carrier Vessel - Stack, Transit Point 1 - 2018-ANM-4-OE

e LNG Carrier Vessel - Stack - 2017-ANM-5418-OE

e Amine Regenerator - 2017-ANM-5389-OE

e Oxidizer - 2017-ANM-5388-OE

e LNG Tank North - 2017-ANM-5387-OE

e LNG Tank South - 2017-ANM-5386-OE

ORS 196.825
“The Director of the Department of State Lands shall issue a permit applied for under ORS
196.815 (Application for permit) if the director determines that the project described in the
application:

*® See Part 8 of Jordan Cove response filing with the FERC that includes the 13 FAA documents:
http://elibrary. FERC.gov/idmws/file_list.asp?accession_num=20180510-5165
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(@) Is consistent with the protection, conservation and best use of the water resources of this

state as specified in ORS 196.600 (Definitions for ORS 196.600 to 196.655) to 196.905

(Applicability); and

(b) Would not unreasonably interfere with the paramount policy of this state to preserve the

use of its waters for navigation, fishing and public recreation.

* * * *

3) In determining whether to issue a permit, the director shall consider all of the following:

(a) The public need for the proposed fill or removal....

* * * *

(e) Whether the proposed fill or removal conforms to sound policies of conservation and would

not interfere with public health and safety.

* * * *

(Emphasis added)

OAR 141-122-0020 Policies

5) The Department will not grant an easement if:

(a) As a result of its circulation for public comment of the application for easement as
described in OAR 141-122-0050(3) it determines that the proposed use or development
would unreasonably impact uses or developments proposed or already in place within the

requested area; ...
(Emphasis added)

The Southwest Oregon Regional Airport in North Bend is a key part of the Coos Bay area’s

transportation system that is already in use. United Airlines flies to San Francisco daily. United also
offers a seasonal flight to Denver on Wednesdays and Sundays from June 10th to October 3rd.*® The
airport also continues efforts to also secure Portland air service.*’

46 https://cooscountyairportdistrict.com/fag/

The Coos Bay Navigation Channel is
located here between the North Spit
and the end of the East/West runway of
the Southwest Oregon Regional Airport.
OTH

47 https://cooscountyairportdistrict.com/airport-continues-efforts-to-secure-portland-air-service/
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Photo below — Private jets facing north are lined up at Coos Aviation in Sept of 2015. The Bandon
Dunes World Renowned Golf Course brings in a lot of private planes like this to our area.

JetA 449

100 LL 561

The proposed Jordan Cove project would unreasonably negatively impact the Southwest Oregon
Regional Airport and likely cause loss of federal dollars that the airport depends on in order to
maintain operations.

Electronic page 107 of Jordan Cove DSL application states:

6.2.3 Access and Utility Corridor

An approximately 1-mile-long permanent access and utility corridor will be constructed
between Ingram Yard and the South Dunes site to provide a conduit for the underground feed
gas supply to the LNG Terminal and a number of underground utilities, as well as a location
for permanent aboveground facilities, including fire water storage tanks for the LNG Terminal
and the Fire Department facility. (Emphasis added)

A utility corridor on top of proposed fill may not necessarily be an increased airport hazard but a high-
pressure/high-volume hazardous natural gas pipeline with its significant hazard zone would be an
increased hazard since it would cross the approach surface overlay of the South West Oregon Regional
Airport. The proposed Pacific Connector Gas Pipeline hazardous zone would extend out 800 to over
1,000 feet from the center of the proposed pipeline. It would NOT be acceptable to locate a
hazardous pipeline such as this in the approach surface of the airport runway. This hazard must
be dealt with by someone outside of the County local planning jurisdiction since the Coos County
Planning Department has not been addressing this hazard.

Jordan Cove is proposing that large volumes of LNG be stored in two (2) full-containment LNG
storage tanks, each designed to store 160,000 cubic meters of LNG, along with LNG ships that would
be transiting our narrow harbor capable of storing up to 148,000 cubic meters. LNG tankerships would
pass within feet of the end of the airport runway and the two storage tanks are located within a mile of
the runway. This would NOT be in the public interest and violates safety recommendations for
the safe siting of LNG ports and jetties.
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Planes also do not always fly down the centerline of the runway approach surfaces, as one can see in
the photo below (looking across the Coos Bay towards the North Spit and Jordan Cove’s property on
Sept 20, 2014). Perhaps this planes direction was due to a missed approach or maybe it was just due to
people doing some sightseeing along our Oregon Adventure Coastline.*® A lot of people do that here.

COOS BAY AREA FOG

The Feb 2018 Coos Bay Harbor Safety Plan states on electronic page 18:
4.1 Weather
4.1.1 Fog
The area is subject to fog conditions very similar to many west coast ports. Fog can be found
anywhere within Coos Bay and its tributaries. Fog occurs mostly during summer and fall though is
known to occur during other seasons too.

Photos below are looking from the City of North Bend to the North at the Roseburg Chip Facility on
the North Spit across the Bay from the Southwest Oregon Regional Airport.

July 30, 2014 - 10:00 a.m. The same area July 30, 2014 - 2:00 p.m.

http://www.oregonsadventurecoast.com/
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Photos below are looking from the City of North Bend to the North across the Southwest Oregon
Regional Airport Runway at the proposed area for the Jordan Cove LNG Export facility that includes
the proposed LNG marine terminal, liquefaction trains and two 242 foot high LNG storage tanks.

July 30, 2014 - 10:00 a.m. The same area July 30, 2014 - 2:00 p.m.
- --:m

Coos Bay area fog comes on rapidly and sometimes unexpectedly. Thermal heat plumes that would be
coming from the proposed Jordan Cove facility and LNG vessels would only increase this problem

by causing even more fog clouds to form on cold days. This increased hazard is not acceptable.

JORDAN COVE’S THERMAL PLUMES

According to Jordan Cove’s application they plan on liquefying a maximum of 7.8 mtpa (1,077
MMscf/d) of LNG production net, after deduction for Boil-Off Gas (“BOG”) generation.*® This
requires an entirely different process from importing LNG that is considerably more

hazardous. Liquefaction Trains that are currently proposed as a part of the Jordan Cove LNG Export
facility would emit enormous amounts of heat into the atmosphere. This would contribute to thermal
plumes and additional fog in the area. This would create additional hazards to both navigation in
the Bay and to the operation of the South West Oregon Regional Airport.

On January 21, 2015, the FAA put out a Memorandum concerning a “Technical Guidance and
Assessment Tool for Evaluation of Thermal Exhaust Plume Impact on Airport Operations.” *°
(See Exhibit 34)

Pilots in Troutdale, Oregon, have pointed out the hazards of such “heat” plumes in front of airport
approach surfaces. An article that came out on April 22, 2015 in the Willamette Week entitled, “Hot
Air” stated the following: ** (See Exhibit 35)

...Initially, pilots worried that a power plant at Troutdale would hamper visibility. Gas-fired
generating plants work by boiling water to produce steam that drives turbines. When the water

“% Jordan Cove Revised Draft Resource Report #1 page 20.

http://elibrary.FERC.gov/idmws/file list.asp?accession num=20181116-5198

% https://www.faa.gov/airports/environmental/land_use/media/Technical-Guidance-Assessment-Tool-Thermal-Exhaust-
Plume-Impact.pdf

*! http://www.wweek.com/portland/article-24594-hot_air.html
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is cooled, the steam roiling out of the plant’s cooling towers could fog pilots’ flight paths and
create a hazard.

But the bigger concern now is heat.

Earlier this year, the Federal Aviation Administration directed Troutdale users to an
independent consulting firm to analyze the potential impact of the invisible plume of hot air
that the combustion of gas by the plant would produce.

“You're putting a known but invisible hazard right into the path that pilots using Troutdale
must fly,” says Mary Rosenblum, a Canby resident and president of the Oregon Pilots
Association.

Rosenblum says modeling shows the plume could suddenly lift one wing and flip a plane
upside down.

“This would happen when the plane is 1,000 feet or less off the ground,” Rosenblum says. “At
that altitude, you cannot recover.”

The FAA consultant’s initial analysis in March found that the invisible plumes could cause
as many as a dozen planes to lose control and crash annually—with fatal consequences. A
second run of the same model earlier this month found it could happen even more often.
Risk modeling done for the Troutdale Energy Center in 2013 found no such danger ...
(Emphasis added)

FIG 7-5-2
Plumes

Visible Plume Invisible Plume

(See Exhibits 36 and 37)

The top of the 160,000 cubic meter LNG tank is very vulnerable as this is where the supply pipeline
penetrates the tank for both the transfer of LNG and capture of boil off gases. Dr. James Venart raised
issue with the fact that a worst case scenario tank top fire hazard had not been sufficiently analyzed in
the hazard analysis of the Jordan Cove LNG Export project. The potential hazards would be far worse
than what has been estimated by Jordan Cove. There is no comparison between a plane hitting a tree
as has been previously suggested by Jordan Cove’s consultants and a plane hitting a 160,000 cubic
meter storage tank full of liquefied natural gas or an LNG tanker transiting in the waterway. A tree
does not have the ability to cause cascading failures that could lead to some 17, 000+ people, who live,
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work and recreate in Jordan Cove’s acknowledged hazardous burn zones, from being severely burned
and/or killed.

e S g o [

Shanghai Wuhaogou LNG Expansion Project two new 50,000 m3 LNG sorage

tanks.

In an interview with Steve Curwood on NPR radio that aired in April of 2005, Robert (Bud)
MacFarlane, former national security advisor to President Reagan and James Woolsey, former director
of the CIA under the Clinton administration stated the following:

CURWOOD: Just to be clear, how vulnerable is vulnerable when you say that there are parts
in the Persian Gulf that could be easily disrupted by a terrorist? How easy?

WOOLSEY: Well, let me use only an illustration from Bob Baer, a former CIA officer that's
written a book called, "Sleeping with the Devil," in which the opening scenario is a terrorist
crashing a 747 into the sulfur cleaning towers up near Ras Tanura in northeastern Saudi
Arabia. Since you have to get sulfur out of the Saudi oil that would take several million barrels,
probably around five or six million barrels a day, off line for a year or more. And Bud here is
an old artilleryman. He and | were talking the other day; I think he'll tell you you probably
don't need a big 747 to do that. A pretty skilled guy with some orders could probably do it.
CURWOOD: So, Bud MacFarlane, now the national security aspect of this?

MACFARLANE: Well, as Jim said, | was an artilleryman for 20 vears and | can tell you with
high confidence that I would have no problem at all in shutting down Ras Tanura on any
given afternoon. Four-point-two inch mortar can go 4,000 vards very accurately and the
ability of an Al-Qaeda terrorist to come within that distance is easy. There are other threats
through shipping, through pipelines that are terribly vulnerable, easy targets and virtually
impossible to defend. So, in short, back in the ‘70s we didn't have a declared enemy with that
kind of capability, but today we do....*

(Emphasis added)

52 http://loe.org/shows/segments.html?programl D=05-P13-00013&segment|D=4
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Tom Bender, myself and several other citizens expressed concerns specific to this issue under FERC
submittals 20150113-4002; 20141211-5046; 20141212-5017; 20141218-5046;

20150217-5145; among many others. Accidental or intentional airplane crashes or dropping a
fuel-air bomb would be virtually impossible to prevent or mitigate.

According to a study called Brittle Power, Energy Strategy for National Security, originally prepared
for the Pentagon, should the unthinkable happen, the energy content of ONE standard 125,000 cubic
meter liquefied natural gas tanker, is equivalent to .7 megatons of TNT (that’s 1.4 billion pounds of
dynamite), or about fifty-five (55) Hiroshima bombs.

ENERGY IN
LNG TANKER

ENERGY IN
\ HIROSHIMA BOMB
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The gas industry March 2006 Cabrillo Port Liquefied Natural Gas Deepwater Port Revised Draft EIR
determined that: (on page 4.2-38)*

For the worst credible intentional or accidental event release of 53 million gallons (200,000

3
m ) from two tanks of LNG, it was determined that a wind speed of 2 m/s (4.5 mph) resulted in
the worst case in which the flammable vapor cloud extended about 6.3 NM (7.3 miles or 11.7
km) downwind from the FSRU....
(Emphasis added)

This hazard in the Coos Bay area would NOT BE IN THE PUBLIC INTEREST

16. Project would have Negative Impacts on Tourism - Recreation — Fishing

Tourism spending accounted for 3,300 jobs in Coos County in 2017°*. Those jobs would be negatively

impacted as would also jobs in fishing, clamming, crabbing and oyster growing. (See Exhibit 11)

Coos County CBEMP Policy 5 clearly requires that the applicant prove their project is needed
for a public use and would satisfy a public need that outweighs harm to navigation, fishing and
recreation

CB - CBEMP Policy #33 Water-Based Recreation:
Local governments support increased use of the Coos Bay estuary for water-based recreation.

The Jordan Cove FERC Final EIS under Docket CP13-483-000 et al states on page 4-737:
According to a 2008 study by the Oregon State Marine Board (OSMB), recreational boaters in
Coos Bay took a total of 31,560 boat trips the previous year. Nearly 90 percent of the boat use
days involved fishing (including angling, crabbing, and clamming), 9 percent was for pleasure
cruising, and the remainder was for sailing and water skiing. Sixty-eight percent of the boating
activities in Coos Bay originated from the Charleston Marina and the Empire ramp, 19 percent
at the California Avenue boat ramps, and 4 percent at the North Spit ramps.

53 http://elibrary.ferc.gov/idmws/common/OpenNat.asp?filel D=13982605
* http://www.deanrunyan.com/doc_library/ORImp.pdf
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In the photo above, boats line the harbor during fall fishing runs on a sunny September afternoon in the
lower Coos Bay in front of the area of the proposed LNG terminal. Recreational fishing is a big
industry here with lots of events centered on the sport that go on throughout the year. See Exhibit 38
for an example of one such event.

According to Roy Elicker, director of the Oregon Department of Fish and Wildlife “In the coastal
counties up to 20 percent of the total net earnings in those counties come from fisheries ... commercial

fisheries, in particular.” >

Project Would Negatively Impact Current Coos Bay Estuary Dependent Industries.

){A’amg

e Coasr

i recent years.

The proposed site of the Jordan Cove LNG terminal,
seen here in the background, would border a National
Recreation Area.

Terrestrial wildlife may not lose significant amounts of habitat in acres with the project. However, it is
wrong to conclude their displacement to other areas is non-impacting. We take exception to the
statement that the South Slough would not be impacted. Waterfowl and shorebirds and their natural
cohorts displaced by construction or disturbed by vessel operations in the estuary will move away,
likely to the South Slough. Displaced human uses such as clamming, crabbing, wildlife observation,
fishing, and hunting would likely move these activities and conflict with the existing human uses in
that area. Displacement of tourist activities could actually thwart future visitation numbers, negatively

% Wildlife officials confirm economic position of coast’s fishing industry By Steve Lindsley, The Umpgua Post Aug 25,
2014; https://theworldlink.com/news/local/wildlife-officials-confirm-economic-position-of-coast-s-fishing-
industry/article aa056b02-2c7b-11e4-adb5-0019bb2963f4.html
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affecting the local economies.

Many local industries depend on a healthy bay and estuary. The Coos Bay Estuary currently supports
many different types of industries such as fishing, crabbing, oyster growing, clamming, wildlife
observation, shipping of wood and other products, recreation, tourism, etc. These all work in
conjunction with one another. The proposed Jordan Cove LNG export terminal would have impacts
that are a vast deterrent from that trend.

A report prepared for the Oregon Department of Fish and Wildlife listed the following estimates of
experslgitures for Fishing, Hunting, Wildlife Viewing, and Shellfishing in Coos County and Oregon in
2009

Coos County Local Recreation Expenditures, 2008

Category Value % of State Total* 9% of All Travel**
Hunting $904,977 2.90% N/A
Fishing $2,551,433 3.30% N/A
Wildlife
Viewing $1,637,158 4.90% N/A
Shellfishing $1,080,963 20.60% N/A
Total $6,174,531 4.20% N/A
Coos County Travel-Generated Expenditures, 2008

Category Value % of State Total* 9% of All Travel**
Hunting $2,534,940 2.40% 1.40%
Fishing $12,253,254 4.60% 6.70%
Wildlife
Viewing $14,110,950 3.10% 7.70%
Shellfishing $4,552,379 14.70% 2.50%
Total $33,451,523 3.90% 18.30%

Below birds swim just off of tidal sand areas at low tide and

% “Fishing, Hunting, Wildlife Viewing, and Shellfishing in Oregon - 2008 State and County Expenditure Estimates™;
Prepared for the Oregon Department of Fish and Wildlife - Travel Oregon; DeanRunyan Associates; May 2009
http://www.dfw.state.or.us/agency/docs/Report 5 6_09--Final%20%282%29.pdf
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several species leave footprints in the wet tidal sands where the LNG slip dock is proposed to be built.

According to the World Newspaper; Monday, November 02, 2009:

“Coos Bay got a bit of a tourism boost over the last several days, as 200 or so birders came to
the bay to see a rare brown booby that is hanging out near Charleston. People came to scope
out the tropical bird from places including Eugene, Portland, Bend, McMinnville, Coos Bay
and Washington. The rare tropical bird showed up last week and is the fourth verified sighting
of this species of bird in Oregon. The last local sighting was in October 2008, when a dead
female washed ashore at Lighthouse Beach. 57

The Weyerhaeuser site is arguably one of the best birding destinations in Coos County and attracts a
multitude of breeding, migrant and vagrant species year-round. There are species like Wilsons
Phalarope and Ring necked Duck. This is a crucial stop-over location for shorebirds during migration
where they can rest and refuel, building fat reserves to last them on the next leg of their migration
flight. Oregon has lost much of its shorebird habitat through urban development and filling in
wetlands and this site is one of the last significant “refueling stations” left on the Oregon Coast.
Shorebirds by the thousands feed in late summer and fall here.

KCBY reported on March 27, 2019 that Spring Breakers were flocking to the Oregon Coast for Whale
Watching Season:

OREGON COAST - Whale Watching week returns once again.

* * * *

Laura Burright is whale watching volunteer at the Cape Perpetua Visitor Center. She says it's
been a good whale watching day at the cape with a total of about 15 sightings on Wednesday.

Burright says about 20,000 grey whales are passing through Oregon. The males migrating
first.

%" “Flocking to see a rare bird”; The World Newspaper; Monday, November 02, 2009
http://www.theworldlink.com/articles/2009/11/02/news/doc4aef7304e1c5b861714126.txt

>% Spring breakers flock to the Oregon Coast for Whale Watching season; by Kelsey Christensen and KVAL.com Staff
Wednesday, March 27th 2019;

https://kcby.com/news/local/spring-breakers-flock-to-the-oregon-coast-for-whale-watching-season
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“The moms and babies stay in Baja, fattening the baby up so they come a little bit later than
the males,” she says.

Burright says this week, the males are typically swimming far from shore.

But, anywhere from now to June, the momma'’s and babies will be easier to spot because they
swim closer to land away from any predators

Jordan Cove would have both a negative impact on tourism dollars and also would increase the risk of
vessel strikes on passing migrating whales.

There are many efforts currently underway in Oregon to restore flow restoration priorities for recovery
of anadromous salmonids in Coast Basins.”® (See Exhibit 39) The Jordan Cove / Pacific Connector
project would be counterproductive and in fact detrimental to these efforts. This is an important issue
to both commercial and recreational fishermen on the South Coast of Oregon. Recreational boaters
average about 31,560 trips per year in Coos Bay, the majority of which are for fishing. (FEIS under
CP13-483 page ES-11) Total direct visitor travel spending in Coos County has gone from $95.8
million in 2009 to $271.1 million in 2017.%° (See Exhibit 11)

FEIS under CP13-483 page 4-734 states:

The ODNRA [Oregon Dunes National Recreation Area] contains the largest expanse of coastal
sand dunes in North America, as well as a coastal forest and over 30 lakes and ponds.
Recreational opportunities at the ODNRA include OHV use, hiking, camping, horseback
riding, angling, canoeing, sailing, waterskiing, and swimming.

Photo to Left:
People clamming at
low tide in the Lower
Coos Bay along Cape
Arago Hwy.

Photo to Right:
Evidence of Clams in
the tidal areas where
the LNG slip dock is
proposed to be built.

%% South Coast Basin — Rivers and Streams — Flow Restoration Priorities for Recovery of Anadromous Salmonids in Coastal
Basins -; http://nrimp.dfw.state.or.us/nrimp/information/streamflow/17southcoast/17stream.pdf

% http://www.deanrunyan.com/ORTravellmpacts/ORTravellmpacts.html# and
http://www.deanrunyan.com/doc_library/ORImp.pdf
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FEIS under FERC Docket CP13-483 page 4-827 states

DIA study by the COE in 2002 found that recreational marine activities along the Oregon coast
and river ports generated $42 million in personal income and supported 1,700 jobs. This
included spending on marina rental slips, boat ramp users, and other visitors to ports in
Oregon. It was estimated that 735,000 party days a year resulted in $79 million in trip
spending in the state (Chang and Jackson 2003). In the South Coast (Coos and Curry
Counties), 106,000 saltwater fishing trips were counted in 2008, with $8.4 million in
expenditures in Coos County. The OSMB counted 32,774 recreational boat fishing trips in
Coos Bay in 2007. Ocean recreational fishing for salmon out of Coos Bay generated $693,000
in 2012 (The Research Group 2013a).

Please consider these vital industries which will be negatively affected when making your
decisions.

The FERC 2015 Jordan Cove Final EIS stated that there would be ballast water impacts in the estuary
from Jordan Cove’s LNG ships which would have their engines running the entire time they are in
Port (See Exhibit 40). This would negatively impact not only the estuary but surrounding habitat and
shorelands, along with recreation.

Jordan Cove states in the Sept 2017 RR#2 page 26

... The discharge velocities for the ballast water are low enough that it is not anticipated that
any larger organisms (fish, marine mammals, and reptiles or amphibians) will be adversely
affected by the ballast discharge. Some smaller organisms may be temporarily displaced by the
discharge flow, but the displacement should be negligible in the confines of the slip.

This is not a reasonable assumption. Ignoring the potential invasive species problem and the warming
of the water in the lower bay due to the release of ballast water from LNG ships will not make these
problems go away.

Dean Runyan has reported the following for Total Direct Travel Spending since 1991 and as you can
see it has gone up almost every year. ®*  (See Exhibit 11)

Total Direct Travel Spending
Coos County
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81 http://www.deanrunyan.com/index.php?fuseaction=Main. TravelstatsDetail&page=0Oregon
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In Oct of 2007 Sunset Magazine listed the North Spit as one of the top 10 Beach Strolls. In September
2008 the National Geographic listed Coos Bay as one of the top 50 places to live. (See Exhibit 41).
Jordan Cove would damage those remarkable attributes about our special area which would greatly
harm recreation and tourism dollars coming into the area.

DSL Application Electronic page 676 states:
e Approximately 10 acres at the Box Car Hill site will be used for temporary offices, parking,
and a temporary concrete batch plant.

Page 123 of Jordan Cove’s 1-12-2016 submittal under Coos County file No. HBCU-15-05 had the
following diagram:

Boxcar Hill Campground

There are 65 spaces at the Boxcar Hill camping area that is directly next to the proposed Jordan Cove
South Dunes Property. Jordan Cove was leasing the entire Boxcar Hill Campground on the North Spit
with plans to sign a 99 year lease due to this area being a noise sensitive property if their proposed
LNG facility should proceed. (See Exhibit 43) The Boxcar Hill camping area is currently used all year
long by people visiting the
Dunes. Taking it out of service
would detour future visitors
from coming to camp, ride and
play in our Dunes National
Recreational Area. This would
cost jobs and negatively cause
harm to our tourism and
recreation industries.

The heavily used Boxcar Hill
camping area below would be
negatively affected by the
Jordan Cove project should it
proceed:
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Boxcar Hill Campground in this area

Todd Georgen’s OREGON DUNES
SAND PARK, LLC

Below from page 59 of Jordan Cove’s DSL application includes Boxcar Hill campground as a part of the Jordan

Cove project:
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Page 749 from Jordan Cove’s DSL application shows the campground to be a laydown area for Jordan Cove:

PART 1 JCEP: ATTACHMENT D.11

FIGURE 3
DISTURBED AREAS
J1-000-RGL-PMT-DEA-00003-00 Rev. F

Boxcar Hill Campground Expansion Project -vs- JCEP Personal Cement Plant

In 2017 Todd Georgen applied for and obtained a permit to extend the Oregon Sand Park Campground
and add another 250 Camping spaces.®?

What Jordan Cove is proposing with their Cement batch plant and offices will take out some 250
planned Camping sites that had been approved and 65 current camping sites at Boxcar hill
campground directly south of the Dunes National Recreation Area. This would be a loss of
Recreational opportunities for many people.

There are lots of negative impacts to nearby towns that allow LNG terminals and work camps for the
temporary workers. In 2007 when Royal Dutch Shell built an LNG export terminal on Russia's
Sakhalin Island an article in Fortune magazine entitled “Shell Shakedown” about the Gazprom
takeover of the project stated the following with respect to what happened to the locals in that area:

...Residents say the company led them to believe that housing for 6,000 construction workers
would be located in the town, where it could later be reused by the community, which sorely
needs it. Many people in Korsakov earn less than $300 a month - a sharp contrast to the

%2 Oregon Sand Park Application:
http://www.co.coos.or.us/Portals/0/Planning/ACU-17-009/application.pdf?ver=2017-05-02-144014-527

Coos County Decision of approval:

http://www.co.coos.or.us/Portals/0/Planning/ACU-17-009/ACU-17-
009%20Notice%200f%20Decision%20and%20Staff%20Report.pdf?ver=2017-05-02-144013-753

Amended notice of approval to reflect the correct map of the property:
http://www.co.coos.or.us/Portals/0/Planning/ACU-17-009/amended%20notice%200f%20decision.pdf?ver=2017-05-02-
144014-237
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wealth of Sakhalin Energy employees, many of whom, especially those who come from other
countries, make more than $1,000 a day.

But when construction began, Sakhalin Energy built its housing for workers next to the plant
itself, inside a one-kilometer safety zone, where it will be illegal for people to live once
operations begin. "People here could use this place for their well-being, and it will be
demolished," says Elena Lopukhina, director of a Korsakov advocacy group and an assistant to
a regional government official, who says that is just one of the emotional issues in the
community that have swayed people against Sakhalin Energy. "The company did everything
that was good for them and not good for us."

... Still, there are the small things - the $4 pencils and $500 space heaters a customs officer says
she saw listed on a Sakhalin import form, the flaunting of money by expatriate staff in
downtown nightclubs, the waxed and polished Land Cruiser fleet lined up in an island parking
lot - that give Sakhaliners a feeling of watching a party in their living room to which they
haven't been invite.

If Sakhaliners think spending is out of control, that could explain why prices in Yuzhno also
seem divorced from reality... ... houses can cost nearly $1 million, while a one-bedroom
apartment can rent for $3,000 a month, comparable to New York City prices. A five-minute
taxi ride costs $12, and lunch at a casual Indian restaurant starts at about $40 per person.®
(Emphasis added)

Housing and rent prices in the Coos Bay Area would most definitely go up as they have done in other
areas. This would not be in the public interest. The following graph published in the Globe and
Mail on Feb 24, 2014 ® also confirms this to be the case:

Fig 1: Fort McMurray Housing Prices vs Oil Sands CAPEX
Average Price for a Single Family Dwelling; 2000 to 2013
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83 Shell shakedown - Fortune's Abrahm Lustgarten reports how the world's second-largest oil company lost control of its
$22 billion project on Russia's Sakhalin Island. By Abrahm Lustgarten; Fortune; February 1, 2007
http://archive.fortune.com/magazines/fortune/fortune_archive/2007/02/05/8399125/index.htm

8 Fort McMurray’s house prices vs. capital spending in the oil sands

Special to The Globe and Mail; Published Monday, Feb. 24 2014
http://www.theglobeandmail.com/report-on-business/fort-mcmurrays-house-prices-vs-capital-spending-in-the-oil-
sands/article17066573/?from=17066648
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17. Project would Increase Pollution / GHG / Ocean Acidification / Domoic
Acid Impacts

Increased LNG Shipping Impacts would not be in the Public Interest.

Increased volumes of LNG being exported would mean increased volumes of actual shipments. DEQ
representatives stated at a February 18, 2015 public meeting held in Coos Bay, Oregon, that the LNG
ships were not a part of their permit analysis.®® Despite this statement, Jordan Cove’s LNG ships
and all their necessary support vessels would contribute to a significant additional air pollution impact
on local residents in the North Bend/Coos Bay area and would also contribute to an increase in the risk
of LNG hazards to our area. Jordan Cove has totally downplayed these impacts and the information
found in the Oil Change International report (See Exhibit 51), despite the fact that particulate
pollutants from the life cycle impact of the Jordan Cove LNG export project would increase
respiratory and immune health problems in the local community. Children and elders are
especially at risk.®® Many people have moved here to get away from such impacts. A local (now
retired) medical doctor who specialized in allergies has submitted several letters over the years
expressing his concerns with Jordan Cove’s air particulates and the affect it would have on the local
population here. Those particulates would increase with increased export volumes.

Increased Impacts on Shellfish / Food Production / Greenhouse Gasses / Domoic Acid would not
be in the Public Interest

Increasing LNG export volumes would increase lifecycle greenhouse gas (GHG) emission volumes as
a direct result of the LNG project. This would contribute to increased planet warming

impacts, increased droughts, wildfires and ocean acidification. Droughts have already negatively
affected our U.S. west coast states and our food production.®” Ocean Acidification has already cost
the Oregon and Washington shellfish industries $110 million, and endangered some 3,200
jobs.®® (See Exhibits 44, 45 and 46)

George Waldbusser, an Oregon State University marine ecologist and biogeochemist, said the
spreading impact of ocean acidification is due primarily to increases in greenhouse gases. Waldbusser
recently led a study that documented how larval oysters are sensitive to a change in the "saturation
state™ of ocean water - which ultimately is triggered by an increase in carbon dioxide. The inability of

% Oregon DEQ: Jordan Cove pollution estimates not accepted on blind faith - LNG opponents urge DEQ to consider
impact of Jordan Cove's projected greenhouse gas emissions; Chelsea Davis ; The World ; Feb 18, 2015

% o Dr. Joseph T Morgan Oct 9, 2012, testimony concerning pollutants and the JCEP project:
http://elibrary.FERC.gov/idmws/file_list.asp?accession_num=20121018-5150

e “An Exploratory Study of Air Quality near Natural Gas Operations” - Peer-reviewed and accepted for publication by
Human and Ecological Risk Assessment (November 9, 2012).

Theo Colborn, Kim Schultz, Lucille Herrick, and Carol Kwiatkowski
http://www.endocrinedisruption.com/filesstHERA12-137NGAirQualityManuscriptforwebwithfigures.pdf

% o “Drought prompts cuts to farm irrigation in California, Oregon” Portland, Ore. | By Courtney Sherwood
http://www.reuters.com/article/2015/05/15/us-usa-drought-farming-idUSKBNOO02BL 20150515

e Oregon Governor Expands Drought Declaration - Reuters 04/06/2015 By Courtney Sherwood
http://www.huffingtonpost.com/2015/04/06/oregon-drought n_7014406.html

e Kitzhaber declares drought emergency for four southern Oregon counties, opens up assistance

By Bruce Hammond; Feb 14, 2014;

http://www.oregonlive.com/environment/index.ssf/2014/02/kitzhaber declares_drought_eme.html

% Study outlines threat of ocean acidification to coastal communities in the U.S.; Feb 23, 2015
http://today.oregonstate.edu/archives/2015/feb/study-outlines-threat-ocean-acidification-coastal-communities-us
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ecosystems to provide enough alkalinity to buffer the increase in CO; is what Kkills young oysters in the
environment.

"This clearly illustrates the vulnerability of communities dependent on shellfish to ocean
acidification,” said Waldbusser, a researcher in OSU's College of Earth, Ocean, and
Atmospheric Sciences and co-author on the paper. "We are still finding ways to increase the
adaptive capacity of these communities and industries to cope, and refining our understanding
of various species' specific responses to acidification.”

"Ultimately, however, without curbing carbon emissions, we will eventually run out of
tools to address the short-term and we will be stuck with a much larger long-term
problem," Waldbusser added. ** (Emphasis added)

Researchers and fishermen worry ocean acidification could be impacting Dungeness crab life cycles
already. Dungeness crab represents the most valuable fishery on the West Coast, generating $167
million® in ex-vessel value in California in 2011. Like oysters, Dungeness crabs are a key driver of
the fishing industry, so lucrative that many fishermen rely on them to guarantee an annual income.
Fishermen have seen increased closures due to elevated levels of domoic acid, directly linked to lower
ocean Ph levels as temperatures rise.”® (See Exhibit 46) These closures have been devastating to the
fishing industry. As reported on Feb 19, 2018,”* the industry was already in a volatile state due to
the latest start to a crab season most Oregon fishermen have ever remembered. These problems
are likely to get worse in the coming decades.

Commercial crabbers in Oregon and California are suing 30 fossil fuel companies, claiming they are to
blame for climate change, which has hurt their industry. The Pacific Coast Federation of Fishermen's
Associations filed a lawsuit in November of 2018 with the California State Superior Court in San
Francisco against gas and oil companies including Chevron and Exxon Mobil. "? In October, the
Pacific Coast Federation of Fishermen's Associations successfully sued the U.S. Environmental
Protection Association to protect salmon and steelhead trout populations in the Columbia River
basin from warm water temperatures caused by dams and climate change. (See Exhibit 47)

Researchers have found that elevated concentrations of CO2 in seawater can disrupt numerous
sensory systems in marine fish. This is of particular concern for Pacific salmon because they rely on
olfaction during all aspects of their life including during their homing migrations from the ocean back
to their natal streams.”® (See Exhibit 48)

Increasing exports of Canadian hydro-fracked gas would not be in the public interest.

Jordan Cove’s February 6, 2018 U.S. Department of Energy Amendment Application page 4 and 5
states:

% https://www.psmfc.org/crab/2014-2015 filessDUNGENESS CRAB_REPORT 2012.pdf

0 https://newfoodeconomy.org/ocean-acidification-oysters-dungeness-crabs/

™ http://theworldlink.com/news/local/new-legislation-to-localize-domoic-acid-closures/article 6933a960-59bd-5949-a9¢cc-
€6191ae31de8.html

"2 Oregon and California crabbers sue fossil fuel companies Updated Nov 27, 2018
https://www.oregonlive.com/pacific-northwest-news/index.ssf/2018/11/oregon_and california_crabbers.html

" Williams CR, Dittman AH, McElhany P, et al. Elevated CO2 impairs olfactory- mediated neural and

behavioral responses and gene expression in ocean- phase coho salmon (Oncorhynchus kisutch). Glob Change Biol.
2018;00:1-15. https://doi.org/10.1111/gcb.14532 November 2018
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JCEP also hereby informs DOE/FE of a change in corporate ownership from what was
described in the Applications. On October 2, 2017, Pembina Pipeline Corporation
(“Pembina”), a Canadian corporation, acquired 100 percent of the outstanding shares of
Veresen Inc., JCEP’s parent entity. JCEP is now a wholly owned subsidiary of Pembina.
(Emphasis added)

For some time now Pembina has been trying to develop a West Coast export facility in order to export
Canadian oil and gas products. Pembina’s CEO Michael (Mick) Dilger has publicly stated that the
purpose of their company is to get Canadian hydrocarbons to the rest of the world. ™ Dilger feels
the shorter travel time to Asian markets versus the U.S. Gulf Coast would mean lower transportation
costs for its LNG. (See Exhibit 50) He has become frustrated by Canada’s infrastructure gridlock and
sees the U.S. as a way to get Canadian gas and oil projects to Asia. His company would be in direct
competition with U.S. Gulf Coast LNG terminals that are already in operation.

In December 2017 a joint venture of Pembina Pipeline Corp., Calgary, and Petrochemical Industries
Co. KSC (PIC) of Kuwait was announced which involves a proposed 1.2 billion-Ib/year grassroots,
integrated propane dehydrogenation and polypropylene (PP) complex in Sturgeon County, Alberta,
Canada.” In November 2017 Pembina announced construction of a $260M propane export facility on
B.C.’s Watson Island.”® The facility, which still requires regulatory and environmental approvals,
would use rail cars, not pipelines, to transport propane to the facility from Alberta and B.C.. Itis
expected to be in service by mid-2020. Pembina dropped a proposal in February of 2016 to build a
$500 million propane oil terminal in Portland, Oregon, after the City of Portland determined Pembina
had not made a strong enough case as it relates to meeting Portland's environmental standards.’’

The same could be said for the proposed Jordan Cove project. In January 2018, a new report released
by Oil Change International, which looked at a full accounting of greenhouse gas emissions, found that
the Jordan Cove Project would result in over 36.8 million metric tons of carbon dioxide equivalent
(CO2e) per year.”® (See Exhibit 51) This is some 15.4 times the emissions from Oregon’s last
remaining coal-fired power plant, the Boardman Coal plant, which is set to be retired by 2020 due to
climate and air pollution concerns. When only considering the in-state emissions alone, the Jordan
Cove project would end up being the largest source of greenhouse gas emissions in the state by
2020. The project would make it impossible for Oregon to achieve Governor Kate Brown’s goal to
have Oregon’s climate reductions line-up with the targets of the Paris Accords, as well as the emission
reduction goals enshrined by the Oregon legislature in 2007. The Oil Change Briefing paper found no
evidence to support an assumption that gas supplied by the LNG project would replace coal in global
markets

™ Pembina Pipeline's new purpose: Get Canada's oil and gas to the rest of the world ;By Claudia Cattaneo;

February 16, 2018; http://business.financialpost.com/commodities/energy/pembina-pipelines-new-purpose-get-canadas-oil-
and-gas-to-the-rest-of-the-world

" Canada Kuwait Petrochemical advances Alberta PP complex; By Robert Brelsford — Houston; Dec. 5, 2017;
https://www.ogj.com/articles/2017/12/canada-kuwait-petrochemical-advances-alberta-pp-complex.html

"® pembina Pipeline approves construction of $260M propane export facility on B.C. island; The Canadian Press;
November 30, 2017 ; http://calgaryherald.com/business/energy/pembina-pipeline-approves-construction-of-260m-propane-
export-facility-on-b-c-island

" Pembina officially pulls away from $500M Portland propane terminal By Andy Giegerich - Portland Business Journal;
Feb 29, 2016 https://www.bizjournals.com/portland/blog/sbo/2016/02/pembina-officially-pulls-away-from-500m-
portland.html

“8Jordan Cove LNG and Pacific Connector Pipeline Greenhouse Gas Emissions Briefing; Oil Change International;
January 2018 http://priceofoil.org/content/uploads/2018/01/JCEP_GHG_Final-Screen.pdf
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The fact is renewable energy is challenging both coal and gas-fired power generation on a cost-of-
energy-produced basis. A peer-reviewed study published in the international journal Energy”® found
that LNG exports from the U.S. could raise emissions in destination markets by triggering additional
energy demand rather than displacing coal, and by diverting capital from renewable energy
development. According to the U.S. Department of Energy, exporting natural gas from the U.S. to
Asia could end up being worse from a greenhouse %as perspective than if China simply built a
new power plant and burned its own coal supplies.® In addition, Oil Change International found
that due to wind and solar now being cheaper than coal and gas in many regions, new gas capacity
often displaces new wind and solar rather than old coal.**

This would not be in the public interest!

18. LNG Market does Not show Need for Jordan Cove LNG Project

The International Gas Union (IGU) reported in their 2018 World LNG Report (See select pages in
Exhibit 52)® that a record 293.1 million tonnes (MT) of LNG was traded in 2017. This marks an
increase of 35.2 MT (+12%) from 2016; while global liquefaction capacity reached 369 million tonnes
per annum (MTPA) as of March 2018. Despite a 75.9 MTPA of excess LNG being produced over
what was traded, an additional 92.0 MTPA of liquefaction capacity was under construction as of
March 2018.

According to the IGU World Gas LNG Report — 2018 Edition page 5:

...In engineering progress, the first floating liquefaction (FLNG) project came online in
Malaysia, with additional FLNG projects set to come online during 2018 and beyond. Although
no new liquefaction capacity had been added in Russia since Sakhalin 2 LNG T2 in 2010, the
first train of Yamal LNG achieved commercial operations in March 2018 and is expected to
ultimately add 17.4 MTPA of liguefaction capacity. (Emphasis added)

Even with an increase of 8.5% a year in export trading capacity (a 5% increase occurred from 2015 to
2016 (13.1 MT) and a 12% increase occurred from 2016 to 2017 (35.2 MT)), it would take 6.7 years
for an average 8.5% increase per year (5% + 12% / 2 years = 8.5% average) (75.9MTPA +92.0
MTPA = 167.9MTPA excess LNG divided by 25.MTPA (293.1 MTPA in 2017 x 8.5% = 25.MTPA
yearly increase) = 6.7yr) until the current excess of LNG volumes would likely be absorbed into the
international LNG export markets. The current excess of LNG available for export would take until
2024 to be absorbed using these calculations (2018 + 6yr = 2024), and that is ‘without’ the addition of
other projects that are currently in the works ahead of Jordan Cove.

For example, in May of 2018 Petronas bought a 25% share of LNG Canada Project a year after it
cancelled its own proposed Pacific NorthWest LNG project at Port Edward, British Columbia due to
market conditions. Now that the deal is completed, LNG Canada’s ownership interests are Shell at

" US liquefied natural gas (LNG) exports: Boom or bust for the global climate?; Energy Volume 141, 15 December 2017,
Pages 1671-1680; https://www.sciencedirect.com/science/article/pii/S0360544217319564?via%3Dihub

8 https://www.washingtonpost.com/news/wonk/wp/2014/06/09/exporting-u-s-natural-gas-isnt-as-clean-as-you-
think/?utm_term=.6abe89578728

88 BURNING THE GAS ‘BRIDGE FUEL’ MYTH; Qil Change International; November 2017; This analysis provides five
clear reasons why fossil gas is not a "bridge fuel.” It shows that even with zero methane leakage, gas is not a climate
change solution.;

8 https://www.igu.org/sites/default/files/node-news_item-field_file/104747-1GU-Book-Final_062818.pdf
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40%, Petronas at 25%, PetroChina at 15%, Diamond LNG Canada (an affiliate of Mitsubishi
Corporation) at 15%, and Kogas Canada LNG at 5%.2° LNG Canada announced in October 2018 that
it would go ahead with its $40-billion export facility on the West Coast.?* Given the players
involved, the LNG Canada west coast LNG project has a far greater chance of development over
the Jordan Cove Project. Jordan Cove does not have the financial means necessary to build a
greenfield LNG project, nor the experience. Pembina, Jordan Cove’s parent company, has already
announced that it intends to seek partners for both the pipeline and liquefaction facility thereby
reducing its 100 percent ownership interest to a net ownership interest of between 40 and 60 percent.®

RBN Energy reported on March 26, 2019 that a second wave of North American LNG export projects
was officially underway. As noted above, LNG Canada took final investment decision (FID) last
October and would be the first large-scale LNG export facility in Canada. Golden Pass and Calcasieu
Pass followed in February, marking the beginning of the next round of LNG export build on the U.S.
Gulf Coast. Sabine Pass Train 6 is expected to get the green light any day. It still remains to be seen if
these projects will all actually make it to completion given the glutted LNG market.

| g
@ ro

4) Under Construction
0 Partial Operations
@ Operational

Figure 1. North American LNG Export Projects. Source: RBN Eney LLC®™
According to the IGU World Gas LNG Report — 2018 Edition, page 65:

Will LNG Contracting and Liquefaction FIDs Take Shape This Year? Investment decisions
on new LNG supply have come to a near standstill over the last two years. In 2017, only one
large-scale LNG project reached FID — the 3.4 MTPA Coral South FLNG in Mozambique —

8 petronas Buys 25% Share of LNG Canada Project Posted on May 31, 2018
https://www.Inglawblog.com/2018/05/petronas-buys-25-share-of-Ing-canada-
project/?utm_source=vuture&utm_medium=email&utm_campaign=vuture-emails

# $40B LNG facility is the light at the end of a long tunnel for Canada'’s natural gas sector

Struggling gas industry faces several more years of low prices until new Asia export project is built

Kyle Bakx - CBC News - Posted: Oct 03, 2018 https://www.cbc.ca/news/business/Ing-canada-gmp-firstenergy-arc-
1.4847377

% pembina Pipeline Corporation Announces 2019 Capital Program and Guidance; By Pembina Pipeline Corporation
Dec 10, 2018; https://www.prnewswire.com/news-releases/pembina-pipeline-corporation-announces-2019-capital-
program-and-guidance-300762358.html

% https://rbnenergy.com/catch-a-wave-what-it-takes-for-an-Ing-export-project-to-reach-fid
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marking the lowest volume of sanctioned LNG in nearly twenty years. This follows the trend
established in 2016, when only two projects reached FID for a combined sanctioned capacity
of 6.3 MTPA. This contrasts with the high level of FIDs in 2011-15, when annual sanctioned
capacity exceeded 20 MTPA. The slowdown in investments is partly a reflection of the wider
trend of cutting back capital expenditure across the oil and gas industry during the commodity
downturn, but can also be attributed to the lack of contracting activity from buyers hesitant to
sign long-term deals in the face of growing near-term LNG supply. Without long-term
contracts, new liguefaction projects will find it challenging to proceed

The total volume and number of LNG contracts signed has declined consistently for the past
three years. In 2017, only one firm long-term contract was signed that was tied specifically to a
proposed project working toward FID (Edison’s SPA at Calcasieu Pass LNG), as the majority
of deals completed were portfolio contracts (67% of all firm deals signed). The lower total
volume of contracts is not only a result of fewer contracts being signed, but is also tied to the
trend of smaller volume contracts — the average size of contracts signed has dropped, which
means that marketing timelines extend as they seek to fill the entire capacity ...

The IGU World Gas LNG Report — 2018 Edition, page 19 states:

Projects planning to reach an FID in the near term are competing for customers willing to sign
foundational contracts ahead of the large near-term buildup in supply, leading to a general
slowdown in contracting activity over the last several years. Demand uncertainty, capital
budget constraints, and a desire for shorter-term contracts are challenges facing project
sponsors, many of which are emphasising their cost structures and location-specific
advantages in an attempt to move forward.

The IGU World Gas LNG Report — 2018 Edition, page 26 states:

Expectations of a well-supplied market in the near term, greater demand uncertainty, and
lower oil and gas prices have reduced the number of FIDs and long-term foundational
contracts that have been signed over the past two years. A number of projects were delayed or
cancelled in 2016 and 2017 owing to project economics and partner alignment challenges in
the current market environment. Given the large number of projects aiming to reach an FID
in 2018, further culling of projects is expected. (Emphasis added)

Page 29 states:
Only one US project — Calcasieu Pass LNG — signed a binding long-term contract in 2017,
with Italy’s Edison. Shell, the project’s first customer, signed an SPA for 1 MTPA in 2016
and agreed in February 2018 to purchase an additional 1 MTPA. Two binding contracts
between Cheniere and China’s CNPC were also signed in early 2018. In conjunction with
a contract signed with Trafigura in early 2018, the deals are expected to support an FID at
Corpus Christi LNG T3. The CNPC agreements stem from a memorandum of understanding
(MOU) signed last November and are the first long-term deals signed between a US LNG
developer and Chinese companies
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The IGU World Gas LNG Report — 2017 Edition®’ stated that there was 879 MTPA of proposed
liquefaction capacity, as of January 2017: (page 5)

New Liquefaction Proposals: Given abundant gas discoveries globally and the shale revolution
in the US, proposed liquefaction capacity reached 890 million tonnes per annum (MTPA) by
January 2016. This figure fell slightly to 879 MTPA at end-January 2017 in an attempt at
rationalization with market demand. More of these projects will not go forward as demand
remains far below this ambitious target; particularly as ample pipeline supply - by Russia and
Norway to Europe, and the US to Mexico - reduce the need for LNG in those markets.
Additionally, Egypt will experience a drastic reduction in LNG demand as the Zohr field comes
on-line and preferentially supplies the domestic market. In fact, there is potential for Egypt to
again be a significant LNG exporter. The areas with the largest proposed volumes include the
US GOM, Canada, East Africa, and Asia-Pacific brownfield expansions.

The IGU World Gas LNG Report — 2017 Edition, page 27 states:

Apart from high liquefaction costs, greenfield projects proposed in Western Canada and
Alaska require lengthy (300 miles or more) pipeline infrastructure. Integrated Western
Canadian projects have announced cost estimates of up to $40 billion, while in Alaska the
estimate was revised downward in 2016 to approximately $45 billion from $45-65 billion
previously

The IGU World Gas LNG Report — 2017 Edition, page 31 states:

Eleven®® projects have now moved through the FERC environmental review process, including
four in 2016: Cameron LNG T4-5, Elba Island, Golden Pass, and Magnolia LNG. While there
is greater clarity regarding expected timelines and costs, FERC also denied approval of an
LNG export project for the first time in 2016. FERC did not approve the 6 MTPA Jordan
Cove LNG project and its associated pipeline, citing concerns that the pipeline had not
demonstrated sufficient commercial need to outweigh landowner concerns. After an
unsuccessful appeal, the sponsor plans to submit a new application. Most other projects in the
continental US do not require significant new pipeline infrastructure and so may be less
likely to face the same obstacles. (Emphasis added)

The IGU World Gas LNG Report — 2017 Edition, page 60 states:

How will existing LNG contracts come under pressure in 2017?

* * * *

Gas demand has slowed quicker than anticipated in some importing markets — particularly in
Asia Pacific. As a result, buyers in those countries have to be creative to manage over-
commitments. China has been over-contracted since 2015 and this may continue in 2017 given
the large additions of Australian capacity and associated contracts with the Chinese NOCs.
Beyond the NOC'’s, smaller LNG players in China — e.g., ENN Energy, Beijing Gas, Jovo
Group — are becoming more active players. In the same way, other Asian LNG buyers in
Japan and South Korea are potentially overcommitted in the near term and many have
formed trading businesses to manage their portfolios.

87 https://www.igu.org/sites/default/files/103419-World_IGU_Report_no%20crops.pdf
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Reports Show Jordan Cove LNG Project Not Viable or in Public Interest.

The Jordan Cove LNG Project does not have signed contracts yet and despite them saying they have
agreements, nothing they have is binding at the moment. They have yet to supply any contractual
documents to the U.S. Department of Energy. Several Reports clearly show that the project is not
likely to succeed. We would be significantly alternating the Coos Estuary and taking critical fish,
clam and crab habitat out of production for a project that is not likely to be successful.

Back in October 9, 2015, the Natural Gas Intelligence reported the following in an article by Richard
Nemec titled, “West Coast LNG Export Projects Doubtful in Current Environment, Analysts Say""®:

In the current oversupplied global energy market, a liquefied natural gas (LNG) export
terminal on the U.S. West Coast is unlikely to become a reality anytime soon, according to
several industry analysts speaking at a natural gas forum in Los Angeles.

The consensus at the LDC Gas Forum Rockies & the West conference is that the five terminals
now under construction or about to start on the Gulf and East Coasts are the only ones likely
to be operating by 2020. Combined, they represent incremental demand growth of 10.5 Bcf/d in
the world market, which is somewhat saturated already.

That scenario leaves out the two proposed export projects in Oregon -- Jordan Cove and
Oregon LNG -- which are in the midst of the permitting process at the Federal Energy
Regulatory Commission.

"There is debate about how much U.S. LNG can make it into the global market,” said David
Braziel, director of finance and fundamental analysis at RBN Energy LLC. "If all the U.S. LNG
export facilities that have been proposed were built (45 Bcf/d), the capacity would dwarf the
global market.” There are other significant LNG exporters worldwide, including Canada,
Australia, Indonesia, East Africa and Russia, he said.

RBN thinks 33% of the global market for U.S. LNG is a reasonable assumption, Braziel said,
but that leaves no room for the West Coast facilities. "Thirty percent would be about 12 Bcf,
and there is already 13.2 Bcf/d of capacity being built, so that's how we get to our [one-third]
estimate and there is nothing beyond the five terminals [Sabine Pass, Freeport, Cameron,
Corpus Christi and Cove Point, MD]."" ...

(Emphasis added)

On September 3, 2015, the Financial Post reported the following in an article by Yadullah Hussain
titled, “Window of opportunity’ for new LNG projects is gone because of supply glut,

consultancy says”®:

The window to build liguefied natural gas projects in Canada and elsewhere has closed amid
a global supply glut, says global energy consultancy Wood Mackenzie.

8 http://www.naturalgasintel.com/articles/103968-west-coast-Ing-export-projects-doubtful-in-current-environment-

analysts-say
# http://business.financialpost.com/news/energy/window-of-opportunity-for-new-Ing-projects-is-gone-because-of-supply-
glut-consultancy-says?
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“There is a clear reluctance by companies to stand down, but the reality is that the window of
opportunity closed over six months ago for everyone, not just for Canada” Noel Tomnay,
vice-president global gas and LNG research for Wood Mackenzie said in an interview.

Qatar and Australia led the first two waves of LNG development with the U.S. spearheading
the third wave, even as Canadian and East Africa proposals were stalled.

“Canada’s biggest competitor is not the U.S. — it is probably Mozambique. ” Tomnay said,
noting that these two regions would probably play the role of niche, “strategic resources” for
investors in the next wave of development that will cater to demand after 2022. ... (Emphasis

added)

On July 14, 2015, Fuel Fix stated in another article by By Rhiannon Meyers titled, “Most U.S. LNG
projects won 't cross the finish line, new study says "%

Most of the proposed U.S. liquefied natural gas export
projects won’t get built amid stiffening competition from
foreign competitors who will flood the market with the
supercooled gas as demand begins to slow, a new study finds. | a8

Five U.S. LNG projects already under construction,
including Cheniere’s two terminals in Louisiana and
Corpus Christi, will cross the finish line, but beyond that,
construction appears “increasingly unlikely” for the
remaining proposals, according to the latest study unveiled
Tuesday by a task force of natural gas experts assembled by
the Brookings Institution, a Washington D.C.-based
thinktank.

It’s the latest report to raise doubts about the flurry of multi-billion dollar proposals
announced in recent years that would soak up vast supplies of cheap U.S. natural gas destined
for markets in Asia.... (Emphasis added)

The task force of natural gas experts assembled by the Brookings Institution stated that it will be
increasingly unlikely that new liquefaction projects will be financed, beyond the ones that have
been contracted and reached a final investment decision. The July 2015 Brookings Report, “An
Assessment of U.S. Natural Gas Exports,” is attached as Exhibit 64.

A July 7, 2015, Sutherland LNG Blog Posting titled, “New Report Projects $283 Billion of Planned
LNG Projects Potentially Unneeded by 2025, 7°* reported on a Carbon Tracker report: “Carbon Supply
Cost Curves: Evaluating financial risk to gas capital expenditures.”® Figure 11 on page 23 of the
Carbon Tracker report list Jordan Cove as one of the many “not needed” LNG Export projects. The
Carbon Tracker Report is attached as Exhibit 65.

% http://fuelfix.com/blog/2015/07/14/most-u-s-Ing-projects-wont-cross-the-finish-line-new-study-says/#27079101=0

*! http://www.Inglawblog.com/2015/07/new-report-projects-283-billion-of-planned-Ing-projects-potentially-unneeded-by-
2025/

% http://www.carbontracker.org/wp-content/uploads/2015/06/CT1-gas-report-Final-WEB.pdf
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Figure 11: LNG projects not needed in low demand scenario to 2035
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Moody’s Investors Service published a Moody’s Announcement on April 7, 2015, “Liquefied natural

gas projects nixed amid lower oil prices, "** which stated the following:

(See Exhibit 66)
New York, April 07, 2015 — Liquefied natural gas (LNG) suppliers are curtailing their capital
budgets, amid low oil prices and a coming glut of new LNG supply from Australia and the US,
Moody’s Investors Service says in a new report, “Lower Oil Prices Cause Suppliers of
Liquefied Natural Gas to Nix Projects.” ...

...Moody’s says low LNG prices will result in the cancellation of the vast majority of the
nearly 30 liguefaction projects currently proposed in the US, 18 in western Canada, and four
in eastern Canada.

“The drop in international oil prices relative to US natural gas prices has wiped out the price
advantage US LNG projects, ... (Emphasis added)

...Greenfield projects on undeveloped property are much more expensive, involve more
construction risk, and take longer to build than brownfield projects, which re-purpose existing
LNG regasification sites. Greenfield projects are also frequently challenged by local
opposition and occasionally by untested laws and regulations. Based on the public estimates
of companies building new LNG liquefaction capacity, the median cost to build a US
brownfield project is roughly $800 per ton of capacity, compared with the more advanced
Australian greenfield projects, now estimated at around 33,400 per ton... (Emphasis added)

% https://www.moodys.com/research/Moodys-Liguefied-natural-gas-projects-nixed-amid-lower-oil-prices--PR 322439
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On Sept 10, 2018 article by Gaurav Sharma titled, “Next Wave Of U.S. LNG Projects Lurks But Market
Fistfight is Inevitable”® reported the following:

... Ultimately, whichever way you look at it — the fistfight for offtake agreements, both within
and beyond North America, would determine which U.S. LNG project makes it or not. Its
highly likely many will not.

The GJ Sentinel reported on November 26, 2018 in an article titled, “Jordan Cove about to be
overwhelmed by Canadian LNG terminals at Kitimat "%

...LNG Canada is now breaking ground while Jordan Cove is still awaiting both FID from its
sponsor and a US government OK from the Federal Energy Regulatory Commission. Betting
here is that it will never get either one.

