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Resource Report 11 – Reliability and Safety
AES Sparrows Point LNG Terminal & Mid-Atlantic Express Pipeline
	SUMMARY OF REQUIRED FERC REPORT INFORMATION

	TOPIC
	FERC Reference
	Report Reference or Not Applicable

	1. Describe how the project facilities would be designed, constructed, operated and maintained to minimize potential hazard to the public from the failure of project components as a result of accidents or natural catastrophes.
	§ 380.12(m)


	Section 11.1

	2. Discuss how the project would comply with the U.S.  Department of Transportation (USDOT) Minimum Federal Safety Standards specified in 49 CFR 192.
	
	Section 11.1.2

	3. Discuss Procedures for aerial surveillance flights, on-ground leak detection surveys, internal pipeline inspection and pigging equipment, and cathodic protection.
	
	Section 11.1.2.2

	4. Discuss Facility Exclusion Zones including:

· Impoundment sizing criteria and dimensions;

· Design spills for LNG storage tanks, marine transfer lines, send-out and process areas in accordance with Table 2.2.3.5 of NFPA 59A – 2001
	11.2 FERC guidance issued in Docket No. AD06-04-000 on 12/15/05
	Section 11.2.1

	5. Describe Thermal radiation and flammable vapor exclusion zones, including

· Metrological data

· Plot plans clearly delineating the facility property line as well as the thermal radiation and flammable vapor dispersion exclusion zones

· Provide flammable vapor dispersion calculations and supporting documentation
	11.2 FERC guidance issued in Docket No. AD06-04-000 on 12/15/05
	Section 11.2, Appendix 11A

	6. Develop an Emergency Response Plan in consultation with the U.S. Coast Guard and State and Local Agencies including:
· Cost sharing plan

· Consultations with state fire marshal

· Identification of all military installations that may be impacted by the operation of the facility of LNG vessel transit
	11.3 FERC guidance issued in Docket No. AD06-04-000 on 12/15/05
	Section 11.3

	7. Discuss marine safety and security issues including the results of models and simulations.
	11.4 FERC guidance issued in Docket No. AD06-04-000 on 12/15/05
	Section 11.4

	8. Initiate contact with the United States Coast Guard PRIOR to pre-filing, include in this report:
· copies of initial Letter of Intent to USCG

· Preliminary waterway suitability assessment
	11.4 FERC guidance issued in Docket No. AD06-04-000 on 12/15/05
	Section 11.3

	9. Provide an analysis that addresses current commercial and recreational waterway traffic and the impact of LNG vessels
	11.4 FERC guidance issued in Docket No. AD06-04-000 on 12/15/05
	Section 11.4.6

	10. Include simulations and models that take into account scenarios that include; tides, currents, winds, ice, passing vessels directions, passing vessels sizes and LNG vessel size.  Address as required the following:

· LNG vessel berthing and unberthing maneuvers;

· Tug requirements;

· Passing vessel colliding with moored LNG vessel;

· Hydrodynamic effect of slips on passing vessels; and,

· Hydrodynamic effect of passing ships on moored LNG ships.
	11.4 FERC guidance issued in Docket No. AD06-04-000 on 12/15/05
	Section 11.4.6
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11. RELIABILITY and safety
11.1 Introduction
AES Sparrows Point LNG, LLC (Sparrows Point LNG) proposes to construct, own, and operate a new liquefied natural gas (LNG) import, storage, and regasification terminal (LNG Terminal) at the Sparrows Point Industrial Complex situated on the Sparrows Point peninsula east of the Port of Baltimore in Maryland.  LNG will be delivered to the LNG Terminal by LNG marine vessels, offloaded from these vessels to shoreside storage tanks, regasified to natural gas on the LNG Terminal site (Terminal Site), and the regasified natural gas transported to consumers by pipeline.  The LNG Terminal will have a regasification capacity of 1.5 billion standard cubic feet of natural gas per day (bscfd), with the potential to expand to 2.25 bscfd.  Regasified natural gas will be delivered to markets in the Mid-Atlantic Region and northern portions of the South Atlantic Region through an approximately 88-mile, 30-inch outside diameter interstate natural gas pipeline (Pipeline) to be constructed and operated by Mid-Atlantic Express, L.L.C. (Mid-Atlantic Express).  The Pipeline will extend from the LNG Terminal to points of interconnection with existing interstate natural gas pipeline systems near Eagle, Pennsylvania.  Together the LNG Terminal and Pipeline projects are referred to as the Sparrows Point Project or Project.  Both Sparrows Point LNG and Mid-Atlantic Express (hereinafter collectively referred to as AES) are subsidiaries of The AES Corporation.

The Project footprint is located in the counties of Baltimore, Harford, and Cecil in Maryland and the counties of Lancaster and Chester in Pennsylvania.  The Terminal Site, which is located entirely within Baltimore County, is a parcel located within a former shipyard.  The route proposed for the Pipeline (Pipeline Route), which crosses all of the listed counties, includes industrial, commercial, agricultural, and residential lands.  Together, the Terminal Site and the Pipeline Route comprise the Project Area.

As described in Section 1.10 of Resource Report 1, General Project Description, The AES Corporation is considering the possibility of building a combined cycle cogeneration power plant (Power Plant) on the Terminal Site.  The Power Plant would be configured with one F-Class combustion gas turbine, one steam turbine, and associated auxiliaries.  The Power Plant would operate only on natural gas and would produce approximately 300 megawatts (MW) of clean electric power within an area of high energy demand.  The Power Plant would be connected to the local utility electric system by an overhead electric power transmission line.  
Resource Report 11 addresses the potential hazard to the public from failure of LNG Terminal and Pipeline components resulting from accidents or natural catastrophes, how these events would affect reliability, and what procedures and design features have been used to avoid or reduce potential hazards. 

This report addresses the following reliability and safety topics for the Project:

· Overall description of safety provisions for the LNG Terminal and the Pipeline (discussed in Sections 11.1.2 through 11.1.4, respectively):

· LNG Terminal exclusion zones for thermal radiation and vapor dispersion (discussed in Section 11.2);
· The Emergency Response Plan and coordination with outside agencies for facilities associated with both the LNG Terminal and the Pipeline (discussed in Section 11.3); and
· Marine safety issues (discussed in Section 11.4).
In addition to the descriptive information provided relative to the aforementioned subjects, AES also provides a discussion of its contingency plans for maintaining service or reducing downtime as a result of accidents or natural catastrophes.  See Section 11.5.  

Finally, AES provides a discussion of its proposed continuing education programs associated with both the LNG Terminal and Pipeline facilities.  See Section 11.6.
11.1.1 LNG Properties and Hazards

LNG is natural gas cooled to approximately –260°F at atmospheric pressure.  Under these conditions, methane gas condenses into a liquid. 

If an LNG spill or other release occurs, the LNG vaporizes readily on contact with any solid or liquid surface at a higher temperature.  Initial vaporization following a spill produces a flow of vapor that diminishes as the contacted surface rapidly cools.  Vapor produced from “boiling” LNG is denser than air and will therefore initially flow to the lowest point in the vicinity of a LNG spill.  When warmed to about -160°F, LNG vapor becomes buoyant in air and will rise and quickly disperse in the atmosphere.  

In its liquid state, LNG will not burn; the LNG must be converted back to its gaseous state for combustion to occur.  LNG vapor has no odor or color, although its low temperature will cause condensation of water vapor in the air and form a visible white cloud.  LNG vapors are non-toxic, however, breathing only LNG vapors without sufficient oxygen in the mixture can lead to asphyxiation.
As with other cryogenic liquids, LNG can cause freeze burns and will quickly cool any material it contacts, causing extreme thermal stress in materials not specifically designed for such conditions. Such thermal stresses could subject materials to brittleness, fracture or other loss or tensile strength.  

LNG vapor is flammable in air only when the gas concentration is in the range of five percent to 15 percent of the total volume of air.  Flammable mixtures will initially extend downwind from a spill for a short period of time.  The distance the vapor cloud will travel depends on the volume of the initial spill, its duration, the wind velocity and direction, terrain, and atmospheric temperature and humidity. Thereafter the zone of flammability will be confined to the immediate vicinity of the spill.  

The primary safety hazard in an LNG import terminal is loss of containment of the LNG due to vessel rupture or spill. A large LNG spill could create a vapor cloud that could ignite. 

As described in the following section, the Sparrows Point LNG Terminal has been designed to greatly minimize the possibility of LNG spills; to contain any spills that could possibly occur; to minimize the formation of flammable vapors in the highly unlikely event of a spill; to minimize potential for ignition; and to prevent flammable vapor concentrations from leaving the property boundary. 
11.1.2 Description of LNG Terminal Safety Provisions

The LNG Terminal will be designed, constructed, and operated in accordance with all applicable requirements established by the U.S. Department of Transportation (USDOT) in 49 Code of Federal Regulations (CFR) Part 193 (April 2004 Revision), “Liquefied Natural Gas Facilities – Federal Safety Standards”.  These regulations incorporate by reference the requirements of NFPA 59A, “Standard for the Production, Storage, and Handling of Liquefied Natural Gas (LNG),” 2001 edition.

The LNG Terminal is designed to achieve the following safety goals:

· Provide for protection of the public and neighboring facilities in the highly unlikely event of a severe LNG release event that results in a vapor cloud or LNG pool fire;
· Provide for the safety of plant personnel and first responders in the unlikely event of an LNG release that results in a vapor cloud or fire event; and
· Provide for substantial property protection of the LNG Terminal as a result of fire events at the facility to minimize facility property damage and downtime.
The design of the LNG Terminal will incorporate the following safety provisions to reduce the risk of an accident during operation. Each of these safety provisions is more fully described in Resource Report 13, Engineering and Design Material.

· The LNG storage tanks (T-201A/B/C) are full-containment type tanks, with a primary inner container and a secondary outer container.  The tanks have been designed and will be constructed so that the self-supporting primary container and the secondary container will be capable of independently containing the LNG.  The primary container will contain the LNG under normal operating conditions.  The secondary container will be capable of containing the LNG (110 percent capacity of inner tank) and of controlling the vapor resulting from product leakage from the inner container.  The LNG Tank containment capacity calculations are presented in Appendix 11C.
· A LNG spill containment system will be installed that will route LNG spills into an insulated concrete LNG spill containment sump.  The LNG spill containment system is further discussed in Section 11.2 of this Report.  All LNG transfer pipelines will be routed in pipe racks that have spillways and trenches included in their design.  All pipe trenches and spillways will be sized and constructed to minimize vapor generation in the event of a spill.  Design features include use of insulated concrete in trenches to minimize heat leak into spilled LNG (and thus minimize the vapor generation rate), use of narrow width trenches to minimize the surface area of the LNG exposed to atmosphere, use of vapor fencing to contain any vapor generated, and provision to minimize the transit time of LNG in the trenches.

