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CALIFORNIA AIR CARGO
GROUNDSIDE NEEDS STUDY

INTRODUCTION

This overview of the air cargo market is structured to present an assessment of how the State of California is positioned to address infrastructure and access issues as they pertain to accommodating future growth.  The narrative focuses on California’s 12 busiest airports by cargo volume, and is divided into three sections:
1. Industry Overview:  This section discusses the major trends and issues in the air cargo industry that have potential impact on the airports.  It also covers what are the main drivers of air cargo and the primary business components that affect airports.
2. Airport Review:  The first part of this section identifies the existing airport capacity.  This includes facilities, landside infrastructure, and aeronautical infrastructure.  The next part includes overviews of the 12 airports targeted for review.  The critical element of this section is the cargo forecast for each airport.  For each airport, the forecast is translated into physical planning requirements through the forecast period.
3. Needs Assessment:  This section covers how future needs will be met and includes how the initiatives that will eventually be required can be best addressed.

The first step in the Study was to identify and agree upon the twelve airports that would be included in the review process.  Because the overall objective was to address infrastructure and facility requirements, the primary criterion in selecting the airports was cargo volume.  The numbers based on Airports Council International – North America (ACI-NA) led to a fairly straightforward list which is included in Table 1, 12 Leading Cargo Airports in California by Volume (Metric Tons).  Airports are frequently referred to by their three letter designator code assigned by the Federal Aviation Administration (FAA).  This is indicated in the first column in the following table and will be used throughout the report.


Table 1
12 LEADING CARGO AIRPORTS IN CALIFORNIA BY VOLUME (Metric Tons)

[image: ]
Source	Airports Council International-North America

SECTION 1
INDUSTRY OVERVIEW

1. BACKGROUND AND SCOPE

Aviation liberalization/open skies bi-laterals (the agreements between nations which define aviation operations), the growth of strategic alliances and new international services from interior hubs have caused a dramatic restructuring of international air cargo services.  Markets have steadily become more fragmented, with gateways such as Houston, Dallas-Fort Worth, Denver, Seattle, and Vancouver emerging as large ports of entry.  Traditional gateways such as Los Angeles, San Francisco, and New York have experienced steady erosion in their market shares, and, at times even a long-term drop in total volumes.  The proliferation of nonstop international passenger flights has caused much of the heavy air freight traffic to migrate from all-cargo services to belly capacity on wide-body passenger flights.  These factors have and will continue to impact the development of air freight throughout California since it is usually much easier to compete with one dominant entity than with a large and diversified group of smaller competitors.  Domestic operations have been severely impacted by a shift to trucking and by federally mandated security screening.  All of these issues are discussed in greater detail in the narrative that follows.

The key challenges facing California air cargo include modal shifts to trucking, addressing the air freight leakage to other states, the shifting of manufacturing from Asia back to North America (and Europe), and the Panama Canal expansion.  The strategies to effect change in air cargo logistics must consider comparative air (both dedicated freighter and passenger belly space) and road feeder service costs, shipper preferences, the supply and demand for international cargo space, the economics of the freight forwarder industry and their gateway strategies, long term issues facing trucking and airline industries, bilateral agreements, and the adequacy of cargo facilities at the identified airports.

Future air cargo investment will eventually need to consider developing certain airport properties for market segments that include:
1) air cargo and relevant supporting activities;
2) aviation activities in general that require ready access to aeronautical infrastructure (runways, taxiways, and aircraft parking ramp);
3) alternative land uses with an aviation or logistics orientation; and
4) other alternative land uses acceptable to the airport (or airport authority) and the Federal Aviation Administration.

This Air Cargo Groundside Needs Study has been structured to help Caltrans in determining the extent to which key facilities in California’s airport system will be challenged by air cargo growth and to assist the California State Transportation Agency in addressing questions regarding the commitment of resources to the long‑term pursuit and accommodation of air cargo.  Specifically, the results of this effort should enable Caltrans to make strategic determinations on anticipated levels of growth and how best to meet the evolving requirements of cargo in the State over the next twenty to thirty years.  While rail and ocean-borne cargoes are typically incompatible with air from a time and bulk perspective, the presence of a seaport and a rail connection may stimulate broader manufacturing, consuming, and transshipment[footnoteRef:1] activity that could add regional growth.  This Study addresses these critical areas: [1:  	Transshipment or transhipment is the shipment of goods or containers to an intermediate destination, then to yet another destination. ] 

1. Airside:  Physical aeronautical infrastructure and facilities and their capacity to provide appropriate operating support for air cargo activity.
2. Landside:  Regional roadway access and connectivity to the airport and air cargo operations.
3. Industry Demand:  An analysis of key trends and factors impacting demand and the confirmation of realistic forecasts for the twelve airports.