Location, location, location is why this happened. Jordan Cove is proposed for a very scenic
undeveloped place on the Oregon coast beloved by locals and tourists alike, and they are
hollering their disapproval. But LNG Canada creates no complainers since Kitimat is a
brownfield site with a smelter, deep water port and rail.... (Emphasis added)

On November 7, 2018 Reuters reported that Japan’s Toshiba Corp will exit its U.S. liquefied natural
gas (LNG) business by paying China’s ENN Ecological Holdings Co more than $800 million to take
over the unit as part of a plan to shed money-losing assets. “The project posed a huge risk, because
no one knows how the situation will be over the next 20 years,” Toshiba’s Chief Executive Officer
Nobuaki Kurumatani told reporters at a press conference.*®

Apparently JERA Co, the same company that Pembina states is willing to sign a long term contract
with them for JCEP LNG was not able to help Toshiba find buyers for its LNG® coming from the
Freeport LNG project in the U.S. Gulf Coast. So what does this mean? How can JERA sign a long-
term contract with Pembina if they cannot even sell U.S. gas that is already under contract? ...?

On Oct 11, 2018, the LNG Law Blog in an article titled, “Tokyo Gas Signs HOA for LNG Canada
Purchases”® the following:

Platts reports that Tokyo Gas Tuesday has signed a heads of agreement (HOA) with Diamond
Gas International, the trading arm of Mitsubishi Corporation, to purchase LNG from the
proposed LNG Canada project in British Columbia. According to the report, the HOA
provides that Tokyo Gas will purchase up to 0.6 million metric tonnes/year from LNG Canada

%% https://www.forbes.com/sites/gauravsharma/2018/09/10/next-wave-of-u-s-Ing-projects-lurks-but-market-fistfight-is-
inevitable/#3c008b552fa8

% https://www.gjsentinel.com/opinion/jordan-cove-about-to-be-overwhelmed-by-canadian-Ing-terminals/article_c6608c2c-
f194-11e8-b5a0-cf3bb7245574.html

and; https://fromthestyx.wordpress.com/2018/11/26/jordan-cove-about-to-be-overwhelmed-by-canadian-Ing-terminals-at-
Kitimat/

% Toshiba to pay ENN more than $800 million to exit U.S. LNG business; Osamu Tsukimori, Jessica Jaganathan;
November 7, 2018; https://www.reuters.com/article/us-toshiba-Ing-sale/toshiba-to-pay-enn-more-than-800-million-to-exit-
u-s-Ing-business-idUSKCNINDODT

*" https://newsbase.com/topstories/toshiba-sees-Ing-business-big-risk

%8 https://www.Inglawblog.com/2018/10/tokyo-gas-signs-hoa-for-Ing-canada-

purchases/?utm_source=vuture&utm medium=email&utm_campaign=vuture-emails
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https://www.lnglawblog.com/2018/10/tokyo-gas-signs-hoa-for-lng-canada-purchases/
https://www.spglobal.com/platts/en/market-insights/latest-news/natural-gas/101018-tokyo-gas-signs-initial-pact-with-diamond-gas-to-buy-lng-canadas-output
https://www.lnglawblog.com/2018/10/lng-canada-announces-a-positive-final-investment-decision/
https://www.forbes.com/sites/gauravsharma/2018/09/10/next-wave-of-u-s-lng-projects-lurks-but-market-fistfight-is-inevitable/#3c008b552fa8
https://www.forbes.com/sites/gauravsharma/2018/09/10/next-wave-of-u-s-lng-projects-lurks-but-market-fistfight-is-inevitable/#3c008b552fa8
https://www.gjsentinel.com/opinion/jordan-cove-about-to-be-overwhelmed-by-canadian-lng-terminals/article_c6608c2c-f194-11e8-b5a0-cf3bb7245574.html
https://www.gjsentinel.com/opinion/jordan-cove-about-to-be-overwhelmed-by-canadian-lng-terminals/article_c6608c2c-f194-11e8-b5a0-cf3bb7245574.html
https://fromthestyx.wordpress.com/2018/11/26/jordan-cove-about-to-be-overwhelmed-by-canadian-lng-terminals-at-kitimat/
https://fromthestyx.wordpress.com/2018/11/26/jordan-cove-about-to-be-overwhelmed-by-canadian-lng-terminals-at-kitimat/
https://www.reuters.com/article/us-toshiba-lng-sale/toshiba-to-pay-enn-more-than-800-million-to-exit-u-s-lng-business-idUSKCN1ND0DT
https://www.reuters.com/article/us-toshiba-lng-sale/toshiba-to-pay-enn-more-than-800-million-to-exit-u-s-lng-business-idUSKCN1ND0DT
https://www.lnglawblog.com/2018/10/tokyo-gas-signs-hoa-for-lng-canada-purchases/?utm_source=vuture&utm_medium=email&utm_campaign=vuture-emails
https://www.lnglawblog.com/2018/10/tokyo-gas-signs-hoa-for-lng-canada-purchases/?utm_source=vuture&utm_medium=email&utm_campaign=vuture-emails

for a period of 13 years, from April 2026 to March 2039, delivered on an ex-ship basis with
destination flexibility.

Tokyo Gas is Japan’s second-biggest LNG importer, taking in 14 million tonnes per year, after JERA
Co, the LNG buying joint venture of Tokyo Electric Power Co (Tepco) and Chubu Electric.*

The CBC News reported in Oct 2018:

$40B LNG facility is the light at the end of a long tunnel for Canada's natural gas sector -
Struggling gas industry faces several more years of low prices until new Asia export project is
built"® by Kyle Bakx - CBC News - Posted: Oct 03, 2018

On Tuesday morning, hours after LNG Canada announced it would go ahead with its $40-
billion export facility on the West Coast, analyst Martin King gave a presentation about the
state of the oil and gas industry at the Calgary Petroleum Club in the city's downtown.

The LNG announcement is massive for the natural gas sector, but King had some cold truth for
hundreds of people who came to hear him despite the heavy snow outside. Until the

LNG export facility is up and running, he said, there is little reason for optimism...
(Emphasis added)

In July of 2017 ConocoPhillips Senior Communications Specialist Amy Burnett made the following
statement:

“Over the last few years, more facilities have come online to export LNG,” Burnett said “So
there are more sources available for the product which makes competition more
difficult. ” (Emphases added)

Larry Persily, Chief of Staff for the Kenai Peninsula Borough also stated in the same 2017 article:

“It’s also a hard reminder to Alaskans that no matter how much we want to sell our oil and
gas, if the market doesn’t want it, doesn’t need it or isn’t willing to pay a price to make it
profitable — we can 't sell our oil and gas,” Persily said.

Prices have tumbled from $15-$18 per million btu, to just over $5.
“You can’t buy gas out of Cook Inlet, pay to liquify it, burn up some of it while you’re

liquefying it, put it in a tanker and deliver it for $5.50 per million btu and make money, ”
Persily said. “Itis a[n] inhospitable market and will be for the near future. "*™*

% https://www.reuters.com/article/japan-tokyo-gas/tokyo-gas-will-not-accept-destination-clauses-in-new-Ing-contracts-
president-idUSL4N1MGO00O1

190 https:/flwww.che.ca/news/business/Ing-canada-gmp-firstenergy-arc-1.4847377

191 Eacing global gas glut, ConocoPhillips to mothball Kenai LNG plant

By Rashah McChesney, Alaska's Energy Desk - Juneau - July 13, 2017
http://www.alaskapublic.org/2017/07/13/facing-global-gas-glut-conocophillips-to-mothball-kenai-Ing-plant/
McCaffree-CFR_ COMMENTS _CB 187-18-000153-PLNG-011_Apr-25-2019

Page | 83



https://www.bbc.com/news/world-us-canada-45674267
https://www.cbc.ca/news/business/lng-canada-gmp-firstenergy-arc-1.4847377
https://www.cbc.ca/news/business/lng-canada-gmp-firstenergy-arc-1.4847377
https://www.cbc.ca/news/business/lng-canada-gmp-firstenergy-arc-1.4847377
https://www.cbc.ca/news/business/lng-canada-gmp-firstenergy-arc-1.4847377
https://www.cbc.ca/news/business/lng-canada-gmp-firstenergy-arc-1.4847377
https://www.cbc.ca/news/business/lng-canada-gmp-firstenergy-arc-1.4847377
https://www.cbc.ca/news/business/lng-canada-gmp-firstenergy-arc-1.4847377
https://www.cbc.ca/news/business/lng-canada-gmp-firstenergy-arc-1.4847377
https://www.cbc.ca/news/business/lng-canada-gmp-firstenergy-arc-1.4847377
https://www.reuters.com/article/japan-tokyo-gas/tokyo-gas-will-not-accept-destination-clauses-in-new-lng-contracts-president-idUSL4N1MG0O1
https://www.reuters.com/article/japan-tokyo-gas/tokyo-gas-will-not-accept-destination-clauses-in-new-lng-contracts-president-idUSL4N1MG0O1
https://www.bbc.com/news/world-us-canada-45674267
http://www.alaskapublic.org/2017/07/13/facing-global-gas-glut-conocophillips-to-mothball-kenai-lng-plant/

International Market / U.S. Manufacturers Do Not Support Higher Levels of U.S. LNG Exports

There are too many competitors in the international market currently and there is a glut of LNG that
will last for many years. Due to this fact a higher level of scrutiny and independent review_is required
in order to prevent an overbuild of pipelines and LNG facilities, particularly when considering the
negative impact these facilities can have on U.S. Manufacturing, jobs in other industries, American
landowners, and rural / low-income communities. The FERC, U.S. Department of Energy, DSL and
City of Coos Bay should fully consider the American public interest and need and not just what is best
for corporations who may or may not have the best interest of Americans.

It should be very clear that liquefied natural gas export plans face years of oversupply.'®? In

addition, the press reported in Au§ust of 2016 that Japan’s JERA had plans to cut long-term LNG
contracts by 42 percent by 2030.'%

The U.S. Energy Information Administration (EIA) reported on October 20, 2017 in an article titled,
“Australian domestic natural gas prices increase as LNG exports rise” that:

Australia became the world’s second-largest exporter of liquefied natural gas (LNG) in 2015
and is likely to overtake Qatar as the world’s largest LNG exporter by 2019, As Australia’s
LNG exports have increased, primarily from LNG projects in eastern Australia, the country
has had natural gas supply shortages in eastern and southeastern Australia and an increase
in domestic natural gas prices..."** (Emphasis added)

Eastern Australia daily spot natural gas price and LNG export price
.S, dollars per million British thermal units

20
15
10 LNG export price
to Japan
Wallumbilla natural
5 gas spot price
[] T T T
2015 2016 2017

The EIA October 20, 2017 Report also states:

The U.S. experience with growing LNG exports is unlikely to be similar to Australia’s. More
than half of Australia’s total natural gas production was exported in 2016. Australia’s
Energy Market Operator expects Australia’s LNG exports will account for 80% of domestic

192 iquefied Natural Gas Export Plans Face Years of Oversupply (July 18, 2017)
https://www.bna.com/liquefied-natural-gas-n73014461925/

103 Japan's Jera plans 42 percent cut in long-term LNG contracts by 2030 (August 10, 2016)
https://wwwreuters.com/article/us-Ing-jera/japans-jera-plans-42-percent-cut-in-long-term-Ing-contracts-by-2030-
idUSKCN10L117

1% E1A Australian domestic natural gas prices increase as LNG exports rise Oct 20, 2017
https://www.eia.gov/todayinenergy/detail.php?id=33412#
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http://forecasting.aemo.com.au/Gas/AnnualConsumption/Total
https://www.bna.com/liquefied-natural-gas-n73014461925/
https://www.reuters.com/article/us-lng-jera/japans-jera-plans-42-percent-cut-in-long-term-lng-contracts-by-2030-idUSKCN10L117
https://www.reuters.com/article/us-lng-jera/japans-jera-plans-42-percent-cut-in-long-term-lng-contracts-by-2030-idUSKCN10L117
https://www.eia.gov/todayinenergy/detail.php?id=33412

production by 2020. Despite the rapid LNG export capacity growth, EIA’s latest Annual
Energy Outlook 2017 (AEO2017) Reference case—which reflects current policies and
regulations—projects U.S. LNG exports to amount to only about 9% of total domestic natural
gas production by 2020. (Emphasis added)

This EIA statement above concerning U.S. impacts is misleading due to the fact that as of April 9,
2018 the U.S. Dept of Energy (DOE) had accepted applications for LNG export volumes totaling
57.14 Bcf/d to Free Trade Agreement Nations and 54.46 Bcf/d to Non-Free Trade Agreement
Nations. > Most of these volumes have already been approved either directly or conditionally.

The U.S. EIA reported in an August 9, 2017 article titled, United States expected to become a net
exporter of natural gas this year '° that:

Natural gas production in the United States increased from 55 billion cubic feet per day
(Bcf/d) in 2008 to 72.5 Bef/d in 2016. Most of this natural gas—about 96% in 2016—is
consumed domestically. (Emphasis added)

The U.S. EIA was wrong to not consider in their analysis that the U.S. DOE has ALREADY
APPROVED LNG Exports in excess of the EIA projected U.S. production and is HEADING THE
U.S. FOR WORSE THAN WHAT IS HAPPENING IN AUSTRALIA where unfettered LNG Exports
have tripled natural gas prices, harmed domestic consumers and caused manufacturing plants that rely
on natural gas to close, throwing people out of work.'%’

Thisis NOT IN THE PUBLIC INTEREST.
OnJuly 11, 2017, The Industrial Energy Consumers of America (IECA) President, Paul N. Cicio,

issued the following statement following a July 11, 2017 Wall Street Journal story titled “How Energy-
Rich Australia Exported Its Way Into an Energy Crisis.”*®®

195 https://www.energy.gov/sites/prod/files/2018/06/f53/Summary%200f%20L NG%20Export%20Applications_0.pdf

108 EJA United States expected to become a net exporter of natural gas this year - August 9, 2017
https://www.eia.gov/todayinenergy/detail.php?id=32412

7 Everyone’s a Loser in Australia’s LNG Boom By David Fickling March 26, 2017
https://www.bloomberg.com/gadfly/articles/2017-03-26/everyone-s-a-loser-in-australia-s-Ing-boom

* [ECA to Congress: Australians’ Gas Bills Soar Amid LNG Export Boom

(view letter to U.S. House / Senate) October 3, 2014

http://www.ieca-us.com/wp-content/uploads/10.03.14 Australia-LNG-Article Senatel.pdf
http://www.ieca-us.com/wp-content/uploads/10.03.14 Australia-LNG-Article House2.pdf

« Australian Nitrogen Fertilizer CEO Confirms Unfettered LNG Exports Have Tripled Natural Gas Prices

April 15, 2014

http://www.ieca-us.com/wp-content/uploads/04.15.14 Australia-Congressional-Communication_Incitec-Pivot.pdf

198 The Wall Street Journal “How Energy-Rich Australia Exported Its Way Into an Energy Crisis”

The world’s No. 2 seller abroad of liquefied natural gas holds so little in reserve that it can’t keep the lights on in Adelaide—a
cautionary tale for the U.S. By Rachel Pannett; July 10, 2017

On a sweltering night this February, the world’s No. 2 exporter of liquefied natural gas didn’t have enough energy left to
keep its own citizens cool.

A nationwide heat wave in Australia drove temperatures above 105 degrees Fahrenheit around the city of Adelaide on the
southern coast. As air —conditioning demand soared, regulators called on Pelican Point, a local gas —fueled power station
running at half capacity to crank up....
https://www.wsj.com/articles/how-energy-rich-australia-exported-its-way-into-an-energy-crisis-1499700859
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https://www.eia.gov/outlooks/aeo/
https://www.eia.gov/outlooks/aeo/
https://www.eia.gov/todayinenergy/detail.php?id=26272
https://www.eia.gov/todayinenergy/detail.php?id=26272
https://www.energy.gov/sites/prod/files/2018/06/f53/Summary%20of%20LNG%20Export%20Applications_0.pdf
https://www.eia.gov/todayinenergy/detail.php?id=32412
https://www.bloomberg.com/gadfly/articles/2017-03-26/everyone-s-a-loser-in-australia-s-lng-boom
http://www.ieca-us.com/wp-content/uploads/10.03.14_Australia-LNG-Article_Senate1.pdf
http://www.ieca-us.com/wp-content/uploads/10.03.14_Australia-LNG-Article_House2.pdf
http://www.ieca-us.com/wp-content/uploads/04.15.14_Australia-Congressional-Communication_Incitec-Pivot.pdf
https://www.wsj.com/articles/how-energy-rich-australia-exported-its-way-into-an-energy-crisis-1499700859

“We applaud the Wall Street Journal on their story on how the Australian government failed
the public and their manufacturing sector by failing to put consumer safeguards in place.
Foreign consumers benefited from LNG exports, while Australian consumers saw natural gas
prices skyrocket. Shortages forced power plant outages and manufacturers were forced to cut
back production or shutdown. Manufacturers continue to leave the country, resulting in the
loss of good paying jobs.

“The U.S. is following the same failed policy. There are no consumer protections in place on
U.S. LNG exports. Currently, a breathtaking volume equal to 71 percent of 2016 U.S. natural
gas supply has been approved for exports.

“The Energy Information Administration’s (EIA) Annual Energy Outlook (AEO) 2017 forecasts
that cumulative demand in 2050, only 33 years away, indicates that 56 percent of all U.S.
natural gas resources in the lower 48 states will be consumed. Natural gas is unique and a
valuable resource for manufacturing jobs and investment, for which there is no substitute.

“The U.S. still has time to put common-sense consumer safeguards in place now. ” 1%
(Emphasis added)

On August 16, 2017, the Industrial Energy Consumers of America (IECA) sent a letter to Secretary
Perry which outlines how the previous Administration failed to properly conduct public interest
determinations on LNG application volumes for export to non-free trade agreement (NFTA) countries,
as required under the Natural Gas Act (NGA).*® On August 22, 2017, the Industrial Energy
Consumers requested that the DOE conduct a legal review of this matter.*** We continue to stand in
solidarity with the Industrial Energy Consumers of America (IECA) and fully support their
urgent request for a legal review.

On March 1, 2018 Reuters reported in an article titled “U.S. trade group urges halt to further LNG
export applications™*?

A U.S. manufacturing trade group on Thursday urged the U.S. Department of Energy not to
approve further liquefied natural gas (LNG) export applications, citing concerns that the
country was consuming and exporting the fuel at a faster clip than it was finding new
resources.

The agency’s approval of LNG export volumes equal almost 70 percent of 2016 U.S. demand
for periods of 20 to 30 years, which cannot possibly be in the “public interest,” the Industrial
Energy Consumers Of America (IECA) said.... (Emphasis added)

%9 TECA Press Release “WSJ Story lllustrates How Australian LNG Exports Resulted in a Domestic Shortage for
Consumers” July 11, 2017 http://www.ieca-us.com/wp-content/uploads/07.11.17_WSJ_Australian-LNG-Story-Press-
Release.pdf

19 Manufacturers Justify LNG Export Approval Moratorium: 58 to 71 Percent of all Natural Gas Could be Consumed by
2050 (view press release) Aug 16, 2017 http://www.ieca-us.com/wp-content/uploads/08.16.17 Perry-Two-Exports-
Scenarios-Letter FINAL.pdf

1 Manufacturers Request DOE to Conduct Legal Review of LNG Export Applications to NFTA Countries (view press
release) Aug 22, 2017 http://www.ieca-us.com/wp-content/uploads/08.22.17 L etter-to-DOE-Legal.pdf

12 https://www.reuters.com/article/us-Ing-tradegroup/u-s-trade-group-urges-halt-to-further-Ing-export-applications-
idUSKCN1GD6FY
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http://www.ieca-us.com/wp-content/uploads/07.11.17_WSJ_Australian-LNG-Story-Press-Release.pdf
http://www.ieca-us.com/wp-content/uploads/07.11.17_WSJ_Australian-LNG-Story-Press-Release.pdf
http://www.ieca-us.com/wp-content/uploads/08.16.17_Perry-Two-Exports-Scenarios-Letter_FINAL.pdf
http://www.ieca-us.com/wp-content/uploads/08.16.17_Perry-Two-Exports-Scenarios-Letter_FINAL.pdf
http://www.ieca-us.com/wp-content/uploads/08.22.17_Letter-to-DOE-Legal.pdf
https://www.reuters.com/article/us-lng-tradegroup/u-s-trade-group-urges-halt-to-further-lng-export-applications-idUSKCN1GD6FY
https://www.reuters.com/article/us-lng-tradegroup/u-s-trade-group-urges-halt-to-further-lng-export-applications-idUSKCN1GD6FY

On January 30, 2019 the Industrial Energy Consumers of America published a report entitled,;
“Excessive Liquefied Natural Gas (LNG) Exports To NFTA Countries Are Not In The Public Interest
And Increase Natural Gas And Electricity Prices To Consumers.” (See Exhibit 27)

Why on earth would we harm our American manufacturing base like this, not to mention
American consumers, property owners and rural and low income communities?

19. Application should require ESEE Analysis of Conflicts and Provide
Opportunities for Citizen Involvement as required under OAR Chapter
660, Division 16 (old Goal 5 Rule).

Coos Bay Comprehensive Plan 2000 Volume 1/ Part 1 Chapter 8 Page 3 states:

8.2 AGENCY COORDINATION

* * * *

State statute not only applies to city and county governments, it also states that state
and local agencies have planning responsibilities, duties, and powers. It is extremely
important that the planning for each agency, city, and county does not conflict

Coos County ZLDO SECTION 4.11.120 GOAL #5 CONFLICT RESOLUTION PROCESS:
When in the course of implementing the Coos County Comprehensive Plan it becomes evident
that a conflict exists concerning the use of land identified as a Oregon Statewide Planning
Goal conflicting#5 resource that is otherwise protected pursuant to OAR 660-16-005(1), then
any proposed use may only be allowed after the an Administrative Conditional Use application
has been completed based on findings that address the requirements of OAR 660-16-0005(2)
and OAR 660-165-0010.

REQUIREMENTS AND APPLICATION PROCEDURES FOR COMPLYING WITH STATEWIDE
GOAL 5
OAR 660-016-0005

Identify Conflicting Uses

(1) It is the responsibility of local government to identify conflicts with inventoried Goal 5
resource sites. This is done primarily by examining the uses allowed in broad zoning districts
established by the jurisdiction (e.g., forest and agricultural zones). A conflicting use is one
which, if allowed, could negatively impact a Goal 5 resource site. Where conflicting uses have
been identified, Goal 5 resource sites may impact those uses. These impacts must be considered
in analyzing the economic, social, environmental and energy (ESEE) consequences:

(2) Preserve the Resource Site: If there are no conflicting uses for an identified resource site,
the jurisdiction must adopt policies and ordinance provisions, as appropriate, which ensure
preservation of the resource site.

(3) Determine the Economic, Social, Environmental, and Energy Consequences: If conflicting
uses are identified, the economic, social, environmental and energy consequences of the
conflicting uses must be determined. Both the impacts on the resource site and on the
conflicting use must be considered in analyzing the ESEE consequences. The applicability and
requirements of other Statewide Planning Goals must also be considered, where appropriate,
at this stage of the process. A determination of the ESEE consequences of identified conflicting
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uses is adequate if it enables a jurisdiction to provide reasons to explain why decisions are
made for specific sites.

CB - CBEMP #18 - Protection of Historical and Archaeological Sites within Coastal Shorelands
Local government shall provide special protection to historic and archaeological sites located
within the Coos Bay Coastal Shorelands Boundary, except where Exceptions allow otherwise.
These sites are identified in the section entitled: “Coastal Shoreland Values Requiring
Mandatory Protection” and on the “Special Considerations Map”. Further, local government
shall continue to refrain from widespread dissemination of site-specific information about
identified archaeological sites.

This strategy shall be implemented by requiring review of all development proposals involving
an archaeological or historical site to determine whether the project as proposed would protect
the archaeological and historical values of the site.

The development proposal, when submitted, shall include a site development plan showing, at a
minimum, all areas proposed for excavation, clearing and construction. Within three (3)
working days of receipt of the development proposal, the local government shall notify the
Coos, Siuslaw, Lower Umpqua Tribal Council in writing, together with a copy of the site
development plan. The Tribal Council shall have the right to submit a written statement to the
local government within ten (10) days of receipt of such notification, stating whether the
project as proposed would protect the historical and archaeological values of the site, or if not,
whether the project could be modified by appropriate measures to protect those values.

“Appropriate measures” may include, but shall not be limited to the following:
A. Retaining the historic structure in situ or moving it intact to another site; or
B. Paving over the site without disturbance of any human remains or cultural objects
upon the written consent of the Tribal Council; or
C. Clustering development so as to avoid disturbing the site; or
D. Setting the site aside for non-impacting activities, such as storage; or
E. If permitted pursuant to the substantive and procedural requirements of ORS 97.750,
contracting with a qualified archaeologist to excavate the site and remove any cultural
objects and human remains, reinterring the human remains at the developer’s expense;
or
F. Using civil means to ensure adequate protection of the resources, such as acquisition
of easements, public dedications, or transfer of title.

If a previously unknown or unrecorded archaeological site is encountered in the development
process, the above measures shall still apply. Land development activities which violate the
intent of this strategy shall be subject to penalties prescribed in ORS 97.990 (8) and (9). Upon
receipt of the statement by the Tribal Council, or upon expiration of the Tribal Council’s ten-
day response period, the local government shall conduct an administrative review of the
development proposal and shall:

A. approve the development proposal if no adverse impacts have been identified, as

long as consistent with other portions of this plan, or

B. approve the development proposal subject to appropriate measures agreed upon by

the landowner and the Tribal Council, as well as any additional measures deemed

necessary by the local government to protect the historical and archaeological values of

the site. If the property owner and the Tribal Council cannot agree on the appropriate
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measures, then the governing body shall hold a quasi-judicial hearing to resolve the
dispute. The hearing shall be a public hearing at which the governing body shall
determine by preponderance of evidence whether the development project may be
allowed to proceed, subject to any modifications deemed necessary by the governing
body to protect the historical and archaeological values of the site.

This strateqy recognizes that protection of historical and archaeological sites is not only a
community’s social responsibility, but is also legally required by Goal #17 and OBS 97.745.
It also recognizes that historical and archaeological sites are non-renewable cultural
resources.

For example, the Coos County Shoreland Values Requiring Mandatory Protection Map (See a section
of this map below) clearly shows that the property impacted by the Jordan Cove Export Project is an
area of known archeological significance. Due to the fact that this is already known and established it
is the State, County and City’s duty to protect the resource whether the Tribe chooses to protect it or
not. Any dynamic compaction or vibro compaction to the site could essentially destroy any and all
archeological and cultural resources that may be buried on the site. It is the duty of the City of Coos
Bay to protect these and other critical resources. The State, County, and City of Coos Bay should
follow the ESEE analysis of conflicts process as lined out by OAR Chapter 660, Division 16. This is
also relevant to other conflicts such as important natural habitat areas and marine life.

SHORELAND VALUES REQUIRING MANDATORY PROTECTION

The following shows the Coos County Shoreland Values Map Requiring Mandatory Protection under
the Coos Bay Estuary Management Plan:
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20. Cumulative Impacts with other Proposed Projects must be considered.

e Port of Coos Bay dredging proposal for Channel Deepening and Widening involving the
removal of 18 mcy of dredge material under Corps review
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e City of North Bend California Street Boat Ramp Replacement including dock and piling
replacement under Corps 47964 / DSL APP0061371*

e Southport Forest Products LLC / R/F for 5 mooring dolphins adjacent to Barge Berth
(Piling, RemFill) / DSL APP0061629'*

e City of Coos Bay R/F for replacing 498 feet of existing sewer line EParallel to Coal Bank
Slough. (ErosionCon,Pipeline,RemFill,Util) / DSL APP0061778

e Various other recent DSL projects at www.statelandsonline.com

The Port of Coos Bay channel modification project would include a new vessel turning basin with a
designed length of 1,400 feet, width of 1,100 feet, and depth of -37 feet; constructed approximately
between River Miles 7.3 to 7.8.

The Federal Navigation Channel in Coos Bay

Proposed area of Jordan Cove
LNG marine terminal.

Proposed area of Port’s new
vessel turning basin.

US Army
Corps land

North
Jetty

Coos Bay

Obviously the proposed Jordan Cove LNG Export Project would benefit greatly from the Port of Coos
Bay’s proposed Channel Modification project including the proposed new vessel turning basin. I do
not understand, however, why the Port would propose deepening and widening the Coos Bay shipping
channel to -45 feet and then develop a turning basin that is only -37 feet. The -37 foot turning basin
negates the need for the shipping channel to be any deeper than the -37 feet that it currently is.

21. Immense Dredging would have Negative Impacts on the Coos Bay and
Bay Users.

The proposed Port of Coos Bay channel modification would require the dredging and disposal of
approximately 18 million cubic yards of material (sand and rock) to deepen and widen the navigation
channel.

To give a comparison as to how much material this actually is; a football field is 120 yards by 53 yards
so it can hold 6,360 cubic yards (120yards X 53yards =6,360 square yards. 6,360 square yards one
yard in height would be 6,360 cubic yards). The estimate of 18 million cubic yards of material would
be approximately 2,830 yards in height in a football field sized area (18,000,000 cubic yards divide by
6,360 cubic yards = 2,830 cubic yards) or 8,490 feet in height (2,830 yards X 3 since there are 3 feet in

3 http://statelandsonline.com/index.cfm?fuseaction=Comments.AppDetail &id=61371

114 https://lands.dsl.state.or.us/index.cfm?fuseaction=Comments.AppDetail LF&id=61629
115 hitps://lands.dsl.state.or.us/index.cfm?fuseaction=Comments.AppDetail LF&id=61778
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a yard = 8,490 feet). In other words, roughly 85 (8,490ft divide by 100ft) football fields filled one
hundred feet high with dredge material would be needed for storage of 18 million cubic yards of
material. In comparison, the Tioga Building in Coos Bay is roughly 118 feet high. It would take 72
(8,490ft divide by 118ft) football fields the same height as the Tioga Building in Coos Bay to store 18
million cubic yards.

Another way to look at this is that there are 5,280 feet in a mile. So you could also say that 18 million
cubic yards of material would be a football field filled 1.6 miles high with dredged material (8,490ft
divided by 5,280ft). That is an enormous amount of dredged material. There is no way one could
take that much material out of our bay without causing significant harm to the function and vitality of
the Coos Estuary. This would completely alter the Bays velocity and flow along with ecosystems that
currently thrive there, particularly when you combine it with what Jordan Cove is also planning.

Jordan Cove’s Sept 21, 2017 Application that was filed with the Federal Energy Regulatory
Commission (FERC) states the following in Resource Report #1:

Approximately 5.7 million cubic yards of material will be removed to create the marine slip
basin. Approximately 1.23 million cubic yards will be land based excavation (dry upland
material) and the remaining 4.07 million cubic yards will be wet material.

The number of ship calls at the LNG vessel berth has increased to 110 to 120. This number
was previously 90 to 100. Increase in LNG production capacity from 6.8 mtpa to 7.8 mtpa. **°
(Emphasis added)

The estimate of 5.7 million cubic yards would be a football field approximately 896 yards in height or
2,688 feet high. (5,700,000 cubic yards divide by 6,360 cubic yards = 896 cubic yards) or 2.688 feet in
height (896 cubic yards X 3 since there are 3 feet in a yard = 2,688 feet). In other words, roughly
26.8 (2,688 divide by 100ft) football fields filled one hundred feet high with dredge material
would be needed for storage of 5.7 million cubic yards of material.

In addition to the removal of 5.7 mcy of material from the Slip and Access channel, Jordan Cove’s
DSL application has a Table C graph found on electronic page 126 that shows the Navigational
dredging and Eel grass dredging would add another .6 mcy of dredging in the Coos Bay for a total of
6.3 million cubic yard of material (5.7 + .6 ) being dredged out of the Coos Bay by the Jordan Cove
project ALONE.

6.3 mcy (for Jordan Cove ) + 18 mcy (for Port of Coos Bay) = 24.3 million cubic yards of material. In
other words, roughly 114.6 football fields filled one hundred feet high with dredge material for
BOTH Jordan Cove’s and the Port of Coos Bay’s combined projects.

118 JCEP Resource Report #1_Table 1.2-2_page 13_Sept 21, 2017_FERC Filing under CP17-495-000
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Table C: Proposed Dredged Material Management for Construction Activities

Construction Volume Placement

Hiwa Phase (mcey) Location

Freshwater Dredging Phase 1

Slip Land-Based Excavation 1.40 LNG Terminal
S Dredging in Pocket Behind 240 LNG Terminal Site and
P Berm ) Roseburg Site

Saltwater Dredging Phase 2

LNG Terminal Site and

Access Channel  Dredging from Bay 1.40 Roseburg Site

Slip Removal of Berm 0.20 LNG Terminal Site

Slip Removal of Berm 0.30 Kentuck Project Site
TOTAL 5.70

Eelgrass Mitigation Dredging 004  APCO Site 1and 2

Navigation Reliability Improvements 0.59 APCO Site 1 and 2

The proposed Jordan Cove marine slip and channel access dredging project would be in ADDITION to
the Port’s proposed Channel Modification project. The Port has been denying that there is a
relationship between the LNG project and their proposed Channel Modification project and their
proposed Oregon Gateway project - for which there would each be several separate applications. A
portion of the LNG facility would be constructed adjacent to the Port’s Gateway site and LNG tankers
would use a Port’s Gateway turning basin. When examining the issues raised by these multiple permit
applications, the Army Corps, DEQ, DSL and City of Coos Bay should consider the larger cumulative
impacts of all these projects, together, including additional land use issues that would be required
before these facilities would be able to operate.

It is still not clear as to whether the Oregon International Port of Coos Bay and Jordan Cove
have made enough dredge disposal site allowance needed for maintenance dredging as was
indicated in a June 8" 2009 and an August 18, 2015 comment letter(s) that were sent to the FERC from
the United States Environmental Protection Agency, REGION 10, Seattle, WA 98101-3140."" (See
Exhibit 54 for the August 2015 letter.)

CB - CBEMP Policy 20a. Dredged Material Disposal Guidelines:
Future dredged material disposal should be carried out in accordance with the guidelines
outlined in Section 6.2 of the Plan, which related to: drainage diversion, sediment quality
and turbidity, timing of disposal, land surface use, revegetation, toxic materials, outfalls and
influent discharge points and water quality. Future land use shall be governed by the
uses/activities permitted and the management Objective in that management segment.
Additional guidelines contained in the “Special considerations” section of the individual site
field-sheets (see Inventory and Factual Base, Section 7, Appendix ‘A’) provide site-Specific
information on the procedures that should be followed.

These guidelines are intended to indicate the type of conditions that federal and state agencies
are likely to impose on dredged material disposal permits, which shall be the primary means of
implementation. Local governments shall implement this policy by review and comment on
permit applications.

*

* * *

(Emphasis added)

YT hitp://elibrary.FERC.gov/idmws/file_list.asp?accession num=20090617-0016 and
http://elibrary.FERC.gov/idmws/file list.asp?accession num=20150901-0057
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Conclusion

Based on the above documentation and evidence, the Jordan Cove text amendment and rezone request
along with their CUP application should be denied. The Jordan Cove application does not meet the
requirements necessary in order to apply for a Goal exemption. They have not provided an
environmental, geotechnical or economic assessment, or a sufficient and complete mitigation plan in
order to justify a text amendment, rezone or Conditional Use Permit (CUP). In addition, as explained
above, Jordan Cove is not the property owner of the property and has not proven that their project has
met “need” and “resource protection” requirements necessary in order for an exemption or CUP to
occur. For these and many other reasons stated above their permit application should be denied.

Sincerely,
/sl Jody McCaffree

Jody McCaffree
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McCaffree / Citizens For Renewables / Citizens Against LNG
Index for Exhibits
April 25, 2019
Re: Jordan Cove Channel Navigation Alteration
Coos Bay File No. File No. 187-18-000153-PLNG-01

Exhibit 1: Dec 4, 2018 letter to the FERC under Docket Nos. CP17-494-000 and CP17-495-000
adding to Service list Natalie Eades, Manager, Environment, Jordan Cove Energy Project L.P.
Pacific Connector Gas Pipeline, L.P. / contact NEades@pembina.com

Exhibit 2:
e March 5, 2019 Oregon Dept of State Lands Update announcing DSL Removal-fill permit
decision deadline extended to September 20, 20109.
e DSL April 10, 2019 letter to Jordan Cove requesting additional information in order to
process their removal-fill permit.

Exhibit 3:
e Evidence of Shell’s Sakhalin IT LNG project in Russia and the Environmental Impacts to
Avina Bay along with devastating upland impacts.
e Pipeline Impacts from Shell’s Sakhalin IT LNG project in Russia
e Fortune article “Shell shakedown” By Abrahm Lustgarten, Feb 1, 2007

Exhibit 4:

e Nation & World - Ocean salmon seasons in jeopardy off southern Oregon; Originally
published March 5, 2018; The Associated Press https://www.seattletimes.com/nation-
world/ocean-salmon-seasons-off-southern-oregon-coast-in-jeopardy/

e West Coast senators join call for salmon disaster declaration; Saphara Harrell - The
Umpqua Post; Jun 13, 2017 http://theworldlink.com/news/local/west-coast-senators-join-
call-for-salmon-disaster-declaration/article _3690f87f-44b8-5f19-a385-
7557776543b0.html

Exhibit 5: December 16, 2014 Public Comment by Barbara Gimlin on Jordan Cove Energy
Project, L.P., Draft Environmental Impact Statement expressing concerns with respect to
contaminated soils on the Jordan Cove property under CP13-483-000 via CP07-444-000.

Exhibit 6: February 13, 2015 Public Comment by Barbara Gimlin on Jordan Cove Energy
Project, L.P., DEQ Water Quality permit process under FERC CP13-483-000.

Exhibit 7:
e QOct 15, 2014 Motion to Intervene Out of Time by Clausen Oyster Company and Lilli
Clausen expressing concerns with pipeline and sediment impacts to their Oysters
e Feb 28, 2015 Motion to Intervene Out of Time by Coos Bay Oyster Company and Jack
Hampel expressing concerns with pipeline and sediment impacts to their Oysters.


https://www.seattletimes.com/nation-world/ocean-salmon-seasons-off-southern-oregon-coast-in-jeopardy/
https://www.seattletimes.com/nation-world/ocean-salmon-seasons-off-southern-oregon-coast-in-jeopardy/
http://theworldlink.com/news/local/west-coast-senators-join-call-for-salmon-disaster-declaration/article_3690f87f-44b8-5f19-a385-7557776543b0.html
http://theworldlink.com/news/local/west-coast-senators-join-call-for-salmon-disaster-declaration/article_3690f87f-44b8-5f19-a385-7557776543b0.html
http://theworldlink.com/news/local/west-coast-senators-join-call-for-salmon-disaster-declaration/article_3690f87f-44b8-5f19-a385-7557776543b0.html

Exhibit 8: Feb 21, 2014 Motion to Intervene Out of Time by Clam Diggers Association of
Oregon expressing concerns with LNG project sedimentation and estuary impacts on clams

Exhibit 9: Potential Impact of Jordan Cove LNG Terminal construction on
the Nursery Habitat of Dungeness crab by Sylvia Yamada Ph.D. January 2019 for DSL and
oral comment outline provided on January 15, 2019 under APP0060697 at Salem Hearing.

Exhibit 10: Letter from Shon Schooler, Ph.D., Research Coordinator with the South Slough
National Estuarine Research Reserve concerning Eelgrass (March 2019)

Exhibit 11: Select pages from Oregon Travel Impacts Statewide Estimates 1992 - 2017p
Report; June 2018 ; Dean Runyan Associates (Coos County Impacts)
http://www.deanrunyan.com/doc_library/ORImp.pdf

Exhibit 12: May 21, 2010 and Sept 17, 2007 testimony from Ron Sadler placed into Jordan
Cove and Pacific Connector Conditional Land Use Permit processes in Coos County concerning
sedimentation impacts in the Coos Estuary.

Exhibit 13:
e ODFW - Threatened / Endangered Species List
http://www.dfw.state.or.us/wildlife/diversity/species/threatened endangered candidate li

stasp

e NOAA - Oregon Coast Coho protected species:
http://www.westcoast.fisheries.noaa.gov/protected species/salmon_steelhead/salmon_an
d_steelhead_listings/coho/oregon_coast _coho.html

e NOAA - Green Sturgeon protected species:
http://www.westcoast.fisheries.noaa.qov/protected species/green_sturgeon/green_sturgeo
n_pg.html

e NOAA - Pacific Eulachon protected species
http://www.westcoast.fisheries.noaa.qov/protected species/eulachon/pacific_eulachon.ht
ml

e ESA listed Marine Mammals
http://www.westcoast.fisheries.noaa.gov/protected species/marine_mammals/esa.html

e ESA listed Sea Turtles
http://www.westcoast.fisheries.noaa.gov/protected species/sea turtles/marine_turtles.ht
ml

e Point Reyes bird's-beak — Oregon Dept of Agriculture - Endangered
http://www.oregon.gov/oda/shared/Documents/Publications/PlantConservation/Cordylant
husMaritimusPalustrisProfile.pdf

Exhibit 14: Natural Resources of Coos Bay Estuary - Inventory Report Vol 2, No 6 prepared
by Oregon Dept of Fish and Wildlife; 1979.

Exhibit 15: Critical Species & Habitats of Oregon’s Coastal Beaches & Dunes - Oregon
Coastal Zone Management Association, Inc 1979:
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Exhibit 16: Oregon Shorebird Festival Bird List Compiled from all field trips August 26-28,
2011

Exhibit 17: 7,500 songbirds killed at Canaport gas plant in Saint John - Migrating birds, some
possible endangered species, flew into gas flare CBC News Posted: Sep 17, 2013
http://www.cbc.ca/news/canada/new-brunswick/7-500-songbirds-killed-at-canaport-gas-plant-in-
saint-john-1.1857615

Exhibit 18: Geology of the Coos Estuary and Lower Coos Watershed from Partnership for
Coastal Watersheds Report
https://www.partnershipforcoastalwatersheds.org/geology-of-the-coos-estuary-and-lower-coos-
watershed/

Exhibit 19: 13-Year Cascadia Study Complete — And Earthquake Risk Looms Large
http://oregonstate.edu/ua/ncs/archives/2012/jul/13-year-cascadia-study-complete-%E2%80%93-
and-earthquake-risk-looms-large

Exhibit 20: Select pages from The Oregon Resilience Plan Reducing Risk and Improving
Recovery for the Next Cascadia Earthquake and Tsunami; Report to the 77th Legislative
Assembly from Oregon Seismic Safety Policy Advisory Commission (OSSPAC); Feb 2013

Exhibit 21: Oct 5, 2011 Letter from Alan Trimble Ph.D. regarding Olympia oysters submitted
into REM-10-01 proceeding on the Pacific Connector Gas Pipeline.

Exhibit 22: Confirmed Presence of Olympia oysters within Haynes Inlet, Coos Bay (29-30
June 2011) Dr. Steve Rumrill, Dr. Laura Peterio-Garcia, Joanne Choi.

Exhibit 23: History of Olympia oysters (Ostrea Lurida Carpenter 1864) in Oregon Estuaries
and a description of recovering populations in Coos Bay By Scott Groth and Steve Rumrill;
Journal of Shellfish Research, Vol. 28, No. 1, 51-58, 2009.

Exhibit 24: October 8, 2011 letter from Professor Danielle Zacheri, PhD, Associate Professor,
Dept of Biological Science, California State University, Fullerton, with respect to Olympia
oysters.

Exhibit 25: November 27, 2017 Oregon Land Use Board of Appeals Final Opinion and
Order for LUBA No. 2016-095 Remanding back to Coos County the Jordan Cove Energy
Project LNG Terminal Conditional Land Use Permit under Coos County HBCU-15-05. Oregon
Shores et.at. —v- Coos County et.at.

Exhibit 26: December 26, 2018 Appeal of City of North Bend Planning Director’s Decision
and Issuance of LUCS on the Jordan Cove/Pacific Connector Project. LUCS17-18 and LUCS18-
18.
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Exhibit 27: Industrial Energy Consumers of America “Excessive Liquefied Natural Gas (LNG)
Exports To NFTA Countries Are Not In The Public Interest And Increase Natural Gas And
Electricity Prices To Consumers” - January 30, 2019

Exhibit 28: DEQ hits Clausen Oysters with $25,000 fine By Gail Elber, Staff Writer Aug 25,
2010https://theworldlink.com/news/local/deqg-hits-clausen-oysters-with-fine/article 9fb57e0c-
b070-11df-8cc0-001cc4c03286.html

Exhibit 29: Limitations of the Haynes Inlet sediment transport study by Tom Ravens, Ph.D.,
Professor, Dept. of Civil Engineering University of Alaska, Anchorage

Exhibit 30: U.S. Coast Guard July 1, 2008, Water Suitability Assessment (WSA) Report for the
Jordan Cove project.

Exhibit 31: Coos Bay Harbor Safety Plan by Coos Bay Harbor Safety Committee, February 2018

Exhibit 32: Coos Bay Channel Entrance - Distances and Buoy Markings. Proximity of
Channel Buoys to the Shoreline.

Exhibit 33: Thirteen NOTICE OF PRESUMED HAZARD (s) issued by the FAA on the Jordan
Cove Energy Project components, Nine involving LNG tank ships in the Bay. - May 7, 2018

Exhibit 34: FAA Memorandum Re: “Technical Guidance and Assessment Tool for Evaluation of
Thermal Exhaust Plume Impact on Airport Operations”; January 21, 2015

Exhibit 35: “Hot Air” Pilots say the Port of Portland’s plans to sell land for a power plant next
to the Troutdale Airport include a fatal flaw; April 22, 2015; Willamette Week
http://www.wweek.com/portland/article-24594-hot_air.html

Exhibit 36: “Position Paper - Safety Concerns of Exhaust Plumes ” -Prepared by: Federal
Aviation Administration - Airport Obstructions Standards Committee Working Group; July 8,
2014

Exhibit 37: Potential Flight Hazards 8-22-13 AIM: “7-5-15. Avoid Flight in the Vicinity of
Thermal Plumes (Smoke Stacks and Cooling Towers)”

Exhibit 38: September 6, 2014 Newspaper Ad announcing the 15" annual Coos Basin
Salmon Derby in Coos Bay, Oregon Sept 13 & 14" 2014

Exhibit 39: South Coast Basin - Flow Restoration Priorities for Recovery of Anadromous
Salmonids in Coastal Basins

Exhibit 40: September 15, 2015 Jordan Cove Final EIS under CP13-483-000 et al pages 4-370
to 4-739 having to do with Ballast Water
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Exhibit 41:
e North Spit listing in“Top 10 Beach Strolls" Sunset Magazine, Vol. 219, Issue 4, October
2007
e Coos Bay, Oregon listing in 50 Best Places to Live National Geographic Adventure
Magazine - September 2008

Exhibit 42: After a year of planning, Coos Bay has new marine patrol boat dock
by KCBY’; Wednesday, March 16th 2016; https://kcby.com/news/local/after-a-year-of-planning-
c00s-bay-has-new-marine-patrol-boat-dock

Exhibit 43: June 24, 2015 Letter from attorney’s Motschenbacher and Blattner LLP concerning
Jordan Cove leasing the Boxcar Hill Campground.

Exhibit 44: Study outlines threat of ocean acidification to coastal communities in the U.S.;
Oregon State University; Feb 23, 2015 http://today.oregonstate.edu/archives/2015/feb/study-
outlines-threat-ocean-acidification-coastal-communities-us

Exhibit 45: Vulnerability and adaptation of US shellfisheries to ocean acidification; By

Julia A. Ekstrom; Lisa Suatoni; Sarah R. Cooley; Linwood H. Pendleton; George G. Waldbusser;
Josh E. Cinner; Jessica Ritter; Chris Langdon; Ruben van Hooidonk; Dwight Gledhill; Katharine
Wellman; Michael W. Beck; Luke M. Brander; Dan Rittschof; Carolyn Doherty; Peter Edwards;
and Rosimeiry Portela; Perspective in Nature Climate Change; Published on-line — Feb 2015

Exhibit 46: Oysters on acid: How the oceans’s declining pH will change the way we eat ; By
H. Claire Brown; November 28th, 2017; https://newfoodeconomy.org/ocean-acidification-
oysters-dungeness-crabs/

Exhibit 47:

e Oregon and California crabbers sue fossil fuel companies Updated Nov 27, 2018;
Posted Nov 26, 2018 https://www.oregonlive.com/pacific-northwest-
news/index.ssf/2018/11/oregon_and_california_crabbers.html

e Superior Court of the State of California Pacific Coast Federation of Fishermen’s
Association, Inc —vs- Cheron Corp; Chevron U.S.A. Inc, Exxon Mobil Corp et.al.
Petitioners Complaint under Case CGC-18-571285.

e United States District Court Western District of Washington at Seattle Columbia
Riverkeeper et. al.-v- Scott Pruitt, et. al Order Re: Motions for Summary Judgment
under Case No C17-289RSM

Exhibit 48: Williams CR, Dittman AH, McElhany P, et al. Elevated CO2 impairs olfactory-
mediated neural and behavioral responses and gene expression in ocean-phase coho salmon
(Oncorhynchus kisutch). Glob Change Biol. 2018;00:1-15. https://doi.org/10.1111/gcb.14532
November 2018
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Exhibit 49: June 25, 2014 DEQ Warning letter issued to Jordan Cove for violations that
occurred at the Ingram Yard property on May 8, 2014, along with the follow-up that also
occurred.
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Exhibit 50: Pembina Pipeline's new purpose: Get Canada's oil and gas to the rest of the world
;By Claudia Cattaneo; February 16, 2018;
http://business.financialpost.com/commodities/energy/pembina-pipelines-new-purpose-get-
canadas-oil-and-gas-to-the-rest-of-the-world

Exhibit 51: Jordan Cove LNG and Pacific Connector Pipeline Greenhouse Gas Emissions
Briefing; Oil Change International; Jan 2018;
http://priceofoil.org/2018/01/11/jordan-cove-Ing-and-pacific-connector-pipeline-greenhouse-gas-
emissions/

Exhibit 52: Pages 4 and 5 from 1GU 2018 World LNG Report - 27th World Gas Conference
Edition

Exhibit 53: Current Removal-Fill Permit Applications in Coos County

Exhibit 54: August 18, 2015 letter from United States Environmental Protection Agency
Region 10 - concerning maintenance dredging disposal availability.

Exhibit 55 The impact of channel deepening and dredging on estuarine sediment
concentration D.S. vanMaren n, T.vanKessel, K.Cronin, L.Sittoni - Coastal and Marine
Systems 95(2015)1-14 Deltares, Delft, the Netherlands

Exhibit 56: The effects of marine gravel extraction on the macrobenthos: Results 2 years post-
dredging A.J. Kenny, H.L. Rees ; Marine Pollution Bulletin ; Volume 32, Issues 8-9, August—
September 1996, Pages 615-622
https://www.sciencedirect.com/science/article/pii/0025326X96000240?via%3Dihub

Exhibit 57: Seagrasses, Dredging and Light in Laguna Madre, Texas, U.S.A.

Christopher P. Onuf - National Biological Survey, National Wetlands Research Center, Campus
Estuarine, Coastal and Shelf Science; Volume 39, Issue 1, July 1994, Pages 75-91
https://www.sciencedirect.com/science/article/pii/S027277148471050X?via%3Dihub

Exhibit 58: Dredging related metal bioaccumulation in oysters

L.H. Hedge , N.A. Knott, E.L. Johnston; Marine Pollution Bulletin; Volume 58, Issue 6, June
2009, Pages 832-840
https://www.sciencedirect.com/science/article/pii/S0025326X09000472?via%3Dihub

Exhibit 59: Shell shock , June 14, 2010, By Nate Traylor, Staff Writer - The World
http://theworldlink.com/news/local/shell-shock/article 389a9be8-77dc-11df-9127-
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Jortian Cove Pacific Connector
Energy Project, L.P. GAS PIPELINE

December 4, 2018

Ms. Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
888 First Street, N.E.

Washington, D.C. 20426

Re:  Pacific Connector Gas Pipeline, LP and Jordan Cove Energy Project L.P.
Docket Nos. CP17-494-000 and CP17-495-000
Request to Update Service Lists

Dear Ms. Bose:

Pursuant to Rule 2010 of the Rules of Practice and Procedure of the Federal Energy
Regulatory Commission, 18 C.F.R. 8 385.2010 (2018), Jordan Cove Energy Project L.P. (“JCEP”)
and Pacific Connector Gas Pipeline, LP (“PCGP”) respectfully request that the Commission update
the official service lists in the captioned dockets as shown below.

Please add the following individuals to the service lists:

Natalie Eades

Manager, Environment

Jordan Cove Energy Project L.P.
Pacific Connector Gas Pipeline, LP
5615 Kirby Drive, Suite 500
Houston, Texas 77005

Phone: 832-255-3841

Email: NEades@pembina.com

Michael Koski

Senior Manager, External Affairs
Jordan Cove Energy Project L.P.
Pacific Connector Gas Pipeline, LP
5615 Kirby Drive, Suite 500
Houston, Texas 77005

Phone: 971-940-7800

Email: MKoski@pembina.com



Ms. Kimberly D. Bose, Secretary
December 4, 2018
Page 2

Please remove the following individuals from the service lists:

Elizabeth Spomer

Jordan Cove Energy Project L.P.
Pacific Connector Gas Pipeline, LP
5615 Kirby Drive, Suite 500
Houston, Texas 77005

Phone: (866) 227-9249

Email: espomer@vereseninc.com

Rose Haddon

Jordan Cove Energy Project L.P.

Pacific Connector Gas Pipeline, LP
5615 Kirby Drive, Suite 500

Houston, Texas 77005

Phone: (866) 227-9249

Email: rose.haddon@jordancovelng.com

JCEP and PCGP respectfully request that the Commission waive Rule 203(b)(3), 18
C.F.R. § 385.203(b)(3), in order to allow all designated representatives to be included on the
Commission’s official service lists. In addition to changing the service list, please direct future
correspondence to me at the address written above. Should you have any questions, please contact
me at neades@pembina.com or 832-255-3841.

Sincerely,

/s/ Natalie Eades

Natalie Eades

Jordan Cove Energy Project L.P.
Pacific Connector Gas Pipeline, LP




CERTIFICATE OF SERVICE
I hereby certify that I have this 4th day of December, 2018, served the foregoing document
upon each person designated on the official service list compiled by the Secretary in these

proceedings.

/sl Victoria R. Galvez

Victoria R. Galvez

Attorney for

Jordan Cove Energy Project L.P.
Pacific Connector Pipeline, LP
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Removal-Fill Updates

Jordan Cove Update: March 5, 2019

Removal-fill permit decision deadline extended to September 20, 2019

The permit decision deadline for the Jordan Cove Energy Project removal-fill
application has been extended to September 20, 2019. A decision may be
made sooner if the Oregon Department of State Lands (DSL) is in possession
of all necessary information to make a permit decision.

Why is an extension needed?

There are several remaining steps in the removal-fill permitting process. Due to
robust participation in the review and comment period for the Jordan Cove
removal-fill permit application, additional time is needed for these remaining
steps:

Current Step: Final Technical Review. This step includes:

o DSL Review of Comments. Approximately 49,000 to 57,000 comments
were received (please see FAQ for more info about the approximate
number). DSL staff is currently in the process of reading all comments
received. Extension of the permit decision deadline allows DSL staff to
complete review of comments in order to identify substantive issues
relevant to the removal-fill law. DSL will ask the applicant to address
those issues along with any other unresolved technical issues identified
by the Department.

o Applicant Response. The final technical review step also includes time
for the applicant to address relevant comments and unresolved technical
issues. These may addressed by the applicant in written response,
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applicant is asked to respond.
Final Step: Permit Decision. DSL evaluates the entire application record
against the criteria for permit issuance and makes a decision to either approve

or deny the permit application. The extension also allows DSL the time
necessary to thoroughly evaluate the record and make a decision.

FAQs

Who makes the permit decision?

Oregon laws and rules assign DSL responsibility for overseeing the removal-fill
permitting process, and for making permit decisions. An overview of the state’s
removal-fill jurisdiction and the Department’s role is here:
https://www.oregon.gov/dsl/WW/Documents/JordanCoveEnergyProjectApplicati
onMemodJune-11-2018-DSL.pdf

Why is the number of comments received approximate?

The number of comments received is approximate because as many as 8,000
comments received may have been an exact copy of the same comment from
the same person. This occurred, for example, when someone emailed copies of
their comment to multiple DSL staff.

If the same person submitted two different comments, that is included in the
estimate as two comments. If different people submitted the same comment,
via a web form or form letter, each person’s comment is included in the
estimate.

Is the number of comments received, or whether comments supported or
opposed the project, factored into the permit decision?

The number of comments received indicates that many people had information
they wanted the Department to consider. The number itself does not factor into
the Department’s decision-making.

In reviewing comments, the Department does not tally the number of comments
that support or oppose a project. Regardless of whether a commenter supports
or opposes a project, if the comment raises an issue that relates specifically to
the state’s removal-fill law DSL will ask the applicant to address that issue.

Will comments be posted online?
Yes, all comments received will be posted on the DSL website here:
https://www.oregon.gov/dsl/WW/Pages/jordancove.aspx.
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now. Comments received in writing will be posted as

soon as possible.
Will the notice to the applicant regarding remaining issues, and the

applicant’s response, be posted online?
Yes, as soon as they are available.

ADDITONAL FAQs AND INFORMATION

Additional FAQs, as well as answers to questions submitted during public
hearings, are available on the DSL website:
https://www.oregon.gov/dsl/WW/Pages/jordancove.aspx

Additional answers and information about the application will be added to this
website on an ongoing basis. Please check back frequently for information. Be
sure to sign up for email updates as well:
https://www.oregon.gov/DSL/News/Pages/Subscribe.aspx, check the Jordan
Cove Energy Project box.
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Department of State Lands
775 Summer Street NE, Suite 100
Salem, OR 97301-1279

(503) 986-5200

FAX (503) 378-4844

April 10, 2019 www.oregon.gov /dsl

State Land Board
RL600/60697
JORDAN COVE ENERGY PROJECT, L.P.
ATTN DERIK VOWELS Kate Brown
111 SW 5TH AVE, STE. 1100 Governor
PORTLAND OR 97204

Bev Clarno

Re: DSL Removal-Fill Permit Application No. 60697-RF Secretary of State
Jordan Cove Energy Project, Multiple Counties y

Dear Mr. Vowels: Tobias Read
State Treasurer

The Oregon Department of State Lands' (Department) 60-day public review period

has closed for the above-referenced permit application. Public comments submitted and other

investigative work by the Department have raised various issues for which the Department

needs additional information.