· A Hazard Detection and Mitigation System (HDMS) will be installed to continuously monitor and alert operating personnel of hazardous conditions throughout the LNG Terminal resulting from fire, combustible gas leaks and low temperature LNG spills.  Monitoring capability will be provided via graphic display screens and/or mimic panel displays located in the Main Control Room and the Platform Control Room.  A dedicated stand-alone system for fire, heat, combustible gas, smoke or products of combustion and low temperature LNG spill monitoring will be installed.    

· An independent Safety Instrumentation System (SIS) will be installed to allow the safe, sequential shutdown and isolation of rotating equipment, vaporization equipment, unloading operations and LNG storage.  Emergency shutdowns will be installed throughout the LNG Terminal.  These shutdowns will encompass LNG carrier unloading systems, natural gas send-out systems, and other equipment.  

· The LNG Terminal will have an Emergency Shutdown (ESD) system with shutdown and control devices to maintain safe conditions.  The ESD system will be used for major incidents and will result in either total shutdown of the LNG Terminal, shutdown of LNG ship unloading, shutdown of the send-out system, and/or shutdown of individual pieces of equipment depending on the type of incident.  

· A fire fighting system comprising fixed and portable fire water systems, fixed and portable dry chemical extinguishers, and a high expansion foam system, will be installed.   
The operation and maintenance of the LNG Terminal will be in accordance with 49 CFR Part 193 and National Fire Protection Association Code 59A (NFPA 59A) as listed above.  In addition, the LNG Terminal marine facilities will be operated and maintained in accordance with the United States Coast Guard (USCG) regulations for LNG Waterfront Facilities, 33 CFR Part 127.  Procedures for the operation and maintenance of the LNG Terminal will comply with the requirements of the following: 

· 49 CFR Part 193 Subpart F – Operations, and NFPA 59A (2001 edition) Chapter 11 – Operating, Maintenance and Personnel Training.  This will include policies for operating procedures, monitoring of operations, emergency procedures, personnel safety, investigation of failures, communication systems and operating records. 

· 49 CFR Part 193 Subpart G – Maintenance, and NFPA 59A (2001 edition) Chapter 11 – Operating, Maintenance and Personnel Training.  This will include policies for maintenance procedures, fire protection, isolating and purging, repairs, control systems, inspection of LNG storage tanks, corrosion control, and maintenance records.

· 49 CFR Part 193 Subpart J – Security and NFPA 59A (2001 edition) Annex C – Security.  This will include policies for security procedures, protective enclosures, security communications, security monitoring and warning signs.

All permanent operations and maintenance (O&M) personnel employed at the LNG Terminal will be trained and sufficiently qualified to operate the LNG Terminal in accordance with the requirements of 49 CFR Part 193 Subpart H – Personnel Qualifications and Training, and also NFPA 59A (2001 edition) Chapter 11 – Operating, Maintenance and Personnel Training.  Recruitment of the O&M Team will commence during the construction period and personnel involved in the day-to-day operations and maintenance of the LNG Terminal will receive the following training:

· Basic LNG Training. A technical reference manual will be developed for the LNG Terminal that will contain introductory information, design basis, piping and instrumentation diagrams, and other technical references.  The basic training program will be based on the technical reference manual and will include basic orientation, basic equipment study, import terminal operations review, process equipment, basic utilities and ancillary systems, hazard detection and mitigation, LNG Terminal communications, send-out pipelines, and operating/maintenance troubleshooting procedures. 

· Vendor Supplied Training. This will be provided by the manufacturers of equipment that will be installed at the LNG Terminal and will be based on the operations and maintenance manuals.

· Health and Safety Training. Training will include safe systems of work, proper use of personal protective equipment and clothing, emergency response, Occupational Safety and Health Administration (OSHA) required training including Process Safety Management (including Management of Change), and other training specific for the LNG Terminal.

· Environmental Training. Training will be provided in environmental management and mitigation to comply with the requirements of the various permits that will be issued for the project at the federal, state and local levels.

· Hands-On Training. Training will include separate programs during factory acceptance testing, construction, mechanical completion, start-up and commissioning, and performance testing.

· Ongoing Training. During the commercial operation of the LNG Terminal, the O&M Team will receive ongoing refresher training at a frequency of no less than every two years in the operations and maintenance of the LNG Terminal, safety, security and fire protection.  Individual training plans will be developed for each O&M Team member and training records will be maintained for audit during the annual FERC and USCG inspections.
11.1.2.1  Accidents and Natural Disasters

AES analyzed potential impacts in the area of the Terminal Site that might be caused by severe storms, hurricanes, earthquakes, and floods, and has designed the LNG Terminal facilities to withstand potential maximum event scenarios involving these natural hazards.

Hurricane flooding has been known to occur in the area of the Terminal Site.  Because such flooding represents the worst-case meteorological event in the area of the Terminal Site, it is used for the basis for determining the volume and velocity of flood control design efforts.  The Terminal Site will incorporate appropriate flood control design elements, including establishment of shore protection features to protect against hurricane flooding, and the site storm water collection/drain systems to collect and remove rain and flood waters from the site.  The design basis events considered in the design of the shore protection features and storm water collection/drain systems are addressed in Section 11.2.1.6.A.  

The man-made hazards that may potentially occur during the construction and operation of the LNG Terminal will be minimized to the maximum extent practically possible through the use of automated systems and controls, environmental management system plans for spill and fire response, as well as worker health and safety, and designated work practices required during construction and operation.  The man-made hazards considered for impact include the following:

· Spills of fuel oil (both temporary and permanent systems failures), spills of LNG (both tank and piping failures), and leaks from ships during fuel loading and offloading;
· Potential hazards to the public resulting from failure of components or facilities associated with the LNG Terminal;
· Marine activities, including ship traffic; and
· Worker activities during construction and operation phases.
The potential impacts of the aforementioned man-made hazards are discussed below along with the emergency planning procedures intended to be implemented to avoid or mitigate any negative affects associated with such hazards.

11.1.2.2  Spills

Spills of fuel oil can have a potential impact on soil, groundwater, and particularly surface water during both the construction and operational phases of the LNG Terminal.  During construction of the marine facilities, fuel will be transported over water for distribution to several types of vessels, including the dredge barges, tugs, and support vessels.  Fueling during construction will be conducted in a manner consistent with the Spill Prevention, Control and Countermeasures Plan (SPCC Plan) (Appendix 2C to Resource Report 2, Water Use and Quality) prepared by the construction contractor and approved by AES prior to initiation of construction, under the guidelines set forth by AES.  Prior to initiation of operation at the LNG Terminal, AES will develop an operational phase spill/stormwater plan which will be adhered to for the operation of the facility.  Fueling operations during construction and operation of the LNG Terminal will be managed in a manner consistent with the requirements of the construction phase spill plan and the operational phase spill/stormwater plan, respectively.
During construction of the shoreside facilities, fuel oil will be dispensed from the aboveground storage tanks to construction vehicles and equipment by fuel trucks.  The dispensing stations at the tanks will be provided with an impervious area for staging the trucks during loading.  Impact minimization measures and equipment will be sufficient to prevent discharged fluids from leaving the dispensing stations.  These will include some combination of the following:

· dikes, berms or retaining walls sufficiently impervious to contain spilled oil;

· sorbent and barrier materials in quantities determined by the contractor to be sufficient to capture the largest reasonably foreseeable spill;

· drums or containers suitable for holding and transporting contaminated materials;

· curbing; and/or
· sumps and collection systems.

The impact of any release during fuel oil loading operations will be minimized by containing the release within the impervious area until the fuel can be cleaned up using appropriate techniques.  Spill response materials will be maintained at the fuel dispensing stations for this purpose.

Fuel oil deliveries to the various locations of construction will be performed by the fuel oil truck drivers who will be required to receive SPCC Plan training prior to beginning work.  The trucks will be equipped with oil spill response materials.  The truck drivers will check the capacity of the receiving tank and then monitor the transfer to heavy equipment or day tanks.  Each transfer will be documented.  The potential for adverse impacts due to spills during these operations will be greatly minimized by implementing these management controls. 

During the operations phase of the LNG Terminal, impacts of a very limited nature are anticipated from occasional equipment leaks from fuel oil and hydraulic systems.  The siting requirements of 49 CFR 193 Subpart B and NFPA 59A 2001 edition, (which the USDOT incorporated within 49 CFR Part 193 on April 9, 2004) are applicable to the LNG Terminal.  Process areas will be constructed with curbs surrounding the areas to contain materials in the unlikely event of a spill.  All drains in process areas will be piped to the oil water separator prior to discharge.  A detailed discussion of the safety features for containment is included in Resource Report 13, Engineering and Design Material, Sections 13.1.17 and 13.13.1.  The potential area of impact will be further minimized by:

· implementing a schedule of mechanical preventative maintenance for equipment; 
· instructing construction personnel of the importance of controlling the area potentially impacted by a release; and 
· providing immediate spill response and appropriate cleanup measures.

11.1.2.3  Project Component Failure
Potential impacts to surrounding inhabitants, workers, and marine resources resulting from accidents or natural catastrophes affecting LNG Terminal components are not expected during the construction phase due to the limited quantities of flammable and combustible materials to be utilized at the Terminal Site.  The availability and use of portable extinguishing systems will limit the impacts of small fires, and personnel will receive training on the proper use and locations of this equipment.

Potential hazards at the LNG Terminal relating to the receipt and storage of LNG and the send-out of natural gas are detailed in the Hazard Identification Study of the LNG Terminal (HAZID), included as Appendix G.1 to Resource Report 13.  The HAZID considers the various hazards that could result in health and safety, environmental incidents or disruptions in the operation of the LNG Terminal with respect to siting and operating procedures.  Potential impacts due to fire and explosion will be minimized through use of gas detection systems, fire suppression systems consistent with the guidance of NFPA 59A, and design elimination of confined spaces in which natural gas might accumulate.  Section 13.15 of Resource Report 13, Engineering and Design Material, describes the fire suppression systems, and the emergency response plans are further described below in section 11.3.1.
11.1.2.4  Marine Activities
Shipments of LNG received at the LNG Terminal will transit to Sparrows Point through the approach channel from the deeper waters of the Chesapeake Bay.  Ships contracted for the movement of the LNG are anticipated to be equipped with all safety devices specified in the most recent versions of the applicable codes and standards, and the crews trained in safe handling and emergency response procedures.  Shipments of LNG must comply with the International Code for the Construction and Equipment of Ships Carrying Liquefied Gases in Bulk (IGC Code), International Maritime Organization 1993.  Coordination of ship arrivals and departures will be controlled by the Project personnel in coordination with the USCG and Maryland Port Authority Captain of the Port.  By implementing these management controls, AES expects no adverse marine safety-related impacts due to the shipments of LNG.  