1.1	UNDERSTANDING AIR CARGO

The Federal Aviation Administration (FAA) defines air cargo as freight and mail.  It is also typically categorized as either international or domestic.  One of the primary challenges for the air cargo industry is the general lack of understanding that most people and organizations not involved with goods movement have of the business.  It is built around time and cost and offers its constituents an incredible amount of flexibility.  Before discussing the trends that affect the industry, therefore, it is important to provide some context as to how cargo operates, the major business partners that are involved, and the factors critical to success.

1.1.1	AIR CARGO BUSINESS PARTNERS

A successful air cargo operation is predicated upon the efficient interaction of a number of businesses with different operating requirements and facility needs.  These firms have different levels of involvement based on the nature of the cargo and the markets through which the cargo moves.  In an ideal environment, most of these operations would be co-located on the airport, creating an efficient, integrated, air cargo community.  Operating costs are lower, economies of scale can be achieved, and international goods can be cleared faster and with fewer problems.  The realities of limited modern, functional, on-airport space and higher leasing costs have required businesses to situate operations off-airport that do not require a location next to aircraft parking.

Freight Forwarders are exporters that serve as travel agents for a shipper’s freight.  Simply stated, if a shipper wants to send freight internationally he will usually call a forwarder.  The American Freight Forwarders Association indicates that domestically these firms control the routing of about 70 percent of the international freight, and about 10 percent of domestic.  A forwarder facility will vary from a small amount of office space and about 5,000 square feet of warehouse, to larger forwarder operations that may require as much as 100,000 square feet.  Still, like any business that does not fly aircraft, they do not need to be on the airport nor are they usually prepared to pay higher airport leasing rates.  There is limited need for forwarders at small, domestic airport operations.

Customs Brokers facilitate the clearance of international cargo through local federal customs.  Like forwarders, they usually maintain a small amount of office space but typically have little need for warehouse space, preferring instead to form alliances with trucking companies that can handle any large storage requirements.  They do not need to be on-airport and are handling most of their business with the federal clearance agencies electronically.  Like their forwarder counterparts, the customs brokers are located off-airport and clustered at the international gateways.  It should be noted that many brokers also serve as forwarders.  This will sometimes impact their facility needs by adding additional warehousing space.

Federal Agencies have dual responsibility for interdiction[footnoteRef:2] and facilitation.  The bulk of the cargo activity involves U.S. Customs and Border Protection (CBP).  Customs is supported by the Department of Agriculture (DOA) and the U.S. Fish and Wildlife Service (USFWS), along with law enforcement agencies at the federal, state, and local levels.  At an airport with a substantial international presence, it is absolutely critical that these agencies have ready access to the cargo.  A centralized facility where all of the agencies are located together is ideal.  Such an arrangement allows for rapid coordination on clearance issues, and minimizes ground traffic by shippers and consignees.  While CBP addresses inbound shipments, the new security mandates have created an enormous role for the Transportation Security Administration (TSA) on outbound shipments and more recently increased their involvement with inbound cargo.  Security is discussed in some detail under the section on Emergent Trends. [2:  	Interdiction is to prohibit or place under an ecclesiastical or legal sanction.] 


CBP officials inspect a randomly targeted portion of imported cargo (based in part on a risk assessment) for contraband goods.  They also work to ensure that the inspection process does not delay the flow of goods.  CBP officials partner in this inspection process with DOA and USFWS who handle specialty areas involving flora and fauna.  A major role of these support agencies is the detection of diseased products or invasive species.  The TSA’s major role is to ensure that the cargo that is moving in the bellies of passenger aircraft is safe and has not been exposed to contact outside a secure shipping chain.  Currently, they inspect outbound cargo on a risk assessment basis.  For inbound cargo, the TSA is concerned with belly cargo targeted for transfer.  The future TSA role may soon extend to inspection of freighter cargo for which there is no mandatory requirement.  TSA oversees off-airport elements of the inspection process that delegates inspection to Certified Shippers that could be either the manufacturers or freight forwarders acting as their agents.

Consolidators work with (or may function as) a freight forwarder providing assembly points for cargo prior to its delivery to a carrier on the airport.  Consolidation is critical in that it creates shipping economies of scale and reduces the shipping cost per pound to specific destinations.  The ability to consolidate shipments and the frequency of flights to a broad range of destinations are important to an airport’s continued success.  Consolidators do not have to be on the airport, but as with forwarders and brokers, relatively easy access is important to allow for delivery of the cargo to the carriers on the airport.

Container Freight Stations are typically located off-airport and handle the breakdown of inbound international freight.  Their function is similar to a consolidator in that they provide relatively inexpensive space for short-term storage and redistribution to a number of clients.  In many instances, these typically independent operations are bonded to allow for the rapid movement of inbound cargo through the customs process.

Freighter Airlines are those carriers that do not carry passengers and specialize in heavy freight and general cargo as opposed to small packages or mail.  Cargolux and Nippon Cargo Airlines (NCA) are examples of such carriers.  Throughout the industry, there has been substantial growth in wet leases.  This kind of leasing arrangement provides carriers with an option of leasing Aircraft, Crew, Maintenance, and Insurance (ACMI) through such carriers as Atlas.