Overview of Decision Process and Need for Additional Information

Specific applicable portions of the Department’s Oregon Administrative Rules (OAR) in the
narrative below in order to help Jordan Cove Energy Project, L.P. (Jordan Cove) understand the
Department's permit decision process and why the additional information is needed.

OAR 141-085-0550 addresses the level of documentation used by the Department to make
decisions:

» Section (4) provides that "The applicant is responsible for providing sufficient detail in the
application to enable the Department to render the necessary determinations and decisions.
The level of documentation may vary depending upon the degree of adverse impacts, level
of public interest and other factors that increase the complexity of the project.”

» Section (7) provides that "The Department may request additional information necessary to
make an informed decision on whether or not to issue the authorization."

The Department analyzes a proposed project using the factors and determination criteria set
forth in Oregon Revised Statute (ORS) 196.825 and OAR 141-085-0565. The applicant bears
the burden of providing the Department with all information necessary for the Department to
consider the factors and make the determinations.

+ Section (1) of the OAR provides that "The Department will evaluate the information provided
in the application, conduct its own investigation, and consider the comments submitted
during the public review process to determine whether or not to issue an individual removal-
fill permit."

» Section (2) of the OAR provides that "The Department may consider only standards and
criteria in effect on the date the Department receives the complete application or renewal
request." This application was deemed complete for public review and comment on
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December 6, 2018. OAR 141 Division 85 contains the standards and criteria that will be
considered throughout the review of this application.

+ Section (3) of the OAR provides that "The Department will issue a permit if it determines the
project described in the application:
(a) Has independent utility;
(b) Is consistent with the protection, conservation and best use of the water resources of
this state as specified in ORS 196.600 to 196.990, and
(c) Would not unreasonably interfere with the paramount policy of this state to preserve
the use of its waters for navigation, fishing and public recreation."

» Section (4) of the OAR provides that "In determining whether to issue a permit, the
Department will consider all of the following:

(a) The public need for the proposed fill or removal and the social, economic or other
public benefits likely to result from the proposed fill or removal. When the applicant
for a permit is a public body, the Department may accept and rely upon the public
body's findings as to local public need and local public benefit;

(b) The economic cost to the public if the proposed fill or removal is not accomplished;

(c) The availability of alternatives to the project for which the fill or removal is proposed;

(d) The availability of alternative sites for the proposed fill or removal;

(e) Whether the proposed fill or removal conforms to sound policies of conservation and
would not interfere with public health and safety;

(f) Whether the proposed fill or removal is in conformance with existing public uses of
the waters and with uses designated for adjacent land in an acknowledged
comprehensive plan and land use regulations;

(g9) Whether the proposed fill or removal is compatible with the acknowledged
comprehensive plan and land use regulations for the area where the proposed fill or
removal is to take place or can be conditioned on a future local approval to meet this
criterion;

(h) Whether the proposed fill or removal is for stream bank protection; and

(i) Whether the applicant has provided all practicable mitigation to reduce the adverse
effects of the proposed fill or removal in the manner set forth in ORS 196.600."

+ Section (5) of the OAR provides that "The Department will issue a permit only upon the
Department's determination that a fill or removal project is consistent with the protection,
conservation and best use of the water resources of this state and would not unreasonably
interfere with the preservation of the use of the waters of this state for navigation, fishing
and public recreation. The Department will analyze a proposed project using the criteria set
forth in the determinations and considerations in sections (3) and (4) above (OAR 141-085-
0565). The applicant bears the burden of providing the Department with all information
necessary to make this determination.”

Summary of Substantive Public Comments

DSL has reviewed all the comments received concerning Jordan Cove application for a
removal-fill permit. The Department’s summary of the substantive comments (below) is not
exhaustive. Jordan Cove should review and address the substantive comments that relate
directly to the proposed removal and fill or that relate to the potential impacts of the proposed
removal and fill. All substantive comments received are provided here.

Jordan Cove failed to demonstrate the project is in the public interest, Jordan Cove failed
to demonstrate a public need. (ORS 196.825(3)(a)): Comments received on this topic


https://www.dropbox.com/sh/0jkzo8933hvh257/AABszEJ1huflhZTmooNVOuRMa/60697RF%20JordanCovePRPComments/Substantial%20Comments?dl=0&subfolder_nav_tracking=1
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stressed that the Department must affirmatively determine that the project would address a
public need consistent with Citizens for Resp. Devel. In the Dalles v. Walmart 295 Or App 310
(2018). With a privately-sponsored project of this scale and complexity, the Department must
consider public need in a transparent and comprehensive analysis that weighs all the relevant
impacts and alleged benefits of the project.

Jordan Cove failed to demonstrate the project is consistent with the protection,
conservation, and best use of Oregon’s waters. (ORS 196.825(1)(a)): Commenters are
concerned that the project would likely do unnecessary harm and damage to water quality in
Oregon and suggest the applicants have failed to demonstrate that the project is consistent with
the protection, conservation and best use of the water resources of this state. The proposed
project will likely impair designated beneficial uses, threatening drinking water supplies and fish
habitat. It will also likely further degrade stream segments in which water quality is already
impaired for temperature, dissolved oxygen, pH, turbidity, mercury, and sedimentation.

The project does not conform to sound policies of conservation and will likely interfere
with public health and safety (ORS 196.825(3)(e)): The Department received comments with
concerns that the applicant has failed to demonstrate that the project will not interfere with
public health and safety. Potential risks to public health and safety include natural hazards,
such as floods, tsunamis, wildfires, landslides, and earthquakes, identified under Statewide
Planning Goal 7. The potential for high-flow events that expose the pipeline or inadvertent
drilling fluid releases (frac-outs) during construction at proposed stream crossings may result in
increased risks to public health and safety. Failure at any of the major waterbody crossings
claiming avoidance by using either Hydraulic Directional Drill (HDD) method, conventional bore
or direct pipe method would have detrimental impacts to waters of the state and potentially
contaminate state waters. Several risks to public health and safety were raised during public
review that need to be addressed by the applicant, such as the list provided below. Please
address these adverse impacts of this project:

¢ An accidental explosion of a fully loaded Liquefied Natural Gas (LNG) ship or at the
terminal, including the worst-case scenario for the immediate area;

e How are the Federal Aviation Administration (FAA) presumed hazard determinations being
addressed by Jordan Cove;

e Tsunami risks increasing from the project dredging activities;

e Improper facility siting, Society for International Gas Tanker and Terminal Operators
(SIGTTO) standards not followed (i.e., on the outside bend of the navigation channel, near
other terminal users, near population centers);

e Impacts on municipal drinking water sources, private wells, irrigation sources and
agricultural uses;

¢ Increased wildfire risks as construction season coincides with the in-water work period which
also coincides with fire season; and

¢ Impacts of massive scale clearing and grubbing with pipeline installation on water quality,
land stability, erosion and turbidity of doing these activities during the rainy winter seasons,
all water flows downhill.

The project would interfere with navigation, fishing, and public recreation: Comments
received on this topic addressed that the Department must conduct a weighing of the public
benefits of the project against interference with factors including navigation, fishing, and public
recreation (See Citizens for Resp. Devel. In the Dalles v. Walmart, 295 Or App 310 (2018)). As
part of this weighing of public benefits, the Oregon Legislature has clearly demonstrated that it
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is the State’s “paramount policy” to preserve Oregon waters for navigation, fishing, and public
recreation. ORS 196.825(1).

The comments indicate that the applicant has failed to demonstrate that the project will not
unreasonably interfere with navigation, fishing, and public recreation in this application.
Potential conflicts include but are not limited to:

¢ Crabbing, fishing and all types of recreational uses in and around Coos Bay;

e Safe bar passage issues/LNG tanker bar crossings only at high tides conflict with
recreational fishers and the commercial fleets that also cross the bar at high slack tides for
safety reasons should be evaluated;

e Exclusion zones required around LNG tankers while the LNG tanker is in transit will impact
the recreating public crabbing via the ring method. This is reportedly the most common
recreational crabbing method in Coos Bay. High slack tides are optimum for crabbing and if
an LNG tanker must transit only at high tides, given the security and exclusion zones, there
is interference with existing recreational uses within Coos Bay; and

e Impacts on the commercial fisheries uses of Coos Bay and adjacent ocean resources.

Jordan Cove failed to demonstrate independent utility (OAR 141-085-0565(3)(a)):
Commenters assert that the project is connected to the Coos Bay Channel Modification (CBCM)
Project. The applicant would be the primary benefactor from the proposed widening and
deepening of the federal navigation channel as part of the CBCM project or similar efforts to
expand the navigation channel. Further, there are serious questions about the feasibility of LNG
vessels transiting the federal navigation channel under the dredging currently proposed as part
of this application. Oregon Department of Fish and Wildlife (ODFW) contends that the Jordan
Cove Energy Project and Port of Coos Bay Channel Modification project are connected actions
and should be evaluated that way. The applicant has failed to demonstrate that the project has
independent utility as required under OAR 141-085-0565(3)(a).

Jordan Cove failed to demonstrate a comprehensive analysis of alternatives to the
project (OAR 141-085-0550(5), ORS 196.825(3)(c) and (d)): Commenters outline that the
applicant has failed to demonstrate a comprehensive analysis of alternatives to the project, and
therefore, the Department does not have the information to consider the availability of
alternatives both for the project and for proposed fill and removal sites. Also, the Department
was not able to determine that the project is the practicable alternative with the least adverse
impacts on state water resources. Comments detail that through a flawed, overly-narrow
purpose and need statement, the resulting biased alternative analysis prevents the Department
from considering a reasonable range of alternatives to the project.

Navigation Reliability Improvements (NRI) Dredging: Comments indicate that there is no
documented need for the 590,000 cubic yards to dredge the four corners outside the existing
Federal Navigation Channel (FNC). Comments also state that Jordan Cove can export 99.5%
of the anticipated annual output of the LNG facility (7.8 million tons) without the NRI dredging,
which leaves the question, is there a ‘need’ to excavate 590,000 cubic yards of material for a
nominal gain in transport capacity to allow Jordan Cove to travel at higher wind speeds than the
current channel configuration could safely allow. Comments further suggest this minor
economic benefit to only Jordan Cove does not equate to a ‘need’ to impact trust resources of
the State of Oregon. The adverse impacts are understated or not explained in terms of the
salinity impacts and hydrologic changes that will result from widening the existing navigational
channel. The potential tsunami run-up impacts are not well explained either, nor are any
hydrodynamic changes that would likely result or any analysis on potential increases to bank
erosion adjacent to the proposed NRI channel improvements. The need should be
substantiated, and a robust alternatives analysis prepared to address these issues and justify
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the dimensions and depths needed with supporting documentation in the form of simulation
modelling showing that the current channel is insufficient for Jordan Cove.

Pile Dike-Rock Apron: Comments raised concerns that no alternatives were presented
regarding the proposed 6,500 cubic yards (cy) of rock riprap proposed to protect the existing
pile dike against erosion from the slip and access channel location, depth and dimensions. With
no alternatives presented on the dimensions or design alignment of the slip and access
channel, no reasonable range of alternatives can be considered. There is no discussion on
impact avoidance, minimization, and/or mitigation to offset any adverse impacts to waters of the
state. Please address:

e Why 6,500 cy?

e  Why not more?

e  Why not less?

e Why any at all?

Dredged Material Disposal (DMD) transfer of materials to APCO 1 & 2 from the NRI

dredging: Comments received raised the following questions, please answer:

e How will the rock be excavated and transferred to the DMD site? Vague alternatives
analysis presented, leaves more questions than answers.

¢ What types of equipment will be used to excavate the NRI’'s?

¢ Which works best in what type of materials (bedrock, rock, sand or silts), which has least
environmental impacts depending on the material encountered?

¢ How will the rock be dredged? Different equipment?

¢ Can rock be transferred to a DMD site via slurry line as the application states? Inadequate
discussion on alternatives, leaving the details to the contractor is insufficient.

Slip and Access Channel: Comments raised the concern of a lack of discernable alternative
analysis for the precise dimensions and location of the slip and access channel. The slip and
access channel are designed for a ship class of 217,000 cubic meters, yet the Coast Guard
Waterway Suitability Analysis recommends allowing ships no larger than 148,000 cubic meters.
Please answer the following questions and concerns:

e Why design a slip to accommodate a ship class that is not currently allowed nor physically
capable of navigating into Coos Bay given the constraints of the Coos Bay bar and currently
authorized limitations of the federal navigation channel?

e The application claims the stated depth needed for the slip and access channel is to
maintain ‘underkeel clearance’ while an LNG ship is at dock. This is misleading as an LNG
ship can only safely navigate the current channel at a high tide advantage, above 6ft tides to
get through the channel to the slip before the tide recedes which would strand the vessel if it
is not safely docked in the slip. Any LNG ship, 148,000 cubic meter class ship, would not be
able to transit Coos Bay except periods of high tide, there would be no way for a ship to exit
the slip at any lower tidal elevation as the ships draft would exceed navigational depth of the
channel which could pose huge safety concern in the event of a tsunami.

e Water quality concerns from the ‘sump effect’ of having the proposed 45ft Mean Low Low
Water (MLLW) deep slip and access adjacent to and on the outside bend of the 37ft MLLW
navigation channel need to be addressed.

¢ What are the sedimentation impacts, salinity impacts, temperature and dissolved oxygen
impacts that would likely result from a deep-water pocket created for the slip?

Questions were raised over whether the access channel dimensions can change, as no
alternatives discussion exists, it is just one option, take it or leave it. Any reduction in the size of
the slip or access channel would reduce water impacts and reduce the required mitigation. Any
reduction in size or depth would also reduce adverse impacts associated with this project. The
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need should be substantiated, and a robust alternatives analysis prepared to address these
issues.

DMD Alternatives: Commenters would also like to know why Jordan Cove will move 300,000
cubic yards of sand to the Kentuck site when other alternatives exist that would have less
impact than transferring a line all the way across Coos Bay to Kentuck slough. The log spiral
bay could accommodate more than 300,000 cubic yards, it is much closer to the dredge sites
and would have significantly less impacts than the Kentuck proposal, yet it is dismissed. Please
explain more thoroughly the alternatives that were considered and why those alternatives were
dismissed within the greater DMD plan.

APCO DMD Site: Commenters have concerns over the capacity of the APCO site. Does this
site have the capacity for the initial dredging and maintenance dredging over the lifespan of this
project? Commenters also have site stabilization and liquefaction concerns over a mountain of
sand piled up adjacent to Coos Bay in an earthquake and tsunami zone. There is safety,
engineering, project feasibility, and water resources concerns that must all be addressed.

The project does not conform with existing land use laws (ORS 196.825(3)(9g)):
Commenters indicate that the applicant has failed to demonstrate that the project conforms with
existing land uses designated in the applicable comprehensive plan and land use regulations.
They also mentioned that the applicant has failed to provide the Department with the information
necessary to make the determinations required by ORS 196.825(3)(g) that the applicant’s
proposed fill or removal is compatible with the requirements of the comprehensive plan and land
use regulations for the area in which it will take place. Current, up-to-date Land Use
Consistency Statements are required for all parts of this project in all jurisdictions with an
explanation of the current status, pending or resolved local issues, processes, or appeals
status.

Further, commenters are concerned the applicant has failed to obtain land use permits for the
project in Coos Bay. Because of the reasons adopted by the Land Use Board of Appeals
(LUBA) in remanding the prior land use application are directly related to the inconsistency of
the proposed dredge and fill in wetlands and in the Coos Bay Estuary with the Coos Bay
Estuary Management Plan, the project cannot be conditioned on a future land use approval to
meet this criterion.

In January 2019, the Douglas County Circuit Court Judge reversed the Douglas County
extensions from December 2016 and 2017 that approved the Pacific Connector Gas Pipeline as
a conditional use. Because the pipeline will require a new application for conditional use permit
and utility facility necessary for public service, the applicant has not met its burden to
demonstrate to the Department that the project conforms to Douglas County’s acknowledged
comprehensive plan and land use regulations.

The comments received indicate that the applicant has not met their burden to demonstrate to
the Department that the project conforms to Jackson County’s acknowledged comprehensive
plan and land use regulations.

Insufficient Mitigation-Kentuck Compensatory Wetland Mitigation (CWM) Site: Concerns
were raised about the lack of a discernable alternative analysis on many components of the
Kentuck mitigation proposal to see what alternatives were considered and on what basis were
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rejected. The mitigation proposal itself is the largest wetland impact in this project proposal.
Please answer the following questions:
e Why import 300,000 cubic yards of sand?
Why not more or less materials?
Why not use more suitable materials native to the area?
Why sand vs. native cohesive clay soils for use as fill?
What are the alternatives to move the sand to the site?
Why were upland routes dismissed without reasonable justification?
o Trucking the materials is a viable option with no impact to waters of the state.

What other mitigation sites or options have you looked at addressing the following concern?
e The Kentuck site is already a freshwater wetland and has increased its functions in the past
10 years to the point that the current mitigation strategy might be inappropriate to offset

functional losses. Please answer these questions as well:

o Why is the dike so big, long, and wide?

o Why is there no justification given to support dimensions of the proposed dike?

o Why are there no alternatives are presented to evaluate the adverse effects of the
dike and mitigation strategy?

o Address the landowner concerns regarding the Kentuck Mitigation proposal and the
Saltwater Intrusion impacts on adjacent lands.

o Further address the concerns of flooding and impacting agricultural activities and
existing farm uses.

o Why is the pipeline proposed under a proposed mitigation site?

o Where is the avoidance and/or impact minimization, especially given that each
impact reduces the overall size of the mitigation project, therefore diminishing its
potential function and values? Concerns were raised about the suitability of having a
pipeline under the mitigation site that is supposed to be protected in perpetuity.

Insufficient Mitigation-Eelgrass CWM Site: Comments raised concerns about the lack of a
discernable alternative analysis on many components of the eelgrass mitigation proposal. The
CWM citing was found not to be in-kind or in proximity mitigation which would replace similar
lost functions and values of the impact site. Disturbing existing mudflats and adjacent eelgrass
beds is likely to have additional adverse impacts from construction. The proposal is inconsistent
with ODFW Habitat Mitigation Policy. Alternatives should be considered, in consultation with
ODFW, that favor impact avoidance to adjacent high value habitats (mudflats and adjacent
eelgrass beds) and seek out appropriate in-kind, in proximity mitigation. The project impacts
are to eelgrass beds adjacent to deep water habitats, while the proposed mitigation is near the
airport runway and in shallow water habitats a considerable distance from deep water habitats.
There are likely unforeseen FAA issues with the proximity of the mitigation site to the airport
runway, this should be explored in detail with the FAA. The location of the eelgrass CWM site is
situated in a portion of the Coos Bay Estuary classified as “52-Natural Aquatic” in the Coos Bay
Estuary Management Plan where dredging is not allowed. This issue needs to be clarified by
Coos County with respect to land use consistency.

Insufficient Mitigation-Stream Impacts: Comments assert that the project will impact many
waterways’ beneficial uses, water quantity and quality will be further impaired from construction
of this project. Potential impacts include but are not limited to increased water temperatures,
dissolved water oxygen, turbidity, etc. from riparian shade removal in 303(d) listed waterways
and other waters. Disruption of fluvial processes, increased erosion and downstream
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sedimentation and turbidity from construction activities, impacts on spawning and rearing
habitats, impacts on fish migration and passage.

Many people have raised concerns that Federal Energy Regulatory Commission (FERC)
procedures are vague and will not provide assurances that water quality/quantity standards will
be protected. Stream risk analysis, alternative ways to avoid and minimize impacts for each
water crossing are not possible on properties with denied access. How are any reasonable
alternatives considered if access is denied and unattainable without a FERC Order granting
condemnation authority? Alternatives are not fully explored or explained to avoid and minimize
impacts at every opportunity.

ODFW Habitat Mitigation Policy Inconsistencies: Commenters expressed that the
applicants should work with ODFW to appropriately categorize each wetland and waterway
impact from start to end along the proposed pipeline route. Once the appropriate habitat
category has been assigned in agreement with ODFW, appropriate mitigation can be discussed
based on resources impacted. Currently, temporary impacts mitigation is insufficient and
inconsistent with the ODFW Habitat Mitigation Policy for streams and wetlands crossed by the
pipeline.

Fish Passage-Coastal Zone Management Act (CZMA) and Non-CZMA Streams:

Comments expressed concern that fish passage has not been addressed by the applicant.
According to ODFW, applications for fish passage have not been submitted and this is critical to
the Department for impact analysis determinations yet to be made. Fish passage applications
may need to include a contingency method for crossing each waterway. For instance, if any of
the HDD’s fail, what is next, certainly not open trench, wet cut methods that are not currently
being evaluated as alternative crossing methods under consideration.

Wetland Delineations/Concurrence: Public comments point out that some of the wetland
delineation reports have either expired or are about to expire, see C4, C5, C9 and C10 of the
application.

Additional Information Requested by the Department

Delineation-status for JCEP/PCGP: To allow adequate review time of the wetland delineation
report in order to meet the decision deadline, please submit the following data requests by the
dates requested.

1) By April 17, 2019: GIS shape files of the new routes and re-routes so DSL can finish the
initial review and provide any additional review comments in time to address this summer
(involving additional field work, if needed);

2) End of April 2019: Responses to the initial delineation review questions and delineation
maps (prototype subset of each map series for completeness review);

3) June 7, 2019: Responses to GIS review questions;

4) Last week of June 2019: Site visits (possible); and

5) August 9, 2019: Everything due: responses to all remaining requests for information based
on site visits, GIS review responses and follow-up review requests, all final delineation
maps, and all supporting materials for the concurrence.

Bonding Requirements: Prior to any permit issuance, a performance bond should be
negotiated and put in place for the Eelgrass and Kentuck CWM projects. Bonds are required for
non-public agencies that have permanent impacts greater than 0.2 acre. Proposed financial
instruments need to demonstrate consistency with OAR 141-085-0700.
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Administrative Protections Required for Eelgrass and Kentuck CWM projects:
Administrative protection instruments need to demonstrate consistency with OAR 141-085-
0695.

Oregon Department of State Lands, Land Management Issues: Any proposed uses or
activities on, over, or under state owned lands requires Department proprietary authorizations.

Extensive Comments-Detailed response requested. The Department requests that the
applicant respond to all substantive comments. Certain commenters provided extensive,
detailed comments. The Department would like to call these comments to the applicant’s
attention to ensure that the applicant has time to sufficiently address them.

o Mike Graybill; e Tonia Moro, Atty for McLaughlin, Deb

e Jan Hodder; Evans and Ron Schaaf;

¢ Rich Nawa, KS Wild; e Regna Merritt, Oregon Physicians for

e Stacey Detwiler, Rogue Riverkeepers; Societal Responsibility;

e Jared Margolis, Center for Biological e Oregon Women'’s Land Trust;
Diversity; e Sarah Reif, ODFW;

¢ Jodi McCaffree, Citizens Against LNG; e Margaret Corvi, CTLUSI;

o Walsh and Weathers, League of e Deb Evans and Ron Schaaf;
Womens Voters; e Maya Watts; and

¢ Wim De Vriend; e Steve Miller.

e The Klamath Tribes, Dawn Winalski;

All comments received during the public review of this application were previously provided to
Jordan Cove by the Department via Dropbox and should be responded to as well. Please
submit any responses to the Department and copy the commenting party if contact information
was provided.

The Department asks that any responses be submitted in writing within 25 days of the date of
this letter to allow adequate time for review prior to making a permit decision. If Jordan Cove
wishes to provide a response that will take more than 25 days to prepare, please inform me as
soon as possible of the anticipated submittal date.

The Department will make a permit decision on your application by September 20, 2019, unless
Jordan Cove requests to extend that deadline. Please call me at (503) 986-5282 if you have
any questions.

Sincerely,

A A

Robert Lobdell
Aquatic Resource Coordinator
Aquatic Resource Management

RL:jar:amf


https://www.dropbox.com/sh/0jkzo8933hvh257/AACi2sd5PQDbCKMHvLArGcQNa/60697RF%20JordanCovePRPComments?dl=0&subfolder_nav_tracking=1
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Shell's Sakhalin 11 LNG project:
Impacts of LNG production

2002 project design included a LNG jetty of 1,400 m length, and around 160,000 m3 of dredging
2003 project design (finally implemented) involved a LNG jetty that was 800 m in length, requiring
around 1,680,000 m3 of dredging. Final amount of dredging was about 2 million m3.

(2 million cubic meters is equal to 2.6 million cubic yards)

What Avina Bay looked like BEFORE dredging work and dumping of dredged materials.....

Cont:



What Avina Bay looked like BEFORE dredging work and dumping of dredged materials.....




Aniva Bay - the same area AFTER....

The 2 pictures below were done in Aniva Bay, a year after dumping on the area, which, according

SEIC, should not have any negative impact (sedimentation) from the dumping zone.
Now this area is almost an underwater desert.




“Shell's Sakhalin II LNG project in Russia”

P

Photo to Left Above: Shell's Sakhalin Il LNG project in Russia. Upstream of wild salmon spawning river
huge sedimentation contamination occurred. Salmon can swim up rivers with high content of suspended
solids, but cannot spawn in water with suspended solids content 220 mg a liter and higher.

Photo to Right Above: Ozernaya river on Sakhalin Island several km downstream of pipeline crossings:
Females died before laying eggs

Photos below: Landslides and erosion from Shell's Sakhalin Il LNG pipeline project in Russia.

Many of our local industries depend on environmentally sound, ecological and biological systems working properly
in our Coastal Zone and those systems not being compromised. We know what the environmental impact results
ended up being with regard to Russia’s Sakhalin Island. Fishing there is still suffering with low fish returns in areas
where gas and oil developments have taken place. Can we expect these same kinds of impacts to occur in Oregon?
Who will monitor the Pacific Connector Gas Pipeline so that what is being promised currently by them in regard to
the construction of the Pacific Connector is actually completed as promised and without this same degradation? If
proposed mitigation measures fail, what will be the recourse? We already have compromised streams and low fish
runs in the South Coast Basin. Will Pacific Connector impacts push already compromised biological and
ecological systems over the edge?
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FORTUNE

Shell shakedown

Fortune's Abrahm Lustgarten reports how the world's second-largest oil company lost
control of its $22 billion project on Russia's Sakhalin Island.

By Abrahm Lustgarten, Fortune
February 1 2007: 12:10 PM EST

(Fortune Magazine) -- Word that control of the world's largest integrated oil and gas project had
been wrested from Royal Dutch Shell trickled down to the company's staff on Russia's Sakhalin
Island in December the same way it reached everyone else: via the newswires.

Outside Shell's six-story steel-and-glass compound in Yuzhno-Sakhalinsk, a town of 175,000,
show swirled in subzero wind past drab rows of communist-era cinderblock apartments. Inside,
Jim Niven, the company's gregarious head of external affairs, was halfway through an upbeat
presentation on the vast potential held in this claw-shaped island dangling from the Siberian
Arctic - an estimated 45 billion barrels of oil and gas - when he was interrupted by a nervous
colleague, paper in hand.

The news was stunning, even if rumors had been flying: Shell (Charts) was halving its
ownership in the $22 billion project, cutting its stake from 55% to 27.5%, and Gazprom, the
Russian gas giant, was stepping in, buying Shell's share plus half the stakes owned by
Japanese partners Mitsui and Mitsubishi, for just $7.5 billion - the equivalent, says a Shell
spokesman, of "paying to enter on the ground floor, as if they were a shareholder at the
beginning." The foreign companies also agreed to absorb $3.6 billion of the project's mounting
cost overruns.

Shell's top executives, who were in Moscow at the time, weren't negotiating from a position of
strength. Not in Vladimir Putin's Russia, where strong-arm tactics have been used to reassert
government control of the country's vast natural resources. Last summer the Russian Ministry of
Natural Resources suddenly backed Sakhalin Island environmentalists, revoking permits and
delaying work on twin 400-mile pipelines that connect to a monstrous LNG terminal and an oil-
export facility. The threat of a $50 billion lawsuit meant Shell stood to lose everything.

"A guy says, 'Give me half of what is in your pocket, or | shoot you and kill you,™ says
Oppenheimer oil analyst Fadel Gheit. "You give him half and say, 'Thank God | am alive to live
another day.' They could have lost all of it."

That December night Yuzhno was abuzz with the news. In the Chameleon bar, where Russian
bands hammer out Western rock riffs and twentysomethings pass the hose of a hookah pipe,
phones started to vibrate and text messages were thumbed out. The talk was exultant,
nationalistic. The feeling was that Shell had it coming.

"I'm not proud of how it was done," said one Russian oil worker. "Russia has lost a lot of
reputation on this. But | am happy. Shell - they just don't understand how this place works."

Risks on the frontier
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That Shell and its partners were victims of an unscrupulous campaign by the Russians to win
leverage at the negotiating table is certainly true. The company's loss of its controlling interest in
what chief executive Jeroen van der Veer called a "key part of Shell's upstream strategy,"
amounting to an estimated 5 percent of its global reserves, is largely a story about the high risks
of frontier international energy projects. But it is also a tale of how Shell misplayed a strong
hand and, after 12 years of work, lost untold billions of dollars in future earnings.

It starts with a production-sharing agreement that most observers agree was inherently unfair to
Russia - a deal signed in 1996, when oil was $22 a barrel and Russia was on its knees, that
gave the Shell-controlled Sakhalin Energy Investment Corp. the right to recoup all its costs plus
a 17.5% rate of return before Russia would get a 10% share of the hydrocarbons coming out of
the ground.

Then there was the cost of the second phase of the project, which ballooned from $10 billion in
1997 to $20 billion in 2005, fueling a perception that the company was profligate while Russians
picked up the tab. The chapters in between include a calamitous safety record, a failure to meet
local expectations for new roads and schools, a fuel spill in Sakhalin's third-largest city, and
environmental concerns that caused anger and resentment toward Shell's leadership, earning it
a reputation for stubbornness and for consistently misreading political realities.

Gallery: Scenes from Sakhalin

"Shell is always resisting," says Tom Madderom, a veteran Sakhalin contractor who has worked
on the Shell project but is now employed at another site, run by Exxon Neftgas, on the northern
tip of the island. "Instead of accommodating, they come out with lawyers and try to prove their
case. You can run a project in Russia and have a win-win deal - even a project of this size. But
it takes engaging with these people, and Sakhalin Energy hasn't been real good at it."

Take, for instance, the ire the company has drawn in Korsakov, a small weather-beaten port city
on the island's southern coast, near Sakhalin Energy's Prigorodnoye LNG plant. Residents say
the company led them to believe that housing for 6,000 construction workers would be located
in the town, where it could later be reused by the community, which sorely needs it. Many
people in Korsakov earn less than $300 a month - a sharp contrast to the wealth of Sakhalin
Energy employees, many of whom, especially those who come from other countries, make
more than $1,000 a day.

But when construction began, Sakhalin Energy built its housing for workers next to the plant
itself, inside a one-kilometer safety zone, where it will be illegal for people to live once
operations begin. "People here could use this place for their well-being, and it will be
demolished," says Elena Lopukhina, director of a Korsakov advocacy group and an assistant to
a regional government official, who says that is just one of the emotional issues in the
community that have swayed people against Sakhalin Energy. "The company did everything
that was good for them and not good for us."

Executives at Sakhalin Energy say the production-sharing agreement would have prohibited
such a promise, and they maintain that these sorts of complaints are based on unrealistic
hopes. "When big projects come along, expectations are always running higher than reality,"
says Niven. "But clearly there are also opportunities.”

Local government revenue, he says, has increased fivefold, and unemployment is just over 1%.
Sakhalin Energy has contributed more than $300 million so far to roads and infrastructure. And
while it's too early to offer a verdict, he believes Sakhalin is on the cusp of a four-decade period
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of economic development. There are at least nine major oil and gas projects planned on the
island, involving many of the world's largest oil companies. Shell's problem is that its project,
known as Sakhalin 11, is the largest of them all - and therefore the biggest target.

Much of the ammunition for Russia's political war against Sakhalin Energy comes from the
cramped Yuzhno office of an independent environmental group called Sakhalin Environment
Watch. At its helm is Dmitry Lisitsyn, a sharp-witted 39-year-old who has been hounding oll
companies on the island for more than a decade. "We understand that our issues are being
used as leverage," Lisitsyn says, "but at the same time, real problems exist."

If the government's inspections were politically fueled, though, Lisitsyn's motivations are not. He
has the respect of his foes, and as Sakhalin Energy's Hilary Mercer, who heads the LNG
project, puts it, "wants what is best for this place." Lisitsyn says Sakhalin Il is a "lighthouse," a
template for how future projects will deal with environmental and social standards. Chief among
his concerns is the impact of the LNG plant, Russia's first, and the pipeline that leads to it.

The LNG plant and export terminal lie on a 1,210-acre patch of land about eight miles from
Korsakov, abutting the steel-gray Aniva Bay. To the north a wide right-of-way cut in the forest
marks the gas and oil pipelines' path up over the hills to the offshore platforms. To the south a
jetty sticks out into the bay like a needle, ready to inject the 156 LNG tankers expected to dock
there annually with liquefied gas, before sending them off to markets in the U.S., Japan, and
Korea. The plant, mostly completed, won't come online until 2008, but already its output for the
next 20 years is sold out.

Inside the perimeter fencing, where roughly 10,000 of Sakhalin Energy's 18,000 employees
work, is - for now - the world's largest LNG facility. What happens inside the fence is by most
accounts an orderly, world-class operation and a feat of engineering in Sakhalin's near-arctic
conditions. It's what happens outside the fence that has drawn the scrutiny of Sakhalin
Environment Watch and fomented ill will.

In order to bring LNG tankers into Aniva Bay, Sakhalin Energy had to dredge the bottom near
shore, then dump the mud - two million cubic meters of it, Lisitsyn says - farther out in the bay.
The island's second-largest industry after oil is fishing, and Aniva Bay is home to a diverse
ecosystem that could be threatened by the dredging.

Lisitsyn wanted the company to use a longer pier, requiring less dredging, and dump the
material farther out at sea. Instead Sakhalin Energy pursued the cheaper near-shore option.
Now Lisitsyn is taking Sakhalin Energy to court, seeking a full accounting of environmental
damages in the bay. Among other things, he alleges some of the dredging was conducted
during the summer, in violation of laws protecting salmon spawning.

In that case and in disputes over the pipeline route, Lisitsyn has been highly critical of Sakhalin
Energy's oil-spill preparedness and construction techniques. He says the company spends
more time talking than taking action. "Sakhalin Energy loves the dialogue - it is one of their
gods," he says. "But we don't want just talk, we want solutions."

Gallery: Scenes from Sakhalin

That approach has led to delays and cost increases. In 2005, Sakhalin Energy made routing
adjustments to its pipeline design to minimize risk from a possible earthquake. The company
says it followed proper channels, but Oleg Mitvol, deputy director for environmental inspections
at the Natural Resources Ministry, told the press that the pipeline cut into a protected nature
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reserve, prompting him to describe Sakhalin Energy as "a pure banana republic - colonizers in
cork helmets.”

The following year a controversy erupted over large piles of earth left along the pipeline, which
Sakhalin Environment Watch says were never permitted and which led to the temporary
revocation of construction licenses last September.

"Look, this is a huge, complex, frontier type of project," says Sakhalin Energy's Niven,
explaining the slew of confrontations. "We were the first company ever to put an offshore
production platform in here. These are new to Russia, so the Russians themselves have had to
learn how to manage and approve them."

To be sure, Shell isn't the only culprit. Russia's own oil and timber companies have been
pillaging the island for resources for more than a century, and Lisitsyn says, "There is a
common perception that Gazprom will be much worse." Furthermore, it was the Kremlin, not
Shell, that recently cut the island's take of oil taxes from 60% to just 5%. And Sakhalin Energy
deserves credit for keeping the project afloat and providing employment through a period of
unprecedented economic and political change in Russia.

But to a large extent the mood on Sakhalin Island comes down to perception, not fact. Says
Oleg Yugai, deputy for economic policy and budget for the regional government: "This is all
about the psychology of the people.”

When Shell signed the Sakhalin production-sharing agreement in 1996, the oil company had the
upper hand. The oil and gas reserves on the island had been identified, and there weren't any
exploration risks, but Moscow didn't have the capital to get to them. Shell and its partners did.
Details about the document are sketchy, and the company won't comment. But in effect, the
agreement meant that the higher the cost of the project, the longer the Kremlin would have to
wait to see any royalties.

Production-sharing agreements are common in the oil industry, but the Sakhalin contract broke
new ground. "This one is particularly disadvantageous to the Russian party,” lan Rutledge, an
economist with Sheffield Energy & Resources Information Services, wrote in a 2004 report.
"SEIC has transferred most of the risks... to the Russian government.”

At the time the deal was struck, though, says Sakhalin Energy CEO lan Craig, Russia was too
volatile an investment without the framework and the fiscal regime the agreement provided.
"You can debate whether [the terms] are fair or not now," he says, pointing out that the $13
billion invested to date is all shareholder-funded. "But it's a debate about dividing up a share
that simply would not exist, had we not set them up then."

Russia's patience ran out in 2005, when Sakhalin Energy announced that project costs had
doubled. Much of the jump can be attributed to a 20%-a-year leap in the price of labor, rising
costs of materials like the steel used for pipelines, and higher oil prices. "It cost me twice as
much to fly from Moscow to Yuzhno as it did two years ago," Craig says. "We're living in a $60-
a-barrel world, and that applies to everything."

But even if many of the extra costs can be rationalized, frustrated residents tend to focus on the
ones that can't. Sakhalin Energy is said by contractors to be spending up to $15,000 a month to
house the families of some staff. When one contractor's barge ignored storm warnings to leave
port and broke apart, spilling 55,000 gallons of fuel, Madderom says the tab was about $60
million, just for the boat.



Gallery: Scenes from Sakhalin

And when Sakhalin Energy rerouted the underwater portion of its pipeline in response to
international criticism about the threat to endangered western gray whales - environmentalists
say the original route was planned without thorough review - the shift cost nearly $300 million.
The company says that was the pricetag for complying with environmental demands. It also
denies spending extravagantly.

Still, there are the small things - the $4 pencils and $500 space heaters a customs officer says
she saw listed on a Sakhalin import form, the flaunting of money by expatriate staff in downtown
nightclubs, the waxed and polished Land Cruiser fleet lined up in an island parking lot - that give
Sakhaliners a feeling of watching a party in their living room to which they haven't been invited.

If Sakhaliners think spending is out of control, that could explain why prices in Yuzhno also
seem divorced from reality. The town stretches just a few square miles, with a neat grid of
unremarkable streets bookended by a 25-foot statue of Lenin and an imposing Victory Square.
The city center is for the most part architectural remnants of the communist era, while the
suburbs contain acres of new middle-class housing developments - a reflection of the oil
industry's impact on Sakhalin's economy. One of these houses can cost nearly $1 million, while
a one-bedroom apartment can rent for $3,000 a month, comparable to New York City prices. A
five-minute taxi ride costs $12, and lunch at a casual Indian restaurant starts at about $40 per
person.

"I've spent time in Moscow, Tokyo, and Hong Kong," says an oil-well engineer for services
company Schlumberger, who paid a $70 cover charge to walk into Yuzhno's newest nightclub,
Schastie Project, only to fork over another $19 for a whiskey. "Yuzhno-Sakhalinsk is the most
expensive town I've worked in."

Whether Gazprom or Shell owns Sakhalin Energy, the culture is probably not going to change.
For one thing, as an analyst pointed out, Gazprom "might be omnipotent, but they still don't
make LNG." That means Shell and many of its highly paid employees will stay on to manage the
project, and staff may even increase as Gazprom brings in shadow workers to watch and learn.

One thing is certain, though: The deal stinks for Royal Dutch Shell, whose top executives
declined to comment for this article. Its reserves will take a big hit, a tough swallow for a
company already having trouble replacing its in-ground assets. Whether renegotiating a contract
with a gun to its head was the smartest move for Shell is an open question. But now that the
terms are settled in Russia's favor, oil majors around the world can expect their playing fields to
tilt too. m
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Nation & World

Ocean salmon seasons in jeopardy off southern Oregon

Originally published March 5, 2018
The Associated Press

MEDFORD, Ore. (AP) — Ongoing problems with Sacramento River salmon survival means
there likely will be very little, if any, sport and commercial salmon fishing this summer off the
Southern Oregon coast.

Preliminary stock assessments estimate only 229,400 Sacramento River fall chinook will be in
the ocean, according to federal Pacific Fishery Management Council reports. That’s 1,300 fewer
than last year’s small run, whose protection shut down sport and commercial chinook fishing off
Southern Oregon.

Salmon managers heading into the Pacific Fishery Management Council’s March 8-14 meeting
said they think the council will be able to propose at least possible sport and commercial seasons
with as little impact to Sacramento salmon stocks as possible.

Richard Heap of Brookings-Harbor, who is vice chairman of the PFMC’s salmon advisory
subpanel, remains hopeful despite the numbers. “I’m going up there with the possibility that
we’ll fish this year, unlike last year.

“We’ll have to wait and see how it plays out.”

The Pacific Fishery Management Council is expected to float three sport and commercial season
options for public comment. Heap said he “wouldn’t be surprised” if one of those options calls
for a repeat of last year when the season failed to happen, The Medford Mail Tribune reported .

The Pacific Fishery Management Council will set its final season recommendations when it

meets April 5-11 in Portland. The federal Department of Commerce has the final say in setting
ocean-fishing seasons.

Information from: Mail Tribune, http://www.mailtribune.com/
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http://theworldlink.com/news/local/west-coast-senators-join-call-for-salmon-disaster-

declaration/article 3690f87f-44b8-5f19-a385-7557776543b0.html

West Coast senators join call for salmon disaster declaration

SAPHARA HARRELL The Umpqua Post
Jun 13, 2017

OREGON COAST — Some Oregon and
California U.S. senators are asking for a federal
salmon fishery disaster declaration to support
economic recovery in coastal communities in
the two states after extensive commercial
fishing closures due to declining salmon

populations.

In April, the Pacific Fishery Management
Council, a federal body that regulates
commercial and sport fishing, made its 2017
salmon season recommendations. As a result,
nearly half of the Oregon coast and a 130-mile
section of the California coast — from Florence
to Horse Mountain- is closed to commercial
fishing.

In a letter written to Commerce Secretary Wilbur
Ross Friday, Oregon Sens. Ron Wyden and
Jeff Merkley and California Sens. Kamala Harris

and Dianne Feinstein wrote that salmon catches

salmon fishing closed

Commercial salmon fishery closed by
National Oceanic and Atmospheric
Administration. Recreational fishing
has been also been closed from the
Oregon and California border south
to Cape Mendocino, Calif.

Commercial
fishing area closed

Pacific
Ocean

Z_ ‘ Mendocino

maps4news.com/2HERE, Lee Enterprises graphic

have consistently declined over the last decade and that the disaster designation will

provide a safety net to keep fishermen in business.

The senators’ request follows one made by Oregon Gov. Kate Brown and California

Gov. Jerry Brown, who called for a disaster declaration in a May 24 letter to Ross.

That letter stated Oregon commercial salmon fisheries are projected to make 63-

percent less this year compared to the 2012-2016 average earnings of $7.3 million.
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Commercial operations aren’t the only ones that will be affected.

Recreational fishing will be closed from the Oregon and California border to just south of
Eureka. Last year, the Oregon recreational Chinook salmon catch was expected to be
9,000, but fell short at 4,100.

Closures are also set to impact fish processors, fishing equipment retailers, marine

repair businesses, charter boat operators, bait shops and motels.

Oregon has had four disaster declarations between 2006 and 2016. A disaster
declaration in 2009 resulted in $100 million of disaster-relief aid given out by NOAA’s

Fisheries Service.

Michael Milstein with NOAA fisheries said the administration has known that this was

going to be a difficult year for a while.

“‘We’ve known that it was going to be a lean year for salmon, because we know the

ocean conditions have been not as productive,” Milstein said.

He said the upwelling of deep colder water that provides the fish with nutrients has been

minimal the last couple of years and that has a lot to do with salmon survival.

Milstein said the Klamath River area was closed because it's an area where a lot of fish

get caught when they’re returning from the ocean.

“It's a management area where we know a lot of those fish sustain a lot of the fishing

pressure,” he said.

To protect adult salmon returning to spawn, the California the Fish and Game
Commission decided to close all in-river fishing on the Klamath-Trinity watershed from

Aug. 15 through the end of the year.

California Department of Fish and Wildlife’s Wade Sinnen said in an email Monday that

this is the lowest projected fall Chinook abundance on record. The projected number of
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fish is 54,200 compared to 142,200 last year. However, he said last year’s estimate

wasn’t reflective of the actual outcome.

“The post-season estimate for last year was 68,438, which points out that the pre-

season estimates are not always precise,” Sinnen said in the email.

Knute Nemeth is a retired fisherman in Charleston.

He said some local fishermen have traveled as far as Newport to fish for salmon, but it's
time-consuming and expensive. Couple that with the limit on the amount of fish that can

be caught and Nemeth said it has cut back on the incentive to fish for salmon at all.

Now, most salmon fishing is out of Newport.

According to the letter written by the two governors, 74-percent of the Chinook salmon

caught by the Oregon commercial fishery was in Newport.

Nemeth said fishermen in the area are focusing on other fish like cod and tuna instead.

But there’s not always a guarantee you’ll catch anything, he adds.

“Fishing is a feast or famine type of a deal and there are people with pretty skinny

stomachs right now,” Nemeth said.

NOAA'’s Milstein echoed that sentiment.

“‘We've known that this is a tough year for everyone and certainly it's tough for the fleet

to make it through a year like this,” Milstein said.

Reach Saphara Harrell at (541) 269-1222 ext. 239 or by email at saphara.harrell@theworldlink.com
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Barbara Gimlin, P.O. Box 1527, North Bend, OR 97459
(541) 404-0355 — bgimlin@charter.net

December 16, 2014

Jeff C. Wright, Director

Office of Energy Projects

Federal Energy Regulatory Commission
888 First Street N.E.

Washington, DC 20426

RE: Public Comment on Jordan Cove Energy Project, L.P., Draft Environmental Impact Statement;
FERC/EIS-0223F; Docket No. CP07-444-000; LNG Terminal Facility

Dear Mr. Wright,

I am sincerely concerned about soil contamination issues at the proposed site for a liquefied natural gas
(LNG) terminal facility for the Jordan Cove Energy Project (JCEP) in North Bend, Oregon. | am a biologist
and environmental specialist with a 30-year professional background that includes working as an
educator and contract biologist, in addition to working 15 years for the Federal Emergency Management
Agency (FEMA) as an environmental specialist from 1998 to 2013. At FEMA | specialized in writing
Environmental Assessments and ensuring compliance with the National Environmental Policy Act (NEPA)
for FEMA-funded projects. My knowledge and awareness related to JCEP site contaminants comes
from firsthand experience working for the JCEP while employed by SHN Consulting Engineers &
Geologists, Inc. (SHN) in Coos Bay as a biologist and environmental compliance specialist from March
2013 to April 2014.

| was initially hired by SHN to revise JCEP Resource Report 3 for Vegetation, Wildlife and Fish. | have
also assisted in writing Exhibits P (Fish and Wildlife Habitat) and Exhibit Q (Endangered Species) for the
Oregon Energy Facility Siting Council (EFSC) application for the JCEP South Dunes Power Plant (SDPP)
portion of the project. In between writing these reports, | have spent a considerable amount of time at
the various JCEP sites associated with the terminal facility. | have participated in and written reports for
numerous habitat-related surveys and studies for the project. In March 2014, | was named as the acting
Environmental Inspector (El) for the JCEP Kiewit $15 million exploratory test program conducted at the
LNG terminal site on the North Spit of Coos Bay.

During my time at SHN | struggled at times with the resistance by others working on the JCEP, both
inside and out of the company, to respond to what is required for environmental compliance. It was
understandable on some levels (it’s all in education), but not understandable when substantial
environmental issues were discovered.

What | experienced while working as the acting El for the JCEP Kiewit test program led me to submit a
resignation letter to SHN on April 21, 2014, as a matter of professional integrity. When considerable
contaminated soils and sediments were exposed during the test program, | was repeatedly told the
issues were “being taken care of” and that | didn’t need to be involved, even although | was the acting
El. What occurred during the test program did not follow the Unanticipated Hazardous Waste Discovery



Public Comment on JCEP Proposed LNG Terminal Facility
FERC/EIS-0223F; Docket No. CP07-444-000
December 16, 2014

Plan written for the JCEP in Resource Report 7. This plan is referred to in the JCEP Draft Environmental
Impact State (DEIS) as the process that would be implemented for any construction activities. Instead of
management allowing me to further assess the situation and develop an action plan for the
contamination issues discovered, | became the problem. | was bluntly told more than once that my job
as the acting El was to not to delay the test program construction being conducted.

| was, and still am, very concerned about site contamination and had hoped the issues | brought to the
forefront would be acknowledged and addressed in the DEIS. They have not been. In addition, the
contaminant issues | drafted for EFSC Exhibit Q were left out of that exhibit and ignored.

To back up a bit, questioning practices at the JCEP terminal site first began when | found out months
after the fact that Southern Oregon University Laboratory of Anthropology (SOULA) archaeologists had
discovered contaminated black soils along the JCEP shoreline during cultural resources surveys
conducted in September 2013. The soils were discovered at the approximate site of the proposed barge
berth. SOULA archaeologists stopped their surveys in the area because of black soils that they deemed
to be contaminated (allegedly arsenic) and unsafe to work in. At the time, they notified Steve Donovan,
my former boss at SHN, who is an environmental engineer.

When | found out about the soils in February during a meeting with SOULA, | asked if the Oregon
Department of Environmental Quality (DEQ) had been informed. | was met with a type of subdued
hostility from Steve Donovan and was told it was being taken care of, that it was going to be filled
anyway, and that it was not my concern. At the time | thought to myself, not before workers go in
there and move the stuff around. And why not report it to DEQ immediately and address it? Since
there was a window where it could eventually be addressed, | sufficed in my mind that | would just
watch and make sure it was taken care of properly. It was clear from the response | received from my
initial queries that further discussion was not welcome. Of note, the site is included as a borrow site to
be used as fill for the SDPP. To the best of my knowledge, no further action has been taken to have the
soils tested and addressed.

Fast forward to the Kiewit exploratory test program conducted in the spring of 2014 at the proposed
LNG terminal site, which includes Ingram Yard and parts the dune forest. As the acting El, | attended the
pre-construction meeting and was introduced by Kiewit as the person who would oversee
environmental considerations at the site. As unidentified contaminated soils and sediment surfaced
during excavations conducted in Ingram Yard, during my research | came across DEQ Environmental Site
Cleanup Information (ESCI Site #4704) online for the 80-acre Ingram Yard property. Previously, | had
been repeatedly told it was all “clean fill” from dredging conducted by the U.S. Army Corps of Engineers
(USACE) in the 1970s. That was not the complete case at all. It had been used as a log sorting yard and
had been authorized as a mill waste dump site by the DEQ following the placement of fill by the USACE.
There have also been allegations by locals that the site was used as a dump site outside of mill waste.
Limited and inadequate testing has been done post-closure at the site to determine the full extent of
the contaminants, and the testing has been limited primarily to the northern half of the site.

In my efforts to ensure the contaminated soils uncovered were addressed appropriately, | provided a
copy of the Unanticipated Hazardous Waste Discovery Plan for the JCEP to Steve Donovan at SHN along
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with Kiewit personnel, West Coast Contractors personnel (a subcontractor hired by Kiewit), and to the
archaeological monitor for the test program. As more contaminants were discovered during
excavations, the protocol for site assessment, testing procedures, and compliance with regulations in
place under the plan were not being followed. Although | pressed for compliance, | was precluded from
any involvement in the matter as the El. Instead, | was told it was being handled and that | didn’t need
to be involved. It became clear | was a figurehead El. That worries me regarding how the future JCEP El
position will be managed.

Potential contaminates exposed by the Kiewit excavations conducted at the site included numerous
black soils (north to south in Ingram Yard, including near the shoreline), bright yellow
granulated/powder found in clumps of varying sizes, gray gummy material found in clumps (likely
related to hydraulic drilling conducted by GRI), and the exposure of an underground concrete storage
tank punched through by heavy equipment with unknown liquid inside. The underground tank was
located within 15 feet of a temporary office trailer placed for workers at the site near the shoreline and
was proclaimed to be an abandoned septic tank by Steve Donovan at SHN, without being tested or
researched. There was no apparent smell and the liquid looked gray and foamy. The tank opening was
covered by plywood and workers continued to park next to it and walk over it until | asked that it be
cordoned off until tests were conducted.

To add to my growing alarm, the archaeologist hired to monitor Kiewit construction activities
throughout the site reported his work boots were falling apart due to the seams disintegrating. Initially,
he included reports of the potential contaminants he encountered during his monitoring for cultural
resources. Under pressure he stopped including the information, as he’s an employee who self
proclaims he “rides for the brand.” Additional information on the contaminants he encountered beyond
his initial weekly reports can now only be found in his handwritten journals turned in for the project that
are likely stuffed away in some box.

As the contaminant issues mounted, | stressed with my boss at SHN, Steve Donovan, that the Oregon
DEQ needed to be contacted and that their policies and regulations needed to be followed. Instead, my
hands were kept tied in terms of fulfilling my role as the acting El and my attempts to initiate action
were initially ignored (he was so busy) and then met with subdued hostility. Steve Donovan’s standard
line, similar to his response about the SOULA concerns with black soils, was to say that it was being
taken care of and that | didn’t need to be involved. When pressed, Steve Donovan would say he had
contacted the DEQ but he wouldn’t provide any details when asked for the sake of the administrative
record. It was frustrating, to say the least.

While the potential contamination continued to be untested, | became the problem instead. When |
repeatedly reported concerns about ongoing discoveries and the process that needed to be followed,
my efforts were repeatedly ignored most of the time, or | was told | didn’t need to be involved. | was
restricted from taking any action that | felt would make the project not only compliant with
environmental policies and regulations in place, but ultimately would assist the project as it continues to
move forward. After submitting my resignation | contacted the primary DEQ contact for the
environmental cleanup site at Ingram Yard, Bill Mason, and learned he had not been informed of any of
the contaminant issues being exposed by the Kiewit test program.
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The DEQ should have been contacted immediately when the black soils were discovered by SOULA
archaeologists in September 2013, and again when the contaminated soils were uncovered during the
Kiewit test program. Instead of taking action as the acting El, | was restrained and told several times |
needed to stop acting like a regulator. | have never been a regulator, but | do know the environmental
laws and the ones | don’t know | research when needed. There was a process that needed to be
followed, but wasn’t. And it was clear project managers did not want to hear about it from me.

I’'m a supporter of the JCEP but am deeply concerned by the incidents that led me to sever my ties with
SHN and the project. There is not a commitment to ensure regulatory compliance and, henceforth,
accountability, transparency, and integrity for the project. | don’t want to believe that the top project
managers condone what has transpired. However, when | contacted Bob Braddock, JCEP Vice President
and Project Manager, this past summer about my continued concerns, his short response was that he
would take my concerns up with SHN. My response was, “therein lies the problem.” | never heard back.

In the DEIS the Ingram Yard soils are repeated referred to as clean fill and as being free of contaminants.
What little is mentioned as testing having been conducted does not address the limited areas tested
and the concerns raised by the DEQ in 2006, including that there are bioaccumulating toxins that would
be extremely harmful to marine life if released into the waters of Coos Bay (e.g., via stormwater during
transportation, relocation, and use as filtration for stormwater management). The JCEP plans to
excavate and transport approximately 2.3 million cubic yards of the upland soils from the terminal site
for use as 20-30 feet of fill for the shoreline SDPP site.

The transparency of the JCEP has become a huge concern of mine since the implementation of the
Kiewit test program. In addition to the large amounts of potential contaminants exposed during the test
program that were not dealt with, | had repeatedly pointed out early in the design stage back in January
that the access road along the shoreline was not paved during weekly conference calls with David Evans
and Associates (DEA). It was not ever corrected in the NPDES permit submitted to the DEQ by DEA for
the test program, or addressed by DEQ-required conditions for the permit, even though substantial
improvements were conducted on this road. In addition, a staging area was constructed within 150 feet
of the shoreline in Ingram Yard, ignoring standards established by the National Marine Fisheries Service.
The approach of “let’s wait and see if it comes out in the public comment period” proclaimed by Sean
Sullivan, the DEA lead, for the NPDES permit didn’t settle well with me. Vast improvements were made
during the Kiewit test program to the shoreline dirt road, without any specifications or requirements by
the DEQ for the work at that location because no one at the DEQ checked for site plan accuracy. Would
other permits or authorizations have been required for work so close to the shoreline? That’s what an
environmental professional asks and | did. But only internally, as my comments were discounted by
both SHN and DEA.