Shipping traffic to and from the Terminal Site will increase during both the construction and operation phases of the Project.  During the construction phase, the primary source of increased shipping traffic will be attributed to dredging operations.  It is anticipated that one dredge barge, one crew vessel, two tender tugs and ten to fourteen 1,500 to 3,500-cubic yard work scows will be utilized to manage the dredged material during the 24-month dredging process.  Current estimates, based on anticipated ship size and LNG Terminal send-out capacity, anticipate a shipping increase in the Chesapeake Bay of approximately 150 ships per year during the operations phase.  The Waterway Suitability Assessment (WSA) addresses the potential impacts of these shipping traffic increases.  A Preliminary WSA for the Project was filed with the USCG on March 3, 2006, and a Follow-On WSA was filed on October 25, 2006.  Marine safety during both the construction and operation phases of the Project is further discussed below in Section 11.4.
11.1.2.5  Worker Activities
There are potential impacts to worker safety during the construction and operation phase due to the increased activities at the Terminal Site and over water, the inherent risks associated with handling any flammable product (in this case the vaporized LNG), and the higher population of workers.  During construction, the potential impacts to worker safety include construction related hazards from working at elevation, within confined spaces, and near hydraulic and heavy equipment.  Sixty days prior to commencement of LNG Terminal construction activities a Health and Safety Plan for construction operations will be developed and submitted for approval by the construction contractors in accordance with OSHA Standards.  The potential impacts to worker safety during operation include extremely low temperature material exposure and oxygen depletion hazards, increased fire hazards, and hazards associated with high-pressure systems.  

11.1.2.6  Emergency Planning

As discussed in Section 11.1.2.1 above, Accidents and Natural Hazards, several types of natural disasters could possibly occur in the vicinity of the Terminal Site, including severe storms and tropical hurricanes, flooding, and earthquakes.  The mitigation strategies for each of the aforementioned natural hazards are discussed below.

A. Hurricanes and Flooding

According to the National Oceanic and Atmospheric Administration (NOAA), typical January daily temperatures range from a minimum of 23.4 degrees Fahrenheit (ºF) to a maximum of 40.2ºF.  July temperatures typically range from a minimum of 66.8ºF to a maximum of 87.2ºF.  The record minimum and maximum temperatures are -7ºF and 105ºF, respectively.  Typical morning relative humidity ranges from a low of about 70 percent in the winter to a high of about 85 percent in the early fall.  Afternoon relative humidity is generally about 55 percent.  The annual average precipitation is about 41 inches and is evenly distributed throughout the year.  About one-third of the days have precipitation totaling 0.01 inches or more.  Winter precipitation is generally associated with sub-mesoscale weather systems.  The average snowfall is about 20 inches per year.  Summer precipitation tends to be associated with thunderstorms.  During the summer, the region is generally under the influence of the Bermuda high-pressure system.  High-pressure systems are typically associated with low winds and increased potential for air quality problems.

The prevailing wind direction is generally from the west northwest in the Baltimore area.  A southwest component becomes evident in winds during the warmer months while a northwest component is characteristic of the colder months.  Based on a review of the NOAA National Climatic Data Center for the period of 1974 to December 2006 three hurricanes and five tropical storms have occurred in Maryland.  The maximum sustained wind speed recorded was 50 mph with gusts ranging from 35 to 72 mph.  The Hurricanes were classified as Category 1 Hurricanes or tropical storms.
Natural hazards associated with storm events include those arising from storm waves/surges, torrential rainfall, and high winds.  The LNG Terminal design events are as follows:

· In order to establish a reasonable crest elevation for the flood wall, an acceptable level of overtopping must be established.  Guidance with respect to acceptable levels of overtopping has been published by The Construction Industry Research and Information Association (CIRIA) (CIRIA 1991). In accordance with industry practice and CIRIA recommendations, for the floodwall surrounding the LNG storage tanks and process area, the design basis event is the 100-year storm.  Specifically, the height of the floodwall is sufficient to prevent damage to the wall due to over-topping during such a storm.   
· For rain water falling in the LNG Spill Containment sump (which collects rain water falling into curbed areas around LNG equipment and spill troughs throughout the tank, process and pier areas), the design water removal rate is 25 percent of the rainfall from a 10-year, 1-hour storm.  This is a requirement of 49 CFR 193.2173.  
· For the other storm water sumps inside the floodwall area, the pumping capacity provided is sufficient to remove rain water falling during a 25-year, 24-hour storm.  This pumping capability, combined with the site grading, prevents accumulation of rain water from reaching the process equipment.  This design basis was selected based on the guidance found in EPA’s Guide for Industrial Waste Management, Chapter Six, Protecting Surface Water (EPA 2006).
· For the LNG storage tanks, the maximum design wind velocity is 150 mph per the requirements of 49 CFR 193.2067 (the equivalent to a Category 4 Hurricane).  For other process equipment containing LNG, the design wind velocity per 49 CFR 193.2067 is obtained from ASCE-7 and is 90 mph for the Terminal Site.  Similarly, the design wind velocity for buildings located at the Terminal Site is 90 mph.
These design parameters will protect against high winds, as well as storm surge and wave effects, associated with these relatively infrequent meteorological events.
B. Earthquakes

As discussed in Resource Report 7, Soils, seismic hazard analyses indicate that only minor ground shaking is likely to be experienced at the Terminal Site in the unlikely event of an earthquake.  Design criteria values were determined for the LNG Terminal in accordance with requirements of NFPA 59A (2001).  Using these values, engineering analyses will be performed to estimate response spectra for peak accelerations at the ground surface.  The LNG tanks and piping will be designed for seismic loading based on the response spectra.

C. Tsunami

Tsunamis (seismic-or volcanically-induced oceanic waves) are not expected to occur in the vicinity of the Project Area; therefore, specific mitigation strategies for tsunamis have not been developed.  Design parameters associated with hurricane protection against storm surge and wave effects are considered adequate.
D. Man-Made Hazards

Man-made hazards and accidents that may potentially occur during the construction and operation of the LNG Terminal are discussed above.  These man-made hazards/accidents include but are not limited to the following:

· Spills of fuel oil (both temporary and permanent systems failures), spills of LNG (both tank and piping failures), and leaks from ships during fuel loading and offloading;
· Potential hazards to the public resulting from failure of components associated with the LNG Terminal;
· Marine activities, including ship traffic; and
· Worker activities during construction and operation phases.

The potential impacts of each of the aforementioned hazards are discussed above while the general mitigation strategy for each hazard is discussed below.

E. Spills

During construction, fuel oil will be transported over water for distribution to several types of vessels, including the dredge barges, tugs, and support vessels.  The potential for equipment leaks from fuel and hydraulic systems will be avoided and/or reduced by implementing a scheduled mechanical preventive maintenance for equipment.  Fueling will be conducted in a manner consistent with the SPCC Plan prepared by the construction contractor under the guidelines set forth by AES.  The SPCC Plan will require booms to be deployed prior to beginning fuel transfer, and each transfer to be visually monitored for the potential of release.  Furthermore, the SPCC Plan will require fuel tender personnel to be instructed in the means of stopping, minimizing and responding to all leaks and spills (if any) using spill containment/cleanup equipment maintained on each vessel.  The construction contractor will be required to have active contracts in place with third party emergency response/cleanup companies to provide additional assistance if necessary.

Given these management controls, the potential impact from a fuel oil spill on water would be restricted to the small area within the deployed booms.  Within this area, oil will be removed from the surface of the water, to the extent possible, using equipment and materials maintained adjacent to the location of fueling operations or supplied by the third party response contractor (depending on the size of the release).  

Onshore fuel oil tanks will be provided with a secondary containment system that will limit the potential impact of releases due to tank failure.  The area impacted by a worst-case tank failure would be limited to the area of the secondary containment, which will be impervious to the fuel oil and sized to contain the entire contents of the tank.  Piping provided to transfer the fuel oil from the point of delivery to the dispensing tanks will be constructed aboveground and inspected frequently to minimize the potential impacts of a pipe leak during transfer.  Operators will be provided with spill response materials and training to adequately respond to a pipe leak and minimize the land area potentially impacted by the release.  Following transfer, the lines will be “blown through” to the tanks to minimize potential releases from the piping system between delivery operations. 

The potential impacts from spills of materials other than fuel oil will be minimized and controlled in a similar manner.  Portable secondary containment will be used to the degree possible during construction to store drums of chemicals.  During the operational phase, chemicals will be stored in a secure warehouse provided with secondary containment floors and dikes.  The warehouse will be supplied with absorbent and other materials to minimize the area impacted during a release and clean up of the spill.

F. Project Component Failure
Potential hazards resulting from the receipt and storage of LNG and the send-out of natural gas are detailed in the HAZID study.  Control systems and operational standards will be in place to minimize or eliminate the potential for a fire or explosion and the resultant impacts to the public and the operation of the LNG Terminal.  

The HAZID study considers the various hazards and potential effects on public safety that could occur in the operation of the LNG Terminal with respect to siting and the operating procedures at the facility.  The design of LNG facilities requires modeling of the hazard zones that could result from code-specified releases of LNG.  The results of these calculations are used to determine if a LNG facility of a specific design and layout can be located on a site without causing an unacceptable impact to the safety of the public who live or work near the site.  In this study, the requirements of NFPA 59A (2001) and the provisions of 49 CFR Part 193 for LNG Facilities were followed.

Releases of cryogenic or low temperature liquid (e.g., LNG) due to spills, leaks, or intentional draining can expose persons in the immediate area to several hazards.  These hazards include oxygen deficiency, freezing injuries, fire hazards, and hazardous air-gas mixtures.  

To minimize impacts to the public, Project personnel, and nearby facilities, and as required by NFPA 59A, LNG spills are contained and directed to an LNG spill containment sump, which is sized to handle the maximum code design spill.  The liquid spilled from a pipe break, flange leak or other source in LNG Terminal areas containing LNG will flow into troughs or curbed areas that will direct the flow into this impoundment area.
G. Marine Activities
All marine activities associated with the shipment of LNG will comply with the IGC Code, International Maritime Organization 1993.  Coordination of ship arrivals and departures will be controlled by AES operations personnel in conjunction with the USCG and Maryland Port Authority Captain of the Port.  Procedures for inspection and safety checks will be performed during each vessel transit, both prior to the unloading/loading operations and before the vessel is released from the Terminal Site.

A Marine Safety Plan, based on the WSA, will be developed and will discuss the safety procedures and recordkeeping requirements for LNG shipments.  The Marine Safety Plan will be completed no later than six months prior to receipt of the first LNG shipment at the LNG Terminal.  AES will adhere to this plan as well as other international codes, standards, and norms.  By implementing the management controls specified in the Marine Safety Plan, AES expects no marine safety-related impacts due to the shipments of LNG to the LNG Terminal.