Integrators are those carriers that operate a trucking component as well as their aircraft and offer point-to-point as opposed to airport-to-airport delivery.  They specialize in overnight express.  Examples are FedEx, UPS, and DHL.  Their business is driven by time definite delivery, and proximity to the regional business districts is important to their operation.  Depending on their level of activity at an airport, they tend to require substantial amounts of aircraft parking although they may not require a large amount of building space.  They also frequently require large amounts of truck parking, and, because they are labor intensive, employee parking.  At some integrator facilities, staff also provide customs brokerage and forwarding functions.  It is probable that the integrators’ business models will remain in place.

Combination Carriers, for purposes of this document, are defined as airlines that fly both freighters and passenger aircraft.  These predominately Asian carriers prefer to process both belly and freighter cargo in the same facility when possible.  In rare instances, a carrier will split their belly cargo and freighter operations between airports when physical capacity becomes a factor.  However, this is something that they will avoid if possible.  No U.S. passenger carrier includes freighters in their fleet.  Most carriers (other than integrators), are leaning more to leasing space than building their own facilities, and preferring to partner with a handling company or other third party for the development of new facilities.  (Note that in industry parlance there are “combis” – an aircraft that carries passengers and freight with the passengers in the front of the aircraft.)

Cargo Handling Companies operate on a contract basis providing service to carriers on the apron where they load and unload the aircraft and/or in the warehouse where they assemble or breakdown the freight.  Their business is best conducted on the airport.  Their revenue is generated on a fee-for-services basis.  A recent survey by Landrum & Brown indicates that current market rates range from 2.5 to 6.0 cents per pound of cargo handled.  Air cargo that is transported in passenger aircraft is off-loaded and loaded at the passenger terminal gate.  It is typically transported to the cargo terminal for handling by a tug and cart system over a restricted service road accessible only to cleared personnel.  Air cargo freighters typically park directly at the cargo facility for loading and off-loading by the handling company.  There is a growing trend in the industry to lease cargo facilities directly to handling companies who can then use the available capacity to create economies of scale for their staff and equipment.

Trucking Companies make up the surface component of air cargo operations. While these companies rarely lease space on an airport, it is very important that air cargo facilities be designed to accommodate trucking, including frontage, access, and roadway geometry.  Trucking operations to a gateway frequently are long-haul (more than 500 miles).  Providing amenities and general service to drivers in the form of a Truck Service Center is desirable if space permits.


1.1.2	CRITICAL CARGO VARIABLES

The goods movement industry continues to experience dramatic changes.  Factors such as consolidation of cargo, rising fuel costs, changing distribution patterns, increased reliance on speed, e-commerce, and high-speed logistics will require that individual airports re-examine their business goals, market priorities, physical capacity, and the compatibility of these three criteria in meeting the challenges of accelerating growth.  Critical variables of goods movement by air are described below.  All of these variables impact the gateways to some degree.  A gateway is a large international airport moving substantial volumes of passengers and/or cargo.  Although some of the variables are not air cargo specific, they reflect changes that will eventually affect air cargo volumes at these airports and their long-term compatibility with industry needs.

Growth in the Passenger Markets:  Global forecasts by Boeing, the FAA, and the Airports Council International indicate that the world passenger market could double over the next 20 years.  Airports will be challenged to provide the resources to achieve targeted levels of service for both passenger and cargo growth.  In instances where the capacity of an airport is exhausted, there will be pressure to shift the most easily relocated business segment – in most cases, cargo – to the nearest, most viable alternatives.  Among the major U.S. gateways, John Fitzgerald Kennedy International Airport (JFK) in New York and Chicago O'Hare International Airport (ORD) have the most flexibility to accommodate both passenger and cargo growth.  Secondary (inland) gateways like Houston and Dallas have substantial land resources available for future expansion.  Carriers on international routes are using wide-body belly capacity for an increasing percentage of their cargo.  This is a two-edged sword for the gateways.  On the one hand, increased passenger activity will grow the cargo business.  On the other hand, as international passenger operations continue to proliferate from other airports, there will be fragmentation of demand for the traditional gateways such as LAX and SFO.

Growth in the Cargo Markets:  Global forecasts by Boeing, the FAA, and the Airports Council International call for an annual increase ranging from 4.5 percent to 5.6 percent of air cargo volumes over the next 20 years as shown in Exhibit 1.1-1.  Much of this growth will occur on the trans-Pacific routes but there will also be substantial growth in South and Latin American countries, Eastern European countries, and Africa.  The multi-cultural nature and size of gateway cities will be a drawing point for this growth.  As indicated above, a substantial portion will be driven by passenger activity, but basic cargo growth will be based on cost effectiveness and operational efficiency.  Successful airports must position themselves as industry partners providing facilities which optimize value to tenants and users.