As the acting El position for the Kiewit test program, | asked repeatedly that the correct process be
followed, stressing transparency was paramount. | tried many times (oral, hand-delivered, phone
messages, emails) to communicate this and either did not receive a response or was reprimanded.
Despite my concerns raised, with not only SHN but with supervisors at the site, the process wasn’t being
followed. Prior to resigning from SHN, | learned of additional contaminants being exposed on Friday
night of April 18, 2014. | went into work on Saturday morning and alerted all key personnel by email
that the Unanticipated Hazardous Waste Discovery Plan for the JCEP needed to be implemented and the
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protocol followed. The message was tagged as urgent and | emphasized the plan needed to be
implemented before workers returned to the site on Monday. |included a personal commitment to
assist in addressing the potential issues as expeditiously as possible.

| did not receive one response or phone call in return. When | went into work Monday morning, | was
greeted by Steve Donovan who told me | had gotten myself in trouble with Bob Braddock and that | had
gone too far. He sternly told me | had gotten off on the wrong foot, that | needed to focus on the “birds
and the bunnies,” that | had been very disruptive for the Kiewit test program, and that my job with SHN
was not to delay the construction occurring at the time. | learned that nothing would be done,
construction at the site was commencing without interruption, and there was no plan to deal with the
potential contaminants. At that point, after 2-1/2 weeks of trying to resolve the matter, | felt | had no
choice and turned in my letter of resignation.

| have a good rapport with the various resource agencies in Oregon from my work for FEMA, and also
from when | have worked on my own as an independent environmental consultant. My professional
name and integrity was put at stake when | was told my job was to stand back, thereby restricting me
from ensuring the proper environmental response was carried out. Within my discipline there is a strict
code of ethics (or should be) and | chose not to turn my back on doing the right thing. Transparency,
due diligence, and integrity are very important to me. | have not felt they have been important for the
JCEP decision makers at hand during the critical moments when a response could have been initiated.

| support the JCEP. | do not support what has recently transpired and sincerely hope it is a reflection of
bad judgment on those firms (SHN, DEA) tasked with ensuring this project is transparent and committed
to ensuring laws will be followed, including commencing with environmental cleanup as necessary that
is coordinated with the Oregon DEQ. The JCEP has inherited property that has issues. These issues can
and should be addressed immediately as they arise, and as spelled out by the DEQ. It would be a huge
endorsement for the project that they are committed to doing the right thing. Handled correctly, it does
not need to be covered up and people like me do not need to be treated as obstacles.

| felt as if | made a strong point by resigning. | had hoped that SHN and DEA would present and address
the issues exposed and that the appropriate analysis would be included in the FERC DEIS. Instead, once
the DEIS was released | saw that my concerns were excluded and that the Ingram Yard contaminated fill
is instead repeatedly referred to as clean and plans are proceeding to use it as fill for the proposed SDPP
shoreline site. And no mention is made of the proposed barge berth site, also a borrow site for the
SDPP, being contaminated (SOULA, 2013)

The DEIS refers to the DEQ as issuing a “No Further Action” for the environmental clean-up at the
terminal site (DEQ, 2006), but if you look at DEQ’s website it is listed as a “Partial No Further Action” and
is based on the premise that contaminants at the site excavated during future site activities or
development must be properly managed and disposed of in accordance with DEQ regulations and
policies. Much more testing is needed at the site, due to the much larger extent of contaminated soil
exposed during the Kiewit test program. The contamination occurs well outside of the range of where
the previous testing was conducted in only the northern portion of the site. Black soils were found all
the way to the shoreline at Ingram Yard, along with the additional forested shoreline site to the east
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encountered by the SOULA archaeologists. And | can’t help but wonder if the underground storage tank
was ever properly tested and analyzed. It certainly isn’t mentioned in the DEIS. Very little regarding this
whole issue is included in the DEIS, except for the misrepresentation of the fill being tested and as being
free of contaminants.

In addition, the only stormwater management plan referred to in the DEIS is the one included in
Resource Report 2, and it is far from adequate. A stormwater management plan needs to be
individually developed for the site which clearly takes into account the contaminants at the site and
ensures they are not transported to the shoreline SDPP site, where stormwater currently will be
transported through a series of ditches and swales for release in the slip and access channel created for
the project. Treatment is briefly mentioned as being included as needed, but there is no clear, site-
specific plan included in the DEIS and there should be.

The narrative, plans and figures presented in the DEIS are substantially incomplete regarding the
contaminant issues encountered by the project so far. It does not present or address these issues.
Much more testing is needed and potentially hazardous materials need to be transferred off-site to a
DEQ-approved facility for disposal, not transferred to the SDPP site for use as fill along the Coos Bay
estuary. The matter is being swept under a rug and the project has set a very disconcerting precedence
regarding how issues encountered at the terminal site will be managed. By not clearly and adequately
analyzing the affected environment in the DEIS, the potential environmental consequences of the
project are not being addressed. Therefore, cumulative effects and conclusions drawn from the
misrepresentation of the site are inadequate.

The ongoing issues at the JCEP terminal site needs to be addressed, including corrective actions that will
be taken to minimize potential adverse effects. This needs to be clearly spelled out in the Final EIS

before a Record of Decision is issued; otherwise the NEPA process is not being followed.

| would be happy to answer any questions you may have and to steer you to the relevant reports that
back up my allegations.

Sincerely,

Barbara Gimlin®

! electronic signature
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Ccc:

Ken Phippen, Branch Chief, Oregon Coast Habitat Branch, National Marine Fisheries Service (NMFS)
Brent Norberg, Office of Protected Resources, NMFS Northwest Region

Shawn Zinszer, Portland District Regulatory Branch Chief, USACE Portland District Regulatory Branch
Teena Monical, Eugene Section Chief, USACE Eugene Field Office

Tyler Krug, Project Manager, USACE North Bend Field Office

Patty Burke, District Manager, BLM Coos Bay District Office

Jennifer Sperling, Botanist, BLM Coos Bay District Office

Dennis McLerran, Administrator, U.S. Environmental Protection Agency (EPA), Region 10

Anne Dalrymple, Enforcement Coordinator, EPA Office of Compliance and Enforcement, Region 10
Laura Todd, Field Supervisor, Newport Field Office, U.S. Fish and Wildlife Service

Dick Pedersen, Director, Oregon Department of Environmental Quality (DEQ)
Sara Christensen, 401 Water Quality Certification Coordinator, Oregon DEQ

Bill Mason, Senior Groundwater Hydrologist, DEQ Western Region Office, Eugene
Steve Nichols, Permitting/Compliance Specialist, DEQ Coos Bay Office

Mary Abrams, Director, Oregon Department of State Lands (DSL)

Bob Lobdell, Resource Coordinator, Oregon DSL

Mike Gray, ODFW District Fish Biologist, Charleston Field Office

Stuart Love, ODFW District Wildlife Biologist, Charleston Field Office

Christopher Claire, ODFW Habitat Protection Biologist

Patti Evernden, Coos County Planning Department

Juna Hickner, Coastal State-Federal Relations Coordinator, Oregon Department of Land
Conservation and Development

Crystal Shoji, Mayor, City of Coos Bay

Thomas Leahy, Councilor, Coos Bay City Council

Rick Wetherell, Mayor, City of North Bend

David Koch, Chief Executive Officer, International Port of Coos Bay

John Souder, Executive Director, Coos Watershed Association

Warren Brainard, Chief, Confederated Tribes of Coos Lower Umpqua and Siuslaw Indians (CTCLUSI)
Howard Crombie, Director, Department of Natural Resources, CTCLUSI

Bob Garcia, Chairman, CTCLUSI

Don lvy, Chief, Coquille Indian Tribe

Brenda Meade, Chairperson, Coquille Indian Tribe
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Public Comment on Jordan Cove Energy Project DEQ Water Quality Certification by Barbara Gimlin

February 13, 2015

TOPIC

REQUESTED ACTIONS INCLUDING COMMENTS/QUESTIONS

Inconsistencies in Project
Information That Have the
Potential to Effect the
Review of the DEQ WQC

The project information included in permit applications and authorization requests submitted to local, state and
federal agencies by the Jordan Cove Energy Project (JCEP) varies, making it imperative that the Oregon
Department of Environmental Quality (DEQ) coordinate with other respective agencies to ensure they are
approving the same actions before approving the DEQ Water Quality Certification (WQC) for the project.
Complete investigation and analysis is needed due to the substantial inconsistencies between what is presented
to various agencies. There are significant lapses in portraying what the full scope of work for the project will
entail and how potential adverse effects will be addressed. By not having a complete and consistent scope of
work to evaluate, it makes it difficult for the DEQ to fully conduct the proper review and analysis needed for
impacts to water quality.

Soil Contamination at the
LNG Terminal Facility Site

The site of the LNG terminal (Ingram Yard) was the location of a livestock ranch until 1958. After it was acquired
as part of the Menasha mill complex in 1961, the tract was occasionally used for log sorting activities. In 1972-
1973, the U.S. Army Corps of Engineers spread materials dredged during maintenance of the Coos Bay navigation
channel on the site. From the late 1970s through the early 1980s sand, boiler ash, and wood debris from milling
operations were placed on the property. Weyerhaeuser, which acquired the mill in 1981, spread decant solids
from its wastewater treatment facility at the site between 1985 and 1994. In addition to mill waste, it is
common local knowledge that Ingram Yard was a dumping site used by other entities that found it a convenient
place to dump waste of unknown origins.

Following closure of the mill site in 2003, it was listed as an environment cleanup site by the DEQ (ECSI #1083)
and included Ingram Yard (ECSI #4704). Both sites have undergone a series of limited environmental site
assessments to determine the nature and extent of contaminants that occur. Contaminants detected during
investigative work over the years have included: mineral spirits, hydraulic oil, diesel, heavy-oil-range petroleum
hydrocarbons (total petroleum hydrocarbons, of “TPH”), heavy metals, butylated tin compounds, polynuclear
aromatic hydrocarbons, polycholorinated biphenyls, and dioxins.

The DEQ issued a partial no further action letter for both sites on September 15, 2006. Residual contamination
remains at the former main mill complex and Ingram Yard sites and the DEQ approved leaving contamination
based on the determination that the site will remain in commercial/industrial use. For Ingram Yard, the
following requirements were noted:

o  While surface soils at the Ingram Yard site meet human health and ecological screening criteria, they
contain low levels of potentially bioaccumulating chemicals and must not be placed in waters of the

1|Page




Public Comment on Jordan Cove Energy Project DEQ Water Quality Certification by Barbara Gimlin

February 13, 2015

TOPIC

REQUESTED ACTIONS INCLUDING COMMENTS/QUESTIONS

state. Soils and/or sediments containing residual contamination must be managed or disposed of in
accordance with DEQ rules.

Additional testing, evaluation, and coordination with the DEQ is needed to ensure placement of fill removed
from Ingram Yard or any other potentially contaminated sites within the project footprint consists of only clean
fill that has been properly tested, due to the project’s proximity to Coos Bay. The potential release of
contaminants into Coos Bay through improper placement of contaminated fill and subsequent release through
stormwater or by washing into the bay due to a tsunami would expose fish and marine life to bioaccumulating
toxins that would be devastating not only to the fish and marine life, but to humans who could potentially
consume them.

During the implementation of a $15 million JCEP exploratory sheet pile and ground penetration test program at
Ingram Yard and the dune forest to the east during the spring of 2014, contaminated soil was exposed virtually
everywhere excavation occurred in Ingram Yard , all the way to the shoreline. This includes contaminated soils
exposed during excavation of a 150’x150’ staging area to approximately 4’ depth in the northern portion of
Ingram Yard and along the road improvements conducted in Ingram Yard from the Trans Pacific Parkway all the
way to the shoreline. In addition, during archaeological surveys conducted in the southern portion of the dune
forest along the Coos Bay shoreline (also mapped as a borrow area for project fill), archaeologists stopped
surveys in the immediate vicinity due to dark black soils that they felt were too contaminated to safely proceed.
The soils in this area have not been tested during previous site closure evaluations and the additional
contamination issues exposed need to be taken seriously.

It is now known that contamination at the JCEP terminal site occurs well outside of the range of where the
previous testing was conducted. Much more testing is needed at the overall site to fully understand the extent.
While the types of contaminants are somewhat understood, their extent is not. It is extremely important that all
pertinent facts regarding potential contaminants be presented for consideration and evaluation prior to
placement of fill anywhere within the project footprint.

In the Draft Environmental Impact State (EIS) prepared for the project, the JCEP plans to excavate and transport
approximately 2.3 million cubic yards of the upland soils from the terminal site (known as Ingram Yard) for use as
fill for the shoreline South Dunes Power Plant (SDPP) site. This does not include additional sites along the
forested shoreline where other contaminants have been exposed, and other potential sites within the project
footprint on the North Spit of Coos Bay. Since the DEQ WQC application is not available for public review (at
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least that | could find), my comments are based on what’s presented regarding the use of the fill in the Draft EIS

The Draft EIS states 20-30 feet of fill will be used at the South Dunes Power Plant (SDPP) site. However, in the
JCEP’s application to the Oregon Department of Energy (DOE) for the Energy Facility Siting Council, it states 40-46
feet of fill will be used and it will go right up to the shoreline along Jordan Cove. Regardless of the amount of fill,
due to the fact that it will be excavated from a site known to be a mill dumpsite with bioaccumulating toxins,
there should be a clear plan in place for how the extensive contamination will be managed, handled, and
disposed of.

It is not acceptable to use contaminated soils as fill anywhere within the project boundaries when the potential
for stormwater runoff and/or being washed into the bay from a tsunami presents a very real concern to the
marine and natural environment of Coos Bay. All contaminated soil needs to be hauled offsite, with Best
Management Practices (BMPs) to ensure construction equipment and vehicles handling it do not result in the
further spread of these contaminants into the bay. A testing and monitoring plan needs to be developed and
approved by the DEQ prior to approval of the WQC to ensure any fill transferred within the project footprint for
use as fill for elevation of the project is free of potential contaminants.

By not clearly and adequately analyzing the contaminated soils throughout the JCEP North Spit site and at the
Kentuck mitigation site, the effects to water quality have the potential to have significant adverse effects to fish
and marine life in Coos Bay.

Unanticipated Hazardous
Waste Discovery Plan and
Need for Third Party
Monitoring

The Unanticipated Hazardous Waste Discovery Plan developed by the JCEP sounds good, but | can tell you from
firsthand experience as the acting Environmental Inspector for project’s $15 million exploratory test program
conducted at the LNG terminal site in the spring of 2014 that this plan was not followed in the least. Instead, |
was ordered to not do my job, to not follow the plan, to not contact the DEQ, and to not delay the ongoing
construction activities being conducted at the time. It is essential that third-party environmental monitors are
in place to ensure this doesn’t happen again on a much larger scale.

General Stormwater
Management

Potential contaminants in stormwater need to be addressed in the development and implementation of a
stormwater management plan that meets DEQ National Pollutant Discharge Elimination System (NPDES) permit
requirements to reduce the potential impacts to fish and marine species, whether listed as threatened or
endangered for not.

The only stormwater management plan referred to in the Draft EIS is the one included in Resource Report 2, and
it is far from adequate. A stormwater management plan needs to be individually developed for the site which
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clearly takes into account the contaminants at the site and ensures they are not transported to the shoreline
SDPP site or anywhere else inside the project footprint along the shoreline of Coos Bay. As stated in the Draft
EIS, stormwater currently will be transported through a series of ditches and swales for release in the slip and
access channel created for the project. Treatment is briefly mentioned as being included as needed, but there is
no clear, site-specific plan included in the Draft EIS and there should be.

For the Oregon Department of Energy site application with EFSC, a Conceptual Stormwater Management Plan for
the JCEP (Document No. 142488-0000-DS0300) dated October 24, 2014, was included. It did not bring up or
address the ongoing contamination issues at the site and the BMPs it proposes to not begin to properly address
the real and relevant concerns. If anything, it is alarming as it states placement of what they refer to as “sand
fill” throughout the plan (from Ingram Yard) will create approximately 2,512,300 square feet of exposed slopes
along the SDPP shoreline. It also states monitoring and testing of the stormwater outfalls will be developed as
the stormwater design is finalized. This is not good enough. If this issue is not fully evaluated and a stormwater
management plan is approved by DEQ prior to issuing a WQC, there is no guarantee an adequate plan will be in
place to address the ongoing issues.

In addition, the proposed scope of work states the work will be conducted during the Oregon Department of Fish
and Wildlife’s work window for Coos Bay, which occurs during the months with the highest monthly averages of

precipitation (November, December and January). This makes it imperative that extensive BMPs and policies are
in place to ensure potential contaminants exposed during excavation at the site are not released into the bay via
stormwater.

In addition to ensuring ANY potential site contaminates are properly managed and disposed of, a monitoring and
testing program needs to be clearly spelled out in the WQC in order for the DEQ to fully review and analyze the
soil contamination issue and ensure the potential effects to the human and natural environment are minimized
and mitigated.

Additional Contaminant
Concerns Related to
Stormwater

Stormwater management for the project plays on increasingly important role in determining the potential effects
to coho salmon and other fish and marine species in Coos Bay. Potential concerns have been elevated in recent
years regarding even trace amounts of contaminants (i.e., copper, zinc, PAHS, etc.) that may be discharged into
waterways. Although limited studies have been conducted to date, it is theorized that depending on their
reaction to water quality and activity within the mixing zone, coho salmon may have migration delays, may move
into less-protected habitat, or may become more susceptible to predation.
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Pollution reduction and treatment for stormwater runoff needs to clearly address how stormwater will be
contained and/or transported from all contributing impervious areas within the project footprint to ensure
contaminants harmful to fish and marine life are adequately controlled.

Intertidal Flats Mitigation
Proposed for Kentuck Slough

Per the joint Public Notice by the DEQ and the U.S. Army Corps of Engineers (Corps), the JCEP proposes to
mitigate for other estuarine aquatic resource impacts through the enhancement of 14.33 acres of freshwater
wetland habitat, restoration of 1.88 estuarine wetland habitat and reestablishment of historic tidal flows to
approximately 45.1 acres of wetland habitat (converting freshwater wetland to unvegetated tidal mudflat
channels) at the former Kentuck Golf Course (Kentuck Slough Mitigation Site), east of North Bend.

The estuarine intertidal flats mitigation proposed for Kentuck Slough by the JCEP has not undergone the serious
environmental and hydrologic evaluation needed to ensure the mitigation will not result in contamination of the
Coos Bay estuary due to the site’s use as a golf course for over four decades, flooding of adjacent and upstream
property owners, and a potential mosquito infestation that would affect area residents. Much more input is
needed from hydrologists, engineers, natural resources scientists, and planners to fully understand and design a
plan for the site that will address current and future site-specific conditions on the ground, including upstream of
the site.

There are substantial inconsistencies in the various compensatory mitigation plan versions floating around in the
regulatory system for the Kentuck mitigation proposed by the JCEP. The lack of consistency is an indicator that
the project warrants close and interactive scrutiny by the local, state and federal agencies that are authorized to
review and approve the project. Each authorizing agency needs to ask tough questions, to coordinate with other
respective agencies to ensure they are approving the same actions, and to expect complete investigation and
analysis before approving any action. These inconsistencies, together with the lack of appropriate studies and
associated documentation, is alarming. As it stands, there is a significant potential for substantial adverse effects
from the mitigation proposed at Kentuck to water quality. My public comment to FERC submitted on February
12, 2015, provides substantially more information regarding this issue and | encourage the DEQ to review it
(FERC Comment No. 20150212-5018).

State Endangered Plant
Species (Point Reyes Bird’s
Beak) Occurrence Along the
Jordan Cove Shoreline and
North Point Workforce
Housing Project Slough

The Point Reyes bird’s-beak (Chloropyron maritimum ssp. Palustre, formerly Cordylanthus maritimus ssp.
palustris) is an annual gray-green and purple-tinged herbaceous species with pinkish to purplish red flowers that
grows 4 to 16 inches tall and has few branched stems. It is listed as endangered by the State of Oregon. In
Oregon, the species is restricted to Netarts Bay, Yaquina Bay, and Coos Bay, with the majority of known
occurrences located along the Coos Bay shoreline (ORBIC 2013). As required by the Oregon Department of
Agriculture (ODA) under OAR 603-073-0090(5)(d)(A)-(E), the project needs to document that it has made a
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reasonable effort to ensure that construction and operation of the project will not result in a population loss or
decline of the Point Reyes bird’s-beak at the locations where it is found on adjacent shorelines.

Focused botanical surveys were conducted during July and August of 2013 during the appropriate blooming
period to document occurrences of Point Reyes bird’s-beak in or near the JCEP project footprint. Multiple
occurrences of substantial populations were detected along the shoreline of Jordan Cove, near Wetland J at the
SDPP site, on the shoreline east of the SDPP site boundary, and along the North Point Slough entrance at the
proposed North Point Workforce Housing site.

It is essential that appropriate Best Management Practices (BMPs) and mitigation measures are implemented to
ensure the species is preserved and protected. Although the JCEP states appropriate mitigation measures will be
developed and implemented through consultation with the ODA to ensure that suitable habitat for the Point
Reyes bird’s-beak will not be impacted by construction of the project, the lack of documentation of this actually
happening is missing. While employed by SHN Consulting Engineers & Geologists, Inc. (SHN) for the JCEP, |
initiated consultation with the ODA-but much more follow-up is needed. The project has dropped the ball on
this one. The Point Reyes bird’s-beak populations documented warrant further evaluation and site plans need to
clearly document the potential impact to the species. At the North Point Slough location, current site plans call
for a bridge to connect the two portions of the site on each side of the slough entrance and this action will
involve the “take” of this species.

Prior to approval of the WQC, the DEQ, as a state agency, needs to ensure mitigation measures developed in
coordination with the ODA will be implemented to ensure that impacts to Point Reyes bird’s-beak are avoided
and minimized. A conservation and mitigation plan that includes monitoring needs be developed and approved
by the ODA prior to issuance of the WQC by the DEQ to ensure the project is not likely to cause a significant
reduction in the likelihood of survival or recovery of the species.

Tsunami Hazards

In a 13-year study completed by Oregon State University in 2012 (published online by the U.S. Geological Survey;
Professional Paper 1661-F), the study concluded that there is a 40 percent chance of a major earthquake in the
Coos Bay region during the next 50 years due to its location along the Cascadia Subduction Zone. The study
determined such an earthquake could approach the intensity of the Tohoku quake that devastated Japan in
March of 2011. This extensive study not discussed or considered in the risk evaluation by the JCEP.

In addition, a multi-state mitigation project of the National Tsunami Hazard Mitigation Program (NTHMP)
published Seven Principles for Planning and Designing for Tsunami Hazards in March 2001. Participants includes
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the National Oceanic and Atmospheric Administration (NOAA), U.S. Geological Survey, Federal Emergency
Management Agency, National Science Foundation and the states of Alaska, California, Hawaii, Oregon, and
Washington. Funding for this project was provided by NOAA. This valuable study was not used either in
determining the tsunami risks for the JCEP.

The DEQ needs to review the findings of these two well researched reports in their decision-making process, as
the potential for contaminants to be washed into the bay during a tsunami event becomes a very real concern to
water quality.

Transparency and Integrity
Issues

During my time working for the JCEP under SHN from March 2013 to April 2014, | encountered serious
transparency and integrity issues with the management of both SHN and another primary consultant, David
Evans and Associates. From inaccurate site plans submitted with permits to failing to address issues as they
arose, the standard operating procedures of “let’s wait and see if it comes out in public comment” is not the
proper response to issues. Hence my public comment.
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UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMSSION

IN THE MATTERS OF

Jordan Cove Energy Project, L.P. ) Docket No. CP13-483-000
Pacific Connector Gas Pipeline, L.P. ) Docket No. CP13-492-000

MOTION TO INTERVENE OUT OF TIME OF CLAUSEN OYSTERS AND
LILLI CLAUSEN, AS AN INDIVIDUAL AND OWNER

Pursuant to Rule 214 of the Commission’s Rules of Practice and Procedure, 18 C.
F.R., 385.214, 1, Lilli Clausen, an individual and owner of Clausen Oysters, respectfully
move to intervene out of time in the May 21, 2013, application of the Jordan Cove
Energy Project, L.P. and the June 6, 2013, application of the Pacific Connector Gas
Pipeline, L. P. in the above-captioned dockets.

I Identity and Contact Information

I ask that all communication in regards to this motion be addressed to the
following:

Lilli Clausen

Clausen Oysters

66234 North Bay Road
North Bend, Oregon 97459

G
G
II. Declaration of Interest

On May 21, 2013, Jordan Cove Energy Project, L.P. filed in FERC Docket No.
CP13-483-000 an application under section 3 of the Natural Gas Act (NGA) and Parts
153 and 380 of the Commission’s regulations, seeking authorization to site, construct and
operate a natural gas liquefaction and liquefied natural gas (LNG) export facility on the
bay side of the North Spit of Coos Bay in Coos County, Oregon, directly across from the
Cities of North Bend, Coos Bay and the Southwest Oregon Regional Airport. The LNG
Terminal would be capable of receiving natural gas via the Pacific Connector Gas
Pipeline, liquefying it, storing it in its liquefied state in two cryogenic storage tanks, and
loading the LNG onto ocean going vessels.

On June 6, 2013, Pacific Connector Gas Pipeline, L. P. filed an application under CP13-
492-000 with FERC to construct and operate the Pacific Connector Gas Pipeline (PCGP)
Project, a new 231.82-mile, 36-inch diameter interstate natural gas transmission system
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and related facilities. The proposed PCGP system will extend from the proposed Jordan
Cove Liquefied Natural Gas (LNG) Terminal, being developed by Jordan Cove Energy
Project, L.P. (JCEP), to interconnects with two interstate natural gas pipelines near
Malin, Oregon. The PCGP is the proposed supply pipeline for the proposed Jordan Cove
Terminal.

We continue to get conflicting information about the proposed route of the Pacific
Connector Gas Pipeline and have been very concerned about the proposed route of the
pipeline through Haynes Inlet and the West side of Coos Bay. As we understand it, the
line is proposed to run between Silverpoint 1 and Silverpoint 3 oyster beds. The route
going under the Highway 101 Bridge would be very detrimental to our oyster business
for several reasons:

We need access to the three oyster beds: Silverpoint 1, 7 and 8, depending on the
different tide levels, at various times of the day or night. The harvest crew goes out with
the boats at low tide. The large barge is taken out at high tide to bring in the full nets. The
channel between Silverpoint 1 and 3 is narrow. We couldn't fill orders if big equipment is
being used to dig the trench for the pipeline, preventing us from going through.

Also, we need access to our three oyster beds, Silverpoint 1, 7 and 8, at all times. All the
Silverpoint oyster beds: 1, 3, 5, 6, 7, 8 & 9, may be affected by mud or fines in the water
which might prevent us from harvesting the oysters according to Dept. of Agriculture
regulations. We are also storing our "re-beds" on S 1 for more grow out time. We bring
them in as they are ready. Another problem would be the new seed placed around S 1
could potentially be affected by the fines suspended in the water.

When a pipeline is constructed in the water, mud and sand are suspended in the water,
especially on windy days. It could drift over our one, two and three year old oysters in the
bay. Oysters are filter feeders. They seine out the tiny plankton from the seawater to feed
on. Mud, sand or fines could clog the gills of countless oysters. I would hate to have a
repeat of the New Carissa oil spill effect. It took 4 years and 9 months before we were
paid for the damage!

Another worry is the 250 foot construction right of way in the Bay! Any kind of hole or
ditch dug in the mudflats takes years before the ground above it solidifies. One example
is at the foot of the boat ramp next to us. A five foot diameter hole left by someone was
like quicksand, and one couldn't walk across it for several years!

The line between Silverpoint 1 and 3 could cause problems when accessing the oyster
beds, especially at night. Usually the boats are parked in shallow water close to the area
to be harvested. I would hate for our guys to get stuck there. And the channel is very
narrow! Since the original Silverpoint oyster beds were established in 1890 in Coos Bay
and over the years have been worked by various oyster companies, we feel that this
resource should be maintained and not jeopardized.



Due to the fact that the Pacific Connector Gas Pipeline’s current proposed route could
destroy our oyster business, I move to intervene out of time in this proceeding. No other
party has been willing or is able to adequately represent our interest in this proceeding and it
is for this reason I wish to be made a party to this proceeding, with all the rights attendant to
such status. The decision by FERC to allow this Motion/Notice of Intervention Out of Time
would be in the public interest.

Dated this 15™ day of October 2014.

Lilli Clausen, Clausen Oysters

CERTIFICATE OF FILING

I certify that on the 15 day of Oct 2014, I filed by electronic filing the original
document, Motion to Intervene Out of Time electronically with:

Kimberly D. Bose, Secretary

Federal Energy Regulatory Commission
888 First Street, N.E.

Washington, DC 20426

Dated this 15™ day of Oct 2014

Lilli Clausen, Clausen Oysters

CERTIFICATE OF SERVICE

I certify that on the 15™ day of Oct 2014 I served electronically or by first class
mail this Motion to Intervene Out of Time to each person designated on the official service
list compiled by the Commission in the above-captioned proceedings.

Dated this 15™ day of Oct 2014

Lilli Clausen, Clausen Oysters






UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMSSION

IN THE MATTERS OF
Jordan Cove Energy Project, L.P. ) Docket No. CP13-483-000
Pacific Connector Gas Pipeline, L.P. ) Docket No. CP13-492-000

MOTION TO INTERVENE OUT OF TIME OF COOS BAY OYSTER COMPANY AND
JACK HAMPEL, AS AN INDIVIDUAL AND OWNER

Pursuant to Rule 214 of the Commission’s Rules of Practice and Procedure, 18 C. F. R.,
385.214, 1, Jack Hampel, an individual and owner of Coos Bay Oyster Company, respectfully
move to intervene out of time in the May 21, 2013, application of the Jordan Cove Energy
Project, L.P. and the June 6, 2013, application of the Pacific Connector Gas Pipeline, L. P. in the
above-captioned dockets.

I. Identity and Contact Information
I ask that all communication in regards to this motion be addressed to the following:

Jack Hampel

Coos Bay Oyster Company
PO Box 5478

Charleston, Oregon 97420

1I. Declaration of Interest

On May 21, 2013, Jordan Cove Energy Project, L.P. filed in FERC Docket No. CP13-483-
000 an application under section 3 of the Natural Gas Act (NGA) and Parts 153 and 380 of the
Commission’s regulations, seeking authorization to site, construct and operate a natural gas
liquefaction and liquefied natural gas (LNG) export facility on the bay side of the North Spit of Coos
Bay in Coos County, Oregon, directly across from the Cities of North Bend, Coos Bay and the
Southwest Oregon Regional Airport. The LNG Terminal would be capable of receiving natural gas
via the Pacific Connector Gas Pipeline, liquefying it, storing it in its liquefied state in two cryogenic
storage tanks, and loading the LNG onto ocean going vessels.

On June 6, 2013, Pacific Connector Gas Pipeline, L. P. filed an application under CP13-492-000
with FERC to construct and operate the Pacific Connector Gas Pipeline (PCGP) Project, a new
231.82-mile, 36-inch diameter interstate natural gas transmission system and related facilities.
The proposed PCGP system will extend from the proposed Jordan Cove Liquefied Natural Gas
(LNG) Terminal, being developed by Jordan Cove Energy Project, L.P. (JCEP), to interconnects
with two interstate natural gas pipelines near Malin, Oregon. The PCGP is the proposed supply
pipeline for the proposed Jordan Cove Terminal.
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On December 18, 2014, I met with Representative Caddy McKeown and Michael Hinricks of the
Jordan Cove Energy Project where I learned about the plans of the Pacific Connector Gas
Pipeline and the close proximity of the proposed pipeline to our Silverpoint oyster beds. As we
understand it, the line is proposed to run up the channel between ours (Silver point 3) and
Clausen Oysters (Silver point 1) oyster beds.

Our concern is the effect that the construction of the Pacific Connector Gas Pipeline will have on
our oysters along the proposed route through the Haynes Inlet on Coos Bay.

Our oysters are planted at the minus tide lines to utilize the mud flats as close to the channel as
we can get. At certain minus tides, the channel may only be 100-200 feet wide. With the amount
of mud and sand sediment that would be created within the close proximity of our beds, I believe
we could suffer a devastating dead loss.

In the summer months, we set oyster larvae on shell and place them on pallets in bags that keep
them up about a foot off the mud flats. This is done to keep them out of any silt or sediment
while letting them grow through fall and winter for planting in the spring.

These larvae, when first set, are very small and very vulnerable. (Twelve million larvae equal
about the size of a tennis ball).

When the oyster spat are planted in the spring (March-June), by removing them from the bags
and pallets and cast directly onto the mud flats, they are approximately % to 'z inch in diameter,
and if you cover them with sediment, they will die!

I am also concerned about the bay water quality in this area during the construction time. The
Oregon Department of Agriculture will surely be testing this water and if they have any concerns
during this period, they will shut our harvesting down.

We need continual access to these beds both day and night. We work on the tides and they
change daily.

Due to the fact that the Pacific Connector Gas Pipeline’s current proposed route could destroy
our oyster business, I move to intervene out of time in this proceeding. No other party has been
willing or is able to adequately represent our interest in this proceeding and it is for this reason I
wish to be made a party to this proceeding, with all the rights attendant to such status. The
decision by FERC to allow this Motion/Notice of Intervention Out of Time would be in the
public interest.

Dated this 28" day of February 2015.

/s/ Jack Hampel
Jack Hampel, Coos Bay Oyster Company
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Clam Diggers Association of Oregon

Chuck Erickson, Director
2727 Stanton Street
North Bend, OR 97459

William Lackner, President
P.O. Box 746
Newport, OR 97365

February 21, 2014

Kimberly D. Bose, Secretary

Federal Energy Regulatory Commission
888 First Street NE

Washington, DC 20426

RE: Motion to Intervene OQut of Time submitted by the Clam Diggers Association of
Oregon on February 20, 2014, for FERC Dockets CP13-483-000 and CP13-492-000

Dear Secretary Bose:

After submitting our Motion to Intervene Out of Time yesterday it was brought to our attention
that we had the wrong date listed under our Certificate of Service portion of that Motion. Please
accept this corrected version of our Motion to Intervene Out of Time that corrects this error. The
original Motion was served to everyone in the FERC Service List for FERC Dockets CP13-483-
000 and CP13-492-000 on February 20, 2014, and this corrected Motion to Intervene Out of
Time will also be served to everyone in the Service List for the Jordan Cove / Pacific Connector
Project.

Sincerely,

Chuck Erickson
William Lackner




UNITED STATES OF AMERICA
DEPARTMENT OF ENERGY
FEDERAL ENERGY REGULATORY COMMISSION

IN THE MATTERS OF
Jordan Cove Energy Project, L.P. ) Docket CP13-483-000
Pacific Connector Gas Pipeline, L.P. ) Docket CP13-492-000

CLAM DIGGERS ASSOCIATION OF OREGON MOTION TO INTERVENE OUT OF
TIME

Pursuant to 18 C.F.R. 385.214, the Clam Diggers Association of Oregon, hereby respectfully
moves to intervene in the Jordan Cove Energy Project and the Pacific Connector Gas Pipeline
applications submitted to the FERC on May 21, 2013 and June 6, 2013.

L. Identity/Contact Information
We ask that all communication in regards to this motion be addressed to the following:

Chuck Erickson, Director

Clam Diggers Association of Oregon
2727 Stanton Street

North Bend, OR 97459

William Lackner, President

Clam Diggers Association of Oregon
P.O. Box 746

Newport, OR 97365

II. Declaration of Interest

On May 21, 2013, Jordan Cove Energy Project, L.P. filed an application under section 3 of
the Natural Gas Act (NGA) and Parts 153 and 380 of the Commission’s regulations, seeking
authorization to site, construct and operate a natural gas liquefaction and liquefied natural gas
(LNG) export facility (Liquefaction Project) on the bay side of the North Spit of Coos Bay in
unincorporated Coos County, Oregon, to the north of the Cities of North Bend and Coos Bay.
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On June 6, 2013, Pacific Connector Gas Pipeline, L.P. filed an application with FERC for
approval to construct, own and operate a natural gas transmission pipeline in southern
Oregon. The Pacific Connector pipeline would deliver approximately 1 billion cubic feet of
natural gas per day to the Jordan Cove Energy Project export terminal at Coos Bay

Oregon. There the natural gas would be cooled to form LNG for export from Jordan Cove’s
proposed export terminal.

The proposed LNG export project would require extensive dredging of the Coos Bay, including
but not limited to; Channel Deepening and Widening, an LNG Marine Terminal Slip Dock and
Access Channel ; and the construction of the Pacific Connector Gas Pipeline through the Coos
Bay Estuary and Haynes Inlet. Due to contamination that has been found in Coos Bay
sediments, this dredging will negatively impact clams in the Coos Bay both indirectly and
directly as described below.

III. Basis for Intervention

My name is Chuck Erickson and I am the Director of the Clam Diggers Association of Oregon
and have been a resident of Oregon for 58 years. We recently received records from my Oregon
Public Records Request we made to Oregon International Port of Coos Bay and Oregon
Department of Environmental Quality. Port released documents to us in 2014.

The following information has recently come to light.

In December 2, 1998 EPA and Oregon DEQ entered into a deferral agreement that non-
compliance would be reported to the EPA concerning the clean-up of Charleston sediment
contamination of hazardous substances (Tributyltin, metals, PAHs, PCBs) in Coos Bay near the
proposed Jordan Cove Energy site.

In 2001 EPA Superfund Record of Decision 12.0 clearly states that bioaccumulation test were to
be done two years after cleanup and annual monitoring of the sediments for five years. When this
was completed the sediment quality was to be monitored at five year intervals.

In the public records emails we received from the Oregon International Port of Coos Bay and
their agents, they clearly state that the annual and the five year tests were never done. The Port
did not supply the bioaccumulation test results and we assume those were also never done. The
Oregon Department of Environmental Quality failed to contact the EPA that the Port was non-
compliant with their cleanup agreements. Emails I received late 2013 from Eugene DEQ stated
they have never received any test results from Oregon International Port of Coos Bay. These
facts also show that DEQ was also non-compliant with the Superfund Deferral agreement.
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The records request we received included emails from the Port which show that Coos Bay
sediment testing was finally done in 2012.The test results were provided to the Port in October
2013 by Geosyntec consultants. The Port did not release these documents to us until 2014.

These documents indicate heavy metals exceeding minimum requirements in the sediment
composite test. The single samples tested were near maximum allowed for heavy metal.

These test results also show the following contaminates: tributyltin, antimony, chromium,
copper, mercury, nickel and zinc are still present in the sediments sampled. In these same
requested emails there were references being made of using samples from other areas of the bay
in order to close this matter.

Through our website and members we have learned that Geoduck clams have been taken by
commercial and sport harvesters in Coos Bay. Pictures were posted on our website showing a
Geoduck harvested. Through our research we found that these clams were present in historical
times. Our organization contacted the Oregon Department of Fish and Wildlife Director Roy
Elicker to list the Geoduck clams as threatened or endangered species. These clams are only
found in limited numbers in Coos Bay and Netarts Bay. ODFW refused our request to list these
last remaining stocks of clams. We believe that the planned facility at Jordan Cove LNG export
is the reason for their refusal to take action to protect these resources. These remaining Coos Bay
Geoduck clams may be the last surviving Geoducks in the State of Oregon.

The President of the Clam Diggers Association of Oregon, William Lackner, was shown pictures
of clams by an Oregon Department of Fish and Wildlife employee at the Charleston Field Office.
These pictures clearly showed deformed clams from Coos Bay. Mr. Lackner contacted the
ODFW employee by email for copies of these photographs. The Charleston ODFW employee
refused the request for copies of the photographs and stated they were his personal property.

Mr. Lackner has repeatedly made requests to Newport Oregon Department of Fish and Wildlife
to implement an Invertebrate Species Plan for Oregon bays. The Clam Diggers association of
Oregon has members along the entire coast of Oregon. Our members have observed clam die
offs and crab die offs. When these were reported to the State of Oregon we were told the die offs
were natural or they don’t have people available to investigate.

Clam Diggers Association of Oregon has contacted the State of Oregon to report sewage spills in
Oregon bays. The Oregon Department of Agriculture in Salem has refused to implement the
sewage spill notification system to which they agreed. The State excuse is they do not have
enough money.

Through our recent request for information from Eugene Oregon Department of Environmental
Quality we have learned that DEQ sampling of Coos Bay 1995 dredging samples for
contaminates were done incorrectly. Because DEQ did not know how to collect the samples
correctly, contaminates like tributyltin could not be tested and all 14 loads of dredged materials
failed to detect (TBT) tributyltin. Tributyltin is a known human health risk and can bio-
accumulate in shell fish and finned fish.
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We also learned from documents and recent communications that DEQ did not use scientific
proven methods for detecting contaminates in Coos Bay sediments. DEQ failed to do tissue
sampling on clams before and after dredging took place in Coos Bay. Because clams bio-
accumulate toxic contaminates they are the litmus test if contaminates are present in sediments.
This sample method is used worldwide by scientists who study the effects of environmental
pollution in sediments. In other words, clams are the canaries of the coal mine.

DEQ did some limited testing of clams for contaminates in Coos Bay. From DEQ documents and
communications we have learned that their sampling methods were less than scientific. DEQ
never sampled the original 1970°s area where baseline for contaminates were established.

When DEQ did test, they never tested the same area again even though contaminates were
present in high numbers for the clams sampled. DEQ did not follow scientific protocol by using
baseline methodology for their tissue contaminates studies. It was also learned that the clams
samples were not all sent to the testing lab as whole shell clams. The larger gaper clams were
dissected and not sent whole. It was learned that some internal parts of the clam were not sent for
testing. This may explain why the Gaper clams tested much lower than the softshell clams. This
methodology of using two systems for sampling is less than scientific and could result in errors.

DEQ has informed the Clam Diggers Association that non source point benzo(a)pyrene levels
have risen since the 1979 EPA study. This increase is noted in the Coos Bay Toxics Study. The
sediment studies for Jordan Cove LNG have not included tissue sampling for clams. The
methodology used by the Jordan Cove studies may contain errors for contaminates in Coos Bay
sediments.

Due to the recent findings described above showing that sufficient studies have not been
completed to date, and in an effort to protect Coos Bay clams, clam diggers and the interest of
any and all citizens who may potentially ingest clams coming from the Coos Bay, the Clam
Diggers Association of Oregon respectfully request to be made a party to this proceeding and be
permitted to intervene in this proceeding with all the rights attendant to such status. No other
party will or can adequately represent the Clam Diggers Association of Oregon and no prejudice
to, or additional burdens would occur to existing parties as a result of the FERC permitting

this intervention. Participation of the Clam Diggers Association of Oregon in this proceeding
would be in the public interest.

CERTIFICATE OF SERVICE
We hereby certify that notice of this Motion to Intervene Out of Time will be served
electronically or by first class mail to each person designated in the official service list compiled
by the Commission in the above-captioned proceedings.

Sincerely,

Chuck Erickson
William Lackner
Dated this 20" day of February 2014
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Potential Impact of
Jordan Cove LNG Terminal construction on

the Nursery Habitat of the Dungeness crab.
Salem, Oregon, January 14, 2019

Sylvia Yamada Ph.D.
yamadas@science.oregonstate.edu

The Dungeness crab (Cancer magister) supports an important commercial and sport fishery from
Alaska to California. Total annual landings in recent years exceeded 25,000 tons (55 million
pounds) (FAO statistics, 2012). In Oregon, the 2014 Dungeness fishing season yielded 14.4 million
pounds, $50 million to crabbers and an estimated $100 million to the Oregon economy (Oregon
Dungeness Crab Commission in Fisherman’s News On line). The Dungeness fishery is the most
valuable commercial fishery in Oregon (Rasmusen 2013).

The life cycle of Dungeness crab is complex, depending on both estuarine and near-shore habitats.
Typically, mating occurs in shallow water, and females migrate offshore to brood and hatch their
eggs. The early larval stages feed and rear in the near-shore water column, after which the final
larval stage rides tidal currents back to shore and settles out in shallow estuarine habitats. The
final larval stage molts into a ~5 -7 mm wide first crab stage. The highest densities of juvenile
Dungeness crabs are found in estuaries, which provide warm water, high biological productivity
and protection from predators. Sand substrate and eelgrass beds are preferred habitat for these
young crabs, which bury in the sand and hide in the eelgrass to escape predators. Size
measurements of crabs trapped at Russell Point in Coos Bay (below the Highway 101 McCullough
Bridge) show that Dungeness crabs in their first two years of life (100 mm carapace width and
smaller) are extremely abundant in the mid-to low intertidal areas such as pools and eelgrass beds
(Figure 1).

In my research documenting the status of the non-native European Green crab in Coos Bay, |
encounter young Dungeness crabs in all my study sites. | selected a sub-set of my sites closest to
the proposed Jordan Cove Energy Project: the north and south sides of Trans Pacific Lane and the
beach adjacent to the Roseburg Forest Product watchman’s booth. The results from over 600
trap-days, show that young Dungeness crabs are consistently abundant from 2002 to 2014 at all
sites, with an average catch of 15 per trap (Table 1). These trapping results confirm the findings by
Emmett and Durkin (1985) that estuaries are important nursery habitats for Dungeness crabs. This
fact has to be kept in mind when a trench is dug In Haynes Inlet, the Trans Pacific Parkway is to be
expanded and an upland area is cut out to create a berth for ocean-going vessels. Not only will the
turbidity during the construction phase be of concern to the ecological community, the on-going
dredging to maintain the berth and shipping channels will continue to be a disturbance to the
ecosystem. It will result in habitat loss for native species, including the valuable Dungeness crab. In
one study between 45 to 85 % of the Dungeness crabs died during a simulated dredging operation
(Chang and Levings, 1978).

Sylvia Yamada is a marine ecologist who has studied native crabs and the invasive European green
crab in Oregon and Washington for over 20 years.
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Figure 1. Size frequency distribution of Dungeness crabs trapped in pools and eelgrass at Russell
Point, below the Highway 101 McCullough Bridge, in June 2003. Adult crabs are greater than 100
mm in carapace width. It is estimated that the first 2 year classes are represented.
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Table 1. Trapping Data for study sites along Trans Pacific Lane and Roseburg Forest Product causeway from 2002-2014.

European Hairy shore Purple shore Dungeness Cancer Red rock t
Date Trap Zone | green crab | crab crab crab magister crab E;?{ #
Type Carcinus Hemigrapsus Hemigrapsus Cancer (Recruits Cancer sculpin Traps
maenas oregonensis nudus magister <50mm) productus

Roseburg Lumber 6/25/2002 Fish Site 0 0 0 45 0.5 0.1 0 10
Roseburg Lumber 6/16/2003 Fish low 0 0 0 12.2 0 0.7 1.5 10
TransPacific S 7/10/2005 Fish low 0 0 0 6.14 1.14 0 1.86 7
North 7/10/2005 Fish low 0 0 0 0 5.7 0 1.1 10
South 3/25/2005 | minnow | Mid 0 0 0 0 0 0 2.4 10
North 7/10/2005 | minnow | mid 0 0.2 0 0 0.6 0 0.8 5
South 7/10/2005 | minnow | mid 0 0 0 0 0.4 0 0.6 5
Trans-Pacific Bridge | 9/1/2005 Fish Low 0 0 0 6.6 0 3 1 5
9/1/2005 Minnow | high 0 0 0 0.2 0 0 0.4 4
Trans-Pacific Ln. 6/8/2006 Fish Low 0 0 0 4.9 0 0 2.6 10
9/13/2006 Fish 0 0.4 0 0.2 0 0 0.2 5
6/8/2006 Minnow | high 0 0 0 0.7 0 0 2.3 10
Trans Pacific Br. 9/13/2006 | Minnow 0.2 0 0 0 0 0 0.2 5
TransPacific Ln. N 5/25/2007 Fish Mid 0.5 0.2 0 1 0.1 0 0.8 10
7/14/2007 Fish 0.4 1.47 0 23.53 0 0 0.2 15
9/26/2007 Fish 0 0 0 4.75 0 0 0 8
TransPacific Ln. S 5/25/2007 Fish Mid 0.09 0 0 0.82 0 0 0.36 11
7/14/2007 Fish 0.27 0.07 0 9 0 0.07 1 15
9/26/2007 Fish 0 0 0 2.71 0 0 0.14 7
TransPacific Bridge | 5/25/2007 Fish Mid 0 0 0 1.33 0 0 0 6
9/25/2007 | minnow | high 0 0 0 1.6 0 0 0.4 5
TransPacific Ln. N 6/18/2008 Fish Mid 0.1 0.2 0 7.4 0 0 7.8 10
6/19/2008 Fish 0 0 0 1.75 0 0 3.25 8
9/18/2008 Fish 0 0.1 0 23.4 0 0 0.7 10
TransPacific Ln. S 6/18/2008 Fish Mid 0.5 0 0 17.2 0 0 2.2 10
6/19/2008 Fish 0.37 0 0 17.63 0 0 1.37 8
9/18/2008 Fish 0.1 0 0 22.6 0 0 0.3 10
TransPacific Ln. N 7/8/2009 Fish Mid 0.13 0 0 9.88 0 0 0.38 8




7/9/2009 Fish 0.1 0.2 0 11.3 0 0 0.3 10
07/0/09 Fish 0.1 0 0 11.7 0 0 0.5 10
TransPacific Ln. S 7/8/2009 Fish Mid 0 0 0 24.38 0 0 0.25 8
7/9/2009 Fish 0.1 0 0 30.2 0 0 0.9 10
7/10/2009 Fish 0.4 0 0 16.6 0.1 0 0.5 10
7/11/2009 Fish 0.4 0 0 13.1 0 0 2.7 10
TransPacific Ln. N 3/19/2010 Fish Mid 0 0.4 0 0.7 0 0 0 10
3/20/2010 Fish 0 0.1 0 0.1 0.2 0 0 10
3/21/2010 Fish 0 0.3 0 0.3 0.4 0 0 10
6/25/2010 Fish 0 0 0 35.7 0 0 1.1 9
6/26/2010 Fish 0 0 0 75.9 0 0 0.4 10
TransPacific Ln. S 3/19/2010 Fish Mid 0 0 0 1.9 0.9 0 0 10
3/20/2010 Fish 0.1 0 0 1.7 0 0 0 10
3/21/2010 Fish 0 0 0 2.5 0.1 0 0 10
6/25/2010 Fish 0 0 0 90.6 0 0 0 10
6/26/2010 Fish 0 0 0 69.9 0 0 1.6 20
TransPacific Ln. N 7/17/2011 Fish Mid 0 0.6 0 4.73 0.27 0 0.73 15
10/17/2011 Fish 0 0 0 5.3 0 0 0.2 10
TransPacific Ln. S 7/16/2011 Fish Mid .03 0.09 0 1.5 0.06 0 1.53 34
7/17/2011 Fish 0 0.13 0 2.07 0.47 0 1.2 15
TransPacific Ln. N 6/27/2012 Fish Mid 0 0 0 89.2 0 0 0.4 5
TransPacific Ln. S 6/25/2012 Fish Mid 0 0 0 9.75 0 0 0.75 12
6/27/2012 Fish A1 0 0 5.2 0 0 0.67 9
TransPacific Ln. S 3/22/2013 Fish Mid 0 0 0 1.75 0 0 0 20
3/23/2013 Fish 0 0 0 6.79 0 0 0 19
7/12/2013 Fish 0 0 0 7.37 0 0 1.6 30
7/13/2013 Fish 0 0 0 5.24 0 0 1.48 25
TransPacific Ln N 7/12/2014 Fish 0 0 0 40.33 0 0 0.5 12
7/13/2014 fish 0 0 0 24.9 0 0 0.4 12
TransPacific Ln. S 7/12/2014 Fish 0 0 0 47.27 0 0 0 15
7/13/2014 fish 0 0 0 23.83 0 0 0 12
Average 0.068 0.075 0 14.955 0.067 0.065 | 0.874
Total # Traps 649




Impact of Jordan Cove LNG Terminal
by Sylvia Yamada
Salem, Oregon January 15, 2019

| have been studying crabs in Oregon estuaries, including Coos
Bay, for over 20 years.
| am concerned that the construction of the Jordan Cove Energy
Project could impact important habitats for native species,
including the Dungeness crab.
The Dungeness crab fishery is the most valuable commercial
fishery in Oregon. In a good year, landings yield 100 million S to
the Oregon economy.
The highest numbers of juvenile crabs are found in soft sediments
and eel grass beds of estuaries. This is where the young crabs find
food and shelter from predators.
In my study site along Trans Pacific Parkway, | have consistently
trapped an average of 15 young Dungeness crabs per trap.
The importance of this nursery habitats has to be kept in mind
when

o atrenchis dug In Haynes Inlet,

o the Trans Pacific Parkway is expanded and

o an upland area is cut out to create a berth for ocean-going

vessels.

Not only will the turbidity during the construction phase be of
concern to the ecological community, the on-going dredging to
maintain the berth and shipping channels will continue to be a
disturbance to the ecosystem.
In a study, designed to simulated a dredging operation, between
45 to 85 % of the Dungeness crabs died.
In summary, construction and maintenance of the Jordan Cove
LNG Terminal will result in habitat loss for native species,
including nursery habitat for the valuable Dungeness crab.
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www.oregon.gov/dsl/ss

State Land Board

RE: Questions and recommendations regarding the application for Coos Estuary
Navigation Reliability Improvements (AM-18-011/RZ-18-007/HBCU-18-003
Jordan Cove Energy Project L.P)

Kate Brown

Governor

Dennis Richardson

) Secretary of State
To whom it may concern:

Tobias Read

We understand that the application is for rezoning portions of 3 parcels of subtidal
State Treasurer

estuarine property (59-CA, 2-NA, 3-DA) to DDNC-DA in order to dredge for
improved ship navigation.

We are particularly concerned with the potential impacts to eelgrass (Zostera marina)
populations as eelgrass is an important habitat for many estuarine species and improves estuarine
water quality. The following comments fit under CBEMP Policy 4: Resource Capability
Consistency and Impact Assessment. Eelgrass habitat in the Coos Estuary has experienced a net
loss since 2005 (from mapping/GIS methods) and abundance has declined more recently since
2016 (from intertidal field surveys).

Regarding our concerns we have questions and recommendations.
First, we have two questions regarding clarification of parcels in question.

1) Three parcels are listed in the narrative but four are shown in the maps. Why is 52-NA
not included in the application narrative for rezoning?

2) Throughout the narrative the parcels are listed as 59-CA, 2-NA, 3-DA. However, on page
16 in the Response the parcels are listed as 59-CA, 3-NA, and 2-DA. Presumably this is a
typo, but should be corrected.

Second, we are concerned about the potential presence of eelgrass in the areas to be dredged. The
application classifies the areas to be dredged as “deep subtidal habitats” (exhibit 4: page 12) and
cites Jefferts 1977 when stating that the substrate is mostly sand (exhibit 4: page 7). This survey
is more than 40 years old and no source information for Jefferts 1977 is given in the application.
It is unlikely that this survey applies directly to the specific areas intended for dredging. We do
know that subtidal areas are important habitat for eelgrass and to our knowledge there have been
no recent eelgrass surveys of the intended dredge or dredge-line areas (approximately 36.2 acres
combined). Eelgrass is known to occur from depth ranges of 1.4 m to below -5.0 m MLLW in
Pacific Northwest Estuaries (Puget Sound, Thom et al. 2008) and occurs in the primary channels



of the South Slough estuary. Our examination of the selected sites using GIS indicates depth
range starting from -5.5 to below -8.0 MLLW, suggesting eelgrass could be present within these
sites. We recommend these areas be surveyed for eelgrass and the survey data be included in the
application before this application for rezoning is considered. This could be done rapidly and
cost effectively using an underwater camera and focusing on the shallowest areas and a number
of randomly selected locations.

Third, the temporary dredge line will cross eelgrass habitat as it approaches APCO site 2 (inset
Figure 1.3-1, Exhibit 5, page 2). We appreciate that the plan intends to reduce impact to eelgrass
by constructing a temporary structure to span above the eelgrass beds (Exhibit 4: page 2).
However, this includes driving 5-6 piles within the eelgrass beds and then removing them at the
completion of the project, which would cause additional ongoing disturbance during the 3 years
allotted to the project. Eelgrass is known to be sensitive to increases in turbidity and sediment,
due to light requirements for photosynthesis (Thom et al., 2008). The application states that the
location was chosen in the narrowest location in the eelgrass bed (Exhibit 4: page 2). This is
obviously not correct as the figure itself shows decreased eelgrass to the west along the railroad
(Figure 1.3-1, Exhibit 5, page 2). We recommend that this disturbance be prevented entirely by
simply running the pipe alongside the Trans Pacific Railroad Bridge or choosing an alternative
disposal site. If the route cannot be altered, we recommend considering methods for reducing
impacts on eelgrass due to the disturbance from pile installation and removal and damage
incurred during positioning and stabilization of the barge used for pile installation and removal.

Thank you for considering these clarifying questions and recommendations for project
improvement.

Sincerely,

Shon Schooler, Ph.D.

Research Coordinator

South Slough National Estuarine Research Reserve
PO Box 5417

Charleston, OR 97420

Reference:
Thom, R.M., Southard, S.L., Borde, A.B., and Stoltz, P., 2008. Light requirements for growth and survival
of eelgrass (Zostera marina L.) in Pacific Northwest estuaries. Estuaries and Coasts 31:969-980.
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Executive Summary
This report provides detailed statewide, regional and county travel impact
estimates for Oregon from 1992 to 2017. The report also provides
average spending and volume estimates for overnight visitors for most
counties. The estimates for 2017 are preliminary. Secondary impacts and
travel industry GDP are provided at the state level.

Travel Spending, Employment and earnings continue to expand
The Oregon travel industry continued to exhibit strong growth in 2017, as
all measures of travel activity were up over 2016.

e Spending. Total direct travel spending in Oregon was $11.8
billion in 2017. The annual increase from 2016 was 4.7 percent in
current dollars. In real, inflation-adjusted, dollars travel spending
increased by 3.2 percent. Visitor spending, excluding
transportation, increased by 3.6 percent in current dollars. This is
the eighth consecutive year of growth in travel spending following
the recession.

e Travel Activity. An estimated 28.8 million overnight visitors
traveled to Oregon destinations in 2017 (preliminary). This
represents a 1.0 percent increase over 2016. Since 2010,
overnight person-trips have increased by 2.2 percent per year.
Domestic visitor air arrivals to Oregon (4.0 million) increased by
5.5 percent for the year. Room demand, as measured by STR, Inc.,
increased by 1.3 percent for the year.[1]

e Employment. Total travel generated employment was 112,200 in
2017. This represents a 2.2 percent increase over 2016, the
seventh consecutive year of employment growth following the
steep decline from 2008 to 2010. Employment has increased by
3.2 percent per year since 2010.

e Secondary Impacts. The re-spending of travel-generated revenues
by businesses and employees generates additional impacts. In
2017, these secondary impacts were equivalent to 58,300 jobs
with earnings of $2.8 billion. Most of these jobs were in various
professional and business services.

e GDP. The Gross Domestic Product of the travel industry was $5.0
billion in 2017. Overall, the travel industry is one of the three largest
export-oriented industries in rural Oregon counties (the other two being
agriculture/food processing and logging/wood products).

1. The STR reports were prepared for the Oregon Tourism Commission
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The Oregon Travel Industry is A Leading Export-Oriented Industry
Travel and tourism is one of the most important “export-oriented” industries in
Oregon. It is especially important in the non-metropolitan areas of the state,
where manufacturing and traded services are less prevalent. Over the past
decade, travel industry employment and earnings growth also compares
favorably to other industries.

Change in Earnings and Employment (2003-2016)

Selected Export Oriented Industries

Agriculture & Food
Forestry & Wood

Micro-Electronics B Employment

Other Manufacturing B Earnings

Software

Travel

-40% -20% 0%  20% 40% 60% 80% 100%

Note: The most current data is for 2016.

The Travel Industry Benefits All Regions of Oregon

Although most travel spending and related economic impacts occur within
Oregon’s urban areas, the travel industry is important throughout the state. In
general, travel-generated employment is relatively more important in rural
counties.

Travel Generated Employment
as a Percent of Total Employment (2016)

All Other

Urban*

0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%

*The urban counties are Clackamas, Lane, Marion, Multnomah, and Washington. The most current data is for 2016.
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Preface

The purpose of this study is to document the economic significance of the
travel industry in Oregon and its thirty-six counties and seven tourism
regions from 1992 to 2017. These findings show the level of travel
spending by visitors traveling to and within the state, and the impact this
spending had on the economy in terms of earnings, employment and tax
revenue. Estimates of overnight visitor volume and average spending are
also provided for all tourism regions and most counties. The estimates for
2017 are preliminary.

Dean Runyan Associates prepared this study for the Travel Oregon. Dean
Runyan Associates has specialized in research and planning services for the
travel, tourism and recreation industry since 1984. With respect to
economic impact analysis, the firm developed and currently maintains the
Regional Travel Impact Model (RTIM), a proprietary model for analyzing
travel economic impacts at the state, regional and local level. Dean
Runyan Associates also has extensive experience in project feasibility
analysis, market evaluation, survey research and travel and tourism
planning.

Many individuals and agencies provided information and advice for this
report. The state agencies that provided essential information were the
Parks and Recreation Department and the Department of Revenue. At the
federal level, data was obtained from the U.S. Forest Service, the
Department of Labor and the Bureau of Economic Analysis. Additionally,
numerous local governments and visitor bureaus throughout Oregon
provided information.

Finally, special thanks are due to Ladan Ghahramani, Research Manager,
Michael Sturdevant, Director of Global Marketing Services , and Todd
Davidson, Chief Executive Officer of Travel Oregon, for their support and
assistance.

Dean Runyan Associates, Inc.
833 SW 11th Ave., Suite 920
Portland, OR 97205

503.226.2973
info@deanrunyan.com
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Oregon Coast Travel Impacts and Visitor Vo
Travel Indicators
Visitor Spending Impacts

Amount of Visitor Spending that supports 1 Job
Employee Earnings generated by $100 Visitor Spending
Local & State Tax Revenues generated by $100 Visitor Spending

Visitor Volume

Additional visitor spending if each resident household encouraged one additional

overnight visitor (in thousands)
Additional employment if each resident household encouraged one additional
overnight visitor

Visitor Shares

Travel Share of Total Employment (2016)*
Overnight Visitor Share of Resident Population (2017p)**

lume

$87,612
$31
$4.26

$22,174

253

18.5 %
21.2%

Overnight Visitor Spending and Volume

*Source: Bureau of Economic Person nghts Spendmg
Analysis and Bureau of Labor Hotel
Statistics. Estimates by Dean Runyan Private otel STVR* Private
Associates. Home 44.9% Home
**Annual Overnight Visitor Days 15.4% 6.4
fIVIded by (Resident Population) Other
365. Overnight!
19.2%

Visitors who stay in private
homes typically comprise Hotel,
the largest share of S’V}‘\’/tg'i
overnight visitor volume. Other 74.4%
Visitors who stay overnight Overnight
in commercial lodging 39.7%
typlcal ly h_ave the g_rl._ehateSt_ as a percent of total as a percent of total
economic lmpact. ere iIs
substantial variation among Person Person Visitor
destinations, however. Trips  Nights  Spending
Most rural and suburban (Thousands) (Thousands) ($Millions)
areas have high shares of Hotel, Motel, STVR* 3,348 7,650 992
private home visitation. Private Home 728 2,624 86
Urban areas tend to have Other Overnight 1,941 6,763 256

All Overnight 6,018 17,037 1,334

greater shares of

hotel/motel stays.

Note: Person Trips and Person Nights are in Thousands.
Visitor Spending is in $Millions. Details may not round to
total due to rounding
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Oregon Coast
Direct Travel Impacts, 2010-2017p
Ave. Annual Chg.

Spending ($M) 2010 2012 2014 2015 2016 2017 16-17 10-17
Total (Current $) 1,500 1,592 1,801 1,872 1,943 1,985 2.2% 4.1%
Other 28 31 20 23 25 26 2.7% -1.0%
Visitor 1,472 1,561 1,780 1,849 1,917 1,959 2.2% 4.2%
Non-transportation 1,291 1,347 1,562 1,664 1,740 1,768 1.6% 4.6%
Transportation 181 214 218 185 178 192 7.8% 0.8%
Earnings ($M)
Earnings (Current $) 427 452 506 545 580 614 59% 5.3%

Employment (Jobs)

Employment 19,690 19,670 20,830 21,540 22,320 22,710 1.7% 2.1%
Tax Revenue ($M)
Total (Current $) 55 60 68 73 79 83 6.0% 6.1%
Local 20 20 24 27 28 30 45% 6.1%
State 36 40 43 46 50 54 6.9% 6.0%

Other spending includes resident air travel, travel arrangement and reservation services, and
convention and trade show organizers. Non-transportation visitor spending includes
accommodations, food services, retail, food stores, and arts, entertainment & recreation. Visitor
transportation spending includes private auto, auto rental, other local ground transportation and
one-way airfares.

Earnings include wages & salaries, earned benefits and proprietor income.

Employment includes all full- and part-time employment of payroll employees and proprietors.
Local tax revenue includes lodging taxes, auto rental taxes and airport passenger facility charges paid
by visitors.

State tax revenue includes lodging, and motor fuel tax payments of visitors, and the income tax
payments attributable to the travel industry income of businesses and employees.

Federal tax revenue includes motor fuel excise taxes and airline ticket taxes paid by visitors, and the
payroll and income taxes attributable to the travel industry income of employees and businesses.
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Oregon Coast

Travel Impacts, 2006-2017p

Total Direct Travel Spending ($Million)

2006 2008 2010 2012 2015 2016 2017
Destination Spending 1,436.6 1,525.1 1,472.2 1,561.5 1,849.1 19174 1,959.2
Other Travel* 26.4 25.6 28.0 30.9 227 25.4 26.1
Total 1,463.0 1,550.7 1,500.1 15924 1,871.9 1,942.8 1,985.4

Visitor Spending By Commodity Purchased ($Million)
2006 2008 2010 2012 2015 2016 2017

Accommodations 317.8 340.0 334.7 350.9 4457 468.9 489.5
Food Service 360.0 386.9 393.3 413.4 5324 566.6 579.3
Food Stores 141.5 152.4 146.4 157 .1 186.7 188.7 186.3
Local Tran. & Gas 174.2 215.0 178.6 2111 180.7 174.2 188.7
Arts, Ent. & Rec. 218.3 216.9 208.2 2121 252.2 262.2 261.8
Retail Sales 220.3 209.6 208.1 213.9 247.5 253.2 250.5
Visitor Air Tran. 4.6 4.4 2.9 2.9 4.0 3.6 3.0
Total 1,436.6 1,525.1 1,472.2 1,561.5 1,849.1 19174 1,959.2

Industry Earnings Generated by Travel Spending ($Million)
2006 2008 2010 2012 2015 2016 2017

Accom. & Food Serv. 275.7 304 .1 294.7 313.9 3911 416.5 446.4
Arts, Ent. & Rec. 62.2 71.3 64.4 65.8 71.0 74.6 76.3
Retail* * 48.1 49.6 47.7 49.9 60.9 64.0 65.7
Ground Tran. 5.3 5.7 54 5.8 7.5 8.3 8.7
Visitor Air Tran. 1.6 1.6 1.7 2.1 3.3 3.6 3.6
Other Travel* 12.2 11.9 13.4 14.9 11.5 12.8 13.3
Total 405.1 444.2 427.4 452.5 545.3 579.8 614.1

Industry Employment Generated by Travel Spending (Jobs)
2006 2008 2010 2012 2015 2016 2017
Accom. & Food Serv. 13,140 13,710 12,850 12,860 14,330 14,900 15,350

Arts, Ent. & Rec. 4,060 4,430 4,070 3,970 4,000 4,090 4,050
Retail* * 2,410 2,410 2,260 2,280 2,620 2,690 2,680
Ground Tran. 190 190 180 180 220 230 230
Visitor Air Tran. 40 40 30 40 60 60 60
Other Travel* 290 320 300 340 320 350 340
Total 20,140 21,110 19,690 19,670 21,540 22,320 22,710
Tax Receipts Generated by Travel Spending ($Million)

2006 2008 2010 2012 2015 2016 2017
Local Tax Receipts 18.4 18.3 19.5 201 27.3 28.3 29.6
State Tax Receipts 34.6 37.2 35.7 39.5 46.0 50.4 53.8
Total 53.0 55.6 55.2 59.6 73.3 78.7 83.4

Details may not add to total due to rounding. * Other Travel includes ground transportation and air travel impacts
for travel to other Oregon visitor destinations and travel arrangement services.** Retail includes gasoline.
Federal tax receipts not included.
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Oregon Coast Visitor Spending and Visitor Volume

Visitor Spending by Type of Traveler Accommodation ($Million), 2017p

2008 2010 2012 2014 2016 2017

Total Destination Spending 1,525 1,472 1,561 1,780 1,917 1,959
All Overnight 1,030 990 1,042 1,191 1,298 1,334
Hotel, Motel, STVR* 724 696 729 863 962 992

Private Home 78 76 83 84 84 86

Other Overnight 227 218 230 244 252 256

Day Travel 496 482 520 589 619 626

Day Travel 496 482 520 589 619 626

Average Expenditures for Overnight Visitors, 2017p

Travel Party Person Party Length of

Day Trip Day Trip Size Stay (Nights)

Private Home $84 $304 $33 $117 2.6 3.6
Other Overnight $126  $440 $38 $132 3.3 3.5
All Overnight $216 $597 $78 $222 2.8 2.8

Overnight Visitor Volume, 2015-2017p

Person-Nights (000) Party-Nights (000)
2015 2016 2017 2015 2016 2017
Hotel, Motel, STVR* 7,455 7,751 7,650 3,049 3,170 3,129
Private Home 2,595 2,619 2,624 1,006 1,015 1,017
Other Overnight 6,703 6,796 6,763 2,011 2,038 2,030
All Overnight 16,753 17,166 17,037 6,067 6,223 6,175
Person-Trips (000) Party-Trips (000)
2015 2016 2017 2015 2016 2017
Hotel, Motel, STVR* 3,514 3,646 3,348 1,437 1,491 1,369
Private Home 756 727 728 292 281 282
Other Overnight 1,973 1,999 1,941 592 600 582
All Overnight 6,242 6,372 6,018 2,322 2,372 2,233

"Hotel, Motel, STVR" category includes all lodging where a lodging tax is collected except
campgrounds. "Other Overnight" category includes campgrounds and vacation homes.
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Coos County
County Travel Impacts and Visitor Volume

Visitor Spending Impacts

Amount of Visitor Spending that supports 1 Job $81,129

Employee Earnings generated by $100 Visitor Spending $28

Local & State Tax Revenues generated by $100 Visitor Spending $3.68
Visitor Volume

Additional visitor spending if each resident household encouraged one additional $4,522

overnight visitor (in thousands)

Additional employment if each resident household encouraged one additional 56

overnight visitor
Visitor Shares

Travel Share of Total Employment (2016)* 10.5%
Overnight Visitor Share of Resident Population (2017)** 11.0 %

Overnight Visitor Spending and Volume

*Source: Bureau of Economic Person nghtS Spendlng
Analysis and Bureau of Labor
Statistics. Estimates by Dean Runyan Hotel,

Private Motel,  Private

Associates.

H STVR* H
**Annual Overnight Visitor Days ome ome

o , : 31.7% 42.7%  15.2%
divided by (Resident Population) Other
*365. OvernightT

14.6%

Visitors who stay in private
homes typically comprise Hotel

the largest share of Motel,
overnight visitor volume. Other STVR*
t

- . i 70.2%
Visitors who stay overnight ©Yemish

) : : 25.6%

in commercial lodging

typical |y have the greatest as a percent of total as a percent of total

economic impact. There is

substantial variation among Person Person Visitor

destinations, however. Trips  Nights  Spending

Most rural and suburban (Thousands) (Thousands) ($Millions)

areas have high shares of Hotel, Motel, STVR* 579.7  1,096.4 121.2

private home visitation. Private Homg 267.3 812.9 26.2

Urban areas tend to have Other Overnight 203.4 657.6 25.3
All Overnight 1,050.4 2,567.0 172.7

greater shares of

hotel/motel stays. Note: Person Trips and Person Nights are in Thousands.

Visitor Spending is in $Millions. Details may not round to
total due to rounding
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Coos
Direct Travel Impacts, 2010-2017p

Ave. Annual Chg.

Spending ($M)
Total (Current $)
Other
Visitor
Non-transportation
Transportation
Earnings ($M)
Earnings (Current $)

Employment (Jobs)
Employment

Tax Revenue ($M)
Total (Current $)
Local
State

2010
210.8
11.9
198.9
172.4
26.4

56.3

2,940

1.1

2012
230.7
12.6
218.0
186.5
31.5

60.4

3,030

3
1.1
2

2014
252.6
11.2
241.3
209.4
31.9

66.6

3,030

7.9
1.2
6.7

2015
260.1
9.4
250.8
222.4
28.4

72.0

3,140

8.4
1.4
7.0

2016
265.5
9.1
256.4
229.8
26.6

76.5

3,280

9.0
1.4
7.6

2017
271.1
10.0
261.1
233.3
27.8

79.0

3,300

9.5
1.5
8.0

16-17 10-17
21% 3.7%
9.7% -2.5%
1.8% 4.0%
1.5% 4.4%
4.4%  0.7%
3.3% 4.9%
0.4% 1.6%
5.6% 5.5%
41%  3.9%
59% 5.8%

Other spending includes resident air travel, travel arrangement and reservation services, and
convention and trade show organizers. Non-transportation visitor spending includes
accommodations, food services, retail, food stores, and arts, entertainment & recreation. Visitor
transportation spending includes private auto, auto rental, other local ground transportation and

one-way airfares.

Earnings include wages & salaries, earned benefits and proprietor income.
Employment includes all full- and part-time employment of payroll employees and proprietors.
Local tax revenue includes lodging taxes, auto rental taxes and airport passenger facility charges paid

by visitors.

State tax revenue includes lodging, and motor fuel tax payments of visitors, and the income tax
payments attributable to the travel industry income of businesses and employees.
Federal tax revenue includes motor fuel excise taxes and airline ticket taxes paid by visitors, and the
payroll and income taxes attributable to the travel industry income of employees and businesses.

Historical revisions have been made to correct for the assignment of visitor air travel to the other travel category
total. This correction does not effect economic impact totals.
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Coos County

Travel Impacts, 2006-2017p

Total Direct Travel Spending ($Million)

2006 2008 2010 2012 2015 2016 2017
Destination Spending 204.8 217.4 198.9 218.0 250.8 256.4 261.1
Other Travel* 13.2 14.9 11.9 12.6 9.4 9.1 10.0
Total 218.0 232.3 210.8 230.7 260.1 265.5 271.1
Visitor Spending By Commodity Purchased ($Million)

2006 2008 2010 2012 2015 2016 2017
Accommodations 42.7 447 40.7 45.3 55.5 58.8 61.5
Arts, Ent. & Rec. 36.1 35.9 33.1 34.8 39.8 40.7 40.6
Food Service 51.5 55.6 53.9 58.7 72.8 76.0 7.7
Food Stores 19.6 21.3 19.9 21.7 25.1 25.1 24.7
Local Tran. & Gas 23.7 29.6 235 28.6 244 23.0 24.8
Retail Sales 26.6 26.0 24.8 26.1 29.1 29.2 28.9
Visitor Air Tran. 4.6 4.4 29 2.9 4.0 3.6 3.0
Total 204.8 217.4 198.9 218.0 250.8 256.4 261.1
Industry Earnings Generated by Travel Spending ($Million)

2006 2008 2010 2012 2015 2016 2017
Accom. & Food Serv. 35.9 39.5 36.1 38.8 46.5 49.6 51.3
Arts, Ent. & Rec. 9.6 11.0 9.5 10.5 12.0 12.5 12.8
Ground Tran. 0.8 0.9 0.8 0.9 1.1 1.2 1.3
Other Travel* 3.5 3.5 3.8 3.8 4.8 5.2 5.5
Retail** 6.1 6.5 6.0 6.4 7.6 7.9 8.0
Total 56.0 61.3 56.3 60.4 72.0 76.5 79.0
Industry Employment Generated by Travel Spending (Jobs)

2006 2008 2010 2012 2015 2016 2017
Accom. & Food Serv. 1,930 2,010 1,700 1,750 1,860 1,950 2,000
Arts, Ent. & Rec. 770 840 830 870 830 860 820
Ground Tran. 30 30 30 30 30 30 30
Other Travel* 100 110 100 90 100 110 110
Retail** 300 310 280 290 320 330 330
Total 3,140 3,300 2,940 3,030 3,140 3,280 3,300
Tax Receipts Generated by Travel Spending ($Million)

2006 2008 2010 2012 2015 2016 2017
Local Tax Receipts 1.3 1.3 1.1 1.1 1.4 14 1.5
State Tax Receipts 55 5.9 54 6.2 7.0 7.6 8.0
Total 6.9 7.3 6.5 7.3 8.4 9.0 9.5

Details may not add to total due to rounding. * Other Travel includes ground transportation and air travel impacts

for travel to other Oregon visitor destinations, travel arrangement services,

organizers.** Retail includes gasoline.

and convention & trade show

Historical revisions have been made to correct for the assignment of visitor air travel to the other travel category

total. This correction does not effect economic impact totals.
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Coos County Visitor Spending and Visitor Volume

Visitor Spending by Type of Traveler Accommodation ($Million), 2017p

2008 2010 2012 2014 2016 2017
Total Destination Spending 213.0 1959 215.1 238.3 252.8 258.1
All Overnight 141.9 129.3 1419 157.2 168.3 172.7
Hotel, Motel, STVR* 94.5 83.9 93.7 107.1 117.3 121.2
Private Home 24.6 24.2 25.7 26.0 25.8 26.2
Other Overnight 22.8 21.2 22.5 241 25.1 25.3
Day Travel 71.1 66.6 73.2 81.1 84.6 85.4
Day Travel 71.1 66.6 73.2 81.1 84.6 85.4
Average Expenditures for Overnight Visitors, 2017p

Travel Party Person Party Length of

Day Trip Day Trip Size Stay (Nights)

Hotel, Motel, STVR*$269 $510 $111 $209 2.4 1.9
Private Home $83 $253 $32 $98 2.6 3.1
Other Overnight  $131 $425 $38 $124 3.4 3.2
All Overnight $180 $431 $67 $164 2.7 2.4

Overnight Visitor Volume, 2015-2017p

Person-Nights (000)

Party-Nights (000)

2015 2016 2017 2015 2016 2017

Hotel, Motel, STVR* 1,095 1,109 1,096 450 456 450
Private Home 815 816 813 319 319 317
Other Overnight 656 667 658 192 196 193
All Overnight 2,565 2,592 2,567 961 970 960

Person-Trips (000)

Party-Trips (000)

2015 2016 2017 2015 2016 2017

Hotel, Motel, STVR* 579 586 580 237 241 238
Private Home 268 268 267 104 104 103
Other Overnight 203 206 203 59 60 60
All Overnight 1,050 1,061 1,050 401 405 401

"Hotel, Motel" category includes all lodging where a lodging tax is collected except campgrounds.
"Other Overnight" category includes campgrounds and vacation homes.
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RON SADLER

PO Box 411
North Bend, Oregon 97459

ronsad@uci.net

Planning Department
Coos County Courthouse
250 N. Baxter

Coquille, Oregon 97423

May 21, 2010

LAND USE HEARING (FILE # HBCU-10-01

SUPPLEMENTAL TESTIMONY

I have previously submitted written and oral testimony in this case.

During the Applicant's Rebuttal phase at the hearing on May 20, a matter came up that I
feel warrants further discussion.

A participant at the hearing had offered oral testimony regarding his concern that
installing the pipeline across the floor of the bay might re-activate pollutants buried in the
bottom sediments.

His concerns have merit.

Research has shown that Coos Bay contains a number of introduced contaminants,
including several chlorinated hydrocarbons. Chlorinated hydrocarbons are extremely
worrisome in that, once introduced into an ecosystem, they are not broken down by
natural processes and persist in their original form almost indefinitely. While they are not
metabolized and inactivated, they can be removed from cycling through the food chain
by, for example, becoming sequestered and buried in bottom sediments. Significant
disturbances of bottom sediments, such as by trenching and burying a new pipeline,
release these contaminants to once again re-enter the food cycle where they essentially
have the effect of increasing the dosage to which living elements are exposed.

For a more comprehensive and documented discussion of these points, please see my
previous testimony in the Jordan Cove Marine Docking Berth land use hearing included
herewith as Enclosure #1.

Reacting to these concerns during the Rebuttal phase, the Applicant's stated they would
be sampling the sediments along the pipeline route across the bay. They stated that an
unspecified standardized evaluation process would be used which apparently refers to the



protocol used by the Corps of Engineers.

That is all well and good, but one thing is highly probable. The results of the testing will
almost certainly show some level of contaminants occurring at sub-lethal doses.

It is at this point that the logic of attempting to complete the land use approval process in
the absence of a viable Environmental Impact Statement begins to disintegrate.

Let's assume, for the sake of argument, the sediments show a few parts per billion (ppb)
each of polychlorinated biphenyls (PCBs) and polycyclic aromatic hydrocarbons (PAHs).
Apparently nothing to worry about, these are small amounts and any released
contaminants would be washed away with the next outgoing tide. Based on the record
currently before the Board of Commissioners, the decision would no doubt be to go ahead
and approve the pipeline installation as this small amount of persistent organic pollutants
recycling through the food chain should not cause any apparent bad effects.

If a viable EIS were available, in the section entitled "Affected Environment" (missing
entirely, by the way, from the Jordan Cove FEIS), we would find that juvenile Chinook
salmon currently swimming in the Coos Bay estuary carry 25 ppb of PCBs and 300 ppb
of PAHs in their bodies. We would learn that juvenile salmon and their prey
bioaccumulate chlorinated hydrocarbons whenever they become available in the food
chain with detrimental effects on their immune systems which results in increased disease
susceptibility (Enclosure 1). In addition, at some level, genetic effects begin to appear.

In addition, rather than being flushed away on the next tide, we would learn that particles
suspended in the water column in parts of Coos Bay can take as long as 48 days to be
flushed from the estuary (Enclosure 1).

At this point, from a land use approval perspective, it would be apparent that a rubber
stamp approval of the project would not be warranted, as the possibility exists the
planned project could move us closer to a threshold which could initiate irreversible
catastrophic impacts on the bay ecosystem. However, the unknown probability of this
happening would cause a reluctance to cancel the project out of hand.

At this point, it would be logical to refer back to the EIS once again and turn to the
sections on "Need for the project" (also missing from the Jordan Cove EIS) as well as the
section which gives a balanced and complete side-by side comparison of the proposed
project and all reasonable alternatives (yet again, missing from the Jordan Cove EIS).

The rationale of a logical land use decision could be developed as follows:

- If the need was dire and immediate, and if few viable alternatives were
available, it would not be arbitrary or capricious to knowingly accept the
environmental risks to the estuary and approve the pipeline in order to better serve
the greater societal needs.



- If the need was speculative and future oriented, and if there were viable
alternatives in place or readily available, it would not be worthwhile to risk the
real possibility but uncertain probability of triggering catastrophic impacts to the
estuarine ecosystem and the pipeline would not be approved.

In my estimation, the interplay of a valid and complete EIS within the County land use
approval process is absolutely essential in this case given the importance and possible
long-term implications of the decision to be made.

I understand the legal constraints placed on the Hearing Officer by the existing County
land use approval process. I also understand this to be a somewhat arcane process
probably inadequate to function adequately in today’s managerial climate.

I find that the Oregon Progress Board essentially agrees with this premise: "The State's
existing environmental data collection and management system must be improved to
effectively measure ecological conditions, trends or risks. Measuring ecological
conditions, trends, and risks is fundamentally different from the problems Oregon's
environmental programs were initially established to address. Resolving them will
require new approaches....." (Oregon State of the Environment Report 2000, Statewide
Summary, page 3).

I ask that you apply your best creative efforts to find a way to postpone the land use
approval decision until such time as it can be more fully and logically considered within
the context of a viable and objective Environmental Impact Statement. I believe the
environmental risks involved fully justify your efforts in this area.

L., S AL



Ron Sadler
PO Box 411
North Bend, OR 97459

Email: ronsad@uci.net
Phone: 541-759-4790

In the matter of: Coos County Land Use Hearing
Jordan Cove Marine Docking Berth
September 17, 2007
Coquille, Oregon

Testimony of Ron Sadler:

It is critical to remember, as was stated in a U.S. Department of Interior report, that Coos
Bay is truly an ecosystem and one modification or activity could start a chain reactlon
which could affect the whole, resulting in severe damage to certain natural resources."

The displacement, handling, and disposition of approximately 6,000,000 cubic yards of
excavated and dredged material from the bottom and shoreline of the bay is certainly an
activity that has great potential to do significant damage to marine life in the estuary,
especially salmonid fish populations. This potential for damage is especially worrisome
given what the sediments involved may contain.

Samples taken at various points in the Coos Bay estuary have shown concentrations of
toxic materials in bottom sediments exceeding levels at which ecological effects are
noted. These toxins include Tributyltin, arsenic, copper, lead, mercury, nickel, zmc
polycyclic aromatic hydrocarbons (PAHs), and polychlorinated biphenyls (PCBs).

In addition, there are ongoing inputs of materials that may contribute to the accumulation
of toxins in bottom sediments. In the year 2000, for example, there were inputs totaling
2,470 pounds of arsenic, chromium, zinc, copper, and mercury released in Coos County.’
Further, the Coos Bay estuary receives unknown amounts of aliphatic organochlorines,
chlorinated dibenzofurans, chlorinated phenols, and metabolites of each, as a by-product
of the release of treated municipal wastewater. Looking further back in time, 40 years
ago there was a pulp mill located on the bay at Empire. Its outfall of wastewater entered
the bay untreated via a pipe located in the middle of the shipping channel. The resulting
outflow resulted in a linear “dead zone” extending towards the mouth of Coos Bay. The
types and amounts of toxins residing in the deep sediments at this location have not been
investigated to my knowledge.

The various chlorinated organic compounds mentioned above are known as POPs —
persistent organic pollutants. At the molecular level, they are extremely stable and

FveLosope 1



virtually indestructible by natural processes. In some instances, polymer chains may be
broken by natural processes, but may recombine to form new compounds (metabolites)
even more toxic than the originals.

Most appropriate to this discussion, then, is the fact that toxic material such as metals,
PCBs, PAHs, etc. once released into the environment can remain unchanged for
thousands of years. They are not biodegraded into more benign substances. They
continue to cycle through the ecosystem raising havoc until they become no longer
available to the flora and fauna through the process of sequestration.

In an estuarine ecosystem, the primary mechanism for sequestering toxins results in them
being locked up by becoming buried in or attached to bottom sediments. There they
remain out of reach of most organisms until some disturbance releases them fo re-enter
the food chain once again.

This is not a perfect process, however, as evidenced by conditions as they exist in Coos
Bay today. Juvenile Chinook salmon in the Coos Bay estuary presently carry about 300
ppb of PAH metabolite concentrations in their bodies. They also carry about 25 ppb of
PCB concentrations. As testimony to the longevity of these types of toxins, they also
carry about 9 ppb of DDT concentrations, a full 30 years after its use was banned.*

It is well established that sediments in estuaries sequester and act as repositories for
contaminants. It has also been shown that juvenile salmon and their prey bioaccumulate
chlorinated and aromatic hydrocarbons, when they become available in the food chain,
with detrimental effects on their immune systems which results in increased disease
susceptibility.5 Given current baseline loadings of toxins in juvenile salmon, how much
room exists for additional inputs of toxins before critical thresholds are crossed?

The dynamics of tidal flows in estuaries are often viewed in simplistic terms. It is
tempting to think of a cloud of murky water, with its associated toxins, created by
dredging being carried out of sight and out of mind by the next out-going tide. This is
not realistic, however. Studies have shown that a particle suspended in the water column
in parts of Coos Bay can take as long as 48 days to be flushed from the estuary.®

Given the serious and potentially catastrophic effects that could negatively impact the
salmonid productivity of the Coos Bay estuary, it appears premature and inappropriate to
approve the construction of the marine docking berth at this time,

Several key elements of information essential to an informed and rational decision appear
to be missing at this time. A viable decision process would require the following:

1. An intensive sampling of all areas proposed for dredging or excavation, to the
full depth of planned disturbance, to determine the types and concentrations of
all toxins expected in the spoils.



2. A detailed and explicit disposal and/or storage plan for all dredged and
excavated material, with explicit requirements to prevent water or wind borne
re-deposition in the estuary.

3. A risk assessment detailing an estimation of the net effects of unavoidable
releases of sequestered toxins on salmonid productivity.

I ask that this information be gathered and analyzed before further action is taken on the
marine docking berth proposal.

Loy S L2

FOOTNOTES

1. USDI, “Natural Resources, Ecological Aspects, Uses and Guidelines for the Management of Coos
Bay”, L. B. Day, June, 1971, pg. 128.

NOAA, “Preliminary Natural Resource Survey, Coos Bay, December 12, 1997, pg. 11.

EPA, “Toxic Release Inventory, Coos County, Oregon”; 2000

Dr. Mary Arkoosh, National Marine Fisheries Service, Newport, Oregon, 2000.

Dr. Mary Arkoosh, “Effect of Pollution on Fish Diseases: Potential Impacts on Salmonid Populations”,
Journal of Aquatic Animal Health, Vol. 10, June 1998, pp. 182-190.

Arneson, “Seasonal Variation in Tidal Dynamics, Water Quality and Sediments in the Coos Bay
Estuary”, OSU Masters Thesis, June, 1976.
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FISH

Borax Lake Chub Siphateles boraxobius E
Bull Trout (range-wide) Salvelinus confluentus T
Columbia River Chum Salmon Oncorhynchus keta T
Foskett Spring Speckled Dace Rhinichthys osculus ssp T
Green Sturgeon (Southern DPS) Acipenser medirostris T
Hutton Spring Tui Chub Siphateles bicolor ssp T
Lahontan Cutthroat Trout Oncorhynchus clarki T

henshawi

Lost River Sucker Deltistes luxatus E
Lower Columbia River Chinook Salmon Oncorhynchus tshawytscha T
Lower Columbia River Coho Salmon Oncorhynchus kisutch T
Lower Columbia River Steelhead Oncorhynchus mykiss T
Middle Columbia River Steelhead Oncorhynchus mykiss T
Oregon Coast Coho Salmon Oncorhynchus kisutch T
Pacific Eulachon/Smelt (Southern DPS) Thaleichthys pacificus T
Shortnose Sucker Chasmistes brevirostris E
Snake River Chinook Salmon (Fall) Oncorhynchus tshawytscha T
Snake River Chinook Salmon (Spring/Summer) | Oncorhynchus tshawytscha T
Snake River Sockeye Salmon Oncorhynchus nerka E
Snake River Steelhead Oncorhynchus mykiss T
Southern Oregon/Northern California Coast Oncorhynchus kisutch T
Coho Salmon

Upper Columbia River Spring Chinook Salmon | Oncorhynchus tshawytscha E
Upper Columbia River Steelhead Oncorhynchus mykiss T
Upper Willamette River Chinook Salmon Oncorhynchus tshawytscha T
Upper Willamette River Steelhead Oncorhynchus mykiss T
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Warner Sucker | Catostomus warnerensis I T | T
AMPHIBIANS AND REPTILES
Green Sea Turtle Chelonia mydas E T
Leatherback Sea Turtle Dermochelys coriacea E E
Loggerhead Sea Turtle Caretta caretta T E
Olive Ridley Sea Turtle Lepidochelys olivacea T T
Oregon Spotted Frog Rana pretiosa T
BIRDS
California Brown Pelican Pelecanus occidentalis E

californicus
California Least Tern Sternula antillarum browni E E
Marbled Murrelet Brachyramphus marmoratus | T T
Northern Spotted Owl Strix occidentalis caurina T T
Short-tailed Albatross Phoebastria albatrus E E
Streaked Horned Lark Eremophila alpestris strigata T
Western Snowy Plover Charadrius nivosus nivosus | T T (Pacific Coast population

DPS)

Yellow-billed Cuckoo (Western DPS) Coccyzus americanus T
MAMMALS
Blue Whale Balaenoptera musculus E E
Canada Lynx Lynx canadensis T
Columbian White-tailed Deer (Columbia River Odocoileus virginianus T
DPS) leucurus
Fin Whale Balaenoptera physalus E E
Gray Whale Eschrichtius robustus E
Gray Wolf Canis lupus E1
Humpback Whale Megaptera novaeangliae E E
Killer Whale (Southern Resident DPS) Orcinus orca E
Kit Fox Vulpes macrotis T
North Pacific Right Whale Eubalaena japonica E E
Red Tree Vole (North Oregon Coast DPS) Arborimus longicaudus C
Sea Otter Enhydra lutris T T
Sei Whale Balaenoptera borealis E E
Sperm Whale Physeter macrocephalus E E
Washington Ground Squirrel Urocitellus washingtoni E
Wolverine Gulo gulo T

* Listed under the Oregon Endangered Species Act (ORS 496.171 through 496.192)

1: The gray wolf is protected as endangered under the authority of the federal Endangered Species Act in Oregon west of highways

395, 78, and 95.
Revised June 11, 2018
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Oregon Coast Coho :: NOAA Fisheries West Coast Region

Search NMFS Site . . .

West Coast Region Home » Salmon & Steelhead » Salmon & Steelhead Listings » Coho

Oregon Coast Coho

ESA Listing Status: Threatened on June 20, 2011 . 250kb; updated April 14, 2014 ). 503kb

ESU Definition: This evolutionarily significant unit, or ESU, includes naturally spawned coho salmon originating from coastal rivers south of
the Columbia River and north of Cape Blanco, and also coho salmon from one artificial propagation program: Cow Creek Hatchery Program
(Oregon Department of Fish and Wildlife Stock #18).

Current Population Trends:

¢ Salmon Population Trend Summaries
¢ Salmon Population Summary Database

¢ 5-Year Salmon Status Review .| 1.2vB

Critical Habitat: Designated Feb. 11, 2008 /.| 1.5MB

¢ Supporting Information

Protective Regulations: Issued Feb. 11,2008 ). 1.5MB
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Permits & Authorizations Twenty seven species of sturgeons can be found in temperate waters of the Northern Hemisphere, two of which reside on the West Coast
of North America: the green sturgeon (Acipenser medirostris) and the white sturgeon (Acipenser transmontanus).

Publications

NOAA Fisheries received a petition in June 2001 from several environmental organizations requesting that the agency list the North

Education & Outreach American green sturgeon under the Endangered Species Act (ESA). On April 7, 2006, NOAA Fisheries listed the southern distinct
population segment, or sDPS, of North American green sturgeon as threatened under the ESA. Critical habitat was designated on October
Maps & Data 9, 2009. On June 2, 2010, NOAA Fisheries published final ESA protective regulations 4(d) for the southern distinct population segment of
North American green sturgeon, and released a final environmental assessment analyzing the environmental impacts of these ESA Section
Recent Stories 4(d) rules. The northern distinct population segment, or nDPS, of North American green sturgeon is a species of concern within the region.
Newsroom
[P Species Background Management & Policy
Biology Final Recovery Plan, August 2018
How do 1?
Life History o Final sDPS Green Sturgeon Recovery Plan Ji.
» Contact the West Coast Threats « Appendix A - Final sDPS Green Sturgeon Recovery
Region Plan .
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o Impact Review .

o Flexibility Analysis -

» References for 4(d) rule j
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About Us

What We Do

Aquaculture

Fish Passage

Habitat

Protected Species

Fisheries

Hatcheries

Resources Eu IaChon

Permits & Authorizations Eulachon are an anadromous forage fish and are endemic to the northeastern Pacific Ocean; they range from northern California to
southwest and south-central Alaska and into the southeastern Bering Sea. The southern DPS of eulachon is comprised of fish that spawn in

Publications rivers south of the Nass River in British Columbia to, and including, the Mad River in California. Adult eulachon typically spawn at age 2-5 in
the lower portions of rivers. Many rivers within the range of eulachon have consistent yearly spawning runs; however, eulachon may appear

Education & Outreach in other rivers only on an irregular or occasional basis. The spawning migration usually occurs between December and June.

Maps & Data If you have any questions about the recovery planning process or for more information, please contact Robert Anderson, 503-231-2226.

Recent Stories

Recovery Planning

Newsroom

FINAL Recovery Plan for the Southern DPS of Eulachon September 2017 i

NOAA Affiliates
Notice of Intent to Prepare a Recovery Plan for the Southern DPS of Eulachon 78 FR 40104, July 3, 2013 .

How do 1? DRAFT Eulachon Recovery Plan October 20, 2016 -
. Contact the West Coast FR Notice October 20, 2016 )-
Region

. Learn more about ESA Recovery Plan Outline -

Section 7 consultations
= Learn more about the Pacific

Coastal Salmon Recovery Listing Information Resources
un
= Log into my IFQ account Eulachon Species Information Washington Department of Fish and Wildlife
= Find a biological opinion L
ESA Listing Status Threatened 75 FR 13012, March http://wdfw.wa.gov/

= Report a stranded or 18,2010 -

entangled marine mammal http://wdfw.wa.gov/conservation/fisheries/smelt/
* Report a violation Endangered and Threatened Wildlife; Final Rule to . o
= Find grant opportunities Revise the Code of Federal Regulations for Species Oregon Department of Fish and Wildlife

under the Jurisdiction of the National Marine

) . . . www.dfw.state.or.us/
Fisheries Service April 14, 2014 .

www.dfw.state.or.us/fish/oscrp/cri/publications.asp#Eulachon
Eulachon Critical Habitat 76 FR 65324, Oct 20, 2011

California Department of Fish and Wildlife
2016 5-Year Review Summary and Evaluation i

www.wildlife.ca.gov/
2016 Status Review Update A

file:/lIC:/Users/robert/Downloads/06_Anadromous%20Fish_092415[1].p:
Initiation of Eulachon 5-Year Status Review i

Department of Fisheries and Oceans, Canada
2010 Eulachon Status Review .

www.dfo-mpo.gc.calindex-eng.htm

2008 Eulachon Status Review [\
www.pac.dfo-mpo.gc.cal/science/species-
especes/pelagic-pelagique/eulachon-eulakane-
eng.html

Studies of Eulachon Smelt in OR and WA, 2014 .
Eulachon Newsletters
September 2014 Eulachon Newsletter A

December 2014 Eulachon Newsletter .
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About Us

What We Do

Aquaculture

Fish Passage

Habitat

Protected Species

Fisheries

Hatcheries

Resources

Permits & Authorizations

Publications

Education & Outreach

Maps & Data

Recent Stories

Newsroom

NOAA Affiliates

How do 1?

= Contact the West Coast
Region

= Learn more about ESA
Section 7 consultations

= Learn more about the Pacific
Coastal Salmon Recovery

Fund
= Log into my IFQ account
= Find a biological opinion

= Report a stranded or

entangled marine mammal

= Report a violation

= Find grant opportunities

West Coast Region Home » Marine Mammals

ESA-Listed Marine Mammals

NOAA Fisheries has listed 22 species of marine mammals under the Endangered Species Act, where 8 of those species are from the West
Coast. We manage 7 different species of cetaceans (listed below) and Guadalupe fur seals. NOAA Fisheries' Alaska Region manages
Steller sea lions. The Alaska Fisheries Science Center's Marine Mammal Laboratory does research on Steller sea lions.

Blue Whales

Fin Whales

Guadalupe Fur Seals

Central America Humpback Whale DPS * change in status, endangered as of October 2016
Mexico Humpback Whale DPS * change in status, threatened as of October 2016

Northern Pacific Right Whales

Western North Pacific Gray Whales

Sei Whales

Southern Resident Killer Whales

Sperm Whales

Steller Sea Lions * change in status, delisted as of December 2013

West Coast Region

Comment on Proposed Rules Feedback Fisheries Home Disclaimer
Grants Locate NOAA Staff Privacy Policy About Us
Jobs About Us Information Quality

NOAA Fisheries Service

https://www.westcoast.fisheries.noaa.gov/protected_species/marine_mammals/esa.html 171


https://www.westcoast.fisheries.noaa.gov/index.html
https://www.westcoast.fisheries.noaa.gov/about_us/index.html
https://www.westcoast.fisheries.noaa.gov/aquaculture/index.html
https://www.westcoast.fisheries.noaa.gov/hatcheries/salmon_and_steelhead_hatcheries.html
https://www.westcoast.fisheries.noaa.gov/education/index.html
https://www.westcoast.fisheries.noaa.gov/maps_data/maps_and_gis_data.html
https://www.westcoast.fisheries.noaa.gov/stories/recent_stories.html
https://www.westcoast.fisheries.noaa.gov/newsroom/west_coast_region_newsroom.html
https://www.westcoast.fisheries.noaa.gov/index.html
https://www.westcoast.fisheries.noaa.gov/protected_species/marine_mammals/marine_mammals.html
http://alaskafisheries.noaa.gov/protectedresources/stellers/default.htm
http://www.afsc.noaa.gov/nmml/species/species_steller.php
https://www.westcoast.fisheries.noaa.gov/protected_species/marine_mammals/cetaceans/blue_whale_listing_status.html
https://www.westcoast.fisheries.noaa.gov/protected_species/marine_mammals/cetaceans/fin_whale_listing_status.html
https://www.westcoast.fisheries.noaa.gov/protected_species/marine_mammals/pinnipeds/esa_guadalupe_fur_seal_listing.html
https://www.westcoast.fisheries.noaa.gov/protected_species/marine_mammals/cetaceans/humpback.html
https://www.westcoast.fisheries.noaa.gov/protected_species/marine_mammals/cetaceans/humpback.html
https://www.westcoast.fisheries.noaa.gov/protected_species/marine_mammals/cetaceans/right_whale_esa_listing.html
http://www.nmfs.noaa.gov/pr/species/mammals/whales/gray-whale.html
https://www.westcoast.fisheries.noaa.gov/protected_species/marine_mammals/cetaceans/sei_whale.html
https://www.westcoast.fisheries.noaa.gov/protected_species/marine_mammals/killer_whale/esa_status.html
https://www.westcoast.fisheries.noaa.gov/protected_species/marine_mammals/cetaceans/sperm_whale_esa_listing.html
https://www.westcoast.fisheries.noaa.gov/protected_species/marine_mammals/pinnipeds/sea_lion.html
http://www.noaa.gov/
http://www.weather.gov/
http://www.oceanservice.noaa.gov/
http://www.nmfs.noaa.gov/
http://www.noaa.gov/charts.html
http://www.nesdis.noaa.gov/
http://www.climate.gov/
http://www.research.noaa.gov/
http://www.noaa.gov/oceans-coasts
http://www.careers.noaa.gov/
https://www.westcoast.fisheries.noaa.gov/about_us/our_locations.html
https://www.westcoast.fisheries.noaa.gov/habitat/complying_with_the_esa.html
https://www.westcoast.fisheries.noaa.gov/protected_species/salmon_steelhead/recovery_planning_and_implementation/pacific_coastal_salmon_recovery_fund.html
https://www.webapps.nwfsc.noaa.gov/ifq/
https://pcts.nmfs.noaa.gov/pcts-web/homepage.pcts
https://www.westcoast.fisheries.noaa.gov/protected_species/marine_mammals/report_strandings.html
http://www.nmfs.noaa.gov/ole/faqs.html#regulations
https://grantsonline.rdc.noaa.gov/flows/home/Login/LoginController.jpf
http://www.regulations.gov/#!home
http://www.grants.gov/
http://www.usajobs.gov/
http://www8.nos.noaa.gov/survey/index.aspx?Location=nwr
https://nsd.rdc.noaa.gov/
https://www.westcoast.fisheries.noaa.gov/about_us/
https://www.fisheries.noaa.gov/welcome
https://www.fisheries.noaa.gov/privacy-policy
http://www.cio.noaa.gov/services_programs/info_quality.html
http://www.nmfs.noaa.gov/aboutus/disclaimer.html
http://www.nmfs.noaa.gov/aboutus/aboutus.html
http://www.noaa.gov/
http://www.commerce.gov/

1/31/2019 Sea Turtles :: NOAA Fisheries West Coast Region

NOAA HOME WEATHER OCEANS FISHERIES CHARTING SATELLITES CLIMATE RESEARCH COASTS CAREERS Search NMFS Site . . .

& NOAAFISHERIES | West Coast Region
‘\-\1\ @,f' MATIONAL OCEAMIC AND ATMOSPHERIC ADMINISTRATION

West Coast Region Home » Sea Turtles

5 Wi
e,

Sea Turtles

We share jurisdiction of marine turtles with the U.S. Fish & Wildlife Service. Sightings and strandings of turtles listed under the Endangered
Species Act (ESA) in the region are rare, and there are no breeding beaches in California, Oregon, or Washington. However, encounters
may occur. Please report a dead, injured, or stranded sea turtle by calling: 1-866-767-6114. Additional species information is provided
below.

ESA-Listed Sea Turtles

Critical Habitat Designation for Pacific Leatherback Sea Turtles

o News release

« Federal Register Notice

Species in the Spotlight Initiative - Pacific Leatherback Sea Turtles

¢ Five-Year Action Plan

= Contact the West Coast
Region

= Learn more about ESA
Section 7 consultations

= Learn more about the Pacific
Coastal Salmon Recovery
Fund

= Log into my IFQ account
= Find a biological opinion

= Report a stranded or
entangled marine mammal

= Report a violation

= Find grant opportunities

West Coast Region NOAA Fisheries Service
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Point Reyes bird's-beak (Cordylanthus maritimus ssp.
palustris)

Flowers (left), habit (center), and habitat (right) of Point Reyes bird’s-beak. Photos by
Melissa Carr. If downloading images from this website, please credit the photographer.
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Family
Orobanchaceae

Taxonomic notes
Synonym: Chloropyron maritimum ssp. palustre*

*Revised classification by Tank et al. (2009) based on recent molecular research of
subtribe Castillejinae (Orobanchaceae).

This taxon was formerly included within the Scrophulariaceae.

Plant description

Point Reyes bird’s-beak is a halophytic annual 10-20 (-30) cm tall, simple or sparingly
branched with ascending lateral branches equal to or shorter than the central spike.
The herbage is grayish green to glaucous, often purplish tinged, and villous to
glabrescent. Leaves are oblong to oblong-lanceolate, 1-2.5 cm long and 0.3-0.7 cm
wide, with a blunt to pointed apex. Flowers are arranged in dense spikes with oblong
floral bracts bearing a pair of short teeth near the apex. The corolla is 1.8-2.5 cm long,
the lower lip and pouch suffused with pinkish to purplish red, the galea pale cream to
white. Capsules produce 10-20 seeds that are 0.2-0.3 cm long.

Distinguishing characteristics

Point Reyes bird’s-beak shares the same coastal salt marsh habitat as Cordylanthus
maritimus ssp. maritimus (Chloropyron maritimum ssp. maritimum), but the two taxa
are geographically separated by over 100 air miles (160 km), with the latter species
restricted to southern California. Point Reyes bird’s beak is distinguished from C. m.
ssp. maritimus by its simple or few-branched stem with branches equal to or shorter
than the central spike, by its larger, broader leaves, denser and somewhat broader
spikes, and larger bracts and flowers. Another subspecies, ssp. canescens, is a
widespread species of the Great Basin associated with alkaline lakes and hot springs.




When to survey
Surveys for Point Reyes bird’s-beak should be conducted when the species is flowering,
from June to October.

Habitat

Point Reye’s bird’s-beak inhabits the upper end of maritime salt marshes at
approximately 2.3-2.6 m (7.5-8.5 ft) above Mean Lower Low Water (MLLW, the mean
height of water at the lowest of the daily low tides), in sandy substrates with soil
salinity 34-55 ppt, and less than 30% bare soil in summer.

Point Reyes bird’s-beak is a hemiparasite, forming root connections with host plants
from which it derives some of its resources. Point Reyes bird’s-beak is not host-specific,
but standard hosts for the species probably include Salicornia virginica, Jaumea
carnosa, Distichlis spicata, Limonium californicum, and Deschampsia cespitosa. Other
associated species are Cuscuta salina, Plantago maritima, Hordeum jubatum, Juncus
gerardii, Castilleja ambigua var. ambigua, Spergularia macrotheca, S. canadensis,
Atriplex patula, Carex lyngbyei, and Glaux maritima.

Range

Point Reyes bird’s-beak occurs along the Pacific Coast from Tillamook County in
Oregon, south to Santa Clara County, California. In Oregon, the species is restricted to
Netarts Bay, Yaquina Bay, and Coos Bay, with the majority of known occurrences
located in Coos Bay.

Oregon counties
Coos, Lincoln, Tillamook

Federal status
Species of Concern

Threats

The primary threat to Point Reyes bird’s-beak is habitat loss due to development. The
species is also threatened by off-road vehicle use, water pollution, and habitat
alteration due to invasion by non-native Spartina densiflora.

Did you know?

Research indicates that Point Reyes bird’s-beak and other hemiparasites help reduce
the abundance of competitive dominant plants, promote plant species diversity, and
reduce root zone salinity stress in salt marsh communities.
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PREFACE

This report is one of a series prepared by the Oregon Department of Fish
and Wiidlife (ODFW) which summarizes the physical and biological data for
selected Oregon estuaries. The reports are intended to assist coastal planners
and resource managers in Oregon fulfilling the inventory and comprehensive plan
requirements of the Land Conservation and Development Commission's Estuarlne
Resources Goal (LCDC 1977) .

A focal point of these reports is a habitat classification system for ,
Oregon estuaries. The organization and terminology of this system are explained
in volume 1 of the report series entitled '"Habitat Classification and Inventory
Methods for the Management of Oregon Estuaries.'

Each estuary report includes some general management and research re-
commendations. In many cases ODFW has emphasized particular estuarine habitats
or features that should be protected in local comprehensive plans. Such
protection could be achieved by appropriate management unit designations or by
specific restrictions placed on activities within a given management unit. In
some instances ODFW has identified those tideflats or vegetated habitats in the
estuary that should be considered "major tracts', which must be included in a
natural management unit as required by the Estuarine Resources Goal (LCDC
1977). However, the reports have not suggested specific boundaries for the
management units in the estuary. lInstead, they provide planners and resource
managers with available physical and biological information which can be
combined with social and economic data to make specific planning. and management
decisions.




INTRODUCT {ON

Coos Bay, the estuary of the Coos River, is the site of a unique set of
dynamic interactions involving its tributaries, the basin through which they
flow, and the ocean (Fig. 1). In historic times man has altered conditions of
the estuary more rapidly than expected in nature. Future actions will continue
te modify the bay, and only carefully made decisions will insure that Coos Bay
continues its history as a biologically productive multiple-use estuary.

Coos Bay has been classified as a deep-draft development estuary by LCDC
(1977). Under Statewide Planning Goal 16 (LCDC 1977) the local comprehensive
plan will designate estuarine areas as distinct water use management units. In
a deep-draft dévelopment estuary such management units must include natural,
conservation, and development units. ‘ _ ' :

This report is a summary of available information for Coos Bay. It
‘addresses the bay as a system, identifying processes occurring throughout the
bay, and as a set of subsystems, smaller geographic areas which are functionally
or phy51ograph|ca11y distinct. Recommendations are made concerning certain
areas or processes. The report is intended to provide information useful to
planners, biologists, and citizens during the designation of management units
and use policies.

THE COO0S BAY ESTUARINE SYSTEM
Physicé1_Characteris;i¢§
‘R}Mensions

Several authors have used different methods in estimating the surface area
of Coos Bay -(Table 1).

Table 1. Reported surface areas of Coos Bay (Percy et al. 1974).

. Surface area ' Tidelands Submerged
Reference (acres) . Measured at Acres Percentage Acres Percentage
Johnson 1972 10,973 : HW

H 8,242 MSL,
n , 5,810 LW
Marriage 1958 9,543 area affected by 4,569 48

by tidal action
Oregon Division
of State Lands
{DSL) 1973 12,380 MHW 6,200 50 6,180 50.

DSL. {1973) -estimates that 6,200 acres (50% of the surface area} is sub-
mersible land (between high water and mean low water) and 6,180 acres (50%)
submerged land {below MLW). Using these figures, Coos Bay, although larger,
compares closely to Tillamook Bay in ratio of submersible to submerged land
(Table 2).
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Coos Bay estuary (base map from DSL 1973).



Table 2. Ratios of tideland (MHW to MLW) to submerged land (below MLW)
(estimated from DSL 1973). : , -

Sand Lake 3.0 Nehalem 0.87
Siletz i.9 Alsea 0.84
Netarts 1.9 Coquille 0.64
Salmon River 1.6 Yaquina 0.53
Nestucca 1.4 Siuslaw 0.57
Necanicum 1.2 Columbia 0.35
Tillamook 1.0 Rogue g. 31
Coos Bay 1.0 Umpqua 0.25

Chetco 0.13

Even the most extensive estimate of surface area (12,380 acres) covers
only the area to mean high water. Much tidal marsh extends above this level
and is therefore excluded in all available estimates. By tncludlng only the
high marshes, at least 1, OOO acres could be safely added to that estimate
(Hoffnagte and Olson 1974)

Tributaries

About 30 tributaries enter Coos’ Bay from its 605 mi?2 drainage basin (Fig.
2) (Percy et al. 1974). The major tributary is the Coos River which is formed
by the confluence of the Millicoma River and the South Fork Coos River. Head
of tide extends up the South Fork Coos River approximately 32 miles from the
mouth of the estuary and 34 miles from the mouth of the estuary up the Millicoma
River (Kreag 1979). Other streams which contribute a much smaller amount of
fresh water to the estuary enter through Catching, isthmus, Pony, South, North,
and Kentuck sloughs and Haynes Inlet. Gradients of the principal tributaries
are slight for several miles allowing tidal effects to extend a considerable
distance [Oregon State Water Resources Board (OSWRB) 1963]. Head of tide has
been recorded for some of these slough systems, and in others the extent of
salt water intrusion is limited by a tidegate, which acts as the effective head
of tide under most conditions of flow. Information available on drainage areas
of tributaries and location of heads of tide is summarized in Table 3.
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Table 3. Drainage area and head of tide for Coos Bay tributaries.

ead of tide (mites from

Tributary Drainage area (miz) entrance of tributary to main bay)
Coos River L15@

Catching S1. ' . 10 mic

Coalbank S1. - 6.24 :

Haynes Inlet 118

lsthmus SL ' 12 mi%

Kentuck 178

North 12.82

Willarch o 7.8% ‘
South S1. 26b

2 OSWRB 1963 o
b Stevens, Thompson and Runyon, Inc. ($TR) 1974
C wilsey & Ham 1974 :

Physiography

The physiography of Coos Bay is complex. From its mouth the narrow lower
portion of the bay runs southwest to northeast to about river mile (RM) 9,
measured from the mouth of the estuary. The main channel then swings to the
south and the bay widens into an area of broad tidal flats. Sloughs branch off
‘near the estuary mouth and at several lecations in the upper bay. The Coos
River enters the upper bay in its southeast corner about 17 mi from the mouth
of the estuary. Johnson {1972) states the width at the mouth is 2,060 feet,

and the average width of the bay at low tide is 1,200 feet.

Currently the U. S. Army Corps of Engineers (USACE) maintains a dredged
ship channel from the entrance to RM 15 (lsthmus Slough). The channel is 45 ft
deep and 700 ft wide at the entrance bar and decreases to 35 ft deep and 300 ft
wide at RM 1. These dimensions continue to RM 9. From there the channel is 35
ft deep, 400 ft wide to RM 15. Two wide turning basins and an anchorage basin
are located at North Bend, near the mouth of Coalbank Slough, and at RM 5.5
fespectively. Shallower channels are also dredged by the USACE in the Coos
River, the South Fork Coos River, the Milticoma River, and in South Slough
connecting Charleston boat basin to the Coos Bay channel. Private concerns
maintain a channel in lsthnius Slough to RM 17 (USACE 1976).

The physiography of the Coos estuary has been significantly altered by
man. Prior to alterations, the channel acraoss the bar at the entrance to Coos
Bay was 10 ft deep and 200 ft wide (USACE 1975). The channel wound to the
north with a depth of about 1 ft and width of 200 ft to the town of North
Bend, then gradually decreased in width to 50 ft and in depth to 6 ft at
Marshfield. Shoals were numerous.

Extensive filling and diking in the main bays, stoughs, and tributaries
have changed the form and consequently the function of the estuary. Channel
shifts and areas of accelerated erosion and deposition have been noted




(Dicken et al. 1961; Aagard et al. 1971). Other major alterations include the
North and South jetties, the Charleston breakwater, and the Charleston small
boat basin.

Bottom topography

Coos Bay shares several features with other drowned river valley estuaries.
It has a "V''-shaped cross section, a relatively shallow and gently-sloping
bottom, and a fairly uniform increase in depth toward the mouth (Baker 1978
[citing Schubel 19711). NOS charts provide soundings in the navigable portions
of the estuary (NOS 1978). Soundings of the bay following completion of the
USACE Deep-Draft Navigation Project are available from the Portland District .
Engineer.

Bottom topography of South Slough can be determined from soundings made in
1977 (USACE 1977). Topography of most other shallow portions of the bay is
tess well known. Contours showing tidal levels such as MLLW and ELW are
generally unavailabte.

Water discharge

Fresh water inflow into the Coos estuary is measured only on the West Fork
of the Millicoma River. Estimates of total fresh water flow at the mouth are
made from extrapolations of these data. Estimated average annual discharge at
the mouth of Coos Bay is 2.2 million acre-feet of fresh water (Percy et al.
1974). Using this figure as an average, a yearly maximum of 3,044,000 ac-ft
and minimum of 1,560,000 ac-ft may be estimated from data presented in Percy et
al. (197&) for the mouth.

Records from 1933-63 show that January is the wettest month at North Bend,
averaging 9.9 in of precipitation, and July is the driest with an average 0.38
in {(USACE 1975). According to USACE (1975) freshwater inflow may vary from
100,000 cubic feet per second (cfs) in winter to 100 cfs in summer. Arneson
{1976) measured an even lower inflow of 35.3 cfs during September of 1973,

Runoff follows the pattern of precipitation. Soils provide a minimum of
water retention, and snowfall is light so that a significant snow pack does not
form (OSWRB 1963). Figure 3 suggests a one month lag in discharge response to
precipitation.

Range of tide

The USACE (1978) states that mean tidal range is 6.7 ft above mean lower
low water (MLLW) at the entrance to Coos Bay and 6.9 ft above MLLW at the city
of Coos Bay. Predicted extreme range is 10.5 ft above MLLW. Extreme low water
(ELW) is predicted to be -3,0 ft below MLLW.

Tidal range predictions are made by the National Oceanic and Atmospheric
Administration (NDAA) and are based on data taken over 40 years ago (Arneson
1976). Arneson found that measured ranges at the entrance were slightly
greater than predicted ranges for all seasons, although the error was usually
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less than 15% . At the city of Coos Bay, Arneson (1976) consistently measured
higher tidal ranges than those predicted by NOAA. He states that unusually
high ranges may be attributed to river flow.

" Arneson (1976) hypothesizes that tidal ranges greater than predicted .
mainly resulted from fill placed in the bay. Large fills have been placed on
the tidelands of the upper bay, near the airport, and at Eastside since the
predictions were made. Although the channel was deepened concurrently, the
resulting cross-section may be more hydraulically efficient se that dampening
of the tidal wave is less (Arneson 1976). The effect of further channel
deepening has not been assessed.

Tidal prism

Johnson (1972) based his calculation of the tidal prism of Coos Bay (1.86
x 109 ft3) on a mean tide range of 5.2 ft multiplied by a mean surface area
between high and low water of 10,973 acres. The accuracy of these figures may
be guestionable. Compared to values for other Oregon estuaries shown in Table
4, Coos Bay is most similar to Tillamook Bay in volume of saltwater exchange.

Table 4. Coos Bay tidal prism compared with selected Oregon estuaries.?

Ratio of other estuaries

Estuary Tidal prism (ft3) to Coos Bay
Coos Bay 1.86 x 103= 1.0
Ti11lamook 2.49 x 109 1.3
Umpgqua , 1.18 x 109 0.6
Yaquina 8.35 x 109x 0.45
Alsea 5 x 108 0.3
Nehalem .28 x 108+ 0.2
Siletz 3.5 x 108 0.2
Netarts 3.3 x 108 0.2
Siuslaw 2.76 x 108 0.2
Nestucca 1.8 x 108* 0.1
Coquille 1.32 x 108 0.07
Sand Lake 8.2 x 10/ 0.4

2 yalues indicated by * are from Johnson (1972). All other estimates are
calculated by Starr (1979) from DSL (1973}.

Time of tide

Both the high and low tides occur progressively later upbay from the
mouth. Lag time at some locations seems to vary with seasonal changes in
river flow (Arneson 1976). Arneson's study shows that Jag times are variable
and difficult to predict for different locations in the estuary.

Arneson (1976) cdmpared his tidal measurements to predictions made by
MOAA. For the mouth he discovered actual tides to be within 20 minutes of




predications 80% of the time and to generally be earlier than predicted. At
Coos Bay tides occurred considerably earlier than predicted. Only 25% of
measured tides were within 20 minutes of NOAA predictions.

Arneson suggests the earlier tides at Coos Bay could be attributed to
increases in mean channel depth that have occurred subsequent to the tidal pre-
dictions. Shallow wave theory predicts that the tidal wave should move faster
at increased depth. Measurements have not been made since completion of
channel deepening associated with the Deep-Draft Navigation Project. This-
further depth increase could allow the tidal wave to travel even faster.

Tidal circulation

4

The USACE (1975) states that the average tidal current at Coos Bay is 2.0
knots (3.4 ft per sec) and that flood currents of 3.5 knots (5.9 fps) have been
reported. Arneson (1976) mentions that ebb currents as high as 5.0 knots (8.4
fps) have been measured, although maximum ebb measured during his study was 2.4
knots (4.0 fps). ' :

Arneson (1976) studied the relationships of flow and velocity to maximum
and minimum tidal heights to determine the character of the tidal wave. His
data (Table 5) reveal that the wave is neither a true standing nor progressive
wave. The tide resembles a cooscillating wave in which the tidal wave is
reflected at the head of the estuary and the resulting tidal motion is the sum
< of the incident and reflected waves. However, studies of tidal ranges and lag
times of high and low water as one progresses up the mouth show that the
cooscillation theory does not strictly define Coos Bay. The complex geometry
of the bay and the fact that one may consider tributaries both as sources and
as inertial forces contributes to this complexity {(Arneson 1976). The response
of the tidal phenomena to further changes in estuarine geometry is difficult to

predict.

Mixing

. Burt and McAllister (1959) used a salinity gradient approach to describe
mixing in Coos Bay. They classified the bay as well mixed for all months
except November, when the estuary was partly mixed. They also specified a
secondary classification of partly mixed for January, March, and June. Arneson
(1976) applied the salinity gradient approach and the approach developéed by

- Simmons {Dyer 1973), which uses a ratio of river flow to tidal prism, to data
which he collected in 1973 and 1974. Results are shown in Fig. 4.

Both the flow ratio and salinity gradient methods classify the entire
estuary as one mixing type. Arneson (1976) used salinity profiles to depict
conditions along the main channel of the bay (Fig. 4). He finds a consistent
change in mixing patterns occurring between RM 14 and 15 in Marshfield Channel,
not far from the entrance of Coos River into the wide, shallow tidal flat area
of the bay. It also appears that RM 8-9 is a zone of change. This may also be
related to shape changes that occur there.

10
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Table 5. Flow and velocity phase results (Arneson 1976).

Phase lag following low or high water?

Entrance Coos River Isthmus Siough

(RM 1.06) (RM 15) (RM 14,22) Range
Date Tide Flow Velocity Flow Velocity Flow - Velocity (m)
Sept. 12, 1973  Flood 780 780 1480 126° 156° 129° 1.79
(Summer) Ebb g7° 81° 100° 130° - -- -1.82
Dec. 18, 1973 Flood -— - -- - - - 1.33
(Fall) Ebb 81° 87° - - 90° 490 -2.15
Mar. 22, 1974 Flood -- - 1139 9509 1289 -- 1.71
(Winter) Ebb 84° 780 1249 156° 92° 1129 -1.89
June 11, 1974 Flood 114° 1279 168° 122° -- - 1.71
{spring) Ebb 880  9p© 1680 1620 88° 74° -1.07

2 360° = 1 tidal .cucle of 12.42 hours
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Flushing

Using the modified tidal prism method Arneson (1976) calculated flushing
times for several points in the estuary (Table 6). His calculations for a
point 27 miles from the mouth of the estuary ranged from 13.4 days at a time of
high river flow and tidal range to 48.5 days at low flow and low tidal range.
Although these estimates are based on only a few measurements, they demonstrate
that flushing takes a number of days even under optimum flow.

Table 6. Calculated fiushing rates Using the modified tidal prism method
(Arneson 1§76).

Tidal Range Flow Flushing time (days)

Date (ft) , {cfs) RM 7.6 RM 17.3 _ RM 27.0
Sept. 13, 1973 7.9 28 ‘9.7 22.9 40.3
Dec. 19, 1973 5.9 - 3,814 6.2 1.8 13.4
Mar. 23, 1974 7.2 1,074 8.2 Th. b 15.9
June 12, 1974 3.3 k3] 19.0 41.3 48.5

Temperature

The temberature of Coos Bay undergoes both seasonal and diurnal fluctua-
tions. Fresh water inflow and tidal currents are the main factors affecting

temperature distribution in the estuary (Arneson 1976). Coastal upwelling
causes offshore surface temperatures to be coldest during summer {Bourke et al.
1971). River temperatures are coldest in winter and warmest during summer and

fall (Arneson 1976). DEQ (1978) data show that temperatures in the estuary
have reached extremes of 35.69F and 73.49F. Seasonal temperature fluctuations
are greater upbay than near the mouth of the estuary, reflecting that fluctua-
tions in tributary temperatures are more extreme than those of the ocean.

Arneson (1976) plotted temperature vs RM for the data he collected in 1973
and 1974 {Figs. 5 and 6). His data show large longitudinal variations in
September and June when entering fresh water was warmest. June data also show
vertical gradients because a greater amount of fresh water was entering at that
time. High tide profiles each show a significant increase at RM 8, which
Arneson attributes to solar heating of the shallow water over the large tide-
flats of the upper bay.

In December and March the ocean and entering fresh water were nearly the
same temperature so profiles were almost identical. DEQ (1978) data show that
fresh water temperatures may be much colder than ocean temperatures. Different
profiles would be expected under those conditions.

In summer, low streamflows and poor circulation cause high temperatures in
some aress of the bay (STR 1974). High temperatures physiologically stress
aquatic 1ife. STR (1974) list high temperature as a water quality problem in
Coos River, Millicoma River, North Slough, Catching Slough, and {sthmus Slough.
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Dissolved oxygen

Dissolved oxygen (D0O) is measured by DEQ as part of their regular water
guality monitoring program. Others who have measured DO-in conjunction with
specific projects include Arneson (1976), STR (1974), and Slotta et al. (1973).

DEQ data show DO levels below the 6 mg/l standard occasionally at various
‘locations in the bay {DEQ 1978). Measurements below standards were more
frequent above RM 13 and in Isthmus Slough. STR (197h) data generally concur.
Arneson (1976) sampled seasonally in 1973 and 1974, His limited data show that
DO concentrations were slightly higher in December and March than in June and
September. Lowest levels were recorded from Isthmus Slough. D0 concentrations
below the standard can kill resident flsh and invertebrates and prevent migrants
from utilizing the area.

Arneson {1976) mentions that DO depressions during. fall have been attri-
buted to low fresh water inflow and waste loading caused by offshore upwelling
of low DO water and input of organic material, such as seafood industry waste
water and bark from stored logs.

Arneson {1976) also noted supersaturation in the Coos River and in Catching
Slough during June which he attributes to photosynthetic activity. Arneson
attributed supersaturation observed near the mouth in December to reaeration
aided by wave action.

Turbidity

Arneson (1976) found, with only a few exceptions, that low tide turbidity
jevels were higher than high tide levels. He interpreted this to mean that the
primary cause of turbidity in Coos Bay is the sediment carried in by fresh
water entering the bay. High tide turbidities increase from the mouth upstream
during all seasons although this increase is very slight during times of low
runoff.

USACE (1975) states the average turbidity in the bay ranges from 20 to 49
Jackson Turbidity Units. Slotta et al. (1973) found that below RM 12 dredging
does not. significantly increase turbidities. Above RM 12 post-dredging levels
of 500 JTU have been recorded. North Slough and the area near Empire Mill are
mentioned by the USACE (1975) as areas of high turbidity. Discharge of indus-
trial waste water is listed as a probable cause of these high turbidities by
STR (1974). USACE (1975) states that highest turbidity levels measured by STR
in 1972 were 2,400 JTU during high tide at the site of log-dumping operations
at the Empire Mill. The clearest waters were found at the entrance and near
North Bend (USACE 1975).

DEQ standards specify that no more than a 10% cumulative increase in
natural turbidities is allowed except for certain DEQ approved limited duration
activities (0AR 3L0-41-325).
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Coliform

DEQ has measured fecal coliform counts which exceed standards for commer-
cial shellfish growing areas occasionally below RM 8.75 in the bay and frequently
above this point. Counts exceeding general standards are frequent ahove RM
11.5. With a few exceptions, coliform counts in South Slough have been within
shellfish area standards. STR (1974) has measured counts above the standard
upbay of Jordon Point- in the main bay, in North 3lough, Isthmus Slough, and
Catching Slough. The bay has been closed to commercial shellfish harvest above
Sitka Dock by the State Health Division {0sis and Demory 1976).

Major causes of high coliform counts Include improper disinfection of
sewage plant effluents, inadequate subsurface disposal systems, and livestock |

(STR 1974).

Sediments

Coos Bay is an aggrading system--more sediment enters the bay than is
removed by natural forces (USACE 1975). Prior to the channel deepening for the
Deep-Draft Navigation Project, an annual average of 1.65 million yd3 of material
was removed from Coos Bay by the USACE (1976) to maintain navigation channets.

Sediments entering the bay include

1. materials, primarily silts, derived from erosion of the drainage
basins of tributary streams;

2. marine sands carried into the bay by littoral drift;

3. - dune sands which are blown into the bay even though the dunes
have been partially stabilized by vegetation;

i, sands from wind erosion of the sandstone cliffs of the lower bay and
' South STough.

The material from the entrance to RM 12 is predominantly fine sand. No
shift to smaller grain size has been observed in that section following dredging.
From RM 12 to RM 15 channel, sediments are primarily silts, clays, and organic
fines, and the composition shifts to smaller grain sizes after dredging. Above
RM 15 sedimerits are silty (USACE 1975).

Sedimentation is controlled by hydrology. Arneson (1976) has applied the
concept of realms of deposition used by Kulm and Byrne (1976) for Yaquina Bay
to the Coos. He hypothesizes a marine and a transition realm extends to RM 12
and a fluviatile realm exists above RM 12. Percy.et al. (1974) estimate an
average of 72,000 tons of sediment enters the bay from its drainage basin
annually. '

Known areas of sediment depositicn in Coos Bay include the entrance to
Charleston Channel, the area adjacent to disposal islands west of the North
Bend Airport, Jordan Cove, east of the upper Coocs Bay Channel, and at the
mouths of Pony Slough, North Slough, and Haynes Inlet (USACE 1976).
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In the lower portions of Coos Bay, material removed from the channel is
deposited in in-bay disposal sites. During recent vears the amount of material
has been constant and shoaling has recurred at the same sites. USACE (1976)
hypothesizes that a semi-closed sediment transport system has been operating
from RM 2 to RM 12. Sediments originating upstream of RM 15 were thought to
have been trapped between RM 12 and RM 15 where the channel was dredged by the
Corps. Sediments from the ocean were thought to accumuliate mainly below RM 2.
Below RM 2 and RM 12 sediments were thought to result from redistribution of
existing sediments in a cycle of removal of material from the channel, disposal
of dredged material adjacent to the channel, and gradual infilling of the
channel (USACE 1976). Effects of channel deepening on this sytem are unknown.

Most studies'of the sediment chemistry of Cocs Bay have been related to
dredging and disposal of dredged material (STR 1972; Slotta et al. 1973;
Arneson 1976). STR (1972) determined that sediments below RM 10 met standards
for inwater disposal, whereas all materials above RM 10 failed to meet those
standards. Above RM 10 volatile solids increased {Arneson 1976}. USACE (1975)
~ found the area above RM 12 in the estuary exceeded EPA standards for grease and
oil, volatile solids, nitrogen, and phosphorus. '

'Biological Characteristics

The biclogy of Coos Bay has been the subject of numerous studies, including
those by individual students and classes at Oregon institute of Marine Biology
{01MB), by OSU students and faculty, and by ODFW personnel. Most of the
studies are descriptive in nature. Quantitative studies of productivity and
population dynamics are generally lacking.

Y

Phytoplankton

J The USACE (1975} has summarized work done by several authors on the summer
phytoplankton of Coos Bay {Kilburn 1961; Ednoff 1970; lde 1970; McSowan and
Lyons_1973). Diatoms are the principal members of Coos Bay's planktonic flora.
There appears to be a continuum of species from the ocean to the upper bay
containing two species assemblages and a transition zone. The transition zone

Yies between RM 5 and 9 and is an area of high species diversity and productivity

{McGowan and Lyons 1973). Chaetoceros, Skeletonema, and Thalassiosira.predomi-
nate in the lower bay, while Melosira and Skeletonema are found in the upper
bay. ‘ '

0IMB is currently taking quantitative measurements of phyfopiankton in.
South Slough. Preliminary results indicate definite seasonal and tidal changes
in species composition.

Macroalgae

The algal flora of Coos Bay is not well described. Most of the existing
information is derived from gualitative studies by Sanborn and Doty (1944) and
0IMB (1970). The USACE (1975) states that attached algae are probably found
throughout the bay on solid substrates and that very few marine algae are
restricted to the bay environment and not found in other locations along the
Pacific Coast.
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The greatest variety of algal species is found near the mouth of the
estuary where hard substrates providing significant attachment sites and moder-
ate wave action support a flora similar to that of the protected outer cocast
(sanborn and Doty 1944). Along the main channel there is a change from a
strictly marine to a brackish water flora.

Small subtidal kelp (Wereocystis leutkeana) beds are located. in the lower
sections of the estuary, and free-floating, seasonally occurring mats of green
algae sometimes cover large areas of the upper bay (Ednoff 1970).

Productivity studies of the algae of Coos Bay have not been done.

Seagrasses

Two seagrasses occur in Coos Bay--eelgrass {Zostera marina) and ditchgrass
(Ruppia sp.)} (USACE 1975). Approximately 1,400 acres of lower intertidal .and
shallow subtidal tideflats are covered by eelgrass meadows (Akins and Jefferson
1$73). Large contiguous beds of eelgrass occur in the lower and upper bay, in
North and South Sloughs, and in Haynes inlet. George M. Baldwin and Associates
et al. {1977) state that the eelgrass meadows of the upper bay are among the
largest in the state. In the lower reaches of the estuary eelgrass often
occurs in pure stands, whereas in upper, less saline, areas it is often accom-
panied by ditchgrass. '

Tidal marsh

Tidal marsh generally occurs from lower high tide intand to the line of
non-aquatic vegetation and includes both salt marsh and tidally influenced
fresh marsh. The U.S. Department of the Interior (USDI 1971) states that marsh
vegetation in Coos Bay developed where broad, low gradient flats of soft '
sediment were not toco strongly stressed by waves or currents. large present
day marshes are located at the mouth of Coos River and in the siough systems--
North Slough, Pony Slough, Kentuck inlet, Isthmus Slough, and Coalbank Slough.
Fringing marshes have developed along the shoreline of the main channel near
Empire, around the spoil islands of the lower and. upper bay, and along the
undisturbed shorelines of South Slough.

Using a classification adapted from Jefferson (1975). and estimating an ,
error of less -than 10%, Hoffnagle and Olson {(1974) calculated the marsh acreage
of Coos Bay (Tabie 7). Akins and Jefferson (1973) have given a figure of 2,738
ac. of marsh for Coos Bay.
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Table 7. Area of Coos Bay marshes (Moffnagle and Olson 1974).

Marsh type Area (acres)

Low silt marsh 71,
Low sand marsh 289,
Immature high marsh _ ~ -1000.
Mature high marsh ' 97.
Sedge marsh 353.
Bullrush and sedge marsh 149,
Surge plain o 285.

O CoOUIAWI W — O

Total undiked marsh ' 1951,
Total diked marsh : 2942,

W\

o Prior to human alterations of the estuary and its drainage basin, vast
marshes occupied the upper bay and slough systems. Hoffnagle ad Olson (1974)
estimate that 90% of the salt marshes of this estuary have been diked or filled
to accomodate expansion’of industry or residential areas and for agriculture
and for dredged material disposal sites. Eilers (1974) indicates that of the
14 estuaries examined, Coos Bay marshes have been the most severely disturbed
by human activities.

T O™t M ™

Marsh species and types present in Coos Bay resemble those found.in other
Oregon estuaries to the north and in the Coquille to the south. Akins and
Jefferson {1973) noted that south of the Coquille there is a distinct change in
vegetat:on and marsh types.

B O w3 o~

Hoffnagle et al. (1976) studied six marsh sites in Coos Bay. The group
éstimated those marshes produced over 1,050,000 gm/acre/year of plant material
and considered this figure to be an underestimate. Their data suggest higher
marshes are more productive than lower marshes. Bullrush and sedge were found
to be particulary productlve species. Productivity alone may be insufficient
evidence to judge the importance of a marsh. The palatability of marsh plants
to consumer organisms and the importance of the plant to detritus production
are examples of other considerations (Hoffnagle et al. 1976) .

O T U T -t

 According to Hoffnagle and Olson {1974), "The salt marsh and bacterial and
‘elinging forms associated with its detritus comprise a base of production for
the Coos Bay Estuwary, providing food and habitat for commerical fish, bivalves,
crab, birds, and mammals, and life in Ccos Bay in general.' The marsh serves
as a buffer between shorelands and estuarine waters, preventing or minimizing
erosion, flooding, and pollution. Jefferson (1974) indicates that flooding
poses a greater potential hazard to shorelands because vast areas of Coos Bay
marshes have heen diked. Areas constructed on filled marsh are the most
susceptible to flooding.

w o
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Zooplankton

McGowan and Lyons (1973) directed a short sampling program during the
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summer of 1973. Their data show a decreasing number of zooplankton taxa along
the axis of Coos Bay with increasing distance from the ocean. The lower bay
appeared to have a species assemblage which included neritic zooplankters
carried in by tidal action and resident species which maintained reproductive
populations. Peak zooplankton numbers occurred near Empire in an area of high
chorophyll values. Different species were found in the upper bay and in Coos
River.

Quantitative information on Coos Bay zooplankton is sparse, and seasonal
speCleS distributions are unknown.

Invertebrates | \

A wide variety of ecological niches are available to invertebrates in the
Coos Bay estuary. Differing substrates provide a range of attachment sites
and sediments in which to burrow from the solid rock of Fossil Point to the
silty, highly organic mud of Isthmus Slough. |In addition to substrate variations,
differing salinities, temperatures, dissolved oxygen, and other physical factors
provide even more variation in conditions.

Subtidal invertebrate populations of the dredged ship channel have been
studied by Parr (1974), Slotta et al. (1974}, and Jefferts (1977). Jefferts
(1977) found the channel infauna of the lower portions of the estuary to be
more diverse than that of the upper bay channel. Species of the upper bay,
such as the polychaete Streblospio benedicti, are generally widespread and
opportunistic. Parr (1974) hypothesizes that the fauna of the upper channel
are adapted to dredging and that the 'weed'' species occurring there reguire
frequent disturbance to maintain their competitive advantage.

A gqualitative overview of the intertidal macroinvertebrates in Coos Bay
was conducted by OIMB in 1970. Many other workers have concentrated on certain
taxa or on limited geographic areas of the bay. Distribution of Corophium, an
important crustacean in the diet of salmenids and other fishes, is shown in
Fig. 7. ODFW has surveyed intertidal clam and shrimp distribution in some
areas and is completing surveys in other areas (Gaumer 1978} (Fig. 8-i5).
Hartmann and Reish (1950 described the annelid fauna of the bay with notes on
distribution, and Queen {1930) studied the decapod crustaceans of the bay.

Commercially and retreationa]]y harvested invertebrates include several
species of clams, the Dungeness and red rock crabs, oysters, bay mussels, ghost
shrimp, kelp worms, and mud shrimp.

Clams. PrlnC|pa1 species of clams harvested in Coos Bay are gapers (Tresus
capaxi, cockles (Clinocardium nuttallii), butter clams (Saxidomus giganteus},
littlenecks (Protothaca staminea), softshell clams (Mya arenaria), and razor
clams (Siligua patula). Of these, all but the softshell clams are restricted
in distribution to areas below the railroad bridge (RM 9). These clam species
are all filter feeders. Salinity, substrate, and water circulation probably
play significant roles in limiting distribution (USACE 1975).
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Corophium distribution in Coos Bay (Coos

Bay Planning Department 1979).
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Preliminary ODFW studies indicate that Coos Bay has extensive subtidal
clam beds, including large beds of gapers and cockles {(Gaumer and Lukus 1976).
Principal beds are in the lower bay and lower South Slough. In 1976 one sub-
tidal bed was investigated by ODFW to determine the feasibility of a commercial
clam fishery (Gaumer and Halstead 1976}. The 48-acre bed off Pigeon Point
contained approximately 26.4 miilion clams, principally gapers and lrus clams
(Macoma inguinata). Mean size of butter, cockle, littleneck and gaper clams
was larger for each species than in a similar study in Yaquina Bay (Gaumer and
Halstead 1976). A commercial harvest of 55,482 1b of gapers was taken from the
Coos Bay site in 1975-76. :

A 1971 estuarine resource use survey (Gaumer et al. 1973) showed that the
greatest numbers of clams were taken from tideflats adjacent to North Spit and
Pigeon Point and the flats just south of Charleston bridge. Menmasha Dike,
which separates North Slough from the main bay ranked second. Of the areas
surveyed, the Menasha Dike above the railroad bridge was the principal site of
softshell clam harvest. Some resource use information on major recreational
clam species is contained in Table 8.

Table 8. Clam catch by tideflat users, 1971 (Gaumer et al 1973).

% of
Clam Number invertebrate Primary Secondary
species taken tideflat catch digging area digging area
Gaper 107,907 35.3 North Spit Pigeon Point
Cockle 53,250 17.5 Charleston Flat  North Spit
Butter 53,288 17.4 Pigeon Point - North Spit
Softshell 45,101 14.8 Menasha Dike North Bend
Native littleneck 15,482 5.1 Pigeon Point Boat Basin

Razor clams maintain a fluctuating population on a wave-washed sand spit

.immediately north of the Charleston breakwater where they are taken recreation-
ally (USACE 1978).

Crabs. -Both Dungeness (Cancer magister) and red rock (C. productus) crabs

are taken recreationally in Coos Bay. In 1971 crabs accounted for over 80% of

the recreational boat fishing catch with Dungeness crabs alone accounting for
76.7% of the catch (Gaumer, Demory, and Osis 1973). Dungeness crabs are also
fished commercially within Coos Bay. In-bay crab landings fluctuate, as do
those of the ocean, but an average of 11,441 1b were landed from Coos Bay in
1971-74 (personal communication, Darrel Demory, ODFW, May 8, 1979). Of the
31,000 1b landed from Oregon bays in 1977, Demory (personal communication)
estimates that 15,000-18,000 1b were from Coos Bay.

Both species of crabs are found subtidally throughout the bay (USACE
1975). Waldron (1958) states that Dungeness crabs have a preference for sandy
or muddy bottoms, although they may be found on almost any bottom. Gaumer et
al. {1973) found the lower bay to be the primary site of recreational crab
fishing.
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Fish Commission of Oregon studies (Waldron 1958) have shown that while
crabs do move between bays and the ocean, and from bay to bay, 84% of the crabs
tagged In bays were recovered within four miles of the tagging site.

The importance of the estuary as rearing ground for crabs is not understood
(USACE 1975). .Large numbers of crab larvae (megalops) are found in Coos Bay in.
late spring and early summer and are also found offshore at that time of vear
{(Waldron 1958). Samll (0.8-2 in) Dungeness crabs are found abundantly in the
upper reaches of the estuary. Hunter (1973) has shown- that small Dungeness
crabs seem to be more tolerant of low salinities than are large individuals.

Several other crab species inhabit the bay including the freshwater crab
(Rhithropanopeus harrissi) of the upper bay and the shore crabs (Pachygrapsus
crassipes and Hemigrapsus nusus) of rocky intertidal areas. L

Oysters. While native oysters (0strea lurida) no longer inhabit Coos Bay,
Pacific oysters {(Crassostrea gigas) are grown commercially in the bay. All
existing Coos Bay oyster leases are in South Slouth (Fig. 16}, In 1976, 144.08
acres of oyster ground were leased in Coos Bay. About 40% (57 ac.) were
actually in production at that time. O0sis and Demory {1976) listed a potential
ground acreage of 525 ac and indicated that siltation problems account for much
of the land remaining unused. Excessive fresh water and heavy siltation some-
times cause oyster mortality in Coos Bay during winter.

~ The potential oyster culture area of Coos Bay extends upstream from the
mouth to the lower reaches of Haynes and North Sloughs, but high bacterial
counts ‘have forced closure of commercial areas above Sitka Dock. Jambor and
Rilette (1977) note the area open to oyster harvest is only about one-haif of
the useable oyster tideland.

According to Jambor and Rilette (1977), DEQ officials state that because
high bacterial counts in Coos Bay are mainly caused by dairy and wild animal
stocks, little improvement is expected. Purification of shellfish grown in
polluted waters (depuration) may be one way to increase acreage in Coos Bay
used for commercial oyster culture {ODFW 1976; Jambor and Rilette 1977).
However, other factors such as existing clam beds and navigation rights may
limit expansion of oyster culture.

Other invertebrates. Other invertebrates talken by recreationists in (oos
Bay include ghost shrimp (Callianassa californiensis}, and mud shrimp (Upogebia
pugettensis), kelp worms (Nereis spp.) (Fig. 15) (Gaumer et al. 1973}, and lug
worms (abarenicola pacifica) (personal communication, Reese Bender, ODFW, March
10, 1979)}. These organisms are frequently used as bait. The shrimp are pri-
marily taken from tideflats of the lower bay while the worms are harvested in
greatest abundance from Menasha Dike (Gaumer et al. 1973).

Fish

At least 66 species of fish are known to use the Coos Bay estuary (Cummings
and Schwartz 1971). Fish distribution has been studied during summer months
(Cummings and Schwartz 1971; Ednoff 1970) and seining efforts by ODFW in 1977
and 1978 have added further information regarding seasonal use of the bay
(personal communicaticn, Reese Bender and Bill Mullarkey, ODFW, April 4, 1979)
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(Table 9), but documentation of the use of specific areas and habltats by fish
species is lacking.

The greatest variety of species is found in the lower parts of the estuary
(Cummings and Schwartz 1971), while the greatest numbers of fish, captured
during the same sampling program, were taken near the mouth of the Joe Ney.
Slough and just west of Jordan Point (Hostick 1975). 0One might expect those
species requiring high salinities to reach the upper most extent of their
ranges in the bay during summer and those species requiring low salinities to
extend further downbay during periods of high runoff.

The Coos system supports stocks of fall chinook salmon, coho salmon,
steelhead, and searun cutthroat trout. Chum salmon are seen occasionally.
Records show that a sizeable population of fall chinook salmon once inhabited
the Coos system (Cleaver 1951). Gillnet catches declined from an average of
200,000 1b between 1923 and 1930 to 36,000 lb between 1930 and 1940. After the
building of splash dams on the South Fork Coos River in 1941, the population
declined substantially (personal communication, Al McGie, ODFW, January 17,
1979). Since removal of the dams in 1957, the population has recovered so that
now approximately 5,000 chincok spawn in Coos River and its tributaries
(personal communication, Bill Mullarkey, ODFW, April 14, 1979). Based on
historic records, a spawning population of at Teast 12,000 chinook is possible
when the recovery of spawning grounds and reaccumulation of spawning gravel is
complete (personal communication, Mullarkey). Information on salmonids is
summarized in Table 10. '

In 1978 anglers caught 1,145 chinook and 24,000 coho salmon in the ocean

sport fishery offshore from Coos Bay. In late summer chinook and coho are
caught from the jetties. A boat fishery develops in late August in the upper
bay and river and continues through the fall. In 1977, a year of drought, 604

salmon over 24 inches were caught in the Coos and Millicoma rivers, and Bender
(pers. comm.) estimates another 600 jacks may have been caught. A cutthroat
fishery of unknown catch also occurs in the river,

Three private hatcheries have obtained permits from ODFW for salmon
release/ recapture cperations (Table 11). ODFW has begun an evaluation of the
- private hatchery programs in Coos Bay to determine the pericds and areas of
residence and food habits of hatchery and wild salmonids.

Coos Bay also supports a large population of striped bass. Commercial
fishing for bass has been closed in Coos Bay since 1975, but prior to the 60s,
the striped bass fishery on the Coos was surpassed on the West Coast only by
that of the Sacramento River in California (Hutchison 1962). Currently an
active sport fishery occurs on a population of unknown size. Stripers are
taken throughout the year at various places in the bay. Upriver migration of
striped bass occurs in several runs from May until July. After spawning the
fish move back into the bay to feed, seeking the deeper holes and channel.
Although a few may go to the ocean, most of the fish probably stay in the bay
all year (personal communication, Al McGie, 0DFW, July 10, 13979}. Young fish
appear to stay upriver until the end of their first yvear of life.
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Table 9. Continued.
Subsystema
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Eulachon X X
(Thaleichthys pacificus)
Penpoint gqunnel X X
(Apodichthys flaridus)
Pacific sandlance X X
(Ammodytes hexapteros)
Bocaccio X X X
(Sebastodes paucispinis)
Cabezon X X X
(Scorpaenichthys marmoratus)
Tubesnout X X X
{Aulorhynchus flaudius)
Spiny dogfish X X X
(Squalus acanthias)
White sturgeon _ X X X
(Acipenser transmontanus)
Northern anchovy X X X XXF
(Engraulis mordax)
Longfin smelt . X X X
~ (Spirinchus dilatus)
Pacific tomcod X X X
(Microgadus proximus)
Surf smelt X X X F
(Hypomesus pretiosus)
Striped seaperch X X X XX
{Embiotoca lateraiis})
Walleye surfperch X X X XXF
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White seaperch X X X XX
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(Sebastodes melanops)
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{(Hexagrammos decagrammus)
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Padded sculpin X X X
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Buffalo sculpin X X X
{(Enophys biason)
“Sand sole X X X
(Psettichthys melanostichus) .
Pacific lamprey X X X X
{Lompetra tridentata}
Green sturgeon X X X X
(Acipenser medirostris)
American shad X X X X . XF X X XX
(Alosa sapidissima) '
Pacific herring X X X X X X
(Clupea harengus pallasi)
Chum salmon X X X X
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Table 9. Continued.

Subsystema

(RM 3-9)
(RM 17-30)

Marine (RM 0-3)
(RM 9-17)

Lower Bay

Upper Bay

South Slough
North Stough
Haynes Inlet
Isthmus Slough
Catching STough

Species

Riverine

>
>

Bay goby
{Lepidogobius lepidus)
Threespine stickleback
(Gasterosteus aculeatys)
Prickly sculpin X X X
{Cottus asper)
Redside shiner X F
{Richardsonius balteatus) .
~Speckled dace X
(Rhinichthys osculus) .
" Largescale sucker : X
(Catostomus machrochelius)

>
=
>
-
<
>
>
s
>

6¢

“ Pony Slough not Included in sources used.

X= species present according to summer sampling by Cummings and Schwartz (1971).

F= species present in ODFW 1977 seine sampTes. Applies only to South Slough and Riverine because data from other
areas was combined by authors,




Table 10. Salmonid use of Coos Bay (Thompson etal 1972; Bender and Mullarkey
1979} .

Time of , Juvenile
Estimated spawning Spawning use of State
Species population migration peak estuary releases
Fall chinook salmon 5,000 Sept.~Jan. Nov. - Feb.-0Oct. --
" Coho salmon 8,300 Oct.-Feb. Dec. Mar.-Jun. -
Chum salmon incidental
Steelhead 5,000 Nov.-Apr. Jan.-Mar. Mar.-Jun. 100,000
Cutthroat trout 3,500 Aug.-Jan. unknwon entire yr. 10,000

Table 11. Private hatchery permits for Coos Bay (Cummings 1977).

Permits by species

Hatchery Total permit Chinook Coho Chum

Weverhaeuser 40,000,000 10,000,000 10,000,000 20,000,000

Anadromous 106,000,000 5,000,000 5,000,000

Calvin Heckard ‘ _ 5,000,000
Shad are fished commercially in Coos Bay from April 20 to June 21. A

five-vear {1973-77) average of 19,310 1bs of shad was taken from Coos Bay.
Sport fishermen take shad from the South Coos River and Millicoma River from
mid April through June by trolling from boats.

Shad tagged in the Coos River have been recovered from the Umpgua and
Coquille rivers, but evidence suggests each of these rivers supports its own
population of shad (Mullen 1974}. Mullen (1974) estimated from tagging studies
a population of over 50,762 shad in the Coos River system. However, shad too
small to be caught in the gillnets were not included in the estimate.

Shad enter the bay from the ocean in the spring months and start to appear
in the commercial gill net fishery when it -opens in April. Spawning usually
occurs in May and June in upper tidal areas of the Coos and Millicoma rivers.
Juvenile shad rear in the Coos and Millicoma rivers throughout the summer.

Shad begin to appear in seine hauls in lower Coos Bay during August (pers.
comm., Bender). Most of the juveniles enter the ocean in the fall.

in 1978 a conservative estimate of 145 tons of herring spawned in Coos Bay
between 0.6 and 13.7 miles from the mouth (Miller and McRae 1978). Spawning
oceurs from January through April, and herring remain in the bay through summer
(pers. comm., Bender). Three areas heavily used during the 1978 spawn were
Fossil Point (eelgrass, algae, rocks}), lower North Spit (eelgrass), and the
Ford Dock near Jordan Cove (pilings) (Miller and McRae 1978). Jackson (1979)
observed heavy spawns cn lower North Spit, south of Clam lsland in 13979.
It is possible that timing of the herring spawn is influenced by freshwater
runoff so that spawning occurs farther downbay during high runoff periods
(Miller and McRae 1978).
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Shiner perch, redtail surfperch, striped seaperch, black rockfish, and
kelp greenting are among the other fish inhabiting the bay in large numbers
which are taken by sport anglers (Gaumer et al. 1973).

Distribution maps for major species have been prepared by -the Coos County
Planning Department.

Mammals

Resident marine mammals in the estuary are limited to the harbor seal
(Phoca vitulina) and the harbor porpoise (Phocoena phocoena) (personal communi-
cation, Mike Graybill, OIMB, March 15, 1979). Approximately 120 harbor seals
haul out in the Pigen Point area of Coos Bay. They use the bay for feeding,
primarily on bait fish such as herring and eulachon, and have been sighted in
both the upper and lower bay. There is evidence that lower North Spit serves
- as a pupping area {(pers. comm., Graybill). Harbor porpoises live in the 1ower
estuary where they are seen frequently from RM 1 to 3.

Non-resident marine mammals occasionally sighted in the bay include
California sea lions (Zalophus californianus), Stellar sea lions (Eumetopias
jubata), and rarely California gray whales (Eschrichtius gibbosu) and killer
whales (Orciniis orca).

. River otters are common in the Coos and Millicoma rivers (pers. comm.,
Bender) and have been seen in the Crawford Point area {pers. comm., Graybill)

and in South Slough (Magwire 1976a). The population size is unknown.

A variety of mammals are found in Coos Bay salt marshes. Raccoon, bobcat,
muskrat, mink, weasel, fox, coyote, black-tailed deer (Magwire 1976a), and
striped skunk {Pinto 1972) are found in the salt marshes, and beaver are found
in areas of inflowing fresh water (Magwire 1976a). The marsh is only part of
the range of animals, and their abundance depends primarily on how remote and
undisturbed the community is {Magwire 1976a}.

The major small mammals of the marshes are vagrant shrews and deer mice.
The deer mouse is most abundant in the high marsh and tends to remain close to
the terrestrial environment, while the shrew uses lower marshes and is often .
near logs or debris. Other species of mice, shrews, voles, and the black rat
use the marshes in lesser numbers. These small mammals serve as primary and
secondary consumers in the terrestrial food chain (Magwire 1976a) .

Birds

Although a thorough study of the use of the estuary by bird populations
has not been published, observations by individuals and groups provide infor-
mation on seasonal use and abundance of bird species at Coos Bay. USACE {1975}
abstracted a list of birds using the bay from information published by U.S.
Department of the Interior {1971). Magwire (1976a) has summarized observations
by Wampole (1959) Fawver and Wampole (1971), McGie (1976}, and Richer (1976).
Table 12 presents a compilation of this information. In addition, a census of
birds of the greater Coos Bay area is made each December by the loca1 chapter
of the National Audubon Society.
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Table 12 continued.

(Megacergle alcyon)

Subsystems Habitats Subsystems or Specific Areas
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Q M Q = 0 = it} ~
| - W L w — = —_ o
> - o L a| o 5 c w
W [} [ ] = [ @ o C o} -
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. L o. > e S Y o o w o a c > s
] a — e o a P o o £ <) ) o
Species SE o -4 o i) o = [} Lo ] o e =
W W S W S W 5 W S W S
Common lcon FWSp FWSp fWSp C A cocCocCco ¢ 0 C
{cavia immer)
Pied-bilied grebe W W W R 0 0 0 0 U
(Podiceps dominicus}
Western grebe FWSp FWSp FWSp ¢
{Aechmophorus occidentalis)
Double-crested cormorant FWSp FWSp FWSp C C A ] C 0 0 U
{(Phalacrocorax auritus)
Common goldeneye W W W C U 0 U R U R
{Bucephala clangula)
Bufflehead W W W C 0 C U C C C
{B. albeola)
Marsh hawk Res Res Res U 0
{(Circus cyaneus) )
Bald eagle Res  Res  Res R R R
{Haliaeetus Jeucocephalus)
Red-tailed hawk FWSp FWSp FWSp U
{Butec - jamaicensis) )
Great Blue heron Res Res Res U C ] u u u c ¢c ¢ ¢ cC C
(Ardea herodias)
Green heron . Res Res Res U U 0
(Butorides virescens) )
American coot FWSp . FWSp FWSp A A u c ¢ ¢ Cc A A G
(Fulica americana)
Killdeer Res Res Res C U U c ¢ ¢ ¢ u
(Charadrius vociferus)
Belted kingfisher . Res Res Res C y U ¢ ¢ c C
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Tahble 12 continued.

(Merqus merganser)

Subsystems Habitats Subsystems or Specific Areas
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W § W S W S W S W 5§ W S
Lesser Yellowlegs M(F) R
(Totanus fFflavipes) i
Short-billed dowitcher M u t ¢ 0
{Limnodromus griseus)
Long-billed dowitcher M{F) R
(L. scolcopaceus)
Pectoral Sandpiper M(F) R R
(Erolia melanotos)
Knot M U U
(Calidris canutus)
American bittern Res Res R
{Botaurus lentiginosus)
Common egret FWSp FWSp C U
(Casmerodius albus)
Black=-crowned night heron FWSp FWSp U
(Nycticorax nycticorax)
Sora rail SpsS Sps R
(Porzana carolina) :
Common snipe Res Res U U U
(Capella gallinago) .
Ring-billed gull FWSp FWSp c c ¢ c ¢ vy
" {Larus delawarensis} (Res} (Res) '
Mallard - . FW A C ¥ A C A
(Anas platrhynchos)
Ring-necked duck W R R
(Aythya collaris)
Common merganser Res U R
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Table 12 continued.’

P s1
|

Species noted by Magwire 1976 but not by USACE 1975 o

Yellow-billed loon ' R
(Garia adamsii) ) :

Eared grebe . 0 C 0 6 0o C 0o C
{Podiceps caspicus)

Emperor goose : R
{Anger albifrons) '

White-fronted goose R
(Philacte canagica) -

European wigeon R
({Mareca penelope) .

Hooded merganser . . - R
(Lophodytes cucullatus) ‘ : . )

Turkey vulture : o v 0
{Cathartes aura) '

Osprey ) 0 ) o 0
(Pandron halilaetus) .

Black oystercatcher u o
(Haematopus bachmani) ’

Wandering tattler u a
(Heteroscelus incanun)

Rock sandpiper ) 0
(Erolia ptilocnemis) : ) .

Forster's tern ) . R
(Sterna forsteri} .

Common crow : c ccc t c ¢ ¢
(Corvus brachyrhychos)

b




Coos Bay-is located in the Pacific Flyway for migratory waterfowl. USD!
(1971) 1lists marshes, tideflats, and open water as prime bird habitats with
some birds relying entirely on one habitat type and others using a variety of
habitats.

Ducks, geese, loons, gulls, murres, and terns use the open water for
resting but are commonly found near food sources in shallow water (USDI 1971).
Thompson, Smith, and Lauman (1972) state mallard, pintail, wigeon, and coot are .
the most abundant waterfowl of the area. Surf and white-winged scoters are
also found in large numbers. Waterfowl are abundant in November through March
with peak populations occurring in December. USDI (1971) states that Coos Bay
has 575,000 waterfowl-use days annually and 1,350 hunter-use days. The pro-
tected Pony Slough and Haynes Inlet areas receive particularly heavy use by
waterfowl . : '

CO0S ESTUARINE SUBSYSTEMS

The Coos Bay estuary can be divided into marine, bay, riverine and slough
subsystems based on sediments, habitats, and geographic location (Fig. 17)}.
Physical and biological characteristics of each subsystem are a result of the
relative influence of ocean water, river water, and currents. Although the
subsystems do not function independently, a separate discussion of each of the
subsystems is used in considering management options.

Marine Subsystem

The marine subsystem is defined as the area between the mouth of the Coos
Bay estuary and RM 2.5 (Fig. 17). The vigorous wave action it experiences
helps to create and maintain the unique habitats found in this subsystem.

Alterations to the marine subsystem have been numerous. '~ The natural
channel across the Coos Bay bar averaged 10 ft in depth and 200 ft in width.
The first alteration was a half-tide jetty just upbay from Fossii Pt. con-
structed in 1880 (USACE 1973). The North Jetty was constructed in the 1890s
and reconstructed in the late 1920s, when the South Jetty was built (Lizarraga-
Arciniega and Komer 1975). The entrance channel has recently been dredged to
45 ft deep and 700 ft wide at the outer bar and gradually decreases to 35 ft
deep and 300 ft wide at RM 1. Previously, the depth was maintained at 40 ft
over the entrance bar and 30 ft at RM 1 (USACE 1975). '

The entrance channel is exposed to high waves generated by local coastal
storms and swells from Pacific Ocean storms (USACE 1973). Waves up to 27 ft
occur during major storms (USACE 1973). Mean tidal range at the bar is 6.7 ft
with predicted extremes of 10.5 ft above MLLW and 3 ft below MLLW.

During 1973-74, high tide salinities at the mouth ranged from 30.5 ppt at
the surface in December to 33.9 ppt at both surface and bottom in June (Arnesan
1976). Even during periods of high runoff, high tide salinity at the mouth is
similar to that of the ccean. Low tide extremes of 13.0 ppt at the surface in
December and 3.33 ppt in September demonstrate the dilution effect of high
runoff {Arneson 1976). Vertical salinity profiles from 197374 show the mouth
was well mixed in June and September, stratified at high tide and partially

50




NORTH
BEND
CRAWFORD FT,
S
i3
‘iL ;.g:vsn COOSTON CHANNEL
O CENTRAL
DOCK
& SUBSYSTEM ~ BN\ CO0S RIVER
dsitra pock COCS BAY ™
8 \ SUBSYSTEM
CHANNEL K
ISTHRUS airs > //
E 10E ™ gy ol
" PIGEGN POINT gbgg:rsu @ 7% ‘c00S RIVER
~' FOSSIL POINT (CATCHING SL.SUBSY,
" ., MEAD OF TIDE (5 37
3 HiR’~£ SUBSYSTEM MILES FROM THE MOUTH
T BARVIEW OF THE ESTUARY ON
4 THE SOUTH FORK
4 4 o 4 gGL%lL_JEGmNK N\ COOS A VER AND
CHARLESTON J7 3 HUOE NEY 4m.'.£srnou
f KL slouGH THE MOLTH OF THE
LA ESTUARY ON THE
S0UTH SL. MILLINGYGN 7 (ﬂﬁéﬁaf;‘,‘»:fm’
GOLIVER SHINGLEHOUSE CATGHING Ny
POINT SLOUGH FBT sLoueH :
OREGON o
4 £ SENBSTACKEN
o S e ¢
SOUTH SLDUGH KAYDEN K. HEAD OF TiE
SUBSYSTEM _”,- @ ? RIVER MILES y MEAD OF TIDE I5 10 MILES
POV 2 TIDELAND BETWEEN ELEVATIONS I 0005 BAYORIDSE  tnove enTRANCE TO BaY
‘3 OF MEAN LOW WATER AND . - . (WILSEY & HAM 1574
ISTHMU:
MEAN HIGH WATER L5 STHMU
ooz it
=5 Y
‘%’?‘3”
: 5,

= -SLOUGH E

HEAD OF TIDE {DSL) . *8 SANCTUARY

NORTH
SLOUGH /
SUBSYSTEM HAYNES INLET
' MENASHA DIKE SUBSYSTEM
{JORDAN COVE CAUSEWAY}
JORDEN COVE Y GLASGOW

PONY SL.
SUBSYSTE|

SCALE IN MILES

KENTUCK SLOUGH

N.BEND )
y g:}gu;té!:#l. UPPER BAY

SUBSYSTEM

» PIERCE PT.

HEAD OF TIBE IS 12 MILES ABOVE ENTRANCE
TO BAY (WILSEY & HAM 1274}

Coos Bay estuarine subsystems.

51




mixed at low tide in December, and well mixed at high tide and partially mixed
at low tide in March {Arneson 1976}.

In general, the water quality of the marine subsystem is good. Temperature .
generally is similar at high tide to that of offshore waters and may be some-
what influenced by the temperature of the inflowing river waters at low tide
(Arneson 1976). Low dissolved oxygen has occasionally been measured by DEQ
near the mouth, and a DO depression was also observed by Arneson (1976} during
his fall low tide measurements. Waste water from seafood processing which is
discharged subtidally into the marine subsystems and upwelling of offshore
waters low In dissolved oxygen may be contributing factors to low DO near the
mouth (Arneson 1976).

Dredging records show that most of the materials removed from the entrance
are clean sands, probably of marine origin (USACE 1975). DOredged material from
this area is normally disposed at sea. Speil from the Charleston area to about
RM 10 is disposed in the estuary. The shorelines to the north and south of the
entrance advanced following construction of the jetties, probably as an adjust-
ment to a new equilibrium in an area that is experiencing no net north-south
sand transport along the beaches (Lizarraga-Arciniega and Komar 1975).

Habitats and species

_ The marine subsystem has an exceptional diversity of habitats, including
sand, cobble, boulder, and bedrock shores; sand and sand-mud flats; algal beds
on unconsolidated bottoms and on bedrock; eelgrass; and subtidal unconsolidated
bottom (Fig. 18).

Habitats of the north shore of the marine subsystem include the artificial
boulder shores of the jetty, a narrow cobble shore, sandy shores and flats, and
a flat of sand-mud substrate {Fig. 18). Little is known of the biology of this
afea. Seining studies have shown large numbers of Pacific herring, surfsmelt,
whitebait smelt, shiner perch, and silver surfperch in the area (Hostick 1975).
Feeder coho salmon have been found using the sandy area just inside the jetty.
This area is just below a very productive portion of the lower bay subsystem
and the salmon may be feeding on material carried in the water column as it
ebbs from the productive flats (personal communication, Bill Mullarkey, ODFW,

May 15, 1979).

The south shore habitats of the marine subsystem include jetty boulders,
bedrock shores below the cliffs of Coos Head, small sandy shores, the boulders
of the Charleston breakwater, and a transient sand bar west of the Charleston
channel (Fig. 18).

The area north of the Charleston breakwater is inhabited primarily by a
few species of molluscs and annelids. The sand bar west of the Charleston
channel contains the only in-bay population of razor clams on the southern
Oregon coast. This clam bed is heavily used by recreational diggers (USACE
1978). USALE has proposed an extension of the Charleston breakwater near the
sand spit to stabilize the Charleston charnnel. The Corps Environmental Impact
Statement for this project {USACE 1978} states the clam population will survive
the planned modification.
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The eastern shore of the marine subsystems has the largest naturally
occurring rock habitat in the estuary. This high salinity, protected bedrock
is unique to the Coos Bay marine subsystem and is rare in other Oregon estuaries.
Over B0 species of plants and 100 species of animals inhabit this area in a
community that resembles typical protected outer coast algal and invertebrate
communities {Rosenkeetter et al. 1970). Green, brown, and red algae are well
represented in the flora of Fossil Pt. (Sanborn and Doty 1944). Sponges, sea
anemones, hydroids, and ribbon worms are found in this area (USACE 1975).
Certain groups of annelids {sabellids, serpulids, syllids, and phyllodocids},
grazing gastropods, carnivorous snails, and nudibranchs are also common.

small kelp (Nereocystis leutkeana) beds occur in the tidal area just north
of Coos Head, north of Charleston breakwater, and southward of Fossil Pt.

During the summer sampling, certain fishes were found only in the marine
subsystem {(Table 9) {Hostick 1975). These fish are commonly associated with
open coastal waters. The apparent restriction of these species to the marine
subsystem may be due to physiological tolerances or preference for rocky habitat.
Almost all other species recorded in the estuary occur in the marine subsystem
at some time during the year as residents or migrants {Cummings and Schwartz

1971} .

A substantial percentage of the 1978 Pacific herring spawn in Coos Bay
occurred on the rocks, algae, and eelgrass of the Fossil Pt. area (Miller and
McRae 1978).

The South Jetty is a popular area for sport angling and offers the most
varied species to shore fishermen (Gaumer et al. 1973). Redtail surfperch,
striped seaperch, Pacific tomcod, starry flounder, and kelp greenling were the
most frequently taken fish (Gaumer et al. 1973). A small fishery for chinook
and coho salmon occurs from the jetties in late summer. Black rockfish,
Pacific tomcod, coho salmon, and Dungeness crab are taken in large numbers in
the marine subsystem by boat anglers.

Within Coos Bay, brown pelican, harlequin duck, oldsquaw, surfbird, and
blacklegged kittiewake, yellow-billed loon, black oystercatcher, wandering
tattler, rock sandpiper, and Forster's tern have been observed only in the
marine subsystem (Table 12). Common murres and pigeon guillemots are most
abundant in the bay at Coos Head (pers. comm., McGie). Bald eagle and osprey
are occasionally sighted (pers. comm., McGie). Pelagic cormorant are abundant
at Coos Head, and a nesting population of 12 to 15 pairs occurs on the cliffs
there (Graybill 1978)}. Belted kingfisher and rough winged swallows also nest
along the cliffs at Coos Head.

Recommendations

The marine subsystem of Coos Bay contains unigue habitats not found in
other sybsystems of the estuary and infrequently occurring in other Oregon
estuaries. Fossil Pt., is the only naturally occurring rock in the bay exposed
to vigorous wave action. Within the area are a biologically significant algal
bed and subtidal kelp bed., |t provides habitat for diverse invertebrates and
fishes and an important spawning site for herring. It is also a valuable
scenic and open-space resource. Only those low intensity uses which will not
substantially alter these existing habitats and species should be permitted.

54




"The cliffs of Coos Head, which provide nesting areas for pelagic cormorants,
kingfishers, and swallows, and the tidal sand flat west of Charleston channel,
whch has the only in-bay population of razor clams on the south coast, should
be protected in order to maintain the diversity of habitats within Coos. Bay and
- among Oregon estuaries. :

Use policies of the marine subsystem should strive to protect water quality.
It may be appropriate to restrict discharge of effluent at low tide during
times of low river flow or high water temperature.

Lower Bay Subsystem

The lower bay subsystem extends along the main channel from RM 2.5 to the
railroad bridge at RM 9 (Fig. 17). Although still under considerable oceanic
influence, it is not as strongly affected by wave action as is the marine sub-
system.

Salinity extremes recorded by DEQ in this subsystem were 34.0 ppt and 10.7
ppt at a station /4 mile north of Pigeon Point, compared to 34.2 ppt and 3.7
ppt at a station 1/4 mile west of the railroad bridge. During 1973-74 surface
salinity from RM 2.9 to RM 8.3 at one time differed as little as 0.3 ppt at
high tide during periods of low flow to as much as 14.4 ppt at high tide
during periods of high flow (Arneson 1976). Surface salinity changed from 24.7
ppt to 11.5 ppt between high and low tides durlng high flow at RM 2.9 (Arneson
1976) .

Salinity gradients indicated the lower bay was well mixed at times of Jow
flow., During high flow the subsystem was stratified at high tide and partly
mixed at low tide. During intermediate flows (March), it was partially mixed
at low tide and well mixed at high tide.

Dissolved oxygen levels measured at DEQ monitoring stations in the lower
bay have been above the minimum standards required for estuarine waters during
the 70s (DEQ 1978). However, one sample taken near a log dump in Empire showed
very low DO and high turbidity (STR 1974, USACE 1975).

Coliform counts exceedlng standards for commercial shellfish harvest and
even exceeding general health standards have frequently been measured at DEQ
Station 6, 1/h4 mile west of the railroad bridge (DEQ 1978). Counts exceeding
standards at other DED stations in the lower bay are infrequent. Two sewage
treatment plants discharge waste from the east side of the lower bay near
Empire and near Pony Slough.

Pollutants discharged in the lower bay may not be rapidly flushed through
the estuary. Flushing times ranged from 6.2 days in December to 19 days in
June 7.6 miles from the mouth (Arneson 1976}.

The sediments of the lower bay are predominantly marine sands {(Arneson
1976) and probably include sands blown into the bay from the dunes.
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Habitats and species

Subtidal habitats of the lower bay include the unconsclidated bottom of
the dredged ship channel and adjacent area and aquatic beds in shallower areas
(Fig. 18). The substrate is primarily sand {(USACE 1975, Jefferts 1377). Shell
and wood mixed with sand have also been reported at RM 7, 8, and 9 (Jefferts

1977) .

The major alteration to the subtidal lower bay is channel dredging and
associated in-bay spoil disposal. Disposal sites for the recently completed
deep draft dredging project were adjacent to the channel at about RM 3, between
RM 4 and 5, just below RM 6, and between RM 8 and 9.

Biological information on the subtidal lower bay is incomplete. Jefferts.
(1977) has examined infauna of the dredged ship channel, and ODFW has surveyed
clam populations of some subtidal areas (Gaumer 1978).

Surveys west of the channel between RM 4 .and 6 show scattered distributions
of gaper and cockle clams and densities of 1-5 clams/ft2 (Figs. 9 and 10)
(Gaumer 1978). Butter clams were found in only a few locations in the survey
area (Fig. 13) (Gaumer 1978). A 48 ac subtidal area off Pigeon Point was
thoroughly surveyed to evaluate its potential for commercial clam harvest
(Gaumer 1976). Population estimates for that bed were 5,648,700 gapers,
202,200 cockles, 843,000 littlenecks, and 809,200 butters (Gaumer and Halstead
1976). The bed produced a commercial gaper harvest of 11,931 1b in 1977 and
27,505 1b in 1978. _ -

The infauna of the lower bay dredged channel has numerous species repre-
senting many groups of animals (Jefferts 1977). The fauna is more diverse and
less likely to be composed of cosmopolitan species than the upper reaches of
the dredged channel. Both numbers of species and numbers of individuals were
found to decrease with depth in the sediment. Jefferts {1977) concluded that
dredging has a relatively minor influence on the fauna of the lower reaches of
the estuary, which primarily reflect the coarse sediment type rather than the
effects of mechanical disturbance.

. The intertidal habitats of the west side of the lower bay include large
aquatic beds, sand-mud flats, sand shores, and small marshes (Fig. 18).
Between RM 2.5 and 6, flats prevail. From RM 6 to RM 8 there is a narrow sand
shore, and between RM 8 and 9 lies Jordan Cove with its flats, aquatic beds,
and fringe of marsh.

The southwestern portions of the lower bay has been altered through the
disposition of dredge spoils which form '""Clam Island' and which have raised
some of the shoreline above tidal level. The eelgrass beds are quite extensive
and the flats are probably the most productive clamming areas in the hay.

Gaper clams occur in densities of greater than 5/Ft2 over much of the area
(Fig. 9) (Gaumer 1978). Cockles, butter clams, and native littlenecks are also
widely distributed over the flats but occur in lesser density than the gapers
(Figs. 10 and 13}. Softshell clams are not found in the southernmost flat but
occur from Clam !sland northward (Fig. 12) (Gaumer 1978).

The southern flat was by far the most prolific site for recreational gaper
harvest during a 1971 ODFW survey (Gaumer et al. 1973). Substantial numbers of
cockles and butter clams were also taken there. ’
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Above RM & the narrow sandy shore drops off quickly into the subtidal
zone. Current through this portion of the bay is swift and scours the shores so
that attached vegetation is absent. Five pile dikes were placed along this
shore to retard erosion and prevent further curvature of the ship channel
(USACE 1973). While this area appears barren in comparison to the flats to the
south, it is an important feeding area for Englis sole, topsmelt, surfsmelt,
herring, northern anchovy, and coho and chincok salmon (pers. comm., Mullarkey).
Many of these fish feed on material in the water column from productive areas
adjacent. Gut content analysis of salmon seined in sandy areas during August
1978 showed larval fishes were the main diet during the period sampled (pers.
comm., Bender).

Jordan Cove lies between RM 8 and 9. Recreationally important clams are
scarce, but ghost shrimp occur in moderate density over the entire area of :
flats and aquatic beds (Fig. 15). Softshell clams are sparsely distributed
‘around the edges of the flats, and smaller species of clams are scattered
across the cove (Gaumer 1978).

Just west of the railraod bridge at Jordan Point is a sandy area where
ODFW repeatedly seines large numbers of fish (pers. comm., Bender and Mullarkey).
The site was highest in numbers of individuals and second in numbers of species
taken during seining efforts in 1970 {Hostick 1975).

Below Sitka Dock on the east side of the lower bay, there are broad algal
and eelgrass beds on a sand-mud substrate with three large areas of cobble,
where dredeged materials have been deposited. The cobbles form a habitat that
is unique in the bay and may add niches for colonization by marine life. A
high density of marine species, primarily rockfish, have been consistently
found there in recent ODFW surveys (pers. comm., Bender).

Gaper clams are much less dense here than on the west side of the bay
(Gaumer 1978), but the area provided recreational diggers with the second
highest number of gapers taken in 1971 (Gaumer 1973). Butter clams are found
among the cobbles of the spoil site (Gaumer 1978), and the Pigeon Point flat
was by far the most productive butter clam area in 1971 {Gaumer 1973). Pigeon
Point was also the prime site for the harvest of littleneck clams (Gaumer
1973). Ghost shrimp are also common in the area (Gaumer 1978).

The large eelgrass beds of the Pigeon Point area are of particular signifi-
cance in providing food for migratory black brant. Harbor seals use one of the
spoils disposal sites as a haul out area (pers. comm,, Graybill). A historic
seal haul out area is also located on the western shore of the lower bay just
below the Ore-Aqua salmon ranching facility.

The tideflat habitats near Sitka Dock were significantly degraded by waste
discharge from the Coos Head Pulp Mill which operated until 1971. Biclogical
productivity has been increasing since closure of the mill (George M. Baldwin
and Associates et al. 1977). A dense eelgrass meadow has become established
southwest of the mill site, and gaper, tellen (Tellina sp.), cockle, Macoma
spp., and softshell clams occur there {George M. Baldwin and Asscciates et al,
1977). Studies of the recovery of the flat have not been undertaken. The area
is under private ownership and is not available to the public for recreation.

North of Sitka Dock, ghost shrimp, tellens, Macoma spp., and softshells
inhabit the sand-mud flats and eelgrass beds.  Flats there provided the greatest
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number of ghost shrimp to diggers of the areas surveyed in 1971 but were used
much less heavily than the Pigeon Point flats (Gaumer 1973). Limited access
and the clam distribution may influence the use pattern. '

The narrow north shore of Empire, which is affected by storage of logs at
the Cape Arago Lumber Company Mill, gradually widens into the broad complex of
flats, aquatic beds, and small marshes southwest of North Bend Municipal
Airport (Fig. 18). Qualitative studies show that the area is inhabitated by
softshell clams, tellens, Macoma spp., and polychaete worms (Figs. 12, 14, and
I1}. A quantitative study of the area has recently been completed and will be
available through LCDC (Gonor 1979).

Several fish species are found In the lower bay nad marine subsystems
(Table 9). Other species, such as English sole are most abundant in the lower
bay, although they may be found further upbay. Sampling during the summer of
1970 showed that juvenile chinook salmon and lingcod were most common at lower
bay sites {Hostick 1975; Cummings and Schwartz 1971).

Most of the fish species of Coos Bay use the flats of the Tower bay at
some time during the year {Cummings and Schwartz 1971). Habitat has consider-
able bearing on types of fish present. Vegetated areas appear to exhibit
greater species diversity and are preferred by surfperch, pipefish, snake
prickleback, gunnel species, and starry flounder (pers. comm., Mullarkey).
Many of the species are found in greatest numbers over the sandy substrates
(pers. comm., Mullarkey). ' '

The aguatic beds adjacent to the North Spit, the Roseburg Lumber Co. dock,
and the aquatic beds of Jordan Cove on the west side of the lower bay and the
aquatic beds to the north and south of Sitka Dock are prime herring spawning
areas (Jackson 1979; Miller and McRae 1978).

) A salmon release-recapture facility (Oregon Aqua Foods) is located at
about RM 5.5 on the west side of the bay. Another facility, Anadromous Inc.,
is located at Jordan Pt. at the extreme eastern border of the lower and upper
bay subsystems (Fig. 17).

The lower bay was by far the most popular boat angling area in surveys
conducted in 1971 (Gaumer et al. 1973). Dungeness crabs represented 80% of the
catch. Black rockfish, red rock crab, perch species, and kelp greenling were.
also taken in large numbers (Gaumer et al. 1973).

Most of the bird species of Coos Bay may be found in the lower bay, and
several species have their prime distributions in the lower bay and marine sub-
systems (Table 12). The more abundant of these birds include Brandt's cormor-
ants, pelagic cormorants, black brant, surf scoters, northern phallaropes,
western aulls, glaucous-winged gullis, mew gulls, Heerman's gulls, Bonaparte's
gulls, and common murres. A variety of migrant and wintering shorebirds feed
on the exposed intertidal mud flats,

Recommendations

The lower bay between RM 2.5 and RM 5 is an area of exceptional natural
productivity and a prime aesthetic and recreational resource. . The tideflats,
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eelgrass, and algal beds along the western shore of this region should be con-
sidered as major tracts, which require inclusion in a natural designation as
described by the LCDC Estuarine Resources Goal (1977).

Although the sandy shore between RM 6 and 8 on the western side of the bay
appears unproductive because it does not have attached vegetation, it is a
valuable habitat for certain species of fish. Any development occurring there
should preserve the sandy substrate and water quality of the area. Use of
pilings may be appropriate in the area unless subsequent reductlon in current
velocity changes the quality of the substrate.

Sitka Dock at about RM 3.8 is located along the eastern shore of the
productive lower bay. The adjacent area was formerly degraded by waste dis- |
charges, but some evidence suggests that the nearby tidal flats are recovering.
Upland uses _near the Sitka Dock area are primarily residential. The location
of the dock within a prime natural and recreational resource area makes the
area unsuitable for industrial development, but water-dependent recreational
development would appear to be appropriate.

A public boat ramp, fish processing plant, oil company docks, and a mill
are located on the eastern shore at Empire. These developments contribute to
degradation of the habitats. Habitat restoration or further development for
water-dependent uses, preferably constructed on pilings, are possibitities for
this area.

The large flats southwest of the North Bend Airport and the Jordan Cove
area should be considered major tracts and protected accordingly (LCDC 1977).

in~bay spoiling of material dredged from the channel between RM 3 and RM
10 should be discontinued. This activity reduces the tidal prism and further
increases filling of the estuary, which is aiready accelerated from upstream
activities. Habitat is irreversibly lost, even with mitigation. Suitable
areas should be located for upland or offshere spoil disposal.

Upper Bay Subsystem

[n the upper bay subsystem Coos Bay broadens into a complex of wide
shallow tidal flats adjacent to the main dredged ship channel (Fig. 18). It
extends from the railroad bridge at RM 9 to the southeastern corner of Bull
Istand at RM 17 (Fig. 17).

Massive alterations have occurred in Lhe upper bay. The dredged ship
channel runs along the west side of the hay, and industrial activity for the
Port of Coos Bay is centered there. The channel between RM 9 and the mouth of
Isthmus Slough is 35 ft deep and Loo ft wide. A turning basin 35 ft deep, 800
ft wide, and 1000 ft long is at RM 12. Filling of tidelands has occurred along
the western shore, south of Marshfield Channel at Eastside, and on the major
tideflats, where dredged materials form several spoil islands. Much of the
filling has occurred to dispose dredged material and to provide sites for
industrial development. The upper bay also receives industrial wastes and is a
site of log storage and handling.
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The upper bay receives freshwater inflow from Coos River, Catching,
Isthmus, Kentuck, and North sloughs, and Haynes and -Willanch inlets. Measure-
ments at the mouth of Kentuck Slough indicate salinity extremes of 33.7 ppt and
3.0 ppt, while extremes measured at the mouth of Marshfield Channel were 33.7
ppt and 0.5 ppt {(DEQ 1978). -The organisms of the upper bay are exposed tc low
salinity during freshets, but the water is saline during low flows.

Extreme tidal currents of 4 ft/s have been measured at North Bend, and
mean currents are about | ft/s (Aagard et al. 1971). Mean seaward velocity of
river dishcarge passing a cross section between North Bend and Pierce Pt. is
less than 0.1 ft/s at times of low runoff and 3-4 ft/s during peak runoff.
Seaward ebbs of 6-8 ft/s during periods of hlgh runcff have been predicted
(Aagard 1971}. -

Wave development over the tideflats of the upper bay is limited by the
short fetch and shallow water. Before recent channel deepening, phase changes
indicated high dampening of the tidal wave in the upper bay as tidal energy was
spent in turbulent mixing over the wide tideflats (Blanton 1964). Mixing in
the main bay was probably sufficient so that stagnation causing anoxic conditions
did not occur in the main bay (Aagard et al. 1971). The effect of recent
channel deepening on tidal c¢irculation has not been evaluated.

Sediments of the upper bay main channel are sandy from RM 9 to RM 10.5,
shell from RM 10.5 to RM 12, and mud from RM 12 to RM 15 (USACE 1975). The
main channel adjacent to Coos Bay is the area of most active deposition of
river sediments (Aagard et al. 1971). Prior to channel deepening, RM 12-15
have been dredged every three years with an average of 450,000 yd3 of sediment
removed annually (USACE 1976). Sediments removed from the main channel above
RM 12 do not pass EPA pollution standards for in-water disposal of materials.,
The sediments of the upper bay tidal Tlats are primarily silty with some areas
of sand near the spoils islands.  Wood debris overlies the sediments in many
areas (Ednoff 1970).

During the past century the Coos River has changed its course through. the
upper bay (Aagard et al. 1971). Formerly the main flow of the river was east
of Bull Island. At the northern end of Bull Island, it bifurcated into the
East Channel and the main Marshfield Channel. At that time, Catching Slough

‘had a large tidal prism and strong tidal flushing.

Splash damming, log transportation, and dredging have increased the size
of the channel to the south of Bull Island (the Cutoff) so that it now carries
the main flow of the river. As recently as 1970 the channel northwesi of Bull
Island has been deepening and eroding the tip of the island. From 1944 to 1970
the Cooston and East channels have been stable with minimal channel migration
and sedimentation {Aagard et al. 1971). The tendency for channel migration
does exist, and changes in hydrographic conditions, such as major dredging
projects, may have unpredicted effects on shifting river channels,

Elutriate tests of cere and water samples indicate that the main ship
channel above RM 12 is poliuted (USACE 1976). Coliform counts at DEQ stations
in the upper bay during the 70s have frequently been higher than general '
standards for estuarine waters. 1In the main shipping channel, the frequency of
violations increased from the station at the mouth of Kentuck Slough to the
station at the mouth of Marshfield Channel (DEQ 1978). Dissolved oxygen less
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than the 6 ppm standard for estuarine waters was also measured with increasing
frequency (DEQ 1978). STR (1974) attributed coliform problems to the presence
of municipal sewage treatment plants and DO problems to municipal sewage
treatment plants, industrial wastes, and log storage.

Habitats and species

Subtidal areas of the upper bay include the deep draft dredged Ship
channel; the shallowly dredged Marchfield, Cooston, and East channels; and the
smaller channels draining the tidal flats (Fig. 18). Most of the information
available on the upper bay subtidal concerns the dredged ship channel. The
ship channel presents an altered environment for colonization by estuarine
species. Maintenance dredging, propellor wash, and anchor drag frequently.
resuspend sediments so that little attached vegetataon can grow (Parr 1974)

The benthic fauna of the dredged channel represents a community that has
become adapted to the stresses of frequent sediment disruption (Parr 1974).
Patches of substrate missed during dredging may be important to re-establish-
ment of benthic organisms (Slotta et al. 1974).

Streblospio benedicti, an annelid, is the dominant organism in the upper
bay subtidal area (Parr 1974; Jefferts 1977). Species most frequently encountered
by Parr {1974) were '

Annelids: Bivalves: i
Streblospio benedicti Macoma inconspicua
. Pseudopolydora kempi Clinocardium nuttallii
Polydora ligni Mya arenaria
Eteone lighti Modiolus sp.

Capitella (capitata) ovincola '
Notomastus (Clistomastus) tenuis
Glycinde armigera

Pycnogonids: . Amphipods:
Achelia nudiuscula Corophium salmonis
Achelia chelata Corophium spinicorne

Anigogammarus ramellus

These taxa are frequently reported in the literature to be associated with
polluted environments {Parr 1974). Jefferts (1977) postulated that in the
upper reaches of the estuary, the high water, organic content of the sediment,
and the reduced grain size have a deleterious effect on faunal diversity and
depth of distribution of organisms in the sediment.

Distributicon of fish and of mobile invertebrates, such as crabs, in the
dredged channel has not been adequately studied. Seining near the channel in
1970 revealed that shiner perch, silver surfperch, American shad, and English
sole use the area In addition to a number of less freqeuntly captured species.
More silver surfperch were captured per haul at this location than in other
seining sites on the estuary.
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Anglers catch pile perch, striped seaperch, and white seaperch from the
Coos Bay waterfront (Gaumer et al. 1973). Thirty~eight species of fish have
been recorded using the upper bay during the summer {Cummings and Schwartz

1971). Many of the fish probably feed over the tidal flats and congregate in

the channels at low tide.

The intertidal area of the upper bay is composed of broad, shallow tidal
flats, eelgrass beds, and tidal marshes (Fig. 18). George M. Baldwin and
Associates et al. {1977) calculated that tidal flats composed predominantly of
mud occupied about 4.5 mi“. Sand occurs near the spoil islands, and wood
debris is common on the southern portion of the flats. A huge eelgrass-tide-
flat complex stretches from the Jordan Cove causeway south to the Marshfield
Chanrel. The northern two-thirds of this area is an extensive eelgrass meadow,
the largest in Coos Bay and one of the largest in Oregon (George M. Baldwin and
Associates et al. 1977). Development has altered intertidal habitats along the
shoreline of Coos Bay and North Bend. Studies of invertebrate distribution and
abundance have not been conducted. :

At Teast 10 species of annelids, 10 species of molluscs, and 13 species of
crustaceans have been recorded from the muddy upper bay tidal flats (USACE
1975). The sea hare (aAglaja diomeda) has been recorded in the bay only from
upper bay eelgrass beds, and the distribution of the freshwater crab is the
upper bay and riverine areas.

The only clam taken recreationally which inhabits the upper bay in large
Aumbers is the softshell, although small cockles have also been reported theare.
Lugworms and ghost shrimp are the other upper bay invertebrates sought by
recreationists. McConnaughey et al. (1971) divided the tidal flats and eel-
grass beds into four smaller subunits in their study. Biomass results of the’
most common species are summarized in Table 13. Animals were the most diverse
and abundant within the dense eelgrass beds. Softshells and Dungeness crabs
were found in much greater concentrations in the dense eelgrass, but certain
invertebrates, such as the ghost shrimp and the false mya (Cryptomya californica)
preferred sandier substrates and areas of less eelgrass.

Log storage over the flats and channels of th upper bay is common. Log
storage areas have been mapped by the Coos County Planning Department. A DEQ
study (Zegers 1978} of the impact of logs grounding on tideflats at Jow tide
included sampling sites in the Cooston Channel of the upper bay. There was a
large reduction in the number of total organisms (including annelids, arthropods,
and molluscs) per unit area in grounding areas compared to adjacent control
sites. :

It is possible to cultivate oysters (Crassotrea gigas) in the upper bay,
but commercial harvest there is prohibited because of poor water quality.

The upper bay tidal flats are an important feeding area for shad and
striped bass (Cummings and Schwartz 1971). Adult shad may spend several weeks
there, and bass can be found there most of the vear. Juvenile salmonids also
use the area for feeding. Among the most numerous fish found in the upper bay
were shiner perch, silver surfperch, shad, topsmelt, starry flounder, and
English sole (Hostick 1975).
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Table 13. Average sample composition (g/m?) of MOSt Common” macrofaun
invertebrates in upper bay tidal flats and eelgrass beds (McConnaughéy

1971}

Subuni t

Organism : I I 1 1y
Mya arenaria 3.02 97 17.28 39.20
Tellina salmonea 1.69 3.95 2.02 2.27
Macoma baltica 0.71 1.95 0.91 0.61
Others 0.77 0.07 4,51 0.65
Clam Total 6.19 6.95 2h.72 42.73
Nereis brandti 1.25 2.89 1.60 5.42
Heteromastus f. 2.26 2.48 1.88 2.4h9
Eteone lighti 0.53 1.04 1.62 (.08
Others L 0.87 0.66 1.04 1.91
Worm Total L.9] 7.07 6.15h 10.90
Corophium &. : 0.71 2.62 2.05 3.53
Anisogammarus C. 0.24 0.00 0.05 0.32
Haustorius sp.. 0.01 0.01 0.03 0.01
Others ) 0.10 0.00 0.00 0.05
Amphipod Total 1.06 2.63 2.13 91
‘Cancer magister 0.00 0.00 0.00 1.55
Callianassa C. 0.34 0.00 1.56 0.00
Tectibranch (1)} 0.07 0.16 0.01 0.49
Biomass Total 12.97 16.75 34,72 59 _85
Number of Samples -~ 38 16 9 11
I. Near spoil islands, sandy substrate, high elevation

1. Mud without eelgrass
I11. Areas with sparse to medium density eelgrass
“IV. Areas with dense eelgrass covering.

The upper bay has not been studied as a discrete unit with regard to bird
use. Western grebes, pintails, canvasbacks, buffleheads, killdeer, snipe,
sandpipers, sanderlings, duniins, herring gulls, and Bonaparte's gulls were
among the more abundant birds 51ghted in the area during the 1977 and 1978
Audubon Christmas Bird Counts. Graybill (1978) noted a particularly large
population of sandpipers on the flats of the upper bay.

In general, the upper bay intertidal area is inhabited by fewer species
than either the lower bay or marine subsystems. Jefferts (1977) states '"The
number of species present in a community is roughly inversely proportional to
the degree of environmental uncertainty.'' The physiological stresses of
salinity and temperature fluctuations in the upper bay as well as the presence
of pollution and mechanical disturbance tend to produce a community that is
physically controlled. Although fewer species are present in such a community,
individuals may be numerous, occur in high biomass, and be important to the
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overall estuarine food chaln. For example, Corophium spinicorne, the dominant
upper bay amphipod, is abundant and is important in the diet of juvenile
salmonids during their seaward migration (personal communication, Paul Reimers,
"ODFW, March 18, 1979). : '

Present marshes of the upper bay subsystem are located along the eastern
side of the bay at the mouths of Kentuck Slough and Wiltlanch Iniet, on the Coos
River delta islands and adjacent shores, on the northeastern portion of the
Eastside peninsula, and on the spoil islands east of the main ship channel
(Fig. 18). Acreage of upper bay undiked marshes was estimated by Hoffnagle and
Olson (1974):

Llow sand marsh 4.3
| Low silt marsh 3.8 ‘
L Sedge march 22.1
| ' Immature high marsh 416:.4
: Mature high marsh Ly, 8

Most of the marsh area of Kentuck and Willanch inlets has been lost
through diking (Johannessen 1961, Hoffnagle and Olson 1974). Original diking
along the upper portion of Kentuck Inlet was extended and a bridge and tidegate
installed. Marsh rapidly invaded the tideflat below this diking (Johannessen
1961). The diked area is currently used for a golf course. |In Willanch Inlet.
about 100 acres have been diked and are used for agriculture, leaving only
about 6 acres as marsh (Hoffnagle and Olson 1974).

Extensive marshes currently exist in the Coos River delta and on the shore
across the East Channel. Marshland there has increased since the 1800s
(Johannessen 1961), probably because of increased siltation (Hoffnagle et al.

: 1976). The marshes are primarily immature high marsh with Deschampsia
} caespitosa, Carex lyngbyei, and Triglochin maritima the dominant plants
(Hoffnagle et al. 1976).

The marsh along the shore east of the delta islands was studied by Hoffnagle
et al. (1976). The site showed rapid increase in biomass from April to a
maximum in June. This site was second.in net primary productivity of six
marshes studied in Coos Bay with a productivity of 1007.85 g/m2/yr.

Invertebrates of the Bull I[sland study site included the sea anemone
(Nematostella sp.), polychaetes, crustaceans, and molluscs. The number of
species reported was intermediate between a site in lower South Slough and one
in North Slough (Hall 1976). Fish taken from the site include shiner perch,
Pacific staghorn sculpin, starry flounder, gunnel, bay pipefish, and coho
salmon. The most common birds noted were the great biue heron, barn swallow,
long-billed marsh wren, and song sparrow (Magwire 1976).

In the vicinity of Eastside, diking began before 1980 (Johannessen 1961).
About half of the mature high marsh remaining in Coos Bay is in Eastside
(Hoffnagle and 0lson 1974). Low sand marshes have colonized the edges of these
islands {Hoffnagle and Olson 1974).

Losses of marshland in the upper bay have been extensive. . Large areas of
Kentuck and Willanch inlets, at Graveyard Pt., on the Eastside peninsula, and
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near sea level in the cities of Coos Bay and North Bend have been.
filled for agriculture, industry, and dredge spoil d|sposa]

Recommendations

salt marsh, which should be included in a natural management unit as required
by the Estuarlne Resources Goal (LCDC 1977).

The entire eastern side of the upper bay from Jordan Point to Bull lsland
and west to the shipping channel is a vast complex of flats, marshes, and
eelgrass beds, providing valuable habitat and a rich source of organic material
for the entire estuary. George M. Baldwin and Associates et al. (1977) note
t'the condition of this area is critical for the overall production of the Coos
Bay Estuary. Because of its biological importance, the area as a whole should
be considered environmentally sensitive.'" -The area should be managed as a
single ecological unit. |t definitely encompasses major tracts of tideflat and
seagrass as discussed in the LCDC Estuarine Resources Goal {1977) and should be
managed accordingly.

The tidal flats of the upper bay are feeding grounds for fish, including
the anadromous salmonids, striped bass, and American shad. Productivity of
these flats should be maintained and increased through restoration of their
surface area, including removal of stored logs which ground on the flats.

Habitats along the main channel adjacent to the cities of Coos Bay and
North Bend have been altered. Water-dependent uses in these areas are appro-
priate. Unnecessary pilings should be removed and water quality should be
considered in future development. The Cooston Channel is a main artery for the
passage of fish between the river and ocean. It should remain unobstructed.

South Slough Subsystem

South Slough enters the main body of Coos Bay near Coos Head, less than 2
‘mi from the estuary mouth (Fig. 17). It may have once been a separate estuary
with its own opening to the ocean. The slough has a drainage basin of 26 mi

(STR 1974). Because of its proximity to the ocean, South Slough receives more
marine influence than the other slough subsystems. 1ts north-south orientation
makes it particularly susceptible to strong north-northwest winds. :

The slough bifurcates into the western Winchester arm and the eastern
Sengstacken arm. Major tributaries include Joe Ney and Day creeks from the -
east; John B. and Talbot creeks, which flow into the Sengstacken arm; and
Winchester Creek, which flows into the Winchester arm.

The upper reaches of South Slough (Fig. 17) have been set aside as a
research sanctuary to preserve an unaltered site for studies to improve our
ability to properly manage estuarine systems. The South Slough Sanctuary was
the first of its kind in the nation. '

Fresh water snf1ow into the slough has not been measured dlrectly FFéSh-
water runoff from the South Slough drairage basin has been estlmated From the

The marshes of the Coes River delta islands constitute maJof tracté of: B




precipitation and runoff measured in two nearby drainage basins (Harris et al.
1979). Monthly average values ranged from 6 cfs in August to 232 cfs in
February. Monthly extremes of 1 cfs and 445 cfs were estémated. Further calcu-
lations yielded a representative tidal prism of 3.3 x 10 ft> and implied that
mixing is thorough and flushing of fresh water is rapid (Harris et al. 1979).
Salinity gradients for stations at the mouth of the slough and at Younker Pt.
also show the lower slough is well mixed throughout the year (Arneson 1976).

A breakwater separates South Slough from the main body of Coos Bay. A
project to extend the jetty to provide additional protection to boats moored in
the Charleston beoat marina Ts currently underway. A 10-ft deep, 50-ft wide
channel is maintained between the main bay channel and the Charleston Bridge.
The Charleston Small Boat Basin is also dredged to dimensions of 500 ft x 900
ft in lower South Slough (USACE 1978). Studies of bottom topography have been
conducted by USACE (1978} and a mathematical model, verified by field measure-
ments, of tidal elevations, current velocities, and circulation in South Slough
under calm wind and wave conditions has been. constructed (USACE 1978). Bathy-
metric charts are on file at the offices of the South Slough Estuarine Sanctuary.
Although DEQ maintains 11 water quality stations in South Slough, most of them
are in the lower portion of the slough. Stations have recently been established
farther up the slough in conjunction with the South Slough Estuarine Sanctuary,
so comparisons should soon be possible.

At the entrance to South Slough, DEQ (1978) has measured salinity extremes
of 35.3 ppt and 14.6 ppt. Extremes 0.3 miles south of Collver Pt. were 33.3
ppt and 6.3 ppt. The data suggest that highly saline water extends far into

‘the slough at periods of Jow flow and that water at the head is fresh at times

of high Flow.

Dissolved oxygen at the stations monitored by DEQ is generally above
minimum standards for estuarine waters (DEQ 1978). Arneson's data {1976) show
slight depressions in DO at Younker Pt. in March and at the Charleston Bridge
in December relative to surrounding stations.

Several coliform measurements greater than 70 mpn have been taken by DEQ
{1978) within the Charleston Small Boat Basin and at the Joe Ney Slough Bridge.
Recent work by Plotnick {1979) suggests that improper disposal of sewage from
boats may be a problem in the boat basin. Septic tank leakage from dwellings
not vet hocked,up to the Charleston sanitary district sewage disposal system
are another source of coliform. Sampling for coliform in the upper reaches. of
the slough has only recently begun. Counts in the Sengstacken arm are within
standards for shellfish harvest, while those in the Winchester arm often exceed
those standards. Livestock waste may elevate coliform counts in the upper
reaches of the slough (personal communication, Delane Munson, Manager of South
Stough Sanctuary, February 15, 1979).

An examination of the sediment characteristics of volatile solids, Kjeldahl
nitrogen, grease and oil, and total sulfides showed that, although the outer ..
boat basin is more exposed to flushing action, it is more highly polluted than
the inner basin {(Slotta and Noble 1977).

South Slough is an area of sediment deposition. Sediment movement is

generally seaward and depecsition occurs where movement is obstructed, such as
at Valino Island and in regions of large cross sectional area (Baker 1978).
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Strong winds may be a factor in sediment resuspension in South Slough as wave
bases disturb the bottom {(Baker 1978).

Baker (1978) found that most of the sediments of South Slough are a mix-
ture of medium to fine sand eroded from the terrace shorelands and coarse to
medium silt from fluvial input. Silty sands are the dominant sediment type
over tideflats and in the channels toward the head of the slough. The upper-
most reaches are generally silt. Organic content of slough sediments ranged
from 0.00 ppt in channel sands to 19.77 ppt in tideflat silts (Baker 1978).

Drainage from Joe Ney Sanitary Landfill was reported to have been increasing
sedimentation in South Slough, but recent measures seem to have alleviated the
problem (pers. comm., Munson). Logging activities have occurred in the drain-
age basin which may have obscured the effects of the landfill. ‘

Habitats and Species

The habitats of South Slough show the most variation of any slough sub-
system within Coos Bay {(Fig. 18). The marine influence, the coarse sediments
found in the lower portions of the slough, and the relatively undisturbed
nature of the upper portion provide habitats for more species of invertebrates
and fish than are found in the other slough subsystems.

) Spouth Slough has a irregular shoreline, which leads to a high shoreline to
surface area ratio. The area has many diverse habitats. Below the Charleston
Bridge are flats of mixed substrate, intertidal and subtidal eelgrass beds,
riprapped shores, sandy shores, and only a small amount of marsh. Between the
bridge and Valino Island are, in addition to most of the above habitats, a
small amount of bedrock shore, sandy bars, and much larger marshes. Above
Valino Island the substrate becomes more silty and marshes are more prominent.
Eelgrass in the channels extends far up the slough.

Because of the proximity to the ocean and its varied habitats, the number
of species inhabiting South Slough is high. Ednoff (1970) recorded more total
species from the mud in South Slough than in any other portion of the bay.
Polychaetes and molluscs were most diverse in South Slough, but crustaceans
were most diverse in the lower bay.

A rich intertidal infauna was also found by Jefferts (1977), who recorded
26 polychaetes, 10 bivalves, 4 harpacticoid copepods, and 7 amphipods.
Jefferts' uppermost South Slough station had the lowest diversity of any station
sampled. This station was in a backwater with a high concentration of volatile
solids, a high water content in the substrate, and was dominated by a few
opportunistic species. In these respects, it resembled stations in the upper
bay, although the faunal assemblage was different.

Most clambeds used by recreational diggers in South Slough are north of
Valino lsland. Gaper, butter, cockle, lTittleneck, and softshell clams are
taken from the tide flats. Four South Slough sites provided a total of 22.6%
of the marine animals taken by tideflat users in Coas Bay in a 1971 survey
(Gaumer et al. 1973). While the clam bed just south of the Charleston Bridge
provided the greatest number of clams of the South Slough flats surveyed, the
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flat just south of the existing boat basin (the Charleston Triangle) had the
highest catch per unit effort (Gaumer 1973). Clam resources of this flat have
been surveyed in greater detail (Gaumer 1978). Estimates of the populations of
recreationally harvested clams occurring there are 1,333,000 gapers, 348,000
cockles, 289,000 native littlenecks, 119,000 butters, and 50,000 softshells.
Estimate of the total clam population was 10,078,000 (Gaumer 1978).

Of major significance is the use of South Slough for commercial oyster
culture. The only oyster leases in Coos Bay are on South Slough. Leases are
scattered on Joe Ney Slough and South Slough proper, except for the Winchester
arm (Fig. 16). Oysters can be grown in areas throughout the estuary, but
health restrictions due to poor water quality prohibit commercial oyster leases
in most of the estuary.

Many of the 995 acres of undiked tidal marsh in South Slough are fringing
marshes at scattered points along the slough's edges, especially in infets and
coves (Hoffnagle and Olson 1974). The largest expanses of marsh are found at
the heads of various inlets and on the flats just south of the Charleston
Bridge and just south of Valino Island. Low sandy marsh and immature high
marsh are the major marsh types of the slough (Hoffnagle and Olson 1974).

Several areas in South Slough are reverting to marsh following the
breaching of dikes or as a result of tidegate failure. Regions at the head of
the Winchester arm are inundated only during high water or very high tides as a
result of tidal damming of streams. These areas are termed ''surge plain
marshes' by Hoffnagle and 0lson (1974).

The only area of bullrushes in South Slough is along part of the north
bank of Joe Ney Slough (Hoffnagle and Olson 1974). At the head of Joe Ney
Slough is a large, tidegated freshwater marsh with dense stands of cattail
(Typha latifolia) (Hoffnagle and Olson 1974). Studies of this marsh site as a
potential mitigation site for alterations in other portions of the estuary have
been conducted and results will be available from LCDC (Gonor et al. 1979).

Two Scouth Slough marshes of differing character were studied in detail by
Hoffnagle et al. (1976). The marsh site at the upper end of the slough was
vegetated primarily by Carex lyngbyie and Distichlus spicata. 1lts net primary
productivity was estimated at 764.81 g/mzfyr.' A low sandy marsh in the Henry
Metcalf Estuarine Preserve just south of the Charleston bridge was the other
study site (Hoffnagle et al. 1976). The marine influence experienced by this
marsh is probably responsible for the diversity of species observed there.
Bird observations near the Metcalf marsh are summarized in Table 12.

As in other portions of the bay, the habitats of South Slough have been
altered by human use. The lower slough has been a site of rapid change accom-
panying a growing fishing industry. The construction of the Charleston Break-
water, dredging of the channel and of the small boat basin, and filling of
adjacent tidelands have all occurred within the past 25 years. in the middle
and upper slough, oyster culture has added a habitat to the intertidal area.
~ Although there have been splash dams and dikes in the upper slough, recent
developments have been few.
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Recommendations

While generally one would choose to concentrate development in the lower
South Slough, certain features of the area deserve special attention. O0f 6,200
acres of submersible land in Coos Bay, 6% of the clams harvested were from the
11.5 ac area frequently referred to as the ''Charieston Triangle'. Because of
the density of clam populations at this site and its recreational value, it
should be protected. The flats south of Charieston Bridge on the west bank
also receive heavy recreational use.

Generally, the diversity of organisms present in lower South Slough and
the recreational capacity of the area suggest maintaining as much diversity of
habitats and uses as possible. On the east side of the lower slough is the
Barview State Wayside, an areas used by recreationists. The site should be
maintained for these uses.

The values of South Slough marshes accrue primarily because of the long
involuted shore and many fringing marshes. Development should be planned to
leave the marshes undisturbed. Although individual marshes are small, the
total marsh area makes a significant contribution to the primary productivity
of the estuary. The low sandy marsh just south of the Charleston Bridge on the
Metcalf Preserve is the closest marsh to the mouth of the bay and is a unique
habitat as a marsh under marine influence.

‘ South Slough is the only area within Coos Bay where legal commercial
Oyster harvest currently takes place. That use must be carefully protected.
Oyster land and water quality should be protected for oyster growth. Proper
sewage disposal and management of uptand uses to minimize sedimentation are
particularly important for oyster production.

There are several sites in Scouth Stough appropriate for restoration,
including formerly diked areas in the upper slough and in Joe Ney Slough.
Habitat improvements should be considered on the east side of the channel from
north of Peterson's Seafoods to the mouth of Joe Ney Slough, where discharge of
sewage and industrial pollutants has occurred.

The use of Scugh Slough Sanctuary an an unaltered site for research
presupposes that it will remain undeveloped and its habitats and water quality
will be protected. South Slough is very directly influenced by marine waters
that enter through the mouth of the bay and siough and flow through the exten-
sive development in the Charieston area. It is imperative that existing uses
and new development north of the sanctuary not degrade the water quality of the
sanctuary. Approval of new development north of the South Slough should be
contingent upon evidence that the development will not adversely impact the
water quality of the sanctuary.

Pony Slough Subsystem

Pony Slough branches south from the main bay between RM 8 and 9. Formerly
a triangular embayment, its shape has been altered by filling. Presently a
narrow mouth gradually opens into a wide tidal flat which is divided by a
channel. The slough is about 1 mile Jong and the widest point is slightly more
than 1/2 mile.
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Hydrological studies of Pony Slough are limited. Freshwater discharge
from Pony Creek is controlled at dams on Upper and Lower Pony reservoirs.
Since 1975, USCS has monitored water discharge below the lower reservoir.
Records for Water Year 1976 show a total freshwater discharge of 3,010 ac-ft.
Flow ranged from a minimum of 0.08 cfs in May, June, July, and September and to .
a maximum of 26 cfs in December (USGS 1977). Summer mean flow was between 0.27
and 1.42 ¢fs, and the winter mean was between 4.33 and 13.6 cfs. Water dis-
charge doesn't necessarily coincide with precipitation because of the controlling
dams. ‘

Information regarding salinity is limited to a single set of samples taken
during August 1970. These measurements showed salinities in the main channel
were 30.6 ppt at the mouth and 27.9 ppt at the Virginia Blvd. Bridge on an
incoming tide and 23.4 ppt at the mouth and 5.5 ppt at the bridge on the out-
going tide {Horstmann et al. 1970). This demonstrates that considerable
variation can occur over one tidal cycle. Interstitial salinities fluctuate
less, and standing water on the marsh may become hypersaline because of evapor-
ation (Horstmann et ai. 1970).

\

The sediments of Pony Slough tidal flats are mostly mud and mixed sand-mud
near the channels and marsh edges (Horstmann et al. 1970). A reducing layer at
depths varying from 0.2 to 11.8 in was present over most of the slough area
sampled.

. Water quality of Pony Slough has not been examined. Domestic waste and
waste water from an adjacent car wash enter the slough. |In the spring of 1970,
a large accidental discharge of raw sewage entered the slough from a nearby
waste treatment plant (Horstmann et al. 1970). The effects of this discharge
have not been studied.

Pony Slough has a long history of human alteration. Filling for the
Southern Pacific Railroad began in 1917 in the northeastern section of the
slough. During World War 11, 240 ac. were filled for the North Bend Municipal
Airport. In 1958 filling for Pony Village shoping center began, and in 1960
filling occurred north of Virginia Street in North Bend. The southeastern
portion of the slough is bordered by residences, the southern side by commercial
enterprises, and the North Bend Municipal Airport lies along the western border
(Fig. 17). A public boat launch is located near the mouth on the western side.
Several wasté outfalls empty into the slough.

Habitats and'Species

Habitats of Pony Slough include subtidal areas with unconsclidated bottoms
~and eelgrass and intertidal mud flats, sand~mud flats, eelgrass beds, algal
beds and marshes (Fig. 18).

Benthic diatoms were ubiquitous on Pony Slough tideflats and are probably
a major source of productivity {(Horstmann et al. 1970). Mats of green algae
(chaetomorpha cannabinna and Rhizoclonium spp.) covered large areas of the
tidal flats. Blue-green algae were noted on the eastern edges of the mud
flats, and brown algae (Fucus sp.) was present on hard substrates and in the
marshes. '
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Dense eelgrass is distributed along the intertidal area near the slough
entrance and through part of the main channel. The various types of plant
communities in Pony Slough show that the area remains an important producer of
organic material for Coos Bay despite extensive alterations by filiing. _
Fringes of high marsh also occur on the east and west margins of the slough and
an expanse of low sand marsh occurs on the west side {Hoffnagle and Olson
1974). Most of the marsh vegetation lies between 5.5 -and 7.5 ft above MLLW
(MacDonald 1967).

The plant community of the low marsh at Pony Slough is composed primarily
of Salicornia virginica and Distichlis spicata (Hoffnagle et al. '1976).
Deschampsia caespitosa and Spergularia marina were also noted (Hoffnagle et al.
1976). These plants evidence a change in species composition since Johannessen
studied the marsh 1961. He recorded Scirpus validus as a significant member of
the flora and did not record any Distichlis spicata (Johannessen 1961).

The Pony Slough marsh increases in biomass from April to July (Hoffnagle
et al. 1976). Net .primary productivity was lower than that of North and South
slough marshes probably because of the perennial Saliconria virginica, which
has high biomass but a low rate of production. The marshes of Pony Slough were
the lowest in elevation of the marshes studied by Hoffnagle et al. (1976).

Dead standing shoots disappeared quickly probably because of the frequency of
inundation. Salicornia, although lower in productivity, is an important
detritus source, and its woody perennial form stabilizes soil (Hoffnagle et al.

1976) .

The Pony Slough mud flat is populated primarily by burrowing mudflat
organisms (Hoffnagle et al. 1970). Corophium spinicorne, an important amphipod
in the diet of juvenile salmonids, is widely distributed over Pony Slough
tidefiats. Lugworms, ghost shrimp, and clams (Mya arenaria, Cryptomya califor-
nica) also occur, often in very high densities (Horstmann et al. 1970).
Dungeness crabs are found in lower intertidal and subtidal areas. Tideflat
users harvest softshell clams and ghost shrimp at Pony Point to the west of the
entrance to Pony Slough, but this accounted for only a small percentage of
tideflat use on Coos Bay (Gaumer et al. 1973).

Most sampling for fishes in Pony Slough has been by otter trawl because
the soft muddy substrate makes beach seining difficult. However, ODFW has
seined in the lower slough for the past three years. Eleven species occur in
Pony Slough {Rousseau 1972). The slough is an important striped bass feeding
area. Adult striped bass feed over much of the tideflats at high tide and move
in and out of the slough with the tides. Pony Slough is a popular bass angling
area from May through September.

Over 100 species of birds use Pony Slough. The slough harbors the largest
concentrations of wintering birds in the estuary {Rousseau 1972). Peak numbers
of 7,000-9,000 wigeon and other waterfowl and shorebirds have been noted
(Rousseau 1972). Thornburgh (1979} conducted weekly surveys from June 1978 to
June 1979 (Table 14). .

The protection from southerly winter storms offered by the shelterad Pony

Slough is probably a major reason for its heavy use by waterfowl. ODFW manages
Pony Slough as a refuge, where hunting is prohibted.
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Table 14. Peak counts of birds occurring in Pony Slough between June 1978 and
March 1979 in numbers greater than 100 per observation period (Thornburgh 1979).

Number Time of observed peak

Dabbling Ducks

American Wigeon 3,526 Nov .

Pintail 1,943 Jan.

Green-winged Teal 872 _ Dec.

Gadwall 330 Jan.

Shoveler _ - 209 . Jan.
Diving Ducks

Canvasback X 648 : Dec.
Piovers -

Killdeer 204 Jan.

Semipalmated Plover 177 . July

Black-bellied Plover 151 Mar.
Medium-sized Waders

Dowitch 220 Sept.
Sandpipers

Dunlin 2,808 ' Nov.

Western Sandpiper : 1,577 _ Sept.

Recommendations

Pony Slough is a very important striped bass feeding area in Coos Bay. It
is an area of high plant and animal productivity and a critical waterfowl and
shorebird habitat, which harbors the largest concentrations of wintering birds
in the estuary. The entire slough should be managed as a single unit. Most of
Pony Slough is a major tract of intertidal land as described in the LCDC -
Estuarine Resources Goal (1977) and should be managed accordingly.

In its present condition Pony Slough provides valuable and scenic open
space and natural resources to the urban North Bend area and could be used in
satisfying state land use Planning Goal 5 (LCDC 1977).

North Slough Subsystem
North Slough extends approximately 3 mi north from the main body of Coos

Bay at RM 9 (Jefferson 1975). The slough has a watershed of 8,190 ac (OSWRB
1963}. Freshwater inflow from North Creek has not been measured. - Although
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there is a tidegate at the slough's north end, near Highway 101, it may be too
high in elevation to provide good flood drainage relief (0SWRB 1963). Upland
plants are found adjacent to the channel before the siough crosses under
"Highway 101 (Hoffnagle and Olson 1974). The lands to the east of the highway
are tidegated and diked but may be of sufficient elevatlon to be unaffected by
salt water (Hoffnagle and Olson 1974).

The hydrography of North Slough has not been studied. The Jordan Cove
Causeway separates the slough from full exposure to the main bay. The dike
system undoubtedly reduces tidal circulation in the slough and may be accele~-
rating sediment deposition. The Southern Pacific railroad bed parallels the
western perimeter and acts as a dike, separating the slough from the dunes and
forming a barrier between salt and fresh water marshy areas. i
N

Sediments of North Slough are fine silts and broken shells (STR 1974).
Sand from the dunes is also carried into the slough by the wind. These sands
sometimes clog the channel at the tidegate (OSWRB 1963). Derelict logs occur
on both sides of the slough and wood chips are found under the mud surface near
the mouth (Baker et al. 1970).

Water quality samples are limited to a single set of samples taken in the
summer of 1971 (STR 1974). Results showed high temperatures, high coliform
counts, and excessive turbidity. Temperature problems were thought to occur
because of low summer stream flows and incomplete mixing. Livestock and log
storage were possible sources of turbidity, and livestock waste was thought to
account for the high coliform counts. Log storage no longer takes place in
North Slough. A municipal water treatment plant is located on North Siough,
but wastes are not discharged into the slough from this plant.

The invertebrates of North Slough tidal flats include the molluscs Mya
arenaria, Crytpomya californica, Tellina salmonea, ". Buttoni, Macoma nasuta,
and M. balthica (Baker et al. 1970). Softshell clams and T. salmonea are
widely distributed in thé lower, broader regions of the slough. C. californica,
Macoma nasuta and T. Buttoni are found near the causeway. Macoma balthica is
found in the narrower portion of this area. The softshell clam is the only
mollusc taken by recreational diggers in this area. ' The Jordan Cove Causeway
yielded by far the most softshell clams to recreationists in Coos Bay of areas
surveyed in 1971 (Gaumer et al. 1973). :

_ Other invertebrates with wide distributions on North Slough flats inciude
spionid worms, (Eteone spp.), ribbon worms (Paranemertes spp. and Cerebratulus
spp.), lugworms, bamboo worms (Heteromastes spp. ), amphipods (Corophium spp.J,
crangonid shrimp (Crago spp.) (USACE 1975}, and Dungeness crab (Baker et al.
1970). Ghost shrimp are found only near the causeway, and shore crab
(Hemigrapsus oregonensis) are associated with the riprap shores. Ghost shrlmp
and lugworms are collected from North Stough flats by recreationists.

American shad, shiner perch, staghorn sculpin, and starry flounder were
found during 1970 sampling in the slough (Cummings and Schwartz 1971). Boat
and shore angling for striped bass occurs in the slough May through September.
There is an upstream fishery for coho salmon which spawn in North Creek (pers.
comm., Bender and Mullarkey).
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Large numbers of dunlin have been observed on North Slough tideflats, and
North Slough has been identified as a great blue heron feeding area (McMahon
1974). North Slough is a major feeding and resting area for redheads and other
ducks. . ' :

Of particular significance in North Slough are the marshes., Large, intact,
diverse marshes occur there (Akins and Jefferson 1974). Jefferson (1975)
described the marshes of North Slough as the '"'most complete and diverse mosaic
of salt marsh plant communities in atl stages of successnon and with ecotones
to freshwater, forest, and sand dunes.

Marsh acreage mapped by Hoffnagle and Olson (1974) included 7 ac. of
immature high marsh, 138.5 ac. of sedge marsh, 18 ac. of bullrush-sedge marsh
and 23 ac. of low sand marsh. Of six sites studied on Coos Bay, the site on
North Slough, which was an almost pure stand of Scirpus validus, had the
highest standing crop and net primary productivity (Hoffnagle et al. 1976).
The plant Cordelanthus maritima, which is rare in Oregon, is found within the
immature -high marsh of North Slough (Hoffnagle and Oison 1974).  cotula
coronopifolia, an introduced species which thrives in areas of wood and bark
accumulation, is quite commen (Hoffnagle et al. 1976).

Shiner perch and staghorn sculpin were found adjacent to North Slough
marshes. Harpacticoid copepods, insect larvae, small bivalves and Corophium
spp. were major items in their diet (Hoffnagle et al. 1976).

tn addition to barn swallows, long-billed marsh wrens, and song sparrows,
the uncommon Virginia rail has been sighted in North Slough marshes and nesting
areas for this bird were observed there by Magwire (1976b).

Recommendations

The marshes of North Slough represent major tracts as described in the
L{DC Estuarine Resources Goal {1977) and should be protected (Jefferson 1975).
Because these diverse marshes have remained relatively unaltered, they could
serve as valuable research natural areas for baseline studies of natural
processes in undisturbed ecosystems. They are particularly well suited to
studies of dune encroachment, impacts of drift logs, and recovery from log
storage (Jefferson 1975).

North Slough includes suitable sites for habitat restoration. Removal of
derelict logs would increase the surface area available for estuarine pro-
duction.

Placement of culverts beneath the Jordan Cove Causeway would increase

tidal circulation to. North Slough and might reverse the accelerated sediment
accretion. :

Haynes Inlet Subsystem

Haynes Inlet extends about 2-1/2 mi northeast from its entrance into Coos
Bay just east of North Stough (Fig. 17). It has a watershed of 7,120 ac
(OSWRB ]963), which is drained by Larson and Palouse creeks. :
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Haynes Inlet was once broad at its mouth, gradua?]y narrowing to a system
of narrow, meandering channels at its head. Larson and Palouse creeks once
contained large tidal marshes and had substantial tidal prisms.  Currently the
_mouth has been greatly restricted by the Highway 101 causeway. Marshlands on
both major creeks have been diked for agricultural use, and stream flows are
controlled by tidegates, which reduce the total tital prism of the inlet.

Hydrological studies of freshwater inflow and tidal circulation have not
been made. Data on the water guality of Haynes Inlet is lacking, -and only
minimal biological information is available.

Habitats of Haynes Inlet include subtidal channels with unconsolidated
bottoms; intertidal flats of sand, mud, and sand-mud mixed; eelgrass beds; low
marsh; high marsh; and sand shores (Fig. 18). .

In a brief qualitative survey, invertebrates of the Haynes Inlet mudflats
were similar to those recorded in North Slough included (Rischen and Danielson
1970)}. Additional species not recorded in North Slough included several species
of amphipods and the nudibranch Hermissenda crassicornis. The California
papershell, Lyonsia californica, has not been recorded elsewhere in Coos Bay.
An oyster farm operated there before construction of the Highway 101 Causeway.
The presence of shells suggest that cockles once inhabited the sea.

Fish seined in Haynes inlet include threespined stickleback, shiner perch,
tOpsmelt bay pipef:sh staghorn sculpin, and starry flounder, all species with
wide distributions in Coos Bay (Hostick 1975) (Table 9). Bender (pers. comm.)
noted that large numbers of anchovies occur near the mouth of the inlet in
September and October. Boat angling for striped bass is popular in Haynes
intet in May through September. Shiner perch, pile perch, and striped seaperch
are also taken there by shore anglers. Llarseon and Palouse creeks are both
productive coho and steelhead streams (pers. comm., Bender)}. Llarson Creek is
used to chart coho population trends in coastal streams. It has the highest
number of spawning coho of the 3 creeks surveyed by OOFW in the Coos system.

A sport fishery for coho develops in October and continues until the end of
steelhead season (pers. comm., Bender).

Haynes Inlet is heavily used by waterfowl. The most abundant winter
-species include black brant, American wigeon, ruddy duck, American coot,
pintail, greenwinged teal, and mallard (Magwire 1976b). Few species appear to
~use the area in summer, but great blue heron are common (Magware 1976b} and use
the inlet as a feeding area (McMahon 1974).

Several hundred acres of salt marsh have been diked for agricultural use
in Haynes Inlet {Hoffnagle and Olson 1974). About 150 acres of marsh remain,
including immature high marsh, sedge marsh, bullrush~sedge marsh, and one of
the few areas of low silty marsh mapped in Coos Bay (Hoffnagle and Olson 1974).

The watershed of Haynes Inlet has a fairly high level of both agriculture
and logging (Wilsey and Ham 1974). Other human uses of the slough and adjacent
uplands include a small mill and log dump, residences, light commercial use
near the mouth, and a boat launch and wayside (Wilsey and Ham 1974).
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Recommendations

Haynes Inlet was classlified as an area of moderate marine biological
value and high terrestrial biological value by Wilsey and. Ham (1974). Of
particular significance are the salt marshes of the upper end of the inlet,
which are listed by Jefferson (1975) as an area that should be protected for
primary production in Coos Bay.

The Highway 101 causeway has changed tidal circulation within Haynes Inlet
and may be contributing to accelerated accretion. |t may be advisable to
increase ciruclation with the main bay through a system of culverts. Leaking
tidegates, especially the one controlling the entrance to Larson Creek, have
necessitated recent diking to protect agricultural land from salt water intru-
sion. Dike material should be obtained from upland seurces rather than from
the adjacent channel to protect water quality and bottom characteristics, which
are important for anadromous fish using these streams.

E

Isthmus Slough Subsystem

Isthmus Slough is a very long, narrow body of water which enters the upper
southwest corner of Coos Bay at about RM 13.8 (Fig. 17). Head of tide is about
12 mi up_the slough (Wilsey and Ham 1374). The drainage area of lIsthmus Slough
is 32 mi“ (Arneson 1976), and major tributaries include Coalbank Slough,
Shinglehouse Slough, Davis Slough, and Noble Creek.

In lsthmus Slough the deep draft navigation channel extends to RM 15 at a
depth of 35 ft and width of 400 ft. Near the mouth of Coalbank Sltough a
turning basin has recently been enlarged to 700 ft by 1,000 ft. Major shipping
activities occur in this area of the bay. A shallower channel 22 ft deep and
150 ft wide extends from RM 15 to Millington at RM 17. It is privately main-
tgfned and used primarily for log transport (USACE 1976).

Freshwater flow has been calculated for Isthmus Slough using drainage
basin area and precipitation averages (Arneson 1976). In 1973-74 minimum flow
was estimated at 1.4 cfs in September 1973 and maximum flow at 304 cfs. Extreme
salinities of 30.6 ppt and 4.7 ppt have been measured at the Eastside Bridge
over the slough. Salinities at the Coos City Bridge measured 30.2 ppt and 0.3
ppt (DEQ 1978). Downstream from Eastside a minimum salinity of 0.2 ppt has
been measured, which probably indicates the influence of fresh water from Coos
River.

Salinity profiles show Isthmus Slough to be well mixed at essentially all
times of the year (Arneson 1976). In December, when some portions of the
estuary were stratified, isthmus Slough was well mixed at high tide and essenti-
ally fresh water at low tide (Arneson 1976). The well mixed condition of the
slough may be attributed to limited freshwater inflow (Arneson 1976), even
though diking has greatly reduced the tidal prism in the slough (Aagard 1971).
Water temperatures as low as 46.4°F have been recorded in Isthmus Slough, while
maximum temperatures of 73.4°F have occurred at upstream stations (DEQ 1978).

{sthmus Slough receives heavy industrial use for shipping, waste disposal,

and log handling and storage. These uses combined with minimal flushing
(Arneson 1976) and low freshwater inflow cause dissolved oxXygen to be lowest in
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Isthmus Slough of the stations measured in Coos Bay (DEQ 1978). DEQ data show
that DO improved from 1974 to 1978, but measurements less than the minimum
standards for estuarine waters still occur(DPEQ 1978). USACE (1376) reports
Isthmus and Coalbank sloughs are moderately to heavily polluted according to
EPA standards. :

High coliform counts have been recorded in Isthmus Slough. Of the stations
measured by DEQ, the most frequent and severe violations occurred in Coalbank
Slough and downbay from Coalbank (DEQ 1978). At the upper stations coliform
less frequently exceeded. standards for general health but was often over the
maximum for commercial shellfish harvesting areas.

Sediments of Isthmus Slough are river-born silts (Arneson 1976). Although
winter freshets do aid flushing, the slow currents of the slough and general
lack of fresh water inflow contribute to.the deposition of fine material
(Arneson 1978). Wood chips and bark also occur in the substrate of much of the
stough. Anerobic sediments are found in most areas (Thompson 1971).

Habitats and Species

The habitats of Isthmus Slough are predominantly the unconsolidated bottom
in the channel, muddy shores which are sometimes covered by eelgrass beds, and
marshes (Fig. 18). Log rafts are often stored and ground along the tidal
flats. Consequently, the exact location of aquatic beds and marshes is subject
to change as vegetation is removed and reestablishes itself.

A survey of organisms of Isthmus Slough, primarily those of the tidal
flats, was conducted by Thompson {(1971). Algae noted in the slough include the
green (Enteromorpha tubulosa), reds (Gracilaria spp., Antithamnion $pD.,
Platiythamnion spp., Polysiphonia spp., and Gigartina spp.), and the brown
{(Fucus spp.). Ruppia is found in increasing abundance in aquatic beds toward
the southern end of the slough in less saline water.

Invertebrates primarily include crustacean arthropods and polychaete
worms. Only six molluscs are recorded from Isthmus Slough. The softshell clam
is the only species taken recreationally. Historical notes show softshells
were once more abundant than at present (Thompson 1971).

The arthropods found in the slough are the shrimp Crago franciscorum
and the crabs Cancer magister, Rhithropanopeus harrisii, and Hemigrapsis
oregonensis (Thompson 1971). At least eight species of amphipods and isopods
are also found. The amphipods were primarily in channels under algae, and in
eelgrass beds. Anisogammarus confervicolus became less dense with increased
temperature and decreased salinity. Corophium spp. were found farther .into
freshwater than Anisogammarus.

The most abundant polychaete worms were the nereids, Nereis brandti and
N. limnicola. Heteromastig filiformis and Capitella (Capitata} ovincola were
found in reducing layers, and ampharetids and spionids were found throughout
the slough. Many of the annelids found have been termed pollution indicators.

At least 11 species of fish have been seined from Isthmus Slough (Table

9).
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Adult coho salmon have been seined in Coalbank Slough, and a spawning run
of coho occurs in tributaries of Isthmus Stough and in Davis Slough (pers.
comm., Mullarkey and Bender). .

Historically Isthmus Slough has been used by striped bass which tend to
seek out deep holes and channels (pers. comm., Bender). Isthmus Slough was a
prime striped bass fishing area until low DO and chemical wastes apparently
prevented all use of the slough by striped bass. Conditions have improved
somewhat and bass are again showing up. Several age classes of stripped bass
have been found south of Davis Slough which have not recently been seen in
other portlons of Coos Bay (pers. comm., Mullarkey and Bender). It is possibie
this area is critical to the bass at certain stages of their life cycle (pers.
comm., Bender}. In February and March striped bass fishing is popular from the
banks of Isthmus Slough.

Many of the marshes in lIsthmus Slough have been eliminated by diking,
filling, and log storage. In Coalbank Slough alone, marshes occupied 597 ac.
in 1892, and now only 57.0 ac. remain (Hoffnagle and Olson 1974). The major
marshes of !sthmus Slough occur along its banks and in Coalbank, Shinglehouse,
and Davis sloughs. Marshes of Coalbank Slough include a 25 ac. marsh separated
from the channel! by a dike with culverts and a 35 ac. marsh partially bordered
by an old dike. These marshes have characteristics of sedge marshes and
immature high marshes, but Carex Iyngbyei is the dominant species present
{(Hoffrnagle and Olson 1974).

Along the main channel of Isthmus Stough south of the mouth of Coalbank
Slough lies the estuary's largest expanse of low silty marsh, which is re-
turning to its former state after being diked (Hoffnagle and Olson 1974).

Sedge and immature high marshes occur along the main i1sthmus Slough channel
south of the silty marsh, and bullrush-sedge marsh occurs at the south end of
Isthmus Slough (Hoffnagle and Olson 1974). Sedge marshes occur in Shinglehouse
Slough, and Davis Slough has marshes of bullrush and sedge. Total undiked
marsh acreage of Isthmus Slough and its tributaries is 431.8 ac., which con-
tains 62.8 ac. of sedge marsh, 64.6 ac. of low silt marsh, 219.0 ac. of imma-
ture high marsh, and 85.4 ac. of bullrush and sedge marsh.

Recommendations

Hoffnagle and Olson (1974) estimated that 90% of the total acreage of Coos
Bay marshes have been lost to fll]lng or other causes since 1892. 1t is
therefore critical that remaining marsh lands be protected from filling and
diking in order to maintain habitat diversity in the estuary, as well as the
flow of organic material to and from marsh communities. Significant tracts of
salt marsh remain in Coalbank and Shinglehouse sloughs and should be preserved
for primary production (Jefferson 1975).

Much of Isthmus Slough can be considered degraded habitat, and restoration
measures should be undertaken to restore water quality and biological production.
The acreage of tide flats impacted by grounding log rafts should be minimized.
Log rafts should be removed from intertidal areas wherever feasible. The
inventory of logs stored in the slough at any given time and the length of
residence of stored logs should not exceed the minimum levels required to keep
pace with mill production. AIll unused pilings, derelict Togs, and wood dehbris
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should be removed. Breaching of several partially diked areas of isthmus Sliough
should improve circulation, water quality, and the flow of materials between
these areas and the other portion of the subsystem. The 35-ac. marsh In
Coalbank Slough and the low silty marsh east of the channel just south of
fastside should also be considered for restoration through dike removal.

" Increased circulation to the 25-ac. Coalbank Slough marsh should be con-
sidered to improve the exchange of organic materials with the remainder of the
estuary.

Davis Slough and the section of Isthmus Slough above it should remain free
of log storage or other uses which would further degrade water quality in the
subsystem. Log storage has been gradually phased out in upper Isthmus and.
Davis sloughs, and during the same period water quality has improved signifi-
cantly. This recovery and the poor circulation in these upper reaches suggest
the area may be particularly important in maintaining the water quality of
Isthmus Slough.

Catching Slough Subsystem

Catching Slbugh enters the main body of Coos Bay just west of the mouth of
Coos River (Fig. 17). It is fed by several small streams and is about 10 mi
long from its mouth to its head (Wilsey and Ham 1974).

In the late 1800s, Catching Slough was an area of vast tidal marshes and
a ltarge tidal prism. Strong tidal flushing was responsible for maintaining
depths of 18 to 20 ft at the confluence of the Catching Slough channel and the
Marshfield Channel. By the 1940s diking of Catching Slough for agricultural
purposes had decreased tidal transport and velocity through Marshfield Channel
(Aagard 1971).

Little is known of the physical or biological processes of Catching
Slough. Freshwater inflow is unmeasured, but STR {1974) state that because of
low summer flow, tidal circulation during summer in Catching Sltough is a simple
~exchange of water from the main bay.

In a single series of summer water quality samples, high temperatures,
probably resulting from low summer flows, were noted (STR 1974).- Fecal coli-
form increased from the mouth toward the head of the slough (STR 1974) and
could be expected to be greater at times of high runoff.

Habitats of Catch Slough include the subtidal channel, narrow muddy shores,
eelgrass or ditchgrass beds, fringing tidal marshes, and rip-rapped shores
(Fig. 18). Typically these habitats occur in narrow bands zoned from lowest to
highest as listed. The tidal marshes are the only Catching Slough habltat that
have been studied. ' o '

Tidal marshes of Catching Slough once totalled 1,600 ac., but through
extensive alterations for agricultural use, only fringing marshes of buillrush
and sedge totalling less than 50 ac. remain (Hoffnagle and Olson 1974).

Distribution of invertebrates in Catching Slough has not been studied.
Large numbers of juvenile American shad have been seined from Catching Slough:
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(Hostick 1974). Coho saimon and steelhead spawn in the upper reaches of the

" slough (pers. comm., Mullarkey and Bender). Other fish seined from the slough
include species with wide distributions in the upper bay and sloughs, such as
shiner perch, staghorn sculpin, threespine stickleback, starry flounder, and
bay pipefish (Cummings and Schwartz 1971). Water in the upper part of the
slough apparently is sufficiently fresh to maintain significant numbers of .
largescale suckers. Recent gill netting surveys by ODFW have shown the area is
also used by striped bass.

- Recommendations

Materials needed for dike repair should be obtained from upland sources
rather than by dredging in the slough. Dredging can convert productive inter-
tidal areas into less productive subtidal habitats and degrade surrounding
habitats. Consideration should be given to restoring a portion of the large

5

amount of diked tidal Tand to estuarine production. Derelict pilings previously

used for log storage should also be removed.

Catching Slough supports good runs of coho salmon in Catching, Selander,
and Wilson creeks. Recent sampling suggests the slough may also be an impor-
tant area for 5- and 6-year-old striped bass. |Isthmus Slough is the only other
area where concentrations of this age group of striped bass have been found,
but Isthmus Slough may be unsuitable for the fish during the summer due to low
DO. Water quality in Catching Slough should be maintained and improved for
fish and other organisms dependent upon the area. Catch Slough has good
potential for recreational fishing, and public use may be improved with in-
creased access.

Coos Riverine Subsystems

There are several riverine subsystems in the Coos Bay estuary, including
the Coos and the South Fork Coos rivers and Millicoma river, which enters the
Coos River. Tidewater extends more than 11 mi upstream from the boundary of
the upper bay subsystem (Fig. 17) on the South Fork Coos and 10.6 mi upstream
on the Millicoma River {Wilsey and Ham 1974).

The riverine subsystems provide important fish habitats. Shad are entirely
dependent on the area during the first 6-12 months of life and part of their
second year. Coho and steelhead can be found in the spring enroute to their
spawning grounds. The Coos system is a major freshwater rearing area for
chinook, especially during their first year. Juvenile cutthroat also rear in
the system, and adults return in late summer to spawn. The lower portions are
also used by starry flounder and staghorn sculpin. Prickly sculpin and shiner
perch occur in the upper portions. ©Other species found in the riverine sub-
systems include red-sided shiners and largescale suckers. Shiner perch and
larges§ale suckers are’ important forage fish for striped bass (pers. comm., -
Bender).

This section of the estuary is a popular fishing area for shad (May-July),
striped bass (year-round), cutthroat {August-October), coho and chinook
(September-Novemher), and steethead (November-March}. Commercial shad fishing
takes place on the lower Millicoma, South Fork Coos, and throughout the Coos- -
River.
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Recommendations

Generally there is little specific information on other biological and
physical characteristics of the riverine subsystems. The habitat map (Fig. 18)
does not depict habitats far beyond the upper bay subsystem. However, the Coos
riverine subsystems are similar to the tidewater areas of other coastal rivers,
and many of the same general considerations should be made in developing
management strategies.

The Coos Bay riverine subsystems should be managed as units to prevent the
piecemeal destruction of shoreland habitats. Riprap, bulkheads, and docks can
destroy riparian vegetation, which is important for fish and terrestrial
animals. Docks can reduce the productivity of aquatic plants by shading. i
Riparian vegetation should be protected as suggested in the implementation of
the LCDC Coastal Shorelands Goal (LCDC 1977)}. New homes and other structures
should be placed a sufficient distance from the shore so that bank stabili-
zation measures are not required. This will also heip reduce flooding and
erosion caused by encroachment into the floodway fringe. Non-structural
solutions to erosion and flooding are also encouraged in the LCDC Coastal
Shorelands Goal. Bank stabilization should only be allowed as part of an
overall stream corridor management plan.

Dredging during July and August will have the least detrimental impact on
the riverine fisheries. Spawning and larval development of shad and striped
bass occur in the spring (April-June). After September, the tidewater sections
are used extensively for sport fishing. '

Pollutants discharged into the riverine sections of estuaries can be
particularly detrimental to estuarine water gquality since flushing times are
extremely long much of the year, and all material from the upper estuary may
affect the rest of the system downstream. Adequate waste treatment facilities
are needed to prevent pollution of the riverine subsystem. Particular care
must be excercised to prevent oxygen depletion and high water temperatures,
which can stress fish, and to maintain minimum stream flows. Logging and other
activities which cause erosion within the riverine subsystems and in the upper
watershed should be carefully regulated to prevent rapid filling, which has
occurred in many Oregon estuaries as a result of these activities.
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Oregon Shorebird Festival

Bird List

Compiled from all field trips

August 26-28, 2011

Loons and Grebes
Red-throated Loon
Pacific Loon
Pied-billed Grebe
Western Grebe
Red-necked Grebe

Pelagic and Herons
Black-footed Albatross
South Polar Skua
Northern Fulmar
Pink-footed Shearwater
Sooty Shearwater
Buller’s Shearwater
Fork-tailed Storm-Petrel
Brown Pelican

Brandt's Cormorant
Double-crested Cormorant
Pelagic Cormorant
Great Blue Heron

Great Egret

Snowy Egret
Black-crowned Night
Heron

Waterfowl
Canada Goose
Mallard

Northern Pintail
Cinnamon Teal
American Wigeon
Gadwall
Ring-necked Duck
Harlequin Duck
Surf Scoter
Hooded Merganser
Bufflehead

Ruddy Duck

Birds of Prey

Turkey Vulture
Osprey

Northern Harrier
Red-shouldered Hawk

White-tailed Kite
Sharp-shinned Hawk
Cooper’s Hawk
Bald Eagle
Peregrine Falcon

Rails & Bitterns
American Bittern
American Coot
Sora

Marsh and Shorebirds
Virginia Rail
Black-bellied Plover
Pacific Golden-Plover
Semipalmated Plover
Snowy Plover
Killdeer

Black Oystercatcher
Spotted Sandpiper
Baird’s Sandpiper
Western Sandpiper
Least Sandpiper
Dowitcher Sp.
Greater Yellowlegs
Lesser Yellowlegs
Whimbrel

Marbled Godwit
Wandering Tattler
Black Turnstone
Surfbird

Sanderling

Wilson’s Snipe
Red-necked Phalarope
Red Phalarope
*Red-necked Stint

Gulls, Terns & Alcids
Parasitic Jaeger
Long-tailed Jaeger
California Gull
Glaucous-winged Gull
Heermann's Gull
Sabine's Gull

Western Gull
Ring-billed Gull
Caspian Tern
Arctic Tern
Common Murre
Pigeon Guillemot
Marbled Murrelet
Cassin’s Auklet
Rhinoceros Auklet
Tufted Puffin

Pigeons and Doves
Mourning Dove
Band-tailed Pigeon
Rock Pigeon

Eurasian Collared-dove

Owls
Great Horned Owl

Hummingbirds
Anna's Hummingbird
Rufous Hummingbird

Kingfisher
Belted Kingfisher

Woodpeckers
Downy Woodpecker
Hairy Woodpecker
Northern Flicker
Pileated Woodpecker

Flycatchers
Black Phoebe

Corvids
Steller's Jay
American Crow

Swallows
Purple Martin
Barn Swallow



Chickadees & Bushtits
Black-capped Chickadee
Chestnut-backed
Chickadee

Bushtit

Wrens
Bewick’s Wren
Marsh Wren

Kinglets
Golden-crowned Kinglet

Bluebirds & Thrushes
American Robin
Swainson’s Thrush

Babblers
Wrentit

Starlings
European Starling

Waxwings
Cedar Waxwing

Warblers
Common Yellowthroat
Wilson’s Warbler

Tanagers
Western Tanager

Sparrows

Spotted Towhee
Savannah Sparrow

Song Sparrow
White-crowned Sparrow

Blackbirds
Red-winged Blackbird
Brewer's Blackbird
Brown-headed Cowbird

Finches

House Finch
American Goldfinch
Lesser Goldfinch
House Sparrow
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http://www.cbc.ca/news/canada/new-brunswick/7-500-songbirds-killed-at-canaport-gas-
plant-in-saint-john-1.1857615

7,500 songbirds killed at Canaport gas plant in Saint John

Migrating birds, some possible endangered species, flew into gas flare

CBC News Posted: Sep 17, 2013 1:24 PM AT ; Last Updated: Sep 18, 2013 7:48 AM AT

About 7,500 songbirds, possibly including some endangered species, were killed while flying over a
gas plant in Saint John late last week, officials have confirmed.

It appears the migrating birds flew into the gas flare at Canaport LNG between Friday night and
Saturday morning, said Fraser Forsythe, the company's health, safety, security and environmental
manager.

The birds were drawn to the flame like moths, an extremely unusual event, according to
Don McAlpine, the head of zoology at the New Brunswick Museum.

"They would circle in around that and of course with a large flame like that and high temperatures,
they wouldn't need to get terribly close to become singed or burned."

The weather conditions were foggy and overcast at the time, which may have contributed to the
incident, said McAlpine.

Not much is known about how such birds navigate at night, but officials believe they are attracted to
light, particularly red or flashing lights, he said.

The flare tower at the Canaport liquefied natural gas receiving and regasification terminal is about 30
metres tall and the size of the flame varies, depending on weather conditions. It is typically higher
amid low-pressure systems.

Flaring is part of the standard operation at the east side plant, located on Red Head Road, and is
designed as a safety release system. It is used to maintain normal operating pressure by burning off
small amounts of excess natural gas.

An estimated 6,800 birds were killed, while several hundred more were injured and had to be put
down. "There were too many birds to count," said McAlpine.

"A crude estimate at this stage suggests about 7,500 birds died," he said. "There's certainly more
than 5,000 and probably less than 10,000 birds affected."

McAlpine is still examining several hundred of the dead birds, which are being stored in a freezer, to
try to identify their species.


http://www.cbc.ca/news/canada/new-brunswick/7-500-songbirds-killed-at-canaport-gas-plant-in-saint-john-1.1857615
http://www.cbc.ca/news/canada/new-brunswick/7-500-songbirds-killed-at-canaport-gas-plant-in-saint-john-1.1857615
http://www.cbc.ca/news/cbc-news-online-news-staff-list-1.1294364

There were a large number of red-eyed vireos, several types of warblers, including parula, black-
and-white, magnolias and redstarts, as well as a few thrushes and rose-breasted grosbeaks, he
said.

It's possible there may have also been some endangered species, such as the olive-sided flycatcher
and Canada warbler, which are on the federal government's species at risk registry, said McAlpine.

"There are some flycatchers involved, but | haven't identified them yet. There's very few. Likewise
with the Canada warbler, | haven't seen any yet, but it doesn't mean they're not there."

Many of the birds were badly burned, but some appeared completely unscathed, said McAlpine. He
suspects they became disoriented and hit the tower or the ground, but several have been sent to the
Atlantic Veterinary College in Prince Edward Island for necropsies to determine if there were any
underlying conditions or external factors that may have contributed to the bird deaths.

The affected birds, which are mostly insect-eating, spend their summers in New Brunswick nesting
and breeding before heading to Mexico, Central and South America for the winter, he said.

Staff 'reduced to tears'

Canaport LNG employees were devastated when they discovered the dead and injured birds piled
up around the base of the plant's flame on Saturday morning, said Forsythe.

"We've got people that are pretty well reduced to tears here," he said.

"It has really struck home to our employees here and they've expressed a lot of remorse to me that
this would happen. It's a very unexpected event," Forsythe said, adding it was the first incident of this
type at the plant.

Cleanup efforts continued into Tuesday, said Forsythe.

Staff alerted the provincial Department of Environment, the Canadian Wildlife Service and the
Atlantic Wildlife Institute in Sackville about the incident immediately, he said.

Barry Rothfuss, executive director of the Atlantic Wildlife Institute, said they are still busy dealing
with the "carnage."

But they hope to be able to determine the cause and make recommendations to prevent a similar
occurrence. "That's going to take some time," he said.

"I don't think it could have been necessarily perceived and accidents like this do happen and so it's a
learning experience for all of us," Rothfuss added.

McAlpine said there is not a lot of information about bird mortalities involving flare towers.



"There's been a recognized need recently for further monitoring of this kind of thing," he said.

Still, McAlpine, said it's important to put the incident in perspective, noting an estimated one billion
birds in the U.S. are killed every year from human causes.

"Although this is certainly a tragic event and it's shocking to see 7,500 dead birds, it's a drop in the
bucket in terms of the number of birds that are killed from human actions every year," said McAlpine.

The leading cause of death is birds flying into tall office buildings, while house cats rank third, he
said.

Canaport LNG, owned by Repsol and Irving Oil Ltd., lists bird monitoring as among its environmental
and reporting activities on its website.

Migratory birds have been considered in previous environmental impact assessments at the
terminal.

In March 2012, Canaport LNG announced plans for a $43-million upgrade to make the facility more
efficient and cut down on flaring.
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Geology of the Coos Estuary
and Lower Coos Watershed

Summary:
= Tectonic interactions between the

Pacific, Gorda, Juan de Fuca, and
North American plates, and the Juan
de Fuca and Gorda oceanic ridges
are the source of incremental , long-
term coastal uplift and infrequent
earthquakes when coastal lands
Sudden/y subside. Landslide along the Smith River in the Oregon coast range.

Tectonic processes, along with long-

term cyclical changes in climate and

related glacial spread and retreat,

have created the bedrock and soil

formations found in the project

area.

Local geologic formations are revealed at Coos Head.

What’s happening?

This summary describes local geology (e.g.,
soil and bedrock types), in the context of larg-
er geological processes (e.g., plate tectonics)
in four sections:

1. Plate Tectonics — which examines interac-
tions between continental plates, faults,
and folds, as well as earthquakes and
tsunamis affecting the project area;

2. Geologic Formations — which describes

the project area’s geologic formations,
superficial deposits, and geologic age;

3. Soils — which provides information on soil
types within the project area; and

4. Landslides — which describes areas within
the project area most at risk for landslides
and debris flows.

These four sections are followed by a Back-
ground section which provides more in-depth
information for each of the sections in this
data summary.
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Plate Tectonics

Plate Movement: The underlying geology of

the Coos estuary and surrounding watershed
results from the tectonic interactions be-
tween the Pacific, Gorda, Juan de Fuca, and
North American (i.e., North American conti-
nent) tectonic plates, and oceanic spreading
from two ridges (Juan de Fuca and Gorda)
(Figure 1)(see also Geology Terminology side-
bar). Large-scale plate movements (e.g., slip
of the Juan de Fuca plate along the Blanco
Transform Fault, and subduction of the Juan
de Fuca plate beneath the North American
plate) have been coupled with localized sea
floor spreading along two ridges: the Gorda
Ridge at a rate of 2.3-5.5 cm (0.9-2.2 in) per
year, and the Juan de Fuca Ridge at a rate of
4.0 cm (1.6 in) per year (Komar 1997; Clague
1997). Along the Oregon coast, pressure from
these tectonic movements of the earth’s crust
have resulted in the folded and warped outer
continental shelf margin and cycles of long-
term, incremental uplift of the coastal lands
followed by rapid subsidence events (i.e.,
earthquakes)(Rumrill 2006).

Stratigraphic (i.e., study of rock layers) investi-
gations of rock outcroppings by Nelson et al.
(1996, 1998) and analysis of the composition
and age of buried microfossils indicate that
the South Slough tidal basin has undergone
catastrophic subsidence of 0.50-1.0 m (1.64-
3.28 ft) at least three times over the past
4,000 years, and possibly as many as nine
times.

Geology Terminology

Tectonic Plate — The rigid outermost shell
of the planet (crust and upper mantle),
is broken into major (e.g., continental

plates) and minor tectonic “plates”.

Ocean Ridge — Underwater mountain
range formed by rising magma in a zone
on the ocean floor where two tectonic

plates are moving apart.

Subduction Zone — An area where two
tectonic plates converge causing one plate

to slide beneath the other.

Cascadia Subduction Zone — The area
where the Juan de Fuca Plate slides be-

neath the North American Plate.

Faults — Fractures in the earth’s crust
caused by compression, tensional, or
shearing forces, often associated with the

boundaries between tectonic plates.

Slip or Strike-slip Fault — Vertical fractures
in the earth’s crust where the blocks of

land have mostly moved horizontally.

Paleoseismic Faults — Faults that were the
source of significant earthquakes (magni-
tude 6.0 or greater) in the past 1.6 million

years

Sources: USGS 2014a; DOGAMI 2009,
PNSN n.d.
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Figure 1: Tectonic components (ridges and plates) in the Pacific
Northwest. Arrows on ridges indicate direction of spread.
Cascadia Subduction Zone is where the Juan de Fuca Plate

is pushed under the North American Plate. Amended from
Rumrill 2006

Faults and Folds: The chief geological fea-
ture of the Coos estuary is the South Slough
Syncline, which is an asymmetric fold with
steep sandstone and shale on its western
side and gently sloping marine terraces on its
eastern side, all of which are offset by several
minor cross faults (Rumrill 2006; Mclnelly and
Kelsey 1990)(Figure 2). According to Rumrill
(2006), “South Slough marks the point where
the Cascadia fold and thrust belt comes on-
shore; north of Coos Bay most compressional
structures occur offshore on the continental
shelf and slope”.

Paleoseismic faults in the project area — or
faults that were the source of significant
earthquakes (magnitude 6.0 or greater) in the
past 1.6 million years — were found almost ex-
clusively in the South Slough subsystem (Fig-
ure 2). Similarly, nearly all non-paleoseismic
faults and folds in the project area are found
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Figure 2: Faults and folds
occurring within project
boundaries. Paleoseismic faults
are highlighted, designating
faults that were the source of
significant earthquake (6.0 or
greater) in the past 1.6 million
years. Data: USGS 2005; DOG-
AMI 20009.
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Figure 3: Seismic events between 1969 and 2015.
Data USGS 2015

Year Month Magnitude Depth Latitude Longitude
1991 July 6.9 11 42182 -125.641
1985 March 6.5 10 43.51 -127.561
2008 January 6.3 13 43785 -127.264
2003 January 6.3 10 44284 -129.024
1994 October 6.3 20 43515 -127.427
2000 June 6.2 10 44513 -130.081
1981 November 6.2 10 43542 -127.706
2000 January 6.1 10 43649 -127.257
2012 April 6.0 8 43584 -127.638

Table 1: Seismic events (between 1969 and 2015) with magnitudes 6.0 or higher. Depth is kilometers
below the earth’s surface. Data USGS 2015
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in its southern portions (i.e., South, Isthmus
and Catching Slough subsystems).

Earthquakes and Tsunamis: Of the over 2,100

earthquakes measured off the Oregon coast
since 1965, only nine have been a magni-
tude 6.0 or higher (Figure 3). The strongest
of these (magnitude 6.9) occurred in July
1991 (Table 1). The average magnitude of all
earthquakes during that time period was 3.5
and the average depth was 10.7 km (6.6 mi)
below the earth’s surface. Many earthquakes
were concentrated around the Blanco Trans-
form Fault. In contrast, only a few earthquake
events were located in close proximity to the
project area and those were much smaller in
magnitude during the same time period (Fig-
ure 4). The largest of these closer proximity
earthquakes (2.5 magnitude) occurred just off
Cape Arago in September 2012.

Figure 4: Seismic events
(occurring between 1969 and
2015) closest in proximity to the
project area. Dates and strength
of the highest magnitude events
are labeled. Data USGS 2015

Project Area
@® Seismic Event

0 10 20 Miles
PR S (S  S—

Stratigraphic investigations conducted over
the past few decades have provided evidence
that much of the Pacific Northwest coast has
experienced significant (magnitude greater
than 8) Cascadia megathrust earthquakes and
accompanying tsunamis repeatedly over the
past 5,500-6,500 years. These earthquakes
occurred every 500-600 years on average
(varying from a few hundred years to almost
1,000 years)(Kelsey et al. 2002; Witter et

al. 2003). For example, soil cores provide
evidence for historically reoccurring rapid
coastal subsidence events. Cores taken from
current-day tidal marshes in the project area
show ancient marsh soils (full of organic
materials such as march plant roots) abruptly
buried by fine intertidal mud when the coast-
al land mass rapidly subsided during historic
earthquakes. Often these abrupt transitions
in the soil cores include a coarse sandy layer
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full of woody debris deposited during earth-
quake-generated tsunamis.

The most recent Cascadia megathrust earth-
guake (magnitude 9) and tsunami on the
Oregon coast (including the Coos estuary) oc-
curred on January 29, 1700, caused by a sud-
den slip of the Juan de Fuca plate beneath the
North America plate along the 1,000 km (621
mi) long Cascadia subduction zone (Satake et
al. 1996; Rumrill 2006). This caused the land
mass to subside an estimated 0.6 m (2.0 ft)
(Leonard et al. 2004). Estimates of subsid-
ence from future mega-thrust earthquakes

in Coos Bay range from 0-1.5 m (0-4.9 ft)
(Leonard et al. 2004) while maximum subsid-
ence, modeled for this area, could be as high
as 2 m (7 ft)(Witter et al. 2011). According to
Rumrill (2006), “the probability of a future
earthquake and coastal subsidence event is
conservatively estimated at 10-20% within
the next 50 years (or 20-40% within the next
100 years)”.

Lately, seismic activity along the subduction
zone appears to have fallen off, leaving the
zone “eerily quiet” (Banse 2014). Quoted in
several northwest media outlets in December,
2014, Doug Toomey, a geophysics professor at
the University of Oregon, said, “all of Casca-
dia is quiet. It’s extraordinarily quiet when
you compare it to other subduction zones
globally” (Banse 2014). In 2011, Toomey and
other scientists began the Cascadia Initiative,
a four-year study in which seismometers were
deployed at 160 sites along the entire Casca-
dia subduction zone to help determine what
that silence means. If they find the bound-

ary between the two plates is fully locked,
pressure will continue to build until another
serious earthquake occurs. “If it is completely
locked, it means [the Cascadia subduction
zone] is increasingly storing energy and that
has to be released at some point.” (Toomey,
on Banse 2014).

Geologic Formations and Deposits

Tyee and Coaledo formations make up the
vast majority of the underlying bedrock in
the project area (71% combined)(Figure 5).
Both formations are sandstones with minor
siltstone embedded within (Beaulieu and
Hughes 1975)(see definitions in sidebars and in
Table 2). Landforms surrounding most of the
South Slough shoreline and eastern portions
of the lower bay are composed primarily

of marine terrace deposits (Figure 5). The
remainder of the lower bay is made up of
eolian deposits (wind-generated deposits:

in this case, dune sand) and beach deposits,
while alluvial deposits (river-formed) are
found under and along each major tributary
to the Coos estuary. Man-made fill deposits
can be found under most of the project area’s
low-lying urban centers.

The Coos Bay Coal Field (oriented north to
south and roughly 30 mi long by 12 mi wide,
overlaps the Coaledo formation), lies under
North Bend, Coos Bay, Isthmus Slough and
Catching Slough (and their tributaries), and
the Lower Coos River, and extends down to
the Coquille River (DOGAMI n.d.)(Figure 5).
From the late nineteenth century through the
mid-twentieth century extensive coal mining
and geologic testing occurred in the Coos
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Geologic Formation

Sandstone
A geological formation is a rock unit that
is distinctive enough in appearance that a
geologic mapper can tell it apart from the
surrounding rock layers. It must also be
thick enough and extensive enough to plot
on a map.

Sandstone (sometimes known as arenite) is
a medium-grained sedimentary rock com-
posed primarily of minerals or rock grains
cemented together.

Source: Wilkerson 2001 Siltstone

Siltstone is sedimentary rock made up of
cemented together silt particles, similar to
Geologic Deposits shale, but does not demonstrate fissility

. . o (breaking along planes into sheets).
Geologic deposits (superficial) are recent

(quaternary: 2.6 million years old or less)
unconsolidated sediments, soil or rocks
added to a landform, generally named
according to their origin (e.g., beach
deposit, landslide deposit). Older deposits
are referred to as bedrock.

Source: USGS 2014b

Source: Wikipedia 2015b

Legend

Tyee Formation

Coaledo Formation
Alluvial deposits
Coastal terrace deposits

Eolian deposits

Siletz River Volcanics
Estuarine deposits
Elkton Formation
Beach deposits

Marsh deposits
Man-made fill deposits
Empire Formation
Bastendorff Formation
Other (<1%)
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Figure 5. Spatial distribution of geological formations and deposits within the
project area. Inset pie chart shows percentage of each formation/deposit in the
project area. The category “Other (<1%)” includes terrace and landslide depos-
its. The Coos Bay Coal Field overlaps the Coaledo formation within the project
area, but the coal field is not shown in its entirety. Data: DOGAMI 2009
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Geologic Unit Bedrock Description Age Structure
Alluvial deposits Silt, sand, and gravel filling channels of present day Quaternary

streams/rivers.
Bastendorff Formation 3.000 ft of shale and siltstone with thin (50") sandstone Late Eocene Major synclines

Beach deposits Fine-grained sand

Holocene-present

Coaledo Formation

Coarse to fine-grained cross-bedded, deltaic sandstone and Late Eocene

Moderately to tightly

minor siltstone folded with steep dips
Coastal terrace Compact. horizontally bedded. deeply weathered silt. sand Quaternary
deposits and clay
Elkton Formation Thousands of feet of clayey siltstone with minor beds of Mid-Eocene Gently folded and
Empire Formation Thick sandstone beds with very minor quantities of siltstone Pliocene Gently dipping folds
Eolian deposits Fine-grained sand variable
Estuarine deposits Horizontally bedded sand, silt, and clay, rich in organic Holocene-present

material
Landslide deposits™ Unstratified mixture of bedrock fragments Holocene
Man-made fill deposits Dredge spoils, sand. silt. clay, woodchips <100 years

rhythmically bedded siltsone

Marsh deposits Horizontally bedded sand. silt. and clay, rich in organic Holocene-present
material
Siletz River volcanics* Basaltic pillow lava flows composed of basaltic siltstone, ~ Eocene
sandstone, tuff and conglomerate. Originated from oceanic
crust.
Terrace deposits Sand, silt, clay gravel, cross-bedded Quaternary
Tyee Formation Thousands of feet of thick-bedded sandstone and minor ~ Mid-Eocene Gently folded

Table 2: Descriptions of geological formations and deposits in the project area. Source: Beaulieu and Hughes 1975; except those

marked with an asterisk* sourced from USGS 2014b

Bay Coal Field. Nearly 2.5 million tons of coal
were extracted from this coal field between
1882 and 1918 (Duncan 1953; DOGAMI n.d.).
Mining ceased in the 1920’s primarily due

to competition from California fuel oils and
higher grade coal from Utah and Wyoming
(Duncan 1953; DOGAMI n.d.). Although coal
mining no longer occurs in the project area, in
the mid-2000s, portions of the coal field were
explored to determine its potential for natural
gas production using hydraulic fracturing
techniques.

Geologic Age of the Project Area

The project area is composed of bedrock
formed in the Cenozoic era (65 million years
ago-present), most of which was created
during its Eocene epoch (Figure 6; Table 3).

According to Rumrill (2006), sandstone, silt-
stone, and shale were deposited deep in the
Pacific ocean and in shallow coastal waters
over the past 50 million years, from the Eo-
cene epoch through the Quaternary period.
During the marine regression in the middle to
late Eocene epoch (38-45 million years ago),
sea level dropped, which allowed Coos Bay
to emerge as a distinct, wave-dominated (as
opposed to river-dominated) deltaic coastal
basin.

Beginning in the middle Eocene epoch (about
40-48 million years ago), sediments that
largely form the present-day bedrock were
laid down during repeating marine transgres-
sions (period of high sea level) and regres-
sions (period of low sea level)(Rumrill 2006).
These fluctuations were caused primarily by
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Geological Time Scale

Span of time since the Earth’s creation,
divided by major geological events, strata
composition, or radiometric dating. Eon
is the largest division, followed by Era,
Period, Epoch and finally Age.

Source: Wikipedia 2015a

Legend
- Paleocene/Eocene
’—| Eocene
- Miocene
h - Quaternary
. . . \{ 0 25 5 Miles R t
cyclical changes in climate that led to ad- ot B e
vances and retreat of continental glaciers Figure 6: Spatial distribution the project area’s geologic time
! scale. Legend ordered from oldest to most recent. Data:
and subsequent rise and fall of sea level. DOGAMI 2009
These periods of major seal level fluctuations
caused the continental shoreline to migrate Era _ Period  Epoch _ Geologic Age (million years ago)
. Holocene 0.01-present
back and forth tens of kilometers between Quaternary|pisoane i

the sea level extremes. Pliocene 53-26

For example, beds of siltstone, mudstone, and
sandstone formed in the middle Coaledo For-
. “ . ” Miocene 23.0-5.3
mation beds (see “Formations” above) were
laid down in deeper coastal waters during a

marine transgression, while upper Coaledo

beds (siltstone, mudstone, coal, and conglom-

erate) were deposited in shallow water during O 239230

a subsequent regression (Rumrill 2006). Cenozoic

According to Rumrill (2006), absence of
sediments for nearly 30 million years, dating
from the Oligocene and early Miocene (8-36 E—— 560355
million years ago), indicates a significant
period of non-deposition, probably related to

a combination of the onset of “tectonic plate

deformation along the Cascadia subduction

zone”, glacial advance, and periods of low sea Paleocene 65.0-56.0

level. Rumrill (2006) discusses another gap

of about four million years long occurring 6-2 Table 3: Definition of geological ages in the Cenozoic era.

million years ago, separating older formations
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such as the Miocene epoch’s Empire forma-
tion from more recent Pleistocene marine
terraces and Holocene estuarine and sand
deposits.

Soils

This section discusses soil types found in the
project area. Definitions of soil types dis-
cussed in this section can be found in Table 4.

Estuarine Soils

Sediments in the estuarine tidal channel vary
from coarse-grained sand to fine-grained
sand, silt and clay (Rumrill 2006). See “Sedi-
ment Composition” summary in “Chapter 10:
Sediment” for more detail on estuary sedi-
ments.

Tide flat sediments are primarily open sand
flats and mudflats, which are composed of
Udorthents, a combination of sand, silt, mud
or organic materials, largely devoid of emer-
gent vegetation (Haagen 1989). Mudflats
typically occur in regions of the estuary that
experience low tidal energy while sand flats
occur in areas of high tidal energy (Rumrill
2006).

In the South Slough estuary, sand flats fre-
qguently occur on the inside of major bends in
the tidal channel. These sand flats frequently
have sand ripples or waves, the patterns of
which are directly related to water velocity
(Rumrill 2006).

According to Rumrill (2006) tidal beaches
within South Slough are generally steep (9-
15% slope) and sediments increase in mean

grain size with depth, and decrease in mean
grain size along the estuarine gradient (i.e.,
sediment is more fine further away from the
mouth of the estuary). Most beach sediments
are well-sorted. The decrease in mean sedi-
ment grain size along the estuarine gradient
(from the high-energy estuary mouth to the
low-energy upper estuary) is most likely a re-
sult of the gradual decrease in velocity of tidal
currents, which in turn reduces their capac-
ity to carry larger sediment particles (Arkett
1980, in Rumrill 2006).

Tidal Wetland Soils
Soils in the tidal wetlands of the Coos estuary

are predominately Fluvaquents-Histosols,
which, typical of permanently or frequently
saturated soils, are particularly rich in organic
matter (Haagen 1989).

Rumrill (2006) described surface soils within
South Slough riparian areas, forested wet-
lands, and emergent freshwater marshes as
typically sandy loams, also rich in organic
matter.

Soil Complex

Soil complex is defined as two or more
soils which are so integrated that they
cannot be separated at the map scale.

Soil Association

Soil association is defined as two or more
soils that are intricately mixed but could
still be separated at the map scale (al-
though it’s not practical to do so).

Source: Haagen 1989
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Soils Abridged Definition (Haagan 1989)

Bandon Sandy Loam Deep, well drained soils, with a thick (1") covering of organic litter, found on dissected marine terraces. Top 5" is
dark gray/brown sandy loam, followed by 25" dark red/brown sandy loam subsoil, 13" pale brown cemented sandy
material and a substratum of yellow/brown loam.

Bullards-Bandon-Blacklock Loamy and sandy soils derived from marine sediment and found on marine terraces.

Bullards (58%) See Bullards Sandy Loam above
Bandon (20%) See Bandon Sandy Loam above
Blacklock (18%) Poorly drained, nearly level (0-3%) soils on depression areas of marine terraces. Black fine sandy loam surface
(9") soil, with upper subsoil (2") black mucky loam, and lower subsoil (37") with a yellow/brown cemented sand.
Base substratum is light olive/red or brown sand.

Bullards Sandy Loam Deep, well drained soils, with a thick (3") covering of organic litter, found on dissected marine terraces. Surface soil
(7") is dark gray/brown sandy loam, with 34" dark red/brown gravelly sandy loam subsoil beneath, under which is
yellow/brown sand.

Coquille-Nestucca-Langlois Poorly drained, silty and clayey soils found on flood plains; formed from alluvial processes.

Coquille (22%) See Coquille Silt Loam below.
Nestucca (19%) Poorly drained soils found in depressions with mottled dark brown silt loam on the surface (14"). Subsoil is mottled
dark gray/brown silty clay loam (26"). Substratum is mottled olive brown silty clay.
Langlois (14%) Very poorly drained soils found in depressions and old tide flats. A thick (5") dark gray/brown peat layer sits atop
surface soils. Surface soils are mottled dark gray/brown silty clay loam (10") and dark gray/brown silty clay upper
subsoil (20") with dark gray clay lower subsoil (60").
Other minor soils (45%) Combination of minor elements.

Coquille Silt Loam Deep, poor draining soils, found primarily on flood plains (formed from alluvium). Thick (14") surface layer is dark
gray/brown silt loam with gray/olive silty clay loam subsoil. Substratum is dark gray silty clay loam.

Dement Silt Loam Deep, well drained soils derived from silt or sandstone, frequently found on ridgetops. Surface is dark gray/brown
siltloam (7"), followed by red/brown silty clay loam subsoil (38"). Under this is found weathered sedimentary rock.

Dune Land Shifting fine and medium grained sand, extremely permeable.

Dune Land-Waldport-Heceta Sandy soils found on sand dunes and deflation plains.
Dune Land (30%) See Dune Land above
Waldport (29%) Found on stabilized sand dunes (leeward side of deflation plains). Surface 4" is dark gray/brown fine sand with
dark yellow/brown fine sand beneath.
Heceta (18%) Deep poorly drained soils found in deflation plains and depressions between dunes. Surface layer (4") is dark
gray/brown fine sand with mottled gray/brown sand beneath.
Other minor soils (23%) Combination of minor elements.

Fluvaquents-Histosols Complex Level (slope < 1%) tidelands of bays, inlets and estuaries
Fluvaquents (50%) Covered by mean high water. Layers of mineral and organic material in varying thicknesses. Surface layer is
generally sandly, silty or clayey depending on tidal currents.
Histosols (40%) Covered by mean higher high water. Thick (16") organic layer over alternating layers of mineral and organic matter.

Geisel Silt Loam Deep, well drained soil found on side slopes, derived from sedimentary rock. Surface layer is dark red/brown silt
loam (4" thick). Upper subsoil (26") is dark red/brown silt loam and silty clay loam, while lower subsoil (24") is dark
red/brown silty clay. Weathered siltstone forms base rock.

Milbury-Bohannon-Umpcoos Moderately deep and shallow, gravelly loamy soils, derived from sedimentary rock
Association
Milbury (40%) Derived from sandstone, moderately deep well drained soil with very gravelly black sand loam on surface (10") and
dark gray brown very cobbly loam subsoil (26"). These sit atop consolidated sandstone.
Bohannon (27%) Moderately deep, well drained soil derived from arkosic sandstone. Surface (11") is very dark brown loam and
gravelly loam; subsoil is dark yellow/brown gravelly loam (20"). Base substratum is weathered fractured sandstone.
Umpcoos (22%) Shallow, well drained soils derived from sandstone, found on rock outcrops and ridgelines. Surface (3") is dark
gray/brown very gravelly sand loam. Subsoil is brown very gravelly sandy loam (13"). Hard sandstone is underneath.
Other soils (11%) Combination of minor elements.

Millicoma-Templeton Complex Found on ridgetops and side slopes
Millicoma (55%) Deep well drained, derived from sandstone. Surface layer is very dark/gray brown gravelly loam (18") with very
gravelly dark brown loam subsoil (17"). Underneath that is partially weathered sandstone.
Templeton (25%) Deep well drained, derived from sandstone. Surface layer is very dark brown silt loam (16") with red/brown/yellow
silty clay loam subsoil (26"). Weathered fractured siltstone is under that.
Salander and other soils (20%) Salander - see Salander Silt Loam below; small areas of clay loam or soils with < 35% rock fragment.

Preacher-Blachly Association =~ Found on broad ridgetops and benches.

Preacher (50%) Found in concave areas, deep, well drained soil derived from arkosic sandstone. Surface is organic litter (4") with
dark gray/brown loam (14"). Subsoil is dark yellow/brown clay loam (34"). Base substratum is yellow brown clay
loam.

Blachly (35%) Deep, well drained soil, derived from basalt or sedimentary rock. Surface is red/gray or dark red/brown silty clay
loam (7"). Upper subsoil (45") is dark red or yellow/red silty clay; lower subsoil (8") is yellow/red silty clay loam.
Bohannon, Digger (15%) See Bohannon in Milbury-Bohannon-Umpcoos above.

Preacher-Bohannon Loams Deep gravelly and loamy soils found on broad ridgetops, benches and steep side slopes.
Preacher (50%) See Preacher in Preacher-Blachly Association above.
Bohannon (30%) See Bohannon in Milbury-Bohannon-Umpcoos above.

Milbury, Digger, Blachly (20%) Milbury - see Milbury-Bohannon-Umpcoos above. Blachly - see Preacher-Blachly Association above. Digger soil is
moderately deep well drained derived from sedimentary rock. Organic layer (1") thick on top has dark brown
gravelly loam (6") undemeath. Upper subsoil (3") is dark yellow/brown gravelly loam; bottom 18" is brown very
gravelly and cobbly loam. Base rock is brown extremely cobbly loam (4") with weathered, fractured sandstone
beneath.

Rinearson Silt Loam Deep, well drained soil, found on ridgetops and side slopes, derived from sedimentary rock. Surface soils are dark
red/brown silt loam (6"). Upper subsoil (12") is dark/red brown silt loam; lower subsoil (24") is red/brown silty clay
loam. Base substratum is weathered sandstone.

Salander Silt Loam Deep, well drained soil, found on side slopes, derived from sedimentary rock. Surface layer (26") and top layer of
subsoil (14") is dark red/brown silt loam. Lower subsoil (25") is dark red/brown silty clay loam.
Templeton Silt Loam Deep, well drained soil, found on ridgetops and benches, derived from sedimentary rock. Surface layer is very dark

brown silt loam (16") with red/brown/yellowish red silty clay loam subsoil (26"). Soft weathered fractured siltstone
makes up the base substratum.

Udorthents Level (slope < 1%) flood plains, marshes, and tidal flats on major water bodies (including filled and leveled areas).
Soils are a mixture of sand, silt or clay materials; dredge spoils also consist of dune sand and wood chips.

Wintley Silt Loam Deep well drained souls found on high terraces, derived from alluvial processes. Surface is topped with 1"
undecomposed organics, followed by 4" dark brown silt loam. Upper subsoil (12") is dark brown silty clay loam;
lower subsoil (31") is brown silty clay and silty clay loam. Base substratum is dark yellow/brown very gravelly loam.

Table 4: Most com-
mon soil types, soil
complexes, and soil
associations found in
the project area.



Dune Soils

The Coos Bay Dune Sheet is a mass of sand
that extends, unbroken but for the mouths
of rivers and streams, from Haceta Head to
Cape Arago, making it the largest dune sheet
in North America and the only ‘oblique-ridge
dune’ in the world (Cooper 1958; Crook
1979). Dune lands in Coos County are gener-
ally made up of Duneland-Waldport-Heceta
soil types. Extensive portions of the dunes
have been stabilized by plantings of the
invasive European beachgrass (Ammophila
arenaria), which began in 1910 (for more in-
formation on this, see “Vegetation” summary
in “Chapter 18: Non-Native/Invasive Spp.”).

Upland and Lowland Soils

Fifteen principle soil types are found in the
lower Coos basin (Figure 7). Of those, three
predominate and are found in distinctly differ-
ent areas of the landscape. Most common are
Preacher-Bohannon loams (24% of total soil
cover), found in a patchy, north-south orient-
ed band of uplands east of the bay, along the
western slopes and foothills of Blue Ridge,
and in the Millicoma highlands. Templeton silt
loam (23% of soil cover) extends from the up-
lands of the South Slough basin east through
the drainages of Isthmus and Catching
Sloughs, across the highlands of Pony Creek
Reservoir, along the eastern slopes of Coos
Bay and across the uplands between North
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Slough and Haynes Inlet. The Milbury-Bohan-
non-Umpcoos association (18% of cover) is
interspersed with the Preacher-Bohannon
series in the upper watershed.

Except where otherwise noted, the following
soil descriptions for several major sub-basins,
are taken from an assessment of Coos estu-
ary tributary basins conducted by the Coos
Watershed Association (CoosWA 2006).

North Slough
North Slough differs in its soils from other

sub-basins in that it is dominated by the
very soft, highly erosive sandstones of Dune
Land-Waldport-Heceta and Bullards-Ban-
don-Blacklock soils.

Palouse and Larson Sloughs

Three general soil types dominate the
Palouse and Larson Slough sub-basin: Dune
land-Waldport-Heceta, which is common
to dune areas, Templeton and Salander
loams, common to the lowland area, and
Milbury-Bohannon-Umpcoos, found in the
uplands.

Kentuck Slough
Soils in the Kentuck Slough sub-basin consist

of Templeton and Salander loams in the low-
lands, and Preacher-Bohannon loams in the
uplands. The headwaters of Kentuck Creek
are on the Milbury-Bohannon-Umpcoos soil

type.

Willanch Slough
General soil types in the Willanch Slough

sub-basin are Templeton and Salander loams

(lowlands) and Preacher-Bohannon loams,
(uplands).

Echo Creek

The Echo Creek sub-basin hosts three general
soil types: the Coquille-Nestucca-Langlois soil,
found in level areas, areas along the bay, and
Coos River; Templeton and Salander loams
(lowlands), and the Preacher-Bohannon
loams (uplands).

Lower Millicoma and South Fork Coos Rivers
According to CoosWA (2008), Preacher-Bo-
hannon loams are the most prevalent soils in

Lower Millicoma and South Fork Coos River
sub-basin. Other soils include Milbury-Bo-
hannon-Umpcoos on steep slopes and poorly
draining, clay Coquille-Nestucca-Langlois soils
along floodplains.

South Slough
Haagen (1989) shows the primary soils in this

sub-basin as Templeton loams, with some
Bullards-Bandon-Blacklock group.

Landslides

According to Wang et al. (2002), Oregon
economic losses due to landslides exceed
$10 million/year. In years with heavy storm
events, losses can exceed $100 million. These
losses are expected to increase as the state’s
human population increases, expanding cur-
rent land uses.

Landslides occur frequently in the Coos
region, as they do throughout much of the
central Coast Range. The Oregon Department
of Geology and Mineral Industries (DOGAMI)
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has compiled an inventory of historic land-
slide locations, which helps identify areas po-
tentially prone to future land failures (Figure
8).

Oregon Department of Forestry (ODF) devel-
oped debris flow (a type of landslide — see
Background below) hazard maps, based on
slopes derived from USGS digital elevation
models. Slopes >40% and an area greater
than 150,000 ft> were considered moderately
hazardous. Tyee Formation slopes >65% over
an area of 100,000 ft? or >60% for more than
% the total basin area were considered a high
risk for debris flows. Other formations were
considered a high risk if they had a slope
>70% and an area exceeding 150,000 ft? or %
total basin area. Extreme hazard values were
assigned to locations where debris flows have
occurred frequently over the past 35 years.

Areas of high and moderate debris flow risk
have been mapped for the project area using
these data (Figure 9). The hills east of the
main Coos estuary are at considerably higher
risk for debris flow occurrences than lands
closer to the ocean. In fact, the Coos River
subsystem has the highest percentage of
both high (9.5%) and moderate (18%) lands at
risk for debris flow events (Figure 10). When
taken as a whole, 33% and 12% of the entire
project area is at moderate and high risk,
respectively, for debris flows.

Background

Plate Tectonics

Rumrill (2006) describes the Coos estuary as
being formed by the interactions of “several
coastal geomorphic processes in the recent
geologic past” (thousands to tens of thou-
sands of years ago), including “slow coastal
uplift and sudden subsidence” (driven by tec-
tonic movement of offshore crustal plates);
“regional transgression and regression of the
sea as a result of ice-age glacial advance and
retreat”; and “fluvial erosion of a major riv-
erine drainage system caused by differential
coastal uplift”.

Folds and faults

Long-term seismic shifting of the North Amer-
ica and Juan de Fuca plates contributed to
east-west compression that formed the South
Slough syncline and other folds throughout
the southern Oregon coastal region. Fold-
ing and faulting cause different areas of the
coast to rise at different rates, significantly
altering the topography of the Coos drainage
basin (Kelsey et al. 2002). For example, before
the creation of the current coastal terraces
(which were created by folding and faulting
processes), the Coquille River drained into
the Pacific Ocean through Isthmus and South
Sloughs (Baldwin 1945; Nyborg 1993 as cited
in Rumrill 2006). Evidence of this can be seen
along several outcrops in the South Slough
where Pleistocene alluvial floodplain mate-
rials (including aquatic invertebrate fossil
assemblages) are identical to those found at
the mouth of the Coquille River (Nyborg 1993
as cited in Rumrill 2006).
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Figure 8: Inventory

of historic landslides
(1849-2013), identifying
landslide-prone areas,
which may be suscepti-
ble to future landslides.
Landslide deposits
include debris flow fans
and talus extent. Data:
DOGAMI 2014

Figure 9: Distribution of
lands that are highly or
moderately at risk of de-
bris flows in the project
area. Data: ODF 2000.
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Figure 10: Percentage of each subsystem and entire project
area that is at high and moderate risk for debris flow. Data:
ODF 2000.

Other evidence of subduction processes were
described by Witter et al. (2003), who found
that stepped marine terraces occurring in the
hills surrounding the Coos estuary are a result
of ocean-derived sediments scraped off the
Juan de Fuca plate as it slid down under the
North American Plate.

Earthgquakes
Pressure that accumulates in the earth as a

result of forces and movements of plates is
released episodically during earthquakes.
Three types of earthquakes affect coastal Or-
egon: Cascadia megathrust, deep intraplate,
and crustal earthquakes (see sidebar). The
most frequently occurring of these are crustal
earthquakes, which occur along active fault
lines (Rumrill 2006). Seismic studies conduct-
ed near the Coos estuary’s Jordan Cove indi-
cate fewer deep intraplate earthquakes occur
in the Coos Bay area compared with areas to
the north and south (GRI 2013). The largest
earthquakes in our area tend to occur along
the Cascadia Subduction Zone boundary and
can cause sudden coastal subsidence of from

0.5-2 m (1.64-6.56 ft)(Darienzo and Peterson
1990 as cited in Rumrill 2006).

According to NOAA’s Pacific Northwest
Seismic Network (PNSN n.d.), the Casca-

dia Subduction Zone is locked by friction at
depths shallower than 30 km (16.6 mi). Strain
continues to build slowly as the tectonic
forces act (including expansion at the Juan de
Fuca Ridge). Eventually, when the frictional
strength is exceeded, the plates will slip past
each other, causing a megathrust earthquake.
The fault’s frictional properties change with
depth, such that immediately below the
locked part is a strip (called the transition
zone) that slides slowly and slips a few centi-
meters every year or so. These small slips re-
lieve the stress on the plate boundary in one
location, but add to the stress on the fault
elsewhere. Below the transition zone geo-
detic evidence suggests that the faults slide
continuously and silently past one another.

Tsunamis

Tsunamis are triggered when the elevation of
the coastal margin suddenly changes, displac-
ing a large volume of water. Tsunami waves
propagate rapidly through the open ocean
and can reverberate throughout the entire
Pacific Ocean basin in the 24-hour period fol-
lowing a sufficiently strong earthquake. In the
Pacific Ocean, tsunamis move at speeds of
~435 mph, losing little energy as they travel
(Petroff n.d.).

Geologists examined sediments deposited in
the Coquille River estuary (Witter et al. 2003)
and those of coastal lakes (Kelsey et al. 2005)
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Local Earthquake Types

Cascadia Megathrust — The most pow-
erful recorded earthquakes in the area

(magnitude 8-9 or higher), Cascadia
megrathrust earthquakes are caused
the by sudden release of built-up energy
when the Juan de Fuca Plate (locked
against the North American Plate) is
suddenly released and the plates slip

past each other.

Deep Intraplate — Deep intraplate
earthquakes occur when the Juan de
Fuca plate cracks as it is bent deep un-
derneath the North American Plate (at
depths from 30-70 km [19-43 mi]). Deep
intraplate earthquakes occur about
every 30 years at magnitudes as high as
7.5. Because they usually occur under
the Cascade and Coastal ranges, these
earthquakes can be the most damaging
to population centers.

Crustal — Crustal earthquakes occur on
shallow faults (to 35 km [22 mi] deep) in
the North American Plate and are rela-
tively common off the southern Oregon

coast (maximum magnitudes <7).

Earthquake Magnitude (i.e., strength),
originally based on the Richter Scale but
now based on the moment magnitude
scale (MMS), quantifies the energy
released by an earthquake.

Sources: PNSN n.d.; DOGAMI 1996

for evidence of periodic tsunamis, and to
improve their understanding of the impact of
movements and interactions of crustal plates
of the Cascadia Subduction Zone on the land-
forms and elevation of the southern Oregon
coast, including the Coos estuary. Witter

and colleagues traced 12 cycles of uplift and
subsidence in the record of low-lying forests
and tidal wetlands over the last 6,700 years
while Kelsey and colleagues found a record of
repeated local tsunamis in the sediments of
Bradley Lake in Curry County.

Soils

Tidal Areas

According to Rumrill (2006), tide flats in the
Coos estuary likely formed during the past
1,000-2,000 years as estuarine sediment
eroded from marine terraces, filling in the
Coos estuary tidal basin and creating the tide
flats we see today.

Other sources of tide flat sediments are ter-
restrial runoff, oceanic deposit