H. Worker Activities
The potential for impacts to worker safety will be minimized to the extent possible through the use of a detailed construction health and safety plan, operating procedures prepared to safeguard workers, and a thorough and ongoing training program for the site workers.  The selected construction contractor will be responsible for preparing the detailed Health and Safety Plan 60 days prior to initiation of terminal construction in accordance with the minimum guidelines prescribed by AES and applicable federal state and local regulations, and will be specific to the activities planned at the Terminal Site.  

11.1.3 Pipeline Facilities
Pipeline surface facilities (valve stations, metering and regulating stations, and compressor stations, etc.) will be designed and tested in accordance with all governmental and industry standards.  All Pipeline surface facilities will be fenced with a six-foot high security fence topped with barbed wire that will be locked in such a manner that only qualified, authorized personnel can enter.  Station control equipment will be installed in a climate controlled building that will normally be locked. 

Station piping will be designed in such a manner that it can be safely depressurized and isolated in the event of abnormal operation.  Manual valve stations will be locked and chained in a safe position and critical valves will have their settings remotely monitored. 

Control and telecommunications equipment will be supplied with a reliable source of uninterrupted control power, and critical valves will be supplied with uninterruptible power, such that safe and reliable operation will continue in the event a disaster occurs.

Local operations personnel will routinely visit each station to perform any required maintenance, record local operating parameters, and inspect the system for any leaks, damage, or tampering.  An ongoing, well documented, structured, maintenance program will be established before the Pipeline is placed into operation as a preventative measure to ensure that any potential source of failure is discovered before it actually occurs.

11.1.3.1  Safety Codes and Standards
The Pipeline will be constructed using design, materials, and testing procedures to ensure that it meets or exceeds all applicable governmental requirements. The codes and standards listed below will serve as a minimum to which the Pipeline will adhere:

· USDOT Title 49, CFR Part 192, "Transportation of Natural and Other Gas by Pipeline: Minimum Federal Safety Standards."
· ANSI B31.8, "Natural Gas Transportation Piping Systems."
· U.S. Department of Labor Regulation Title 29, CFR part 1910, "Occupational Safety and Health Standards for General Industry."
· ASME Boiler and Pressure Vessel Code, Section VIII, Division I.
· National Fire Protection Association (NFPA) Chapter 70:  National Electrical Code, Latest Edition.
· API 1104, "Standard for Welding Pipelines and Related Facilities."
· 29 CFR Part 1926 "OSHA Standards for the Construction Industry"
· American Concrete Institute, Latest Edition
· AISC, Latest Edition

The Pipeline facilities will be designed, constructed, operated, and maintained in accordance with the USDOT Minimum Federal Safety Standards in 49 CFR Part 192 and ASME B31.8 Gas Transmission and Distribution and Pipeline Systems (B 31.8) guidelines.  These regulations are intended to ensure adequate protection of the public from natural gas pipeline failures.  Part 192 specifies material selection and qualification, minimum design requirements, and protection from internal, external, and atmospheric corrosion.

Part 192 also defines area classifications, based on population density near the Pipeline, which determine more rigorous safety requirements for populated areas.  The class location unit is an area that extends 220 yards on either side of the centerline of any continuous 1-mile length of pipeline.  Both Part 192 and ASME B31.8 have divided pipeline installations into “Location Classes” based primarily upon occupied buildings (population density) near the pipeline ROW.  Since B31.8 completely covers the USDOT standard, and is somewhat more detailed and comprehensive, it was the primary source document used in the classification of the Pipeline.  The four area classifications are defined as follows:

· Class I - Location with 10 or fewer buildings intended for human occupancy.
· Class II - Location with more than 10 but less than 46 buildings intended for human occupancy.
· Class III - Location with 46 or more buildings intended for human occupancy or where pipeline lies within 100 yards of any building, or small, well-defined outside area occupied by 20 or more people during normal use.
· Class IV - Location where buildings with four or more stories aboveground are prevalent. 

Class locations representing more populated areas require higher safety factors in pipeline design, testing, and operation.  Pipelines constructed in Class 1 locations must be installed with a minimum depth of cover of 30 inches in normal soil and 18 inches in consolidated rock.  Class 2, Class 3, and Class 4 locations, as well as drainage ditches of public roads and railroad crossings, require a minimum of 36 inches of cover in normal soil and 24 inches in consolidated rock.  As described in Resource Report 1, General Project Description, Class locations also specify the following maximum distances to a sectionalizing block valve: 10 miles in Class 1, 7.5 miles in Class 2, 4 miles in Class 3, and 2.5 miles in Class 4. Pipeline design pressures, hydrostatic test pressures, maximum allowable operating pressure (MAOP), inspection and testing of welds, and frequency of pipeline patrols and leak surveys must also conform to higher standards in more populated areas.  
While selected portions of the pipeline can conceivably be classified as Class II, the majority of the pipeline falls into Class III with certain sections being classified as Class IV.  Due to existing population as well as potential future development along the route, it has been determined from a practical standpoint that there are no meaningful sections that can be classified as Class I.  Also due to the proposed operating pressure of 2,080 psig (ANSI Class 900), a conservative approach to classification was taken and the pipeline was placed into the category of a Transmission System as described in B31.8 Section 803.21.  The resulting class location determinations along the Pipeline are presented by Milepost in Table 11.1.3-1.
11.1.3.2  Pipeline Facilities Safety and Reliability Control Features

In order to ensure safe and reliable operation, the Pipeline will be provided with a Supervisory Control and Data Acquisition (SCADA) system wherein system pressures, temperatures, and flow rates, and other relevant information will be monitored along the route to determine that operation is maintained within safe limits. 

The Pipeline will be monitored and operated from a central control station at all times.  The Pipeline control center will be located at the LNG Terminal.  This center will be manned 24 hours a day, seven days a week, by a minimum of one operator.  Each surface facility will communicate to the control center via satellite communication with dialup modem as a backup.  ESD systems will be installed at each surface facility that can be actuated by local operations personnel.  In addition, each site can be shut down in an emergency via a “Remote ESD” command.  If at any point in time abnormal operation is suspected, data will be logged, time and date stamped, and a locally stationed technician will be immediately dispatched to the problem area.  Locally stationed pipeline technicians that are employees of Mid-Atlantic Express will be strategically located such that any point on the pipeline can be reached by automobile within one hour.  These technicians will be available 24 hours a day, seven days a week, to respond to emergency and normal operation conditions.
Over-pressure protection consisting of pressure transmitters and remotely controlled automatic block valves will be provided as required to automatically shutdown and isolate the Pipeline in the event of a significant pressure excursion. 

The Pipeline will also be provided with a comprehensive computerized leak detection system.  Upon detection of a potential leak, one or all the following steps will be taken depending upon the severity of the supposed condition: (1) personnel will be sent to perform an aerial survey; (2) local operations personnel will be sent to physically investigate; and/or (3) the Pipeline will be shut down, segments will be isolated, and the Pipeline will be depressurized to a safe condition.  In the latter event, proper authorities will be notified immediately.
A cathodic protection system will be installed to protect the Pipeline from the effects of corrosion, and internal investigation with “smart pigs” launched on a periodic basis, in accordance with USDOT standards, will be undertaken to determine if any damage may have occurred or any potential weak areas may have developed.  Should any damage or weak areas be discovered, appropriate steps will be identified to repair the affected area of the Pipeline.
Additionally, an aerial survey of the pipeline ROW will be conducted at periodic intervals as required by governmental authorities as well as established industry practice.  At a minimum, aerial surveys of the entire Pipeline Route will be conducted twice a year using best-available detection equipment.  This equipment will include video equipment as well as an aerial sampling probe.  The sampling probe will detect methane emission and a real-time GPS will log the coordinates of the detection.  Upon the detection of a potential leak, local operations ground personnel will be contacted and dispatched to verify its presence and contact the appropriate responders to isolate and repair the leak.  In addition to the aerial surveys, a number of ground patrols will be conducted on an ongoing basis.  These ground patrols will be walking, driving, or a combination of the two.  The ground patrols will also utilize sampling probes to detect methane emissions and if leaks are detected will respond accordingly to isolate and repair any leaks that are discovered.
11.1.3.3  Pipeline Safety Incident Data

On February 9, 1970, all operators of transmission and gathering systems were required to notify USDOT of any reportable incident in accordance with 49 CFR Part 191.  In June 1984, USDOT changed reporting requirements to only report incidents that involve property damage valued at more than $50,000, injury, death, release of gas or incidents considered significant by operators.  

The number of recordable incidents on gas transmission systems in the United States is made available every year by the USDOT Pipeline and Hazardous Materials Safety Administration, Office of Pipeline Safety (http:ops.dot.gov/toc.htm).  Table 11.1.3-2 summarizes pipeline safety incidences from 1990 through 2006.  An analysis of the period from 1990 to 2006 reveals the highest percentages of incidents are due to third party damage, but during the last five years (the period from 2000 to 2005) there has been a decline in these incidents.  This may be attributed to improved public awareness programs by pipeline operators and the toll free call in numbers that have been instituted as well as improved safety programs.
Incidents due to internal or external corrosion have varied from a low of 14 percent of all incidents to a high of 41 percent over the last 16 years.  This pattern has been relatively stable and consistent for this cause and time period.  While there exists a vast network of aging pipelines in the country, pipeline integrity management programs currently underway for many companies have averted potential problems and remedial action has been taken before costly incidents have occurred.  The current industry trend toward more frequent hydrostatic testing and use of in-line inspection tools to monitor the condition of pipelines should result in a reduction in incidents for this cause. 

The lowest percentage of reported incidents is operator error.  This can be attributed to strict procedures operators must follow to operate and perform maintenance on the pipeline as well as higher levels of training. Each pipeline company is required to train personnel to perform their jobs in a safe manner and to have an emergency response plan in place before the system can be placed in service.

A category not depicted in Table 11.1.3-2 is incidents caused from natural disasters such as flooding, high winds from tornadoes and hurricanes, lightning, and earthquakes.  This category varies from year to year and geographical location, and affects aboveground pipeline facilities significantly more than buried pipelines. The highest total number of incidents (182) was reported in 2005, which was nearly 48 percent higher than any other year during this period. This was largely due to Hurricanes Katrina and Rita and the previously mentioned categories accounted for only 45 percent of the total recorded incidents.  Although the most likely cause of potential damage to the Pipeline is caused by external forces, the potential for the external forces (weather, earth movement and deliberate damage) are considered low for the Pipeline (refer to Resource Report 6:  Geological Resources).
11.1.3.4  Accidents and Natural Disasters

In the event of an accident, inspection of the Pipeline will be undertaken immediately and, if necessary, that section of the Pipeline will be isolated for repair.  If an accident results in a natural gas release, any escaped gas will quickly disperse.  Contamination of surface or groundwater resources because of a natural gas leak will not occur due to the physical/chemical nature of methane.  

The natural gas to be transported through the Pipeline is not expected to contain liquids, thus a leak from the Pipeline would not occur.

11.1.3.5  Emergency Planning

Emergency planning will include development of an ERP for the Pipeline.  AES will communicate and coordinate with local emergency service providers.  Elements of AES’s Pipeline ERP to be incorporated include:
· Spill Prevention, Control and Countermeasures Plan – A SPCC Plan will be developed to address how to prevent the uncontrolled release of stored petroleum liquids to the environment.  The SPCC Plan will also present procedures to safely respond to a spill should one occur, including the coordinated response of emergency assistance providers when necessary (e.g., police, fire, medical, third-party responder).
· AES’s Emergency Procedures Manual and USDOT regulations will serve as a basis for response to emergencies that may be caused by a gas release.
· Training – AES employees will be trained in applicable OSHA regulations, first aid and emergency response as it relates to their assigned roles in the event of an emergency.

11.1.4 Ancillary Facilities
The safety and emergency procedures described above will be incorporated into all ancillary facilities associated with the Project.  

11.2 Facility Exclusion Zones

The siting requirements of 49 CFR 193 Subpart B and NFPA 59A 2001 edition, (which the USDOT incorporated within 49 CFR Part 193 on April 9, 2004) are applicable to the LNG Terminal.  The following siting requirements from 49 CFR Part 193 and NFPA 59A (2001) are applicable to systems and equipment.  

· Three 160,000 cubic meter (m3) full-containment LNG storage tanks – 49 CFR Parts 193.2057 and 2059 require the establishment of thermal and flammable vapor exclusion zones for LNG storage tanks.  NFPA 59A Section 2.2.3.2 specifies four thermal exclusion zones based on the design spill and the impounding area.  NFPA 59A Sections 2.2.3.3 and 2.2.3.4 specify a flammable vapor exclusion zone for the design spill, which is determined in accordance with Section 2.2.3.5 of NFPA 59A.

· A pier composed of two LNG ship berths and a marine cargo transfer system consisting of three 16-inch LNG unloading arms per berth, a single 16-inch vapor return arm on each berth, and a single 32-inch LNG transfer pipeline.  49 CFR Parts 193.2001, 2057 and 2059 require thermal and flammable vapor exclusion zones for the transfer system.  NFPA 59A does not address LNG transfer systems.

· LNG process equipment including piping, pumps, vessels and shell and tube vaporizers and heat exchangers.  49 CFR § 193.2057 and 2059 require thermal and flammable vapor exclusion zones.  NFPA 59A Section 2.2.3.2 specifies the thermal exclusion zone and Sections 2.2.3.3 and 2.2.3.4 specify the flammable vapor exclusion zone based on a design spill.

11.2.1 LNG Spill Containment Sizing Criteria and Dimensions

11.2.1.1  LNG Storage Tanks

49 CFR § 193.2181 specifies that the impoundment system serving a single LNG storage tank must have a volumetric capacity of either 110 percent of the LNG tank’s maximum liquid capacity, or 100 percent of the LNG tank’s capacity plus design features to mitigate the dynamic effects of the surge resulting from a catastrophic tank failure.

The three LNG storage tanks for the facility (T-201A, T-201B, and T-201C) are full-containment type tanks, with a primary inner containment and a secondary outer containment.  The tanks are designed so that either the self-supporting primary containment or the secondary containment will be capable of confining the LNG.  The inner tank will be made of nine percent nickel steel, with a diameter of 246 feet and a height of 128.8 feet, and will contain the LNG under normal operating conditions.  It will be designed to store a working volume of 160,000 m3 (1,006,000 barrels) of LNG at a minimum temperature of ‑270°F, a design internal pressure of 4.3 psig, and a design vacuum pressure of 0.073 psi below atmospheric pressure.  The secondary containment will be made of pre-stressed concrete with a carbon steel liner.  There will be a nominal four-foot gap between the outer wall of the inner tank and the inner wall of the outer tank.  Although the gap contains perlite insulation, the volume of the annulus and inner tank combined will ensure containment of 110 percent of the LNG tank maximum LNG capacity in the unlikely occurrence of an inner containment failure, as documented in Appendix 11C.  This full-containment tank design meets the LNG container impoundment requirements of 49 CFR § 193.2181 and NFPA 59A Section 2.2.2.

To increase the safety of the tanks there will be no penetrations through the inner containment or outer containment sidewall or bottom.  All piping into and out of the inner and outer containments will enter from the top of the tank.

The inner containment is designed and will be constructed in accordance with the requirements of API Standard 620 Appendix Q.  The tank system will meet the requirements of NFPA 59A and 49 CFR Part 193.  

Spill protection of the tank roof is designed to comply with the requirements of NFPA 59A.  To avoid spills, the number of flanges used on the tank top will be minimized.  Should a spill occur then gas detectors located on the tank will trigger an alarm and the emergency shutdown system will be activated either automatically or manually to shut-off the flow of LNG.  A reinforced concrete bund beneath the tank top platform will be provided to ensure that discharge is controlled and directed to two spillage down-pipes.  These down pipes direct the spill to the base of the tank, where the spill is discharged into a reinforced concrete channel and directed away from the tank into a spill containment trough.  The tank top protection will extend to the edge of the roof dome.  Any structural carbon steel on the roof will be protected from potential spills. 

The full-containment design prevents water ingress into annular spaces and therefore there are no water removal requirements for this tank design. 

11.2.1.2  LNG Spill Containment Sump (S-606).

This sump is designed to contain a spill of LNG resulting from a guillotine failure of the 32-inch LNG unloading pipeline flowing for a period of ten minutes.  The maximum LNG unloading rate is 12,500 m3 per hour; therefore, the sump volume is designed to contain 2,083 m3 of LNG (equivalent to 73,520 cubic feet, or 550,000 gallons).  LNG spills would flow along insulated concrete troughs located beneath LNG transfer pipes leading to the LNG storage tanks.  Troughs are designed and sized to minimize vapor formation during LNG spills.

LNG spilled from the process area would also flow into this sump.  The required spill volume for sizing the sump is based on a ten minute flow from a guillotine failure of the LNG Storage Tank In-tank LP Pump discharge header operating at full rated capacity.  This spill volume is bounded by the spill volume of the 32-inch LNG transfer line, described above.

The capacity of LNG Spill Containment Sump S-606 is summarized below.

	Sump Dimensions
	Containment

	Length (ft)
	Width (ft)
	Depth (ft)
	Volume 

	70
	70
	18
	88,200 cubic feet

(equivalent to 660,000 gallons)


In accordance with the requirements of Section 2.2.2.7 of NFPA 59A (2001 edition), the spill containment sump will include a sub-basin to clear rain or other water from the impounding area.  In accordance with 49 CFR 193.2173, the water removal system will have the capacity to remove water at a minimum of 25 percent of the rate of collection from a storm of a 10-year frequency and 1-hour duration.  The sump pumps will be fitted with an automatic cutoff device that prevents their operation when exposed to LNG temperatures.   

11.2.2 Thermal Radiation and Flammable Vapor Exclusion Analysis 

11.2.2.1  Thermal Radiation Exclusion Zones

Exclusion distances for various flux levels have been calculated in accordance with 49 CFR § 193.2057 and Section 2.2.3.2 of NFPA 59A (2001 ed.), using the "LNGFire III" computer program model developed by the Gas Research Institute.  The calculation is provided in the Thermal Radiation and Vapor Dispersion Report included in Appendix 11A to this Report.  The resulting thermal radiation exclusion zones for the LNG Terminal are shown on Figure 11.2-1.  As may be seen in Figure 11.2-1, most of the thermal radiation exclusion zones lie within the boundaries of the Terminal Site.  Moreover, the First Amendment of Option Agreement between SPS Limited Partnership LLLP (the owner of the Terminal Site) and AES Sparrows Point LNG, LLC dated November 27, 2006 includes a provision restricting SPS Limited Partnership LLLP from permitting the use or occupancy of land within 3,000 feet of the Terminal Site boundary in any manner that would conflict with  the prohibited uses under the provisions of NFPA 59A, use for outdoor assembly by groups of l50 or more),  which is incorporated by reference into 49 CFR § 193.2001 et seq. , thereby providing site control to AES.
Tables 11.2.2.1-1, 11.2.2.1-2, and 11.2.2.1-3 summarize the bounding assumptions used in thermal radiation modeling and the isopleths that have been calculated. 
 Flammable Vapor Exclusion Zones

In accordance with the requirements of Sections 2.2.3.3 and 2.2.3.4 of NFPA 59A (2001 ed.) and 49 CFR § 193.2059, provisions have been made within the design of the LNG Terminal to minimize the possibility of flammable vapors reaching a property line that can be built upon and that would result in a distinct hazard.  These provisions are as follows:

· Vapor fencing is provided along all LNG spill troughs to contain vapor that may be generated if LNG flows in the troughs.
· The LNG Spill Containment Sump is located such that vapor generated during spills will disperse before reaching the boundary of the Terminal Site.
Regarding vapor dispersion, in accordance with the requirements of 49 CFR § 193.2059, dispersion distances have been calculated for a 2.5 percent average gas concentration (one half the lower flammability limit (LFL) of LNG vapor).  These have been calculated for the LNG Terminal for the maximum downwind distances that were estimated for stability Class F, a wind speed of 4.5 mph, 50 percent relative humidity and the average regional temperature.  

The design spill into the LNG spill containment sump was determined in accordance with Section 2.2.3.5 of NFPA 59A (2001 edition).  Per this NFPA requirement, the design spills are as follows:

· For tanks with over-the-top fill lines, and no penetrations below the liquid level, the design spill is the largest flow from any single line that could be pumped into the impounding area with the tank pumps delivering their full rated capacity.
· For impoundments serving only vaporization, process or LNG transfer areas, the design spill is the flow from any single accident source.
· For both spills, the duration is 10 minutes.

As discussed above, there is a single LNG impoundment sump into which all spilled LNG will flow.  Accordingly, the design spill is based on the larger of the two spills listed above.  At the Terminal Site, the bounding flow from any single accident source would be a guillotine break of the 32-inch LNG unloading line, which connects the unloading platform to the LNG storage tanks, anywhere along the length of this line.  The design flow rate in this line is the LNG unloading rate of 12,500 m3 per hour, all of which would flow via the spill troughs into the sump.  This flow represents the design spill for the entire LNG Terminal (i.e., tanks, vaporizer area, process area, transfer area, etc.); no other LNG flow in the Terminal Site exceeds this value.

The Thermal Radiation and Vapor Dispersion Report that is included in Appendix 11A of this Report documents the calculation used to determine the vapor dispersion exclusion zones.  The calculation includes the DEGADIS Dense Gas Dispersion Model used to compute dispersion distances, plus the source strength calculation.  Tables 11.2.2.2-1 and 11.2.2.2-2 summarize the assumptions used in flammable vapor exclusion modeling and the resulting distances.  The resulting vapor dispersion exclusion zones for the LNG Terminal are shown in Figure 11.2-2, which depicts the flammable vapor exclusion distances in relation to the property boundaries.

11.3 Agency Coordination
To comply with the requirements of Section 311(d) of the Energy Policy Act of 2005, AES will prepare and implement a detailed ERP.  This plan will be developed in consultation with the USCG and state and local safety and security agencies having jurisdiction over the Project.  
11.3.1 Emergency Response Plan

The ERP will address potential system emergencies at the Terminal Site (including emergencies associated with any ancillary facilities) and Pipeline emergencies, and will identify specific countermeasures.  The scenarios considered for the ERP will be developed from a fault tree analysis of the system design and expected operating conditions, so that potential emergency conditions will be thoroughly covered by the plan.  In case of an emergency, the Project operating personnel will implement the appropriate emergency response plan/countermeasures, depending upon the facilities involved.  At a minimum, the ERP will include:

· Description of the communication procedure and command hierarchy to define who is responsible for directing the activities of the various respondents, and the means of maintaining communication between Gas Control Operators and local fire, police, and government authorities;
· Requirements for logging emergency events and reporting the emergency to company and regulatory authorities; 
· Listing of company personnel, police, and fire authorities to contact with primary and secondary contact information;
· Listing of equipment available for response at field locations;
· Description of the roles of Field Supervisors, Gas Control Operators, field crews, and support personnel during an emergency; 
· Description of the cost-sharing plan intended to ensure that appropriate response personnel and equipment are available and adequately funded; and
· Description of procedures for securing additional help from non-company (contracted) resources if needed.

AES will provide its emergency plans for the Project to local police, the Maryland Port Authority, USCG, and local fire departments.  Annual review meetings will be held with local police and fire authorities to review emergency plans and discuss procedures to follow in case of an emergency.  If appropriate, response drills will be performed on a periodic basis to test communication mechanisms and existing procedures on a simulated basis.  If a response drill is conducted, feedback from the response action will be incorporated, as appropriate, into improvements to AES’s procedures.  Police and fire departments will also receive emergency telephone numbers where they can contact responsible AES staff on a 24-hour basis.

11.3.1.1  ERP Development 

In accordance with Section 311(d) of the Energy Policy Act of 2005 and FERC’s guidance provided in Resource Report 11 guidelines, AES is in the process of developing a comprehensive ERP to address potential accidents and incidents at the LNG Terminal and nearby waterways surrounding the LNG Terminal.  AES has begun the consultation process and is in the early stages of developing the ERP.  To date the following meetings and consultations have occurred:

July 18, 2006 – Meeting was held with representatives from the Maryland Department of Natural Resources to discuss issues related to the WSA including transit conditions for the LNG ships, resource availability and needs.

July 19, 2006 – Meeting to discuss the risk assessment portion of the WSA – the meeting was sponsored by the USCG and in attendance were representatives from:

· United States Coast Guard 

· State Fire Marshall

· National Association of Fire Marshalls

· Maryland Port Administration

· Maryland Department of Natural Resources Power Plant Research Group

· Maryland Department of Natural Resources Natural Resource Police

· Maryland Department of the Environment

· Maryland Transportation Authority Police

· Maryland Department of Transportation

· Maryland State Police

· Maryland Institute of Technology and Graduate Studies (MITAGS)

· Association of Maryland Pilots

· Baltimore Maritime Exchange

· Maryland Maritime Association

· Other Interested parties including:

· McAllister Towing of Baltimore

· Moran Towing of Baltimore

· Maryland Watermans Association

· Upper Bay Charter Boat Association

· Coastal Conservation Association

· Chesapeake Bay Yacht Club Association

The Follow-On WSA was completed and submitted to the USCG on October 25, 2006.  It is expected that the USCG will issue a Waterway Suitability Recommendation in late-January 2007.
July 25, 2006 – A meeting with the USCG in Hampton Roads was conducted to discuss the risk assessment portion of the WSA as it pertained to the USCG Captain of the Port (COTP) Hampton Roads Area of Responsibility (AOR).

Discussions were held with the Mid-Chesapeake Marine Emergency Response Group (MCMERG) to determine the available resources and potential support for emergency preparedness of the facility. 

Additionally, AES has met with representatives of the National Association of State Fire Marshalls (NASFM) in an effort to develop an approach and program that can be implemented, with their assistance, that will help to meet the specific needs of the Project and ensure public safety.  In this effort, NASFM’s role would be to help arrange, organize, and coordinate activities and meetings with state and local emergency response organizations.  They would also assist AES in the development of the facility programs and ERPs to ensure comprehensive programs are implemented that meet all state and local guidelines and are consistent with other programs currently in place with these groups.  These discussions are ongoing.

11.3.1.2  ERP Schedule

AES will undertake further discussions and meetings with associated state and local emergency personnel in its continued effort to develop the ERPs for the Project.  It is anticipated that once the WSR has been issued by the USCG, this will help to frame the balance of the issues that are required to be addressed and the basis for finalizing the ERP for the LNG Terminal.  Final approximate determination of the location of the Pipeline Route and the aboveground Pipeline facilities will help better focus the discussion of issues relevant to the formation of the ERP(s) for the Pipeline.
  The detailed ERPs along with cost sharing and other pertinent details is anticipated to be completed by July 2007, and will be submitted to the Commission once completed.  AES will provide periodic updates on planned meetings and progress in developing the ERP in its monthly progress reports to the FERC.  

In addition, regulations contained in 49 CFR Part 193 and 33 CFR Part 127 establish requirements for safety and emergency procedures, maintenance, and personnel qualifications and training.  AES is committed to ensuring all Project personnel are familiar with these requirements and trained to respond appropriately in the event of an accident, incident or an emergency.

Guidelines will be developed for creating a comprehensive training program covering safety, operations and emergency procedures for all facility personnel.  This program will meet or exceed the requirements of the regulations mentioned above.  Prior to start up and operation of the Project, all personnel will undergo a comprehensive training and qualification program designed to familiarize them with the hazards and safe operations of the Project.
  As part of this training program, individuals will undergo a series of practical factors and testing designed to demonstrate to examiners and managers of the Project that they can perform the tasks required to safely start up, shut down and respond to general emergencies at the Project.  A key element to this assessment is the capability of the operator to recognize real and potential hazards as early as possible and take the corrective actions necessary to alleviate or mitigate the potential threat.  Once the operator satisfactorily completes his/her training program a final interview with the plant manager will take place prior to certifying that an operator is qualified to operate the facility.  All training records will be kept on file for a period of three years.  

In addition, training will continue on a periodic basis to assist in maintaining the qualifications and upgrading the competence and awareness of the operations personnel.  This training will include periodic training exercises with local emergency responders at frequencies identified in the ERP.  Also, as changes to the Project equipment or operating practices occur, Project personnel will be required to undergo training to familiarize themselves with those changes. Based on experience, improved technology and input from operations personnel and agencies, Project training and operating procedures will be continually updated.

11.3.2 Fire Marshall

AES performed early outreach to the Maryland State Fire Marshall and fire safety personnel in local jurisdictions.  This initial outreach phase was to inform them of the proposed Project and its components.  Additionally, the Maryland State Fire Marshall participated in the meeting on July 19, 2006 regarding the WSA.   To date AES has not initiated a formal emergency planning dialogue with these stakeholders.

11.3.3 Active Military Installations

The LNG Terminal will not directly affect any publicly known active military installations.  The LNG Terminal and Pipeline will be constructed and operated on privately held lands and easements.  AES identified the following publicly known military installations (and contact information) in the vicinity of the LNG Terminal and Pipeline:
· Patuxent River NAS, Lexington Park
Melanie Anderson; 
· U.S. Naval Research Laboratory – Chesapeake Bay Detachment, 
Chesapeake Beach, MD Public Affairs Department, 202-767-2541;

· Naval Station Norfolk, Norfolk, VA
Public Affairs Office, 757-322-2366

· Indian Head Naval Surface Warfare Center
NSF Indian Head Public Affairs, 540-653-8153/6012;

· Annapolis NS, U.S. Naval Academy;
Public Affairs Office, 410-293-2291
· Fort Meade, Odenton
Public Affairs Office, 301-677-1361;

· Engineering Logistics Center and Coast Guard Yard, Baltimore
Dorothy Mitchell, Public Affair, 410-636-7238 ; and,

· Aberdeen Proving Ground
George Mercer, Chief, Public Affairs Office, 410-278-1147
AES has been in contact with a representative from the Naval Air Station Patuxent River (NAS Pax River).  NAS Pax River raised concerns regarding the scheduling of LNG Tanker arrivals; AES is working with NAS Pax River to reach a solution that is amenable to both parties.  Additionally, AES learned of two additional Navy testing areas in the vicinity of the proposed LNG Tanker Transit Route.  One is a zone further south near Tangier Island and covering the Bay off the mouth of the Rappahannock River that is managed by Naval Base Norfolk for ship weapons firing.  Commercial traffic is permitted to continue through this area unrestricted.  The second area is for the Navy Research Lab Detachment that is north of Calvert Cliffs near Chesapeake Beach, MD.  This Navy Research area has three different zones radiating from their antennas on shore and the shipping channel is located in Zone C which permits commercial ships to proceed through at all times. 
11.4 Marine Safety
11.4.1 Waterway Suitability Assessment

AES provided the Project-specific WSA to the USCG on October 25, 2006.  Preparation of the WSA is being conducted in accordance with the USCG’s Navigation and Vessel Inspection Circular (NVIC) 05-05 to provide the USCG, members of the LNG industry, and port stakeholders with information regarding the suitability of the Chesapeake Bay waterway for LNG marine traffic.  AES has filed this WSA with the USCG for review and approval.  Because the WSA contains sensitive security information, it can only be released to those persons authorized by the USCG.
11.4.2 United States Coast Guard Consultation

AES has been in constant contact with the COTPs of both Baltimore, Maryland and Hampton Roads, Virginia.  Prior to the Pre-Filing (submission of the Letter of Intent) AES representatives met, on several occasions, with representatives of the COTP Baltimore to discuss development of the Preliminary WSA.  During this time AES representatives also spoke with representatives of COTP Hampton Roads concerning the PWSA.  The PWSA was submitted to both the COTP Baltimore and the COTP Hampton Roads on March 3, 2006; the PWSA accompanied the Letter of Intent (LOI), which is required to be submitted prior to the initiation of the Pre-Filing process.  AES has continued to consult with the COTPs in both Baltimore and Hampton Roads since the initial consultations.  On June 13, 2006, AES, in conjunction with COTP Baltimore, conducted a Waterways Risk Assessment Workshop with members of the USCG Sector Baltimore Area Maritime Security Committee (AMSC) as part of the WSA process.  A similar workshop was conducted on July 25, 2006 with members of the Sector Hampton Roads AMSC.  The Follow-On WSA was submitted to the USCG on October 25, 2006.  On November 21, 2006 a follow-up workshop with the Baltimore AMSC was held to review the WSA.

Consultations with the USCG are ongoing, and USCG personnel participate in regular status calls with AES, Commission staff, and other regulatory agencies.  The USCG anticipates issuing the Waterway Suitability Recommendation for the Project in late-January 2007.   
11.4.3 Letter of Intent

On March 3, 2006, AES submitted a LOI to COTP Baltimore, Maryland.  A copy of the document is attached as Appendix 11B.
11.4.4 Waterway Suitability Assessment

AES submitted its Follow-On WSA report to COTP Baltimore on October 25, 2006.  The WSA for the LNG Terminal addresses the current commercial and recreational waterway traffic and the potential impact of the LNG vessels on those waterway users.  The WSA contains sensitive security information and can only be released to those persons authorized by the USCG.  A summary of the non-sensitive information is presented below
11.4.4.1  Existing Commercial Traffic

Over the last thirty years the number of commercial ships entering the Port of Baltimore has declined approximately 50 percent.  The Baltimore Marine Exchange records indicate that in 2005 there were 2,119 ship arrivals to the Port of Baltimore compared to 4,033 arrivals in 1975.  These ship arrival figures include deep draft cargo vessels, passenger vessels, and tug and tows approaching from the south and from the Chesapeake & Delaware Canal  to the north.  The addition of approximately 120 to 150 LNG ship arrivals into the Port of Baltimore planned for the LNG Terminal reflects only a small incremental increase (approximately five to seven percent) to the overall number of arrivals, which will still be significantly less than prior years.  While today’s marine vessels are larger and carry more cargo, for purposes of considering risk of accidents, the newer ships are safer (with extensive navigation, communications, and monitoring systems), more capable, and well managed by the Maryland pilots.  With approximately six marine vessels per day entering and leaving the Port of Baltimore on average in 2005, the Port of Baltimore can easily absorb the additional marine vessel traffic projected for the proposed LNG Terminal.

11.4.4.2  Existing Recreational Traffic 
Existing recreational vessel traffic in the waterway was divided into two categories in the WSA, fishing and recreational boating.  The existing traffic for each is described below.
A. Recreational Fishing Vessel Traffic
The Chesapeake Bay supports a significant and diverse fishing community.  The northern Chesapeake Bay and, in particular, the waters just to the north and south of the Chesapeake Bay Bridge, are some of the most heavily fished waters in the Chesapeake Bay.  To better understand the potential impacts of the proposed LNG Terminal, and the associated transiting LNG vessels, on the fishing activities on the northern Bay, AES and representatives from Halcrow HPA, (HPA) met in a joint meeting with the Maryland Department of Natural Resources (MDNR) Tidal Fisheries and Sport Fish Advisory Commissions and three fishing associations: the Maryland Waterman’s Association, the Maryland Saltwater Sport Fisherman’s Association and the Upper Bay Charter Captains Association.   Those three associations were selected in an effort to cover the range of fishing that takes place in the Chesapeake Bay - commercial, recreational, and charter boat.

Each of the associations mentioned above stated that they were opposed to the proposed Sparrows Point LNG Terminal because of the possible impact a LNG operation would have on their commercial and recreational fishing.  Both the MDNR and members of the three associations shared several common concerns, the most significant being the impact of a moving security zone
 to their activities, specifically the alleged overly aggressive enforcement of the existing security zones at Cove Point LNG Terminal by the USCG.  The MDNR and the associations fear that the same aggressive enforcement policies would be applied in the Upper Chesapeake Bay. They suggested that the best time for the LNG vessels to transit through the Upper Bay was at night in order to avoid the most fishermen and recreational boaters.  

The WSA addresses the fishing community’s primary concern, the impact of security zones on their ability to fish, by recommending that the COTP of Baltimore establish a moving security zone around loaded LNG ships transiting the entire AOR consistent with the security zone regulations already in place in the COTP Hampton Roads AOR.  COTP Hampton Roads and Fifth Coast Guard District
 regulations establish a 500 yard security zone around LNG ships, with a provision allowing vessels to get as close as 100 yards of the LNG ship if they are proceeding at the minimum speed necessary to maintain navigation.  The WSA also recommended that escorts for the moving security zones vary the location and extent of escort by season.  In summer, when the recreational and fishing traffic is heaviest, the WSA recommended that escorts be provided from Kent Island north to the Terminal Site.  In the winter, considering the lower number of boats operating, the small number of people at Sandy Beach, and the winter weather conditions, the escorts could be broken up into two segments: the area around and passing under the Bay Bridge and the area along Brewerton Channel.

B. Recreational Boating Traffic

Recreational boating on the Chesapeake Bay can be very heavy in certain areas at certain time periods.  Of particular concern for the purpose of the WSA was the impact of LNG vessels with their associated moving security zones passing through or near scheduled “marine events.”  

Mr. Ron Houck, Marine Information Specialist at USCG Sector Baltimore, provided a data base listing of approximately 125 marine events that were held or scheduled to be held in the Sector Baltimore AOR in 2006 as shown in Table 11.4.5-1.  He also provided a list of 19 recurrent events, presented in Table 11.4.5-2.  Finally, relevant regatta and marine parade events listed in 33 CFR Part 100 were reviewed.  In analyzing this data, it was determined that very few of the activities were near enough to the intended track line of the LNG vessels to impact or be impacted by enforcement of the security zone around a passing LNG vessel.

The staff of COTP Hampton Roads indicated that the marine events in their AOR are not conducted near the northern commercial shipping channels heading for the Port of Baltimore, and therefore would not be affected by the enforcement of security zones around LNG ships traveling along that track.
11.4.4.3  Summary of Impacts on Existing Vessel Traffic

Outside of marine events and peak fishing periods, boating traffic can still be heavy at certain times and in certain locations.  With the establishment of the security zone described above, boaters would essentially be required to remain outside of the main shipping channel while the LNG vessel passes.  For reasons of common sense and safety, it is not recommended that small craft (whether commercial or recreational) remain in the main shipping channel for any length of time. Irrespective of the distance assigned to security zones on each side of the LNG vessel, another important consideration is the time-interval during which the zone applies at any given point along the way.  The time that it would take an LNG vessel to pass any stationary point depends on the speed of the ship.  The total time of exclusion due to security zone enforcement at any stationary point depends on the speed of the ship and the size of the security zone.  Table 11.4.4-1 identifies the various scenarios, based on a 1,000 foot ship and an assumed 500 yard security zone fore and aft of the vessel, which can be envisioned as a 4,000 foot long bubble.  As can be seen from Table 11.4.4-1, the total impact time is in the range of a few minutes.
  

Potential impacts to boaters in the area of the proposed Sparrows Point LNG Terminal would involve different considerations due to the slow speeds during the maneuvering process and the proximity of the transit route to the mouth of Bear Creek.  Real-time vessel simulations performed for the maneuvering of LNG vessels from the Brewerton Channel, through the Marine Channel, and into the LNG berths at the Terminal Site, show that the total time for this maneuvering is about 45 minutes.  Applying the existing Cove Point security zones to a vessel maneuvering to the dock at Sparrows Point would mean that boaters transiting between the terminal site and Ft. Carroll would be restricted in their movements at certain points   These points are primarily near the end of the maneuvering process as the LNG ship is being turned into the terminal berth, which is a process that takes approximately 20 minutes.  It is important to note that access into Bear Creek would never be completely cut off even during this maneuvering, as boaters could navigate around the west side of Ft. Carroll.  

Commercial and recreational boaters would also be restricted in areas immediately around the terminal site while LNG vessels are at the berth.  A fixed security zone of 500 yards is currently applied to the vessel berths at the Cove Point terminal.  The Sparrows Point terminal may be suitable for additional security measures such as floating barriers, which could safely reduce the zone surrounding the vessel berth to less than 500 yards.  The stationary security zone would impact commercial and recreational boaters in this small area offshore of the Terminal Site approximately 12 hours, two to three times a week, while LNG vessels discharge their cargos at the LNG Terminal.

In summary, the largest impacts the proposed new LNG facility will have on the Baltimore maritime community will be the effects of the moving security zone around arriving LNG vessels, and the permanent fixed security zone around the LNG Terminal at Sparrows Point.  Different approaches to establishing and enforcing a moving security zone around inbound LNG tankers were explored in an effort to accommodate as many waterway users as possible without lessening security to an unacceptable degree.  Of the four options presented in the WSA assessment, AES recommended that the current COTP Baltimore security zone regulations be modified to align more closely with the COTP Hampton Roads and District Five regulations.  As mentioned previously, the regulations establish a 500 yard security zone, but with a provision to allow vessels proceeding at the minimum speed necessary to maintain navigation, to come within 100 yards of a passing LNG vessel.  Adopting this policy does two things:  This provides a more consistent policy for LNG vessel security zones throughout the Chesapeake Bay, and it permits fishermen fishing along the channel edge to continue fishing.  

11.4.5 Navigation Simulations
11.4.5.1  Real-Time Navigation Simulations

AES performed an initial series of marine simulations between July 5 and July 7, 2006, and performed a series of follow up real-time navigation studies to simulate the transit of LNG carriers from the Brewerton channel to the Terminal, in early September 2006.  The effort was carried out at the Maritime Institute of Technology and Graduate Studies, located in Baltimore, Maryland, and in close collaboration with Association of Maryland Pilots representatives. 

The simulation scenarios included all maneuvers associated with the transit of the LNG carriers from the Brewerton channel into the LNG Terminal’s approach channel, the turning of the vessels, and berthing and de-berthing maneuvers.  

The simulations were carried out using two representative LNG carriers, namely the Hoegh Ganderia, a single screw 125,800 m3 capacity LNG carrier with five insulated spherical tanks, and a generic twin-screw 200,000 m3 capacity LNG carrier with five prismatic tanks.  

The aim of the simulations was to demonstrate the safety of the proposed navigational elements of the marine terminal and the adequacy of the proposed tugs.  A secondary aim was to determine the potential time of impact to recreational and commercial boaters in the immediate area of the ship maneuvering.
The environmental conditions used in the simulations, which included wind and currents, are representative of the full range expected to occur at the site while the terminal is operational.  Where appropriate, conservative combinations of environmental conditions were used.  

All simulations were carried out with the LNG carriers being assisted with three tractor tugs.  The minimum assumed bollard pull for each tug was assumed to be 65 short tons.  During Project operations, it is expected that these tugs will be under a lease contract from a local operator and dedicated to the operations of the LNG Terminal.  Although they may be used to support other activities of the tug operator, the LNG Terminal will have first priority use and dedication of the tugs while a LNG ship is in transit or at berth.
The results of the simulations showed that the proposed approach channel, turning area, and berthing area are more than adequate to safely allow the transit, turning, and berthing/de-berthing of the LNG carriers under operational conditions.  The results consistently showed a total travel time from the Brewerton Channel to the LNG Terminal berth to be approximately 45 minutes.  A comprehensive report of findings was generated and attached to this report as Appendix 11D. 

11.4.5.2  Collision Risk

The minimum distance from the marine facilities at the proposed LNG Terminal to the centerline of the Brewerton Channel is about 6,100 feet.  With the exception of the approach channel to the LNG Terminal, the water depth between the Brewerton channel and the LNG Terminal is quite shallow, ranging from 13 to 18 feet (according to NOAA Chart 12278).  Therefore, should a deep draft vessel, while transiting the Brewerton channel, suffer a casualty resulting in steering loss and/or black out, the errant vessel will most likely run aground before reaching the LNG Terminal.  As an additional measure, and in order to protect the moored LNG carriers against errant vessels with a draft less than 13 feet, a tractor tug will be always stationed in the turning basin while an LNG ship is at berth.  Finally, as an additional measure, AES is exploring the potential for deploying a highly visible floating security barrier will be deployed around the moored LNG carriers to prevent any errant recreational vessels from approaching the moored LNG carriers.  AES will coordinate with the USCG during the course of the WSA process to determine the need, suitability, and/or practicality of such a device. 

In light of the above identified natural and additional safety measures, it was determined that the collision risk was negligible, and that no additional simulations would be required to address this issue.

11.4.5.3  Vessel-Vessel Interactions

Calculations have been performed to assess the potential hydrodynamic impacts of passing ship traffic in McHenry Channel on moored LNG Tankers at the Sparrows Point LNG Terminal.  The analysis is based on the PASS-MOOR spreadsheet program (Ref. 1), modified by the results of comprehensive physical hydraulic model tests performed by the U.S. Navy (Ref. 2).  The calculations are based on an assumed transit speed of seven knots for large vessels transiting the project area (“Brewerton Angle”), determined from discussions with the Association of Maryland Pilots.

 

The analysis includes several scenarios for passing ships and moored LNG Tankers, including the largest vessels that transit this channel (bulk carriers and cruise ships in the range of 90,000 dead weight tons (DWT)).  The preliminary results demonstrate that due to the large distance from the channel, the hydrodynamic loads caused by passing ships are less than the loads for the operational environmental conditions, and are not considered problematic for moored ships at the terminal.  

 The final results of this study were summarized in a report titled DCAESG100 – Results of Static OPTIMOOR Mooring Analyses and Passing Vessel Interaction Study prepared by Han Padron Associates, which is submitted as Appendix 11E.
11.5 Contingency Planning

The design of the LNG Terminal and Pipeline will incorporate numerous safety provisions, industry codes, and standards described in Section 380.12(c)(12)(xii) of the FERC guidelines. Measures planned to reduce the risk of a release while operating the LNG Terminal include the following:
· The LNG storage tanks will be the full-containment design, including a concrete roof and an outer secondary concrete tank.  All piping connections to the LNG storage tanks will be from the top with no penetrations of the inner or outer tank below the liquid level.

· The LNG storage tanks will be installed within a storm protection barrier greater in volume to the entire contents of one LNG storage tank.

· All LNG-containing piping will be designed as essentially all-welded construction with a minimum number of flanges. All piping will be either pneumatically or hydrostatically tested in accordance with appropriate codes and procedures prior to being placed in service.

· All LNG-containing piping and equipment will be provided with spill-collecting troughs and area curbing which will direct any potential spills to a spill collection sump. 

· Equipment layout has been established to accommodate the appropriate thermal radiation and vapor gas dispersion exclusion zones.

· The LNG Terminal has an ESD system with shutdown and control devices designed to put the terminal in a safe state.  The ESD system will be used for major incidents and will result in either total shutdown of the LNG Terminal, shutdown of ship unloading, shutdown of the send-out system and/or individual pieces of equipment, depending on the type of incident.  
· LNG Terminal personnel will be in direct communication with the Pipeline Control Center Operators who will be stationed at the LNG Terminal.  Should an ESD be required, the Pipeline Control Center will be notified by the local alarm system and will remotely issue an ESD command to the Pipeline facilities and local pipeline technicians, as described in Section 11.1.3.2.
· The LNG Terminal will include a fire protection system consisting of a looped firewater header, fire monitors, fire headers, hose reels, dry chemical systems, and a high expansion foam system. The LNG Terminal fire water system will be pressurized using freshwater from the Fire Water Tank. In the event of a fire event that required more freshwater than available on site, seawater may be used as a backup. The LNG Storage Facility will have an on-site fire water storage tank sized to provide fire water at the design maximum firewater rate per code requirements.

· The electric firewater pump will be backed up by diesel driven pumps to ensure availability of firewater in the event of a total power failure.

· A Hazard Detection and Mitigation System (HDMS) will be installed to continuously monitor and alert the operator to hazardous conditions throughout the terminal from fire, combustible gas leaks and low temperature LNG spills.  Monitoring capability will be provided via graphic display screens and/or mimic panel displays located in the Main Control Room and the Platform Control Room .

· An independent Safety Instrumentation System (SIS) will be installed to allow the safe, sequential shutdown and isolation of rotating equipment, vaporization equipment, pier operations and LNG storage facilities.  Emergency shutdowns will be installed at various points throughout the terminal and will encompass ship unloading systems, natural gas send-out systems and also specific equipment.

· All underground metal structures and buried piping will be protected from corrosion through cathodic protection systems.

· A comprehensive quality control (QC) and quality assurance (QA) program will be implemented to ensure that all items installed in the Project will meet the established quality standards.  The program will include vendor shop inspections during fabrication, and field material receipt and inspections programs, to ensure that all items are handled, stored, installed and field tested in accordance with established specifications and strict standards.

The initiation point of the Pipeline is on the LNG Terminal property; therefore the security measures described for the LNG Terminal below will be applicable to the initiation point.  The other measures that will be utilized along the Pipeline route and at the other aboveground facilities are described as such.  Measures used to protect the Pipeline and aboveground facilities include the following: 
· Depth of cover to protect the pipeline and deter vandalism or other disruptive activities from occurring is substantial and reflective of the area classification/exposure potential;

· Regular ground and aerial monitoring activities; 

· Controlling access at aboveground installations with fencing and secured entry points;

· Intrusion detection alarms to alert dispatch if/when unauthorized entry occurs at the LNG Terminal;

· Security lighting will be provided at the LNG Terminal; 

· Limit publicly available information regarding the exact location of buried pipeline;

· Surveillance cameras will be provided at the LNG Terminal;

· Alternate power sources will be available (e.g. backup generator, battery-based uninterruptible power supplies) to sustain operation, provide power to control system(s) and charge batteries in the event main power is lost at the LNG Terminal;
· SCADA and transmitters will be used to send surveillance data directly via a satellite network to central monitoring sites; and,
· An emergency shutdown of the LNG Terminal vaporization system will cause the isolation valve located in the LNG Terminal send-out piping to automatically close, protecting the downstream pipeline from abnormal conditions.
The AES Corporation has increased its vigilance over its operational facilities, and regularly reviews new safety measures and trends as they enter the public domain.  AES facilities are designed to be quickly isolated by sections, providing rapid containment in the event of an emergency.  Automatic isolation is provided for the compressor station.  AES’s personnel will pre-arrange plans with local emergency response personnel, and may periodically conduct security simulation drills with these entities.

Regular safety meetings with operations and maintenance personnel will be conducted.  Information related to the Project facilities will be discussed as well as facts obtained about other LNG terminals.  Employee and vendor personnel will be encouraged to analyze the operation and suggest improvements.  Training will be validated through testing and certification.  Drills and exercises with the local response community will be held and evaluated, with lessons learned incorporated into updates of the plans, policies, and procedures of the LNG facility.  AES’s goal is to maximize personnel involvement to decrease the opportunity for a hazardous situation to develop.

Additionally, during Project operation, extensive preventive maintenance will be implemented to reduce the risk of incidents.  Regular overhauls of unloading arms, compressors, pumps, and relief devices will be scheduled with detailed documentation of all work required, tested, and completed.  This maintenance program will be developed with vendor and construction contractor input.

11.6 Education Programs
Because the Pipeline will be underground, the general public may be unaware of its presence after construction activities are complete. Similarly, due to its distance away from residential areas the general public (after time) may be unaware that the LNG Terminal exists as such.  Accordingly, AES will establish a continuing education and awareness program for those persons nearby or potentially affected by the LNG Terminal and Pipeline (e.g., landowners, customers, marine traffic), government agencies, and elected officials.  With respect to Pipeline activities, the education program will enable those potentially engaged in ground-disturbing activities to recognize a natural gas pipeline emergency and report it to AES and/or the appropriate public officials.  The Pipeline education program will also stress the importance of not undertaking activities that would be considered encroachment of the permanent ROW.

Like other states, Maryland and Pennsylvania have adopted a One Call Program that provides excavators, construction crews, and anyone interested in excavating in an area that may contain utility features with a single phone number that may be called for assistance with location of these features.  This call alerts the pipeline company.  AES will flag the area, and may send representatives to monitor the work to be performed. 

The Transportation Security Administration (TSA), within the Department of Homeland Security (DHS), is the lead federal agency for pipeline security.  AES will consider those measures proposed in the 2004 CRS report prepared for Congress, “Pipeline Security – An Overview of Federal Activities and Current Policy Issues.”
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� AES anticipates that there may be more than one ERP for the Pipeline as the Pipeline Route crosses many jurisdictions in two states.  The basic content of the ERP(s) is expected to be consistent.


� The emphasis of the training may be different depending on the intended assignments of the Project personnel.  


� The USCG is required to establish security zones around vessels carrying materials classified as Certain Dangerous Cargo (CDC) and passenger vessels.  A list of CDC materials is provided in 33 CFR § 160.204.  LNG is considered to be a CDC.





� COTP Baltimore falls under the Fifth Coast Guard District in the chain of command.


� Any security zone restrictions would apply only to loaded inbound LNG vessels; there would be no security zone restrictions for the outbound LNG ships as they would no longer be carrying CDC.  The speed of the inbound LNG ships depends on their location along the transit route.  Below the Bay Bridge, the ships will run at or near sea speed, which is 18 to 22 knots depending on the ship and the outside conditions.  At and above the Bay Bridge, the ships will slow to speeds of 10 to 12 knots.  The ships will slow further as they approach and enter the Marine Channel leading to the Terminal Site.





� The fixed security zone has not been established.  It is possible that the USCG may determine that the fixed security zone shall remain in effect at all times or they may decide that a lesser zone should apply when the vessels are not present.  Maximum impact to recreational and commercial boaters would exist should the USCG enforce the same fixed zone as applied to the offshore platform at Cove Point.
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