Exhibit 1.1-1
BOEING WORLD AIR CARGO FORECAST
[image: ]
Source: 	Boeing World Air Cargo Forecast 2012-2013



Key Shipping Windows:  One of the great myths in the industry is that air cargo aircraft operate around the clock, or only at night; this is not the case.  Integrators typically schedule departures on the west coast between 8:00 AM and 10:00 P.M to reach mid-west sortation facilities by midnight.  While not as time specific as the integrated carriers, freight carriers must also operate out of shipping windows to allow for:
· coordinated pickup and delivery at local and regional destinations,
· integration of transshipments, and
· restrictive overseas airport and government controls.

The result is a clustering of operations and aircraft parking requirements.  This causes a peaking of demand for aircraft parking on a daily basis.  Most international gateways have late evening departure peaks that are targeted to allow shipments to reach destination markets for early morning distribution.

The size of the gateways enables them to address the diverse airside and landside needs of a large cargo community.  The absence of a curfew, the availability of federal agencies, and diligent noise monitoring are critical elements that enable later international cargo operations (as well as integrator connections) to prosper.  Frankfort is now confronted with a ban on night flights that has had a severe impact on cargo activity and the regional economy.  While U.S. airports have traditionally been leaders in environmental issues and noise awareness, this is a sensitive issue that should be monitored.

Aircraft Parking:  Reliability of delivery and cost as opposed to overnight delivery have retained the utilization of freighter traffic on a number of routes, but aircraft parking is not as critical an issue as it was ten years ago.  This is largely due to:
· the ability of cargo handling operations to off- and on-load aircraft more quickly,
· carrier strategies to spend less time on the ground, and
· greater use of passenger aircraft belly capacity.

This frees up existing freighter parking positions more quickly, which extends capacity.  Nevertheless, airports focused on international cargo must be able to provide sufficient parking for freighters when the need arises or the flights will divert to another market.  The Boeing and FAA forecasts indicate that freighter operations will increase over the next twenty years.  The result will be continuing demand for aircraft parking.  Currently, a number of freighter operators are considering the inclusion of Code F aircraft – 747-8F in their fleet.  (Codes define the size of aircraft with Code F being the largest and Code A the smallest).  This involves upgraded aeronautical infrastructure in order to operate a plane of this size.  This infrastructure is in place at the four largest California airports (LAX, OAK, SFO, and ONT), and is not necessary at the less active facilities: the aircraft will only be flown internationally on trans-oceanic routes.



The Growth of Truck Substitution:  One of the most difficult variables to evaluate in air cargo is the truck substitution component.  Many air cargo facilities are operating to a great extent as truck terminals, yet requirements to report truck-to-truck traffic are scarce.  Airports cannot realistically evaluate comprehensive space demands, effectively plan for and phase new development, or fully capture business opportunities without careful consideration of the truck substitution component.  Additionally, as truck substitution continues to play a greater role, airports must address the fact that an air cargo facility is an inter‑modal facility, and must be designed to accommodate trucks as well as aircraft.  Critical elements include roadway access and truck parking, as well as queuing, maneuvering, and docking challenges.  Truck substitution has been accelerated by the new security screening requirements which, because of the associated increases on air shipping costs, have pushed modal diversion.  When combined with passenger growth, the constraints of the land envelope warrant business strategies, lease management practices, and physical planning that will optimize airport property and its ability to serve customers.  This means that detailed airport planning should consider truck-to-truck traffic.

E-Commerce:  Many of the shipments generated by home shopping networks, catalogue shopping, and most recently, e-commerce, require specialized facilities for efficient processing and expedited delivery.  Accordingly, these shipments have a greater tendency to move by air or expedited trucking.  This has accelerated demand for air cargo operations in general and integrator operations in particular.  Much of this fulfillment requirement is met by businesses concentrating operations on or near airports.

Manufacturing Creep:  Manufacturing facilities, particularly those focused on time‑sensitive products, in response to demand for faster delivery, are moving and/or locating key warehouse facilities closer to airports, or onto airports.  This is a major element in Asian airport development and can be seen in facilities in Shanghai, Pudong, Shenzhen, Guangzhou, and Incheon for example.  In the U.S., we are seeing this in the growing ‘Aerotropolis’[footnoteRef:3] concept in cities such as Memphis, Dallas, Indianapolis, and Detroit.  This reduces inventory, trucking costs, and staffing requirements, while increasing levels of customer service.  This significant and growing business segment is a major element of the Airport City concept but is very difficult to introduce to a mature airport environment, particularly when property around the airport is developed.  Nevertheless, there may be opportunities to create a functioning variation of the concept on or around a number of airports.  This should only be pursued if there is an indicated demand and available capacity that will not adversely affect the ability of the airport to accommodate long-term aviation needs. [3:  	An aerotropolis is an urban plan in which the layout, infrastructure, and economy is centered around an airport,] 


High-Speed Logistics:  The changes in manufacturing and shipping are giving rise to the design of new high-speed logistics facilities that can effectively integrate a number of diverse industry segments.  The facilities can handle throughput and sortation, kitting (minor assembly), and returns (fulfillment), as well as traditional operations.  These value-added distribution centers can be major job generators, in some cases, approaching the employment levels of traditional manufacturing operations.  While the size of these buildings (often exceeding 500,000 square feet) makes them unlikely to occur on an established U.S. airport (since they would require a footprint of nearly 20 acres and could present some height constraints), they could be accommodated within a reasonable distance from the airport.  The introduction of a facility such as this which could handle electronic manufacturing and repair, order fulfillment, phone repair, etc., could add substantial activity to an airport, but is only feasible when there is an existing demand.  This facility can be very effective when inventory management is an important business consideration.

Building Technology:  As a result of the escalating cost of storing goods, and the shortage of on-airport property, modern cargo facilities are being designed to emphasize speed of transition rather than warehousing.  The result is taller buildings to handle highly mechanized equipment with sufficient depth and adequate airside and landside doors.  It should be noted, however, that not every air cargo operation requires sophisticated equipment.  The demand is a function of the size of the operation, the nature of the cargo, the scheduling needs of the shippers and forwarders, local labor costs, and budget.  New security requirements (see the Emerging Trends discussion that follows) have required facility modifications that in some instances reduce existing floor capacity and require more internal storage.

Aircraft Technology:  Modern freighters are more fuel-efficient, have greater range, and carry larger payloads.  The ability of new aircraft such as the 787 to over-fly traditional points of entry, as well as the inability of many airports to accommodate the new large aircraft including the A-380 and 747-800 (Code F Aircraft – the largest commercial airplanes) will affect the selection of origin and destination airports.  However, despite its size, the belly of the A‑380 passenger aircraft will not deliver cargo volumes in excess of what is typically handled in today’s routine shipments given the anticipated volumes of luggage.  The 747-800 freighters will require more Code F apron and have operational constraints at a number of airports.  LAX, ONT, and OAK are potential operating points for the larger aircraft.  For the other airports, runway length and/or market dynamics limit their attractiveness for wide-body operations.

1.1.3	AIR CARGO SUCCESS FACTORS

As the industry undergoes major changes, the basic ingredients of an airport’s successful air cargo operation have remained essentially intact.  These factors have played major roles in the success of gateways to date.  However, as airports mature, regional growth and evolving goods movement dynamics may negatively impact the airport’s ability to meet the needs of the air cargo industry, and eventually force shifts in operations to alternate facilities.  In looking at these factors, there are indications that growing challenges develop as airports mature.  The challenges create opportunities to be explored regarding more efficient utilization of existing airport assets as well as development of new facilities and infrastructure.

Substantial Passenger Market – Origin & Destination and Transfers:  Despite their interest in air cargo, the gateways all stress that one of their top priorities is maintaining a preeminent position in passenger traffic whose travel needs are less flexible.  To grow this segment of the business will require an airport to accommodate substantial amounts of belly cargo and, in the instances of carriers that fly both passenger and freighter aircraft, provide adequate aircraft apron for the freighter component of the business.  Given the existing high levels of passenger activity, and the projected growth for the industry, most of the national gateways are well-positioned to achieve this goal and have the physical capacity to address physical constraints.  There are some physical constraints however that must be dealt with at LAX and SFO.

Large Regional Consuming and Producing Marketplace:  A gateway city with its large and growing population and its surrounding region, along with the city’s interest in the promotion of logistics and the related jobs generates substantial volumes of both inbound and outbound freight.  Trade flows to Europe and to Asia typically favor exports and imports, respectively, as a result of international monetary standards.  This creates shortfalls in outbound shipments to Asia and inbound product from Europe.  A balance is critical to the financial success of a cargo operation.  The flow of cargo to and from certain global regions will vary based on economic trends.  In the event the economics substantially decrease in either direction, there is a strong probability that cargo in general and freighter traffic in particular, will be reduced accordingly.  The challenge for a region is to create an operating environment with sufficient financial benefits to attract product from the surrounding region.  Air cargo business reacts to economies of scale; large volumes enable all parties to reduce costs and potentially pass on savings to customers.

Substantial Lift to a Large Number of Markets:  A substantial number of operations to global markets and sufficient volumes of cargo to each destination enables shippers to consolidate shipments thus reducing overall shipping rates.  Gateways have a large and diverse user universe that enables efficient transfer of cargo (interlining) between passenger and freighter aircraft with a resultant global outreach.  Forwarders are attracted to larger facilities because of the ability to backstop flights with other options in the event the targeted flight is missed.  The other major element of this factor is that the amount of aircraft capacity and alternative flights as well as the competition helps control costs.

Supporting Business Infrastructure of Freight Forwarders, Customs Brokers, and Trucking:  While integrated carriers control nearly 90 percent of domestic cargo shipments, freight forwarders and customs brokers control approximately 70 percent of the international market.  (Although this split has remained fairly consistent, the role of forwarders in domestic shipping continues to shrink and the integrators are pursuing a larger share of the international business as well).  Typically, these segments of the industry cluster on or near the transportation facility they wish to utilize.  The result is the existence in the areas immediately surrounding the airport of substantial square footage of logistics facilities.  Many gateways also have expanded supporting business infrastructure reflecting related ocean-borne shipping that is served by regional customs brokers and freight forwarders.  This is the case in San Francisco and Oakland, Los Angeles, and to a lesser extent San Diego.  For the other airports, the focus on domestic cargo limits the attraction for brokers and forwarders.  In an ideal environment, many of these supporting businesses would prefer to locate on-airport (space permitting) to help reduce operating costs.  Historically, the biggest issues are the inability of an airport to sell property because of FAA regulations and the comparative high leasing costs of on versus off-airport property.

Roadway Infrastructure Providing Ready Access to the Airport and to an Effective Highway Distribution System:  One of the side effects of air cargo growth is a corresponding increase in trucking traffic and its impact on regional traffic patterns and flows.  An original determinant of air cargo success at the larger airports was the regional roadway infrastructure and the links it provided between the airport and a highway distribution system.  The growth in passengers and cargo, as well as overall regional growth, can cause congestion making effective access and efficient rates of travel increasingly problematic.  The resultant shipping inefficiencies and higher costs can place the more mature regions at a disadvantage.  Traffic is an issue at the larger airports such as LAX, SFO, and OAK.  Nevertheless, the other advantages of the major gateways continue to offset most traffic concerns.

Physical Capacity to Accommodate Growth:  The most obvious criterion for the future success of an air cargo program is the physical capacity to accommodate the airside and landside requirements of both tenants and users.  This includes aeronautical infrastructure, physical facilities, landside parking and queuing, and roadway geometry.  The latter two elements are important to ensure that the airport functions efficiently as an inter-modal facility.  While the cargo operations continue to experience solid growth, there are some very real constraints facing airports as buildings age and carrier requirements change. New York’s JFK and Chicago’s O’Hare of the major gateways have the most flexibility; while of the secondary gateways of Houston and Dallas have the capacity to accommodate growth for the foreseeable future as well as the infrastructure to handle the 747-800F aircraft.  In California, SFO and LAX have land allocation challenges while ONT and OAK have viable expansion possibilities.

Geographic Positioning to Serve Effectively as a Major Cargo Center with Clear Advantages over Potential Competitors:  Historically, the gateways were coastal airports best-positioned for international cargo growth.  Inland airports such as Dallas, Houston and Chicago are in a sense better positioned for overall growth because of the greater catchment areas (the areas around the airport to and from which cargo is typically shipped.  This is typically considered the market that can be reached within a day’s drive).  The grouping of California’s airports positions Los Angeles, San Francisco, Oakland, and Ontario to compete at some level for the same market share.



Bilateral and Open Skies Agreements:  The use of U.S. airports by foreign flag carriers is based on international trade agreements which formally grant nations and carriers access and are discussed at greater length later in this section.  The gateways are usually the first markets to which international carriers seek, and are granted access.

1.1.4	INTERNATIONAL CARGO

It is anticipated that growth in international air cargo will be stronger than for domestic activity in terms of both gross volumes and as a percentage of total cargo activity.  Because of their roles as international passenger airports, the more active airports handle large numbers of international, wide-body aircraft with substantial amounts of belly capacity.  (Note that belly cargo refers to cargo that is carried in the hold of a passenger aircraft.)  Many international passenger carriers also operate freighters.  This creates an ideal interlining operation (sharing cargo) with the wide-range of domestic passenger and integrator operations at the airport.  The result is typically a broad air distribution system.

Air cargo shipments begin with the shipper.  This can be an individual or a major manufacturer.  For purposes of this narrative, they will both be considered the shipper.  Shippers have the option of taking a product directly to a carrier or alternatively using a third party logistics provider (usually a freight forwarder) to find the best shipping options and to ensure that all the arrangements are made.  The graphic below indicates four shipping channels:  an integrated express carrier like FedEx, an integrated forwarder like DHL or TNT, a non-integrated forwarder (one that does not own aircraft) like Expeditors or Panalpina, or a carrier.

These businesses will ensure that the shipment is trucked safely to the airport where it will be enplaned.  Sometimes forwarders will work with consolidators to combine shipments to a common destination.  By combining the shipments, the cost per pound can be reduced and a savings theoretically passed along to everyone in the shipping chain.  Domestic shipments are typically off loaded at the destination airport and are picked up by, or delivered to the consignee by truck.

For international shipments, it is necessary for the shipment to be cleared and often inspected by the customs officials of the destination country.  Because this can be a detailed and cumbersome process, the shippers and forwarders typically work with a Customs Broker (an importer) who works with the government agencies to clear the goods for entry into the country.  Once cleared, the shipment is picked up by, or trucked to the consignee.  Upon occasion, the shipment may be moved to a container freight station for basic handling and customs inspection.  Subsequently, the shipments are broken down for individual consignees and delivered by truck.

To facilitate shipping, freight forwarders have become independent booking links between manufacturers, shippers and logistics operations, and the non-integrated carriers that control about 70 percent of international cargo.  Typically, to keep costs down, they book blocks of space with carriers in the belly of passenger aircraft.  The other 30 percent is carried by the integrators who will accept shipments directly from shippers, and upon occasion, will take bookings from a forwarder.  On international shipments, integrators may compete directly with airline/forwarder alliances for business but overnight delivery does not necessarily play as vital a role in international shipping.  Forwarders and shippers will also utilize freighters operated either independently or by the passenger carriers.  In certain instances, carriers may lease freighter aircraft from a company such as Atlas or other Aircraft, Crew, Maintenance, and Insurance (ACMI) carriers, but their operations and impact on-airport handling requirements and infrastructure are not significant.  A key to international goods movement is clearance by the federal agencies.  Easy and timely access for inspection is vital.  If the federal agencies do not have appropriate staffing inspection and clearance, international cargo cannot move effectively.  CBP staffing may be supported by other than federal funding, but the staffing may not be delegated. Exhibit 1.1.2 shows how distribution channels operate from a U.S. market perspective.

Exhibit 1.1-2
WORLD AIR FREIGHT INDUSTRY DISTRIBUTION CHANNEL ANALYSIS
[image: ]
Line-Haul:  the transporting of goods between two terminals or ports.

1.1.5	DOMESTIC CARGO

Domestic cargo differs dramatically from international.  It is not related to customs clearance, is dominated by the integrators, is less influenced by forwarders, has an enormous trucking component, and creates substantial demands on the airport’s aeronautical infrastructure.  The American Freight Forwarder Association estimates that integrators carry 90 percent of domestic air cargo.  Competition among the integrated carriers is driven by guaranteed overnight (or other time definite) delivery to almost any location.  Integrators operate with a very tight shipping window to their mid-west distribution hubs;  creating a concentration of ground traffic within a region as trucks bring the packages to the airport at the last possible minute.  Of the remaining 10 percent, large volumes move in the bellies of passenger aircraft.  The goods are not typically as time sensitive, and arrive at the cargo facilities (both origin and destination) in smaller concentrations, but with much greater frequency, and without such well-defined shipping windows.

In 2001, FedEx was awarded a Federal mail contract and now carries large amounts of first class mail.  Since that time, it has become increasingly difficult to track mail volumes since that tonnage has been absorbed in the broader FedEx statistics.  The same is true for UPS (and to a lesser extent DHL).  Non-integrated carriers still report mail and those volumes are anticipated to continue to grow at an incremental, moderate level.

In combination, the following segments of the air cargo industry create pressure on airports to provide:
· proximate aircraft apron;[footnoteRef:4] [4:  	Apron refers to the area of an airport where aircraft are parked, unloaded or loaded.] 

· expanded warehousing, Ground Service Equipment (GSE), and office space;
· a more extensive network of restricted service roads;
· more remote apron and accessing taxiways;
· building frontage, customer and employee parking; and
· improved roadway access and geometry.

Of the four major gateways (JFK, Chicago O’Hare, Miami and LAX), only JFK and Chicago are positioned to deal effectively with the future requirements of both the passenger and cargo segments of their business.  Miami International Airport (MIA) and Los Angeles are fairly constrained physically.

In summary, it is essential to remember that virtually all air cargo, domestic or international, begins or ends its journey on a truck, making the ground distribution system as critical as the air distribution.  The design and location of airports and their cargo facilities must take this into consideration and be capable of accommodating growth in the landside component of the operations commensurate with growth on the airside. 

In an ideal environment, space for the on-airport cargo community would be expansive enough to include a full complement of the supporting and ancillary businesses that are important components of an air cargo operation.  Geographic proximity to the carriers allows these other businesses to realize operational and financial benefits, while providing higher levels of service to their customers.  This integrated “cargo village,” unlike the broader Aerotropolis concept, is focused only on freight.  It is considered by airports such as Memphis and Louisville a key to success in the air cargo business.  This concept is typically only viable where there is preexisting demand and cargo activity sufficient to justify development.

1.2	EMERGENT TRENDS

The past decade has seen some very basic changes in the structure of the air cargo industry.  This section examines the evolution of the air cargo business from 2000 to the present and summarizes how many important industry trends have affected the air cargo industry in general and the dynamics for a mature airport in particular.  The past decade has been characterized by pre-existing factors that have continued working themselves out.

For over a half century, JFK served as the premier gateway to the world’s most dynamic city and nation.  It was well established as a leading intercontinental gateway, long before other U.S. cities could even consider obtaining international flights.  If a foreign destination could serve only one U.S. airport, the destination historically was JFK.  Today that has changed dramatically.  For Europe, JFK remains the first, and sometimes the only, U.S. destination for many airlines, representing a vital node for both passenger and cargo services.  However, other gateways at LAX, SFO, MIA, Dallas/Fort Worth International Airport (DFW), and George Bush Intercontinental Airport (IAH) capture the bulk of the Asian and Latin markets respectively, and new aircraft technology and passenger demand make airports such as Chicago O’Hare desirable for international traffic as well.

Despite fundamental changes in the airline industry, the role of the gateways such as LAX and SFO has remained largely constant.  However, the last four decades have seen fundamental changes in the roles of other airports.  The success of commercial aviation, its transformation from a luxury for the ultra-wealthy to a mass product for travelers and a routine conduit for goods has caused a worldwide dispersal and fragmentation of commercial passenger and cargo services.  International traffic volumes are now large enough to support many gateways and carriers.  Dallas/Fort Worth (DFW), Hartsfield-Jackson Atlanta International (ATL), Denver (DEN), George Bush (Houston) (IAH) and Detroit Metro (DTW) International airports now have significant intercontinental flights.  In 2012, Boston Logan International (BOS) added nonstop flights to Tokyo, joining fourteen other airports in North America.  International passengers and air freight no longer need to transit the historical gateways, but now have a wide range of potential carriers, gateways and routings.

Other parts of the world are experiencing this fragmentation.  London’s Heathrow Airport shares intercontinental traffic with over six intercontinental gateways in the United Kingdom.  Smaller continental airports such as Dusseldorf, Nice, Stuttgart, and Faro have intercontinental flights.  Many Caribbean destinations have nonstop services to Western Europe.  A similar pattern of fragmentation holds for Australia and Latin America, the Middle East, and is emerging in India, China, and other world regions.

The Airports Council International publishes airport rankings.  For 2011, the rankings for the top U.S. airports in terms of passengers and cargo are included in Table 1.2-1, Top 30 U.S. Airport Rankings by Total Passengers, and Table 1.2-2, Top 30 U.S. Airports Rankings by Air Freight.  Please note that historical performance will be detailed in the Forecast Section for each airport.

Table 1.2-1
TOP 30 U.S. AIRPORT RANKINGS BY TOTAL PASSENGERS
[image: ]
Source: 	Airports Council International


The ranking of passenger airports is included as a point of information since for airports such as SFO, LAX and SAN, which are not centers of freighter activity, the transport of air cargo in the belly of passenger aircraft is an important consideration.

As indicated in Table 1.2-2 that follows, four of California’s airports targeted in this review are in the top 30 cargo airports in North America.  These include LAX, SFO, ONT and OAK.

Table 1.2-2
TOP 30 U.S. AIRPORTS RANKING BY AIR FREIGHT
[image: ]
Source:	Airports Council International



Recent Changes

This overview includes issues that have (and will) impact the airports moving forward.  The national drop in domestic passengers reflects the growth of point-to-point services by low cost and regional carriers.  New international services from interior gateways reduced the need for passengers (and cargo) to connect between domestic and international flights.  After 9/11, security became a major issue and economic pressures forced other major changes.  These are covered in the narrative that follows.

1.2.1	AIR CARGO SECURITY

Perhaps the most significant change over the past ten years has been in the area of security.  Though this recent focus has been on anti-terrorism, historically, the industry has addressed theft deterrence in their planning.

Regulatory Policies

Immediately after the attacks of September 11, 2001, the U.S. Congress enacted the Aviation and Transportation Security Act (ATSA), which created the Transportation Security Administration (TSA), the Federal agency primarily responsible for air transportation security.  Initially created as part of the Department of Transportation, pursuant to the Homeland Security Act, TSA was transferred to the Department of Homeland Security (DHS) in 2003.  The Bureau of Customs and Border Protection (CBP), also part of the Border & Transportation Security Directorate of the DHS, enforces regulations that impact air cargo security.  While, the FAA’s focus is on ensuring air cargo shipments do not present safety hazards, CBP focuses on regulating its import and export.  While these missions, particularly CBP’s, impact the security of air cargo shipments, security is TSA’s primary mission.  In ATSA, Congress established two primary mandates for TSA regarding air cargo security:
· Provide for the screening of all property, cargo, carry-on and checked baggage and other articles, that will be carried aboard passenger aircraft operated by U.S. and foreign air carriers.
· Establish a system to screen, inspect, or otherwise ensure the security of freight that is to be transported in all-cargo aircraft as soon as practicable.

In 2004, TSA approved its Air Cargo Strategic Plan[footnoteRef:5], which the agency describes as using a threat-based, risk-managed and multi-phased, layered approach to strengthen air cargo security.  The plan has four major elements: [5:  	http://www.hsdl.org/?view&did=443328] 

· Enhancing the Known Shipper Program – TSA’s primary cargo security program.  This prohibits air carriers from accