
 

 
 
 
 
 
 
 

APPENDIX J 
 
 

RESPONSE OF THE FEDERAL ENERGY 
REGULATORY COMMISSION TO THE SAFETY 

ADVISORY REPORT OF THE OREGON 
DEPARTMENT OF ENERGY FOR THE BRADWOOD 

LANDING PROJECT



 

1.0 INTRODUCTION 

The Natural Gas Act (NGA), as modified by the Energy Policy Act of 2005 (EPAct), requires that 
the Federal Energy Regulatory Commission (FERC or the Commission) consult with the state in which a 
liquefied natural gas (LNG) terminal is proposed to be located regarding state and local safety matters.  
The governor of Oregon designated the Oregon Department of Energy (ODE) as the state agency that the 
FERC should consult with on safety and siting matters for the Bradwood Landing Project.   

On July 6, 2006, the ODE submitted its Safety Advisory Report to the FERC.  In the report, ODE 
addressed state and local considerations for the project and provided comments from the Columbia River 
Estuary Study Taskforce (CREST), a council of governments that includes the local counties, cities, and 
port districts surrounding the Columbia River Estuary in both Oregon and Washington.  The Safety 
Advisory Report also includes the comments received directly from local governmental entities (Clatsop 
County and the Cities of Astoria and Warrenton).   

The EPAct also stipulates that before the Commission may issue an order authorizing an LNG 
terminal, it must “review and respond specifically” to the safety matters raised by the state agency 
designated as the lead for the state and local safety matters.  Table 2-1 of this appendix provides the 
FERC’s response to the ODE Safety Advisory Report for the Bradwood Landing Project. 

Section 3.0 contains the Safety Advisory Report including attached comment letters from 
CREST, Clatsop County, Astoria, and Warrenton.  Only safety-related issues raised in the comment letter 
are addressed in this appendix.   

2.0 FERC RESPONSE TO THE ADVISORY REPORT 

The ODE identified the following key categories of potential safety concerns in the Safety 
Advisory Report:  

• Emergency Planning and Response; 
• Security Zone; 
• Terminal Design; 
• Hazard Identification; 
• Quality Assurance; 
• Safety Issues; and 
• Emergency Response Capabilities near the Facility Location. 

 
The Safety Advisory Report included both general and specific safety matters that ODE requested 

be included in the FERC’s review of the NorthernStar application.  The FERC’s specific responses to 
those concerns are presented in Table 2-1 in the order of the issues presented in the report.  Where 
appropriate, the response identifies the section of the EIS where information on the issue of concern is 
addressed.   

As described in sections 1.0 and 2.0 of the EIS, the U.S. Coast Guard (Coast Guard) has shared 
responsibility with FERC in reviewing the Bradwood Landing Project and has summarized portions of its 
review in its Waterway Suitability Report (WSR).  In addition to including the complete WSR in the EIS 
(see Appendix N), we have summarized portions of it in the EIS.  As a result, for some concerns 
presented in the Safety Advisory Report, we have noted that the issue is addressed in the WSR, as well as 
the specific section of the EIS where the concern is addressed.  
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 p
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r m
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 d
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 c
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 m
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: c
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 p
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f c
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 o
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 p
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 c
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 m
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l p
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l p
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ra
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 d
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 p
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f d
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 c
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 d
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Theodore R. Kulongoski, Governor 

625 Marion St. NE
Salem, OR 97301-3737
Phone: (503) 378-4040

Toll Free: 1-800-221-8035
FAX: (503) 373-7806

www.Oregon.gov/ENERGY

 
 
 
 
 
 
 
 
 
VIA Electronic Filing             July 6, 2006 
 
The Honorable Magalie Roman Salas 
Secretary 
Federal Energy Regulatory Commission 
888 First Street, N.E. 
Washington, D.C. 20426 
 
Re: Bradwood Landing LLC LNG Import Project, Docket No. CPO6-365-000, CP06-366-000, 
CP06-376-000, CP06-377-000 
 
Dear Ms. Salas: 
 
On June 5, 2006, Bradwood Landing LLC filed an application for construction of a terminal for 
importation of liquefied natural gas (LNG) to be located at about River Mile 38 on the Columbia 
River in Oregon. Bradwood Landing also filed an application for an associated pipeline to run 36 
miles from the proposed site, under the Columbia River and into Washington state. The Energy 
Policy Act of 2005, enacted on August 8, 2005, specifies in Section 311(d) that the Governor of a 
state where a proposed LNG terminal would be located shall designate a state agency to consult 
with the Federal Energy Regulatory Commission regarding applications and that this state agency 
may prepare a safety advisory report that addresses state and local safety considerations. This 
provision in the Energy bill appears to be specific to the terminal and not to any associated 
pipeline. The report is due 30 days from the application filing date. 
 
The Governor of Oregon has designated the Oregon Department of Energy as the agency 
responsible for preparation of a safety advisory report for the proposed Bradwood Landing LNG 
terminal. Therefore, enclosed for filing in the above-mentioned proceeding, please find an 
electronic copy of the safety advisory report for the proposed LNG terminal. If you have any 
questions in this matter, please contact Catherine Van Horn at (503) 378-4041 or 
catherine.vanhorn@state.or.us 
 
Sincerely 
 

 
Ken Niles 
Assistant Director 
Nuclear Safety and Energy Facility Siting 
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SAFETY ADVISORY REPORT ON THE PROPOSED  
BRADWOOD LANDING LIQUEFIED NATURAL GAS TERMINAL  

AT RIVER MILE 38 ON THE COLUMBIA RIVER 
 
 
The Oregon Department of Energy (ODOE) issues this Safety Advisory Report on behalf of the 
State of Oregon pursuant to section 311(d) of the Energy Policy Act of 2005 (the Act).  The 
report concerns the application to the Federal Energy Regulatory Commission (FERC) by  
Bradwood Landing LLC (Bradwood) to construct a Liquefied Natural Gas (LNG) import 
terminal and associated natural gas pipeline. The Bradwood Landing Terminal would be located 
in Clatsop County, Oregon on the southern shore of the Columbia River at about river mile 38. 
Bradwood filed its application with FERC on June 5, 2006. 
 
The Act allows the state to file an advisory report that identifies “state and local safety 
considerations” within 30 days of the date the application is filed. The “safety” information 
solicited in the advisory report is largely repetitive of information that Bradwood itself provides 
in its application to FERC in its terminal application and in its Waterway Suitability Assessment 
to the Coast Guard. It is information that Bradwood also must provide in its emergency response 
plan to be developed in conjunction with the Coast Guard, the state, and appropriate local 
jurisdictions prior to any construction.  
 
The State of Oregon has been intimately involved in reviewing and commenting on Bradwood 
Landing’s pre-filing and application resource reports, and is involved with the Coast Guard in 
reviewing the project’s WSA. To the extent that the State disagrees with the information 
Bradwood has provided or will provide on safety issues in those venues, the state will pursue 
corrections or changes through the above review processes. For example, Bradwood has not 
accurately or adequately characterized in its Waterway Suitability Assessment (WSA) the area’s 
emergency response capabilities. The Department will work with the Coast Guard, other state 
agencies and local jurisdictions to correct the information under the WSA process.  
 
The State considered providing FERC with specific scenarios for evaluating accidental or 
intentional releases of LNG from a vessel or the facility itself. Again, however, such scenarios 
play a role both in the WSA and in the forthcoming emergency response planning. Moreover, 
based on recent Commission approvals of LNG terminal projects, the State believes the 
Commission will find that the risk of any potential LNG release scenario can be reduced to an 
acceptable minimum.  
 
On June 15, 2006, the Commission approved three new LNG terminal projects: Sempra’s Port 
Arthur LNG in Port Arthur, Texas; Cheniere’s Creole Trail LNG in Cameron Parish, Louisiana; 
and BP America Production Company’s Crown Landing LNG in Logan Township in New 
Jersey. The language in the Commission’s Creole Trail decision about the risk of an accidental 
LNG release is mirrored in the other two decisions:   
 

Based on the extensive operational experience of LNG shipping, the structural 
design of an LNG vessel, and the operational controls imposed by the Coast 
Guard and the local pilots, a cargo containment failure and subsequent LNG spill 
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from a vessel casualty – collision, grounding, or allision – is highly unlikely. For 
similar reasons, an accident involving the onshore LNG import terminal is 
unlikely to affect the public. As a result, the FEIS determined that the risk to the 
public from accidental causes is negligible. 

 
Further, the language in the Commission’s Creole Trail decision about the risk of an intentional 
LNG release is also mirrored in the other two decisions: 
 

Unlike accidental causes, historical experience provides little guidance in 
estimating the probability of a terrorist attack on an LNG vessel or onshore 
storage facility. For a new LNG import terminal proposal having a large volume 
of energy transported and stored near populated areas, the perceived threat of a 
terrorist attack is a serious concern of the local population and requires that 
resources be directed to mitigate possible attack paths. If the Coast Guard issues a 
Letter of Recommendation finding the waterway suitable for LNG marine traffic, 
the operational restrictions that would be imposed by the Lake Charles Pilots on 
LNG vessel movements through this area, as well as the requirements that the 
Coast Guard would impose, would minimize the possibility of a hazardous event 
occurring along the vessel transit area. While the risks associated with the 
transportation of any hazardous cargo can never be entirely eliminated, we are 
confident that they can be reduced to minimal levels and that the public will be 
well protected from harm. 

 
 
For the above reasons, what the State provides in this advisory report largely is broad safety 
policy statements about the proposed Bradwood project along with a limited amount of specific, 
technical comments. In addition, the State is attaching one letter each from the cities of 
Warrenton and Astoria and a package of information from Clatsop County for FERC’s 
consideration. As well, the State of Oregon incorporates by reference the safety comments 
included in all of the State of Oregon/Department of Energy previous filings to the FERC 
Northern Star Docket #PF05-10-000, and especially those comments and attachments submitted 
on October 5, 2005, and posted to the docket on October 17, 2005.  
 
Although the application to FERC is limited in scope to the LNG terminal and associated 
pipeline, we consider the risks from a release of LNG on the river to be among the most 
significant safety concerns associated with the facility. The safety of the LNG terminal is 
strongly connected to the question of safety on the river and in the communities that the LNG 
carriers must pass. We expect FERC to address issues and concerns raised by stakeholders in 
those communities and to consider the safety of those communities in determining whether to 
approve the LNG terminal and associated pipeline. 
 
Each of the state and local agencies in Oregon, whether or not they contributed to this advisory 
report, reserve their right to file additional joint or separate comments and/or evidence on safety 
and other issues. 
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State of Oregon General Policy Comments   
 
1. FERC should require an applicant to commit to 100 percent of the safety and security 

costs directly associated with the LNG vessel transits, the facility and the pipeline. 
Under Section 311(e)(2), an emergency response plan to be developed prior to construction 
must include a cost-sharing plan that includes a “description of any direct cost 
reimbursements that the applicant agrees to provide to any State and local agencies with 
responsibility for security and safety at the LNG terminal and in proximity to vessels that 
serve the facility.” The State understands and appreciates that Bradwood Landing has agreed 
thus far to pick up the costs of most safety and security needs that the company has identified 
as necessary. However, the local jurisdictions are not in a position to dedicate their own 
limited funds to any LNG safety and security measures that may be required. In addition, 
local jurisdictions may not agree with an applicant about the level of resources required. An 
applicant should first be required to pay for an adequate assessment of safety and security 
needs and then pay for all infrastructure, planning, training and other associated costs 
identified in an emergency response plan agreed to by the state and local jurisdictions. 
Should FERC not require the applicant to commit to 100 percent of the costs, FERC should 
explain its authority for imposing such costs on local jurisdictions and the state. 
 

2. The safety/security zones proposed for the vessel in transit and the vessel at dock must 
 be sufficiently calculated and justified. The applicant or Coast Guard must thoroughly 
explain any changes to those zones that might accompany heightened national security 
as well as any resulting impacts. 
Some area residents have expressed concern that the safety/security zones will be so large 
that they will “shut down” traffic on the Columbia River or access to Clifton Channel near 
the proposed terminal site. Others have expressed concern that the safety/security zones will 
be too small, sized to avoid the above concern rather than for adequate safety protection. Any 
zones proposed should provide a rationale for their size. 

 
3. FERC should require an applicant to complete an acceptable emergency response plan  

prior to any Commission decision on an application and in conjunction with the Coast 
Guard’s validation of the Waterway Suitability Assessment. 
Under Section 311(e)(1), FERC will not require Bradwood to create an emergency response 
plan until after a positive decision by the Commission and just before any final approval to 
begin construction. However, to the extent that Bradwood’s Waterway Suitability 
Assessment relies on the creation of a satisfactory emergency response plan to ensure that the 
Columbia River is suitable for LNG, that emergency response plan must be available for 
review prior to any decisions on both the WSA and the FERC application. It would be 
illogical for either the Commission or the Coast Guard to decide that LNG is safe for the 
region without knowing first if a suitable emergency response plan can be enacted along the 
vessel route and at the facility. 

 
4. The applicant’s Emergency Response Plan must be developed in full cooperation with 

 state and local authorities, including authorities from Washington State. 
Emergency response planning must be an integrated, carefully developed effort with those 
potentially affected from both sides of the river. 
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 5. The applicant’s Emergency Response Plan must sufficiently and accurately characterize 

the emergency response capabilities along the vessel transit route and near the facility, 
including response times. The Plan must mitigate for any safety gaps. 
Thus far, the state and local jurisdictions have not seen in Bradwood’s assorted filings 
accurate characterizations of the area’s stretched emergency response capabilities. Clatsop 
County, the cities of Warrenton and Astoria, and the rural Knappa Fire Protection District all 
have expressed concern about the lack of personnel, equipment and storage facilities to 
support an LNG vessel and terminal/pipeline. In addition, Highway 30’s slow, winding 
character, greatly affected by inclement weather, as well as the condition of Clifton Road 
should be taken into account in any discussion of emergency response capabilities. 
 

6. The applicant’s Emergency Response Plan must include all potentially affected 
communities along the LNG vessel route and near the terminal in a comprehensive, 
thoroughly publicized warning system. 
Any community located within one of the three Sandia zones of impact must be considered 
in emergency response plans, including access to a reverse 911 system and sirens. 

 
7. The applicant’s Emergency Response Plan must account for potential population  

increase due to tourism. 
According to a 2004 Clatsop County Grand Jury Report, Clatsop County’s population can 
increase by 50-to-100 percent or more during high tourism season. Depending on the location 
of those visitors, the influx may bring challenges for LNG emergency response education as 
well as LNG ship transit education 
 

8. Any FERC authorization for an LNG terminal and associated pipeline in Oregon must 
fully comply with Oregon state and local laws and regulations, including energy facility 
siting laws. 
In particular, the State of Oregon requires large energy facilities to provide a bond or letter of 
credit to ensure that the proposed site can be restored to a useable, non-hazardous condition. 
We consider the bond or letter of credit to be a safety precaution against a potentially 
abandoned or otherwise vacated site. Thus far, the applicant does not appear to have 
addressed this issue in its application materials.  

 
State of Oregon Specific Comments 
Terminal Design 
In resource reports 1 and 11, Bradwood Landing has committed to designing and constructing 
the terminal in accordance with all requirements of 49 CFR 193 and National Fire Protection 
Association (NFPA) 59A.  Resource report 1 states that the primary storage tank may be 
constructed of either nine percent nickel steel or, alternately, prestressed concrete.  While either 
construction method is allowed by NFPA 59A, FERC should require that the safer option be 
selected.  
 
Resource reports 1, 11 and 13 consistently commit to compliance with NFPA 59A and codes 
referenced therein, but with little information on the actual details of compliance.  Even if 
detailed design information were available, the short deadline for this advisory report does not 
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permit a detailed design review, sufficient to audit Bradwood Landing’s design against NFPA 
code requirements on a line-by-line basis.  We expect FERC to perform this detailed design 
review, and reserve the right to comment on design issues as more time and more information 
become available. 
 
Hazard Identification 
Hazards potentially affecting the public are discussed in Resource Report 11 and its attachments.  
As required by NFPA 59A, Bradwood Landing used the LNGFIRE and DEGADIS codes to 
calculate thermal radiation and vapor dispersion from the design basis spill. Resource report 11 
includes isopleth drawings and input decks for these calculations at Attachment 11A. As noted 
above, the short deadline for this advisory report did not allow a detailed review of all the inputs 
and assumptions to these calculations.  However, FERC should verify that Bradwood Landing 
chose the most conservative assumptions regarding break size, meteorological conditions, and 
accident scenario for all calculations. The input tables in attachment 11A show assumptions 
regarding pipe break sizes and leak rates.  FERC should verify that the most conservative values 
were selected. For pipe breaks, the most conservative assumption is a non-mechanistic double 
ended (“guillotine”) break with all pumps running. We assume but could not verify that this was 
the break used for calculation purposes. Bradwood Landing should use this break unless it can 
demonstrate that either a smaller break is more conservative or the guillotine break in this 
circumstance is not credible. We also assume but could not verify that intentional spills were 
assumed, since they likely bound any accident scenario. 
 
We note that thermal radiation maps in attachment 11A appear to be centered at the tanks, and 
extend out to the dock.  Because the accident or intentional spill could just as easily happen at 
the carrier or the unloading arms, the thermal radiation maps and vapor dispersion maps should 
be shown centered at the location closest to an affected population (in this case, the dock).  For 
the Bradwood Landing site the nearest affected population is most likely the residences on Puget 
Island.  
 
Our review of attachment 11A shows that the meteorological conditions assumed appear to be 
average conditions. For example, 51.5 degrees Fahrenheit, 50 percent relative humidity, and 4.5 
mph wind speed may not be worst case conditions. Similarly, the assumption of pure methane is 
probably not representative of actual cargo and may not be conservative. We expect FERC to 
verify that conservative assumptions were used in NFPA 59A required calculations. The EIS for 
this project should explain how these assumptions were made and why they are the most 
conservative. 
 
Quality Assurance 
At various sections of its application, Bradwood Landing takes credit for the programmatic 
measures it will take to ensure that systems and components important to safety will function as 
designed.  At resource report 1, section 1.4, Bradwood Landing commits to a quality assurance 
program “***in accordance with Bradwood Landing’s standard policy***.”  In resource report 
11, Bradwood Landing takes credit for programmatic safety measures such as enforcement of 
procedural compliance during construction and operation. 
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We agree that a rigorous and comprehensive quality assurance program is as essential to safety 
as the design of the facility or its location. However, our review of 49 CFR 193 and NFPA 59A 
did not reveal any standards for an acceptable QA program. Other than the reference to 
Bradwood Landing standard policy, the applicant did not identify the elements of its program. If 
the program is standard policy, then a sample plan from a previous project should be available 
for state and public review. We would expect to see evidence that the QA function is 
independent of operations, scheduling or budgeting. We would expect to see steps to ensure that:  

i metal components are fabricated of metals with the specified metallurgical content and 
properties,  

ii concrete or other structural materials are tested to the strength specified,  
iii vendors of equipment and material are audited by qualified auditors, 
iv nondestructive tests are observed and approved by independent quality control personnel,  
v personnel performing safety related construction or operation activities are properly 

qualified, with documentation of that qualification available for audit,  
vi construction and operations are performed in accordance with approved procedures, 
vii only controlled copies of design documents are used in construction, with only the 

current revision used in the field, 
viii all changes in design documents are carried forward to other related and associated 

design documents,  
ix measurements are made with equipment that is calibrated and traceable, 
x conditions adverse to quality are subject to a corrective actions program that results in 

actions to prevent recurrence. 
 
Safety Issues  
The material in resource report 5 describes an area of relatively low population density, with 
most affected houses on Puget Island in Washington state. As noted above, a complete 
description of the affected area would take into account the City of Astoria, a growing 
community with increasing tourism largely concentrated along the shoreline.   
 
As written, the resource report is misleading in that it characterizes the entire county for 
population density.  The resource report fails to adjust for the fact that most of that population is 
along the shoreline, quite close to the river channel where the LNG carriers would travel. 
Therefore the potentially affected population is actually much higher in density than implied in 
the application. The report also does not mention that during parts of tourist season, the 
population can more than double. Roads during particularly busy summer weekends frequently 
back up. This would be a particular concern in the unlikely event that an evacuation might 
become necessary. 
 
The State of Oregon has reviewed the Safety Advisory Report on the proposed LNG terminal at 
the Port of Long Beach (POLB) issued by the California Energy Commission (CEC). That report 
relies largely on material taken from two readily available reports:  (1) the Sandia Labs’ 
November 2004 report “Guidance on Risk Analysis and Safety Implications of a Large Liquefied 
Natural Gas (LNG) Spill Over Water” (Sandia Report) and (2) Richard Clark’s “LNG Facilities 
in Urban Areas.”  
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The safety significant events listed in Sandia and Clark and quoted in the CEC advisory report 
could apply to any terminal at any location and need not be repeated in this report. However, we 
agree with CEC that the 5 kw/m2 is described in the Sandia Report as “the permissible level for 
emergency operations lasting several minutes with appropriate clothing” (Table 6, p.38).  This is 
the lowest heat flux shown in the thermal radiation maps provided in Attachment 11A. Because 
the people occupying the nearest residences (those on Puget Island) are relatively far from the 
nearest fire station and do not have the appropriate clothing or emergency training, thermal 
radiation calculations should show the point at which worst case heat flux will permit safe 
evacuation, possibly requiring more than “several minutes” and without appropriate clothing or 
emergency training. The CEC advisory report at p. 15 suggests 1.5 kw/m2.  Bradwood Landing 
should calculate the distance to this heat flux for a design basis event at Bradwood Landing and 
issue a figure showing the results. As noted previously, Bradwood Landing should calculate this 
distance not from the tanks but from the point on the facility nearest the affected properties 
(presumably the dock).   
 
Emergency Response Capabilities near the Facility Location 
We note that Bradwood Landing, in its application, commits to an Emergency Response Plan but 
did not provide a detailed description. To our knowledge, FERC has not issued rules, regulatory 
guidance or a standard review plan for an acceptable emergency response plan for LNG 
facilities. We are familiar with the U.S. Nuclear Regulatory Commission’s NUREG 0654, which 
is the regulatory standard for emergency plans at commercial nuclear plants, and consider it to be 
one good model, although not the only model.   
 
Whatever model is used, FERC should make clear to the public what elements it is looking for in 
an emergency plan. Although the details of the WSA are withheld from public disclosure, 
information regarding measures to protect the public during a design basis event should be a part 
of public outreach and should be available before the issuance of a FERC construction permit. 
Most important, the communities along the Oregon and Washington shore are correctly 
characterized in the resource reports as primarily rural communities without extensive police, 
fire and emergency medical organizations. If the hazards assessment in the WSA shows that 
more resources are necessary in these communities to respond to a design basis emergency, the 
communities can only get these resources if Bradwood Landing funds them. 
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