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CO28 continued, page 61 of 302 
 
CO28-91 The oversight of noise exposure on workers' safety is under the 
jurisdiction of OSHA and is outside of the scope of the federal EIS.  However, 
Jordan Cove and Pacific Connector must comply with all applicable OSHA 
worker safety requirements, including implementing hearing conservation 
programs. 

CO28-92 See response to comment IND291-4 above. 
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CO28 continued, page 62 of 302 
 
CO28-93 See response to comment IND291-5 above. 
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CO28 continued, page 63 of 302 
 
CO28-94 See response to comment IND291-1 above. 

CO28-95 Comment noted.  As disclosed in section 5 of the EIS, any 
authorization from the Commission would be conditional on the Applicant 
acquiring all applicable federal and federally delegated permits. 
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CO28 continued, page 64 of 302 
 
CO28-96 The EIS currently makes a “significance call” for impacts to the 
human and natural environment (see sections 4 and 5). 
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CO28 continued, page 65 of 302 
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CO28 continued, page 66 of 302 
 
CO28-97 These models used site-specific data including bay tidal generated 
currents, bathymetry, sediment composition of the substrate to be dredged, and 
standard physical parameters to estimate the parameters of suspended sediment 
generated from project activities. The level of analysis is adequate for the 
NEPA analysis presented. 
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CO28 continued, page 67 of 302 
 
CO28-98 The Applicant would use HDD crossings in Coos Bay, not open 
trenching as described in the comment.  This would eliminate suspended 
sediment in the water volume or bottom disruptions. 

CO28-99 As indicated in the draft EIS, an assessment of the Project’s 
potential to encounter contaminated sediment from dredging activities in Coos 
Bay was conducted.  Additionally, the Contaminated Substance Discovery Plan 
(Appendix E of the POD) addresses how any unanticipated contamination that 
was encountered would be treated. See also CO28-98 above. 

CO28-100 We considered the sources, duration, locations and level of impacts 
of the various project related effect to erosion and turbidity in the bay in our 
overall conclusions of effects of these actions.  Cumulative impacts of this 
project actions with consideration of other known future non-project action 
impact are addressed in section 4.14. 
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CO28 continued, page 68 of 302 
 
CO28-101 No potential procedures would eliminate all runoff discharges to the 
bay so we have acknowledged the potential impacts in the analysis. We call out 
the proposed procedures and plans that would be implemented to reduce these 
occurrences.  The Applicant has developed plans to meet the objects of 
preventing impacts to Coos Bay water quality. Calling out the permits that are 
needed to insure these impacts are eliminated or reduced to acceptable levels is 
a valid approach for the NEPA assessment.  If the permitting agency 
determines that the proposed procedure are not adequate to protect the water 
resources they can make recommended changes a requirement for obtaining the 
needed permit.   

CO28-102 The Applicant has developed plans (such as the Framework 
Contaminated Media Management Plan) to address the potential runoff.  These 
plans are adequate to address these issues, as discussed in Section 4.2.  
Additionally, the Applicant has developed a Contaminated Substances 
Discovery Plan that specifies the measures that would be implemented if 
unanticipated contaminated soil, surface water, or groundwater are encountered 
during construction.   
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CO28 continued, page 69 of 302 
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CO28 continued, page 70 of 302 
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CO28 continued, page 71 of 302 
 
CO28-103 The intent of NPDES permits is to ensure that permitted discharges 
do not cause substantial adverse effects to water and related resources. The 
Applicant has developed plans and proposed actions with the intention of 
receiving these required permits. We believe the assessment presented 
adequately analyses the potential adverse effects to water resources from these 
discharges. 

CO28-104 See response to comment CO28-101. 
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CO28 continued, page 72 of 302 
 
CO28-105 The details of the procedures that would be in place are contained in 
the SPCC Plan as well as other plans; these plans spell out the standard 
practices (which would vary by type of hazardous substances) that would be 
implemented to ensure proper storage and handled of materials. Actions, as 
confirmed in these plans, would follow various state and federal laws as to how 
they are to be dealt with.  This details of these plans are beyond what is needed 
in the EIS text for this analysis; however, these plans are included by reference.  
There are also procedures for how spills would be handled that would be 
dependent on what type of spill.  Again, how these would be handled and 
cleaned up are directed by regulations and laws that as stated in these plans and 
would be followed as cited in the SPCC Plan and other plans.  Developing 
descriptions and assessments of all unplanned and unlikely accidents is not a 
reasonable analysis for a NEPA assessment.  The plans spell out that they 
would be followed and following these plans would be a requirement in any 
permit received for these water quality related actions.  Also see responses to 
CO28-101 and -103 above. 

CO28-106 See our response to SA2-123. 
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CO28 continued, page 73 of 302 
 
CO28-107 The range of temperature changes that would occur from the LNG 
carrier sizes and types is addressed in the temperature analysis in section 
4.5.2.2.  The temperature changes from each vessel is not cumulative in the bay 
due to large daily tidal exchanges so changes in gas export amount would not 
substantially change the temperature assessment. 
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CO28 continued, page 74 of 302 
 
CO28-108 Given the rapid flushing of the bay including a residence time of 
about 3 days, naturally high dissolved oxygen levels in the bay, and very low 
organic matter in the sediment of areas dredged, as well as models indicating 
no substantial changes in tide level and current velocities, the Project would not 
change dissolved oxygen levels in ways that could affect resources of concern.  
While potential changes in dissolved oxygen have not been directly modeled, 
the Applicant has developed models addressing tidal hydraulic changes as a 
result of all dredging activities being proposed (Hydrodynamic studies - 
Hydrodynamic Analysis, Moffat and Nichol, Nov. 29, 2017).  These models 
found no marked changes in current velocity or tidal level changes at any site 
modeled along the main channel and the bay mouth except at the immediate 
access channel area.  This suggest the dynamics most affecting dissolved 
oxygen from the ocean would remain unchanged.  Additionally, a model 
analysis of a much greater channel modification being considered (expanding 
the navigation channel from 300 to 450 feet wide and deepening it from 37 to 
45 feet along its length) found only slight maximum changes of less than 0.1 
mg/l in the upper bay.  Additionally, the lowest dissolved oxygen levels that 
occurred still remained above 7.7 mg/l, which is well above state minimum 
levels to protect aquatic resources (Oregon International Port of Coos Bay and 
U.S. Army Corps of Engineers 2019).  Therefore, considering the small 
changes in the main channel from current conditions that are slight compared to 
the model of much more extensive channel changes, no measurable changes 
would occur in dissolved oxygen from proposed Project actions and no 
additional models are needed.  See also response to SA2-180. 
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CO28 continued, page 75 of 302 
 
CO28-109 As discussed in the EIS, avoidance and minimization measures have 
been included in the project design (see sections 2 and 4.3 of the EIS). 
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CO28 continued, page 76 of 302 
 
CO28-110 The EIS contains a description of the mitigation plans and Best 
Management Practices.  Some plans have not been fully developed or finalized; 
if the Project is approved, the Commission’s Order would contain a condition 
that federal permits and federally designated authorizations (including the 
associated mitigation plans) be acquired by the Applicant. 

CO28-111 The scope and suitability of wetland mitigation is determined by the 
COE.  Therefore, the Commission and the EIS defers this decision to the COE. 
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CO28 continued, page 77 of 302 
 
CO28-112 Information has added to section 4.3.1.1: Groundwater withdrawal 
rates for construction and operation are within the capacity of the CBNBWB 
well field with minimal drawdown of surface waters modeled. 
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CO28 continued, page 78 of 302 
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CO28 continued, page 79 of 302 
 
CO28-113 There is not legal requirement under the NEPA to mitigate all 
impacts from a Project.  Information related to mitigation that is being proposed 
by the Applicant or required by the agencies is disclosed in the EIS. 
 
As discussed in the EIS, the Applicant would be required to adhere to our Plan 
and Procedures, and all applicable federal, state, and local requirements related 
to herbicide use would be required. Standard measures to avoid or minimize 
effects on wildlife, such as those presented in the ECRP and Integrated Pest 
Management Plan, would also apply to actions taken at mitigation sites. 

 

  



Jordan Cove Energy Project Final EIS 

  Appendix R – Comments on the Draft EIS and Responses 

 
 

CO28 continued, page 80 of 302 
 
CO28-114 The described activities are not proposed by this Applicant for this 
Project, and have no bearing on the current Project being assessed in the NEPA 
document. The currently proposed actions have been included in EIS per 
available information. 
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CO28 continued, page 81 of 302 
 
CO28-115 Potential effects on species from increased LNG carrier traffic are 
described in sections 4.5 and 4.6. 
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CO28 continued, page 82 of 302 
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CO28 continued, page 83 of 302 
 
CO28-116 There is no legal requirement for the public to review the BA or BO, 
and these documents are not regulated by the NEPA (they are under the 
Endangered Species Act).  However, the BA has been provided to the public, 
and the BO would become publicly available once the Services have finalized 
it. 
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CO28 continued, page 84 of 302 
 
CO28-117 The EIS discloses the potential effects of ship strike in the absence 
of ship strike avoidance measures. We do not have authority to impose 
additional measures on international LNG carriers. 
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CO28 continued, page 85 of 302 
 
CO28-118 The draft EIS provides a summary of potential impacts to marine mammals, 
including ship strikes and noise (see section 4.5 and 4.6).  A more detailed assessment of ship 
strike and acoustic modeling is found in the Biological Assessment (BA) prepared for this 
project and currently under review by NMFS and FWS (i.e., Services). The BA discusses 
numerous conservation measures for NMFS to consider and would be implemented per the 
Service's Biological Opinion.  Conservation measures to reduce impacts on whales, and other 
marine wildlife, would be implemented. These include:  
•  During the 96-hour pre-notification process required of all LNG carriers calling on the 

LNG terminal, the LNG carriers would consult the Local Notice to Mariners (issued by 
the Coast Guard) and U.S. Coast Pilot to understand seasonal migration patterns, times, 
and routes and obtain current information on whale sightings in the waters off Coos Bay 
and the latest recommendations and advisories from the NMFS and Coast Guard. The 
LNG Carrier Master would take this into account and adjust the vessel speed and route 
accordingly. In addition, three tractor tugs would guide the LNG carrier from a point 
approximately 5 nmi offshore of the entrance to Coos Bay and on to the LNG terminal. 

•  The LNG carrier operators would be required to consult the current whale sightings in the 
continental shelf waters near Coos Bay, prior to transiting to or from the LNG terminal. 
Vessel operations would be required to be aware of the blue whale distributions in the 
continental shelf waters near Coos Bay, and adjust operations accordingly to avoid 
aggregations of blue whales as navigably possible. Vessels transiting to and from the 
LNG terminal would be required to post a watch for marine mammals for the duration of 
the vessels’ transit across the continental shelf and have the information relayed directly 
to the vessel master. 

•  LNG carriers would be required to reduce speed to 10 knots or less when cow-calf pairs, 
or large groups are observed near an underway LNG carrier, when navigably possible. 
LNG carriers would also be requested to route around and maintain a 100-yard distance 
from the whales observed and to avoid crossing in front of the whales and maintain a 
parallel route, when navigably possible. In addition, for safety of the vessel and crew, 
course adjustments would need to be made gradually away from the whales’ location or 
direction of travel. Lastly, the LNG carrier operators would be encouraged to review and 
adopt when possible guidelines to reduce underwater noise from commercial ships 
(International Maritime Organization [IMO] 2014). 

To further increase the awareness of local marine mammal species and risk factors, Jordan 
Cove would provide a Ship Strike Avoidance Measures Package to shippers calling on the 
LNG terminal in Coos Bay. This package would include: 
•  Training to LNG carrier bridge crews, including the use of a reference guide such as the 

Marine Mammals of the Pacific Northwest, including Oregon, Washington, British 
Columbia and South Alaska (Folkens 2001). This is a pamphlet that would be provided to 
LNG carriers calling on the terminal and would be included as part of the terminal use 
agreement to the shippers. 
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•  A copy of A Prudent Mariner’s Guide to Right Whale Protection (NMFS 2009b) or 
Mariners Guide to Whales, Dolphins and Porpoises of Western Canada [CORI 2017]. A 
Prudent Mariner’s Guide to Right Whale Protection is specific to right whales, but 
NMFS has stated that the guidance and avoidance measures are also applicable to fin, 
humpback, and sperm whales. A Mariners Guide to Whales, Dolphins and Porpoises of 
Western Canada focuses on Pacific Ocean species. In the event, that a U.S.-based Pacific 
guide is developed before operations commence, this guide would be used. 

•  Measures discussed in the 2010 workshop in California (“Reducing Vessel Strikes of 
Large Whales in California” [DeAngelis 2010]) as relevant for the species expected in 
coastal Oregon. 

•  Sightings of marine mammals are to be documented and reported to a central database. 
This would be arranged with consultation of NMFS and the Oregon Institute of Marine 
Biology. This reporting would assist in understanding patterns of distribution and 
occupancy in the continental shelf waters of Oregon by blue whales. Written guidance on 
expectations regarding: 
−  Active watch for marine mammals. 
−  Sightings data documentation, and reporting procedures. 
−  Vessel speeds of 10 knots or less when mother-calf pairs or groups are sighted. 
−  Maintenance of a minimum distance of 100 yards from whales, when navigably 

possible. This is particularly relevant if advance notice of whales locations are 
provided by NMFS. 

−  Maintenance of a parallel course to the whale(s) and avoidance of excessive speed or 
abrupt course changes until the vessel and whale are no longer proximal. 

−  When whales are sighted in a ship’s path or in proximity to a moving ship, reduce 
speed to 10 knots or less or shift the engine to neutral until whales are clear of the area 
or path of the ship, as navigably possible. 

LNG carrier masters would also be asked to report sightings of any injured or dead whales as 
soon as is practicable, regardless of whether the injury or death is caused by the ship. If the 
injury or death is caused by collision with the ship, within the U.S. the appropriate regulatory 
agency (e.g., NMFS) would be notified within 24 hours of the incident. Information to be 
provided would include the date and location (latitude/longitude) of the strike, the ship name, 
the species, or a description of the animal, if possible. 

CO28-119 Section 4.6 describes potential effects to listed sea turtles and 
leatherback critical habitat near Coos Bay. 
CO28-120 See response to similar comments from the Western Environmental 
Law Center. 
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CO28 continued, page 86 of 302 
 
CO28-121 Effects of noise on listed fish and marine mammals are discussed in 
section 4.6. 
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CO28 continued, page 87 of 302 
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CO28 continued, page 88 of 302 
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CO28 continued, page 89 of 302 
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CO28 continued, page 90 of 302 
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CO28 continued, page 91 of 302 
 
CO28-122 Noise impacts and underwater acoustic modeling are discussed in 
more detail in the Biological Assessment prepared for this project and currently 
under review by NMFS and FWS (i.e., Services).  Should NMFS decide this 
should be reviewed in more detail, it would be addressed in their Biological 
Opinion.   

CO28-123 The Biological Assessment addresses noise in detail and includes 
measures to reduce impacts to marine mammals.  See response to comment 
CO28-118. 

CO28-124 The Biological Assessment addresses noise in detail and includes 
measures to reduce impacts to marine mammals.  See response to comment 
CO28-118. 
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CO28 continued, page 92 of 302 
 
CO28-125 We believe that noise impacts from pile driving (underwater and air) 
were analyzed in sufficient detail for marine mammals , fish, and birds.  The 
Biological Assessment (BA) discusses in-water pile driving activities, whether 
vibratory or impact driven, and the noise thresholds or potential injury to 
marine mammals, fish, marbled murrelet, Coastal marten, and snowy plover.   
Sound exposure distances vary based on the installation method used and by 
species; however, the Project used the NMFS pile driving effects calculator, to 
determine harassment thresholds.  The BA identifies measures that would avoid 
or reduce potential impacts to marine species from noise associated with the 
installation of sheet piles.    

CO28-126 See response to similar comments from the Western Environmental 
Law Center. 

CO28-127 Additional discussion of potential stranding was added to the final 
EIS. 
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CO28 continued, page 93 of 302 
 
CO28-128 The analysis of the effects of entrainment is adequately addressed 
the in the EIS (see section 4.5.2).  The effects to ESA listed species is 
addressed in the Biological Assessment as well as section 4.6 of the EIS.   
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CO28 continued, page 94 of 302 
 
CO28-129 The analysis is based on modeled results of changes in temperature. 
The results meet the needs of the NEPA analysis.     
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CO28 continued, page 95 of 302 
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CO28 continued, page 96 of 302 
 
CO28-130 We have revised the final EIS to include all LNG carrier emissions 
within state waters. Potential emissions from LNG carrier are included for the 
entire time they are within state waters.  LNG carrier emissions outside of this 
area not quantified because LNG carriers are free to set their own courses, 
schedules, and destinations while en route to and after departing from the 
proposed Jordan Cove LNG terminal. 
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CO28 continued, page 97 of 302 
 
CO28-131 The analysis presented in section 4.3.2 and 4.5.2 is inclusive of the 
types and levels of effects, considers the proportionality of these effects, and 
BMPs and mitigative actions that would be implemented. 
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CO28 continued, page 98 of 302 
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CO28 continued, page 99 of 302 
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CO28 continued, page 100 of 302 
 
CO28-132 Potentially contaminated bay sediments are addressed in Section 
4.2.1.3 of the EIS. 

CO28-133 The EIS acknowledges that benthic shrimp would be lost as a result 
of Project actions.  However, dredging has been occurring regularly in Coos 
Bay for decades so this type of impact is not new in this area.  The pipeline 
would occupy a very small area of the total bay bottom and is a temporary 
disturbance so magnitude of effect is slight.  Overall areas affected are a limited 
portion of the total bay habitat.  Also, the Applicant has proposed habitat 
mitigation to replace some lost habitat resulting from habitat changes.  The 
level and magnitude of effects is adequately presented in section 4.5.2. 

CO28-134 Additional discussion has been added to the EIS addressing 
Olympia oysters distribution. 
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CO28 continued, page 101 of 302 
 
CO28-135 The extent of vegetation that would be removal along the Coos Bay 
shoreline is slight, consisting primarily of grasses along the shore of the access 
channel (see section 4.4.1).  Additionally, Henderson Marsh would not be 
directly removed but may be slightly reduced in function from slight water 
input reduction.  Loss of these would not have any substantial effects to input 
of invertebrates to marine resources due to the small size of the area, the mostly 
low-growing vegetation, and mostly distant proximity to the water. 

CO28-136 Additional information on salinity changes was added (see response 
SA2-180).  Section 4.3 addresses the plans that are required to control potential 
fertilizer input to water bodies, including not allowing application within 100 
feet of water bodies. 
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CO28 continued, page 102 of 302 
 
CO28-137 Most dry crossing would occur in two days or less, some possibly 
up to four.  So movement delays would be minor if no passage were supplied, 
which is partly at flumed crossings. Details of effects to listed species are 
presented in the BA and section 4.6.  Only three river HDD crossings are 
proposed (Rogue River, Coos, and Klamath Rivers) and two on Coos Bay; no 
fish removal would be needed on these crossings.  Detailed contingency plans 
are in place should there be any problems, which includes a requirement for 
agency engagement should issues arise (see the Drilling Fluid Contingency 
Plan for Horizontal Directional Drilling Operations). We acknowledged in the 
EIS the potential impacts with details supplied in the BA for the listed species 
and critical habitat. 

CO28-138 Direct mortality of listed fish from dredging entrainment was 
addressed in the BA, and is discussed in section 4.5.2.  We concluded based on 
dredging studies in other areas that direct mortality of listed salmon is unlikely 
to occur.  While slip dredging volume is large, more than half of the area 
removal would be in the dry and removal is a one-time event in confined area 
over a short period. The four navigation channel areas are small in magnitude 
compared to dredging that normally occurs for standard channel maintenance.  
Also, dredging is an ongoing activity in the bay that has occurred for decades 
so changes from current channel maintenance dredging actions would be small, 
with project maintenance dredging a fraction of what currently occurs in Coos 
Bay.  Entrainment loss from cooling water intake was noted to be very small 
for all organisms and would therefore not have substantial effects on resources 
in the bay.  The direct and indirect effects of these actions are addressed in the 
section 4.5.2 of this EIS, while cumulative effects are addressed in section 4.14. 
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CO28 continued, page 103 of 302 
 
CO28-139 The detailed analysis for effects to listed species is provided in the 
BA.  Section 4.6 in the EIS provides the conclusions of this BA analysis. 

CO28-140 This is an ESA listed species (see section 4.6.1) and is addressed in 
the BA (See response to CO28-139). 

CO28-141 Comment noted. 
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CO28 continued, page 104 of 302 
 
CO28-142 The EIS provides an analysis of effects to snowy plover adequate to 
meet the requirements of the NEPA. Additional details (which included 
information not required by the NEPA) are provided in our Biological 
Assessment. 

CO28-143 No dredging is proposed for Haynes Inlet and sediment plumes from 
all other project dredging activity would not reach this areas where Olympia 
oysters are most common.  Potential effects on this species are addressed in 
section 4.5.2. 
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CO28 continued, page 105 of 302 
 
CO28-144 It is not the role or scope of the federal EIS to assess the Project's 
compliance with State regulations.  We assume that the State would determine 
if the Project is in compliance with the State requirements during their review 
of the Applicant’s State permit applications.  As disclosed in section 5 of the 
EIS, any authorization from the Commission would be conditional on the 
Applicant acquiring all applicable federal and federally delegated permits. 
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CO28 continued, page 106 of 302 
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CO28 continued, page 107 of 302 
 
CO28-145 It is not the role or scope of the federal EIS to assess the Project's 
compliance with State regulations.  We assume that the State would determine 
if the Project is in compliance with the State requirements during their review 
of the Applicant's State permit applications.  As disclosed in section 5 of the 
EIS, any authorization from the Commission would be conditional on the 
Applicant acquiring all applicable federal and federally delegated permits. 
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CO28 continued, page 108 of 302 
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CO28 continued, page 109 of 302 
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CO28 continued, page 110 of 302 
 
CO28-146 It is not the role or scope of the federal EIS to assess the Project's 
compliance with State regulations.  We assume that the State would determine 
if the Project is in compliance with the State requirements during their review 
of the Applicant’s State permit applications.  As disclosed in section 5 of the 
EIS, any authorization from the Commission would be conditional on the 
Applicant acquiring all applicable federal and federally delegated permits. 
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CO28 continued, page 111 of 302 
 
CO28-147 The EIS format does not allow for a detailed discussion of the emission calculation 
methodology to be included in the text. Detailed emission calculation sheets that detail the 
assumptions and emission factors used for determining operational air emissions are included in 
the public application and resource reports that Jordan Cove filed with FERC in September 
2017. 
Regarding the changed operating emission estimates between the current application and the 
prior EIS, the proposed Jordan Cove facilities have been significantly redesigned since the prior 
EIS. For example, the previous design included a separate electric power plant powered by 
combustion turbines to provide power to electric refrigeration compressors, while the current 
design uses refrigeration compressors that are directly driven by combustion turbines. The 
current design eliminates the separate power plant, and uses fewer combustion turbines with 
lower heat input ratings as compared to the prior EIS. The sizes and heat input ratings of other 
equipment, such as the thermal oxidizer, have also changed as compared to the prior EIS. 
Regarding estimated emissions from LNG carriers and tugboats, the current application uses the 
same pollutant emission factors for LNG carriers (on a g/kWh basis) as those used for the prior 
EIS. However, a number of assumptions regarding LNG carrier operations have changed in the 
current application. The current transit emissions for LNG carriers assume a much lower 
propulsion engine load during transit than the prior EIS, resulting in much lower total transit 
emissions and somewhat lower overall LNG carrier emissions, while actually estimating higher 
total emissions during the actual cargo loading periods than the prior EIS. Tugboat emissions in 
the current application are actually higher than in the prior EIS, due to a higher assumed engine 
load for tugboats, and a higher number of tugboat operating hours per LNG carrier visit. 
Regarding fugitive emissions, the prior EIS may have overestimated the fugitive emissions of 
volatile organic compounds (VOC). Of the 131.05 tons per year estimated for operational 
fugitive VOC emissions in the prior EIS, virtually all of this amount (130.9 tons per year) was 
estimated to come from process component leaks in the liquefaction plant (such as valves, 
flanges, and pump seals). This is a high estimate of VOC emissions, since the prior EIS also 
estimated that fugitive emissions of methane from process component leaks would be 134 tons 
per year, and that fugitive emissions of CO2 from process component leaks would be 13.7 tons 
per year. The fugitive leaks from these process components consist of natural gas and/or LNG, 
each of which is typically approximately 90% methane by mass, with smaller amounts of other 
compounds such as CO2 and various heavier compounds, including VOCs. However, the 
estimated fugitive VOC emissions in the prior EIS would be equivalent to a natural gas 
composition of only 48% methane, and almost 47% VOC, which is certainly a clerical error. In 
the current EIS, most of the fugitive VOC emissions are again due to process component leaks 
(accounting for 7.87 tons per year out of the facility's total 7.98 tons per year of VOC fugitive 
emissions). However, the current EIS bases these fugitive emissions on a natural gas 
composition that is 88% methane, 0.29% CO2, and 1.38% VOC, which is a much more realistic 
composition for natural gas.   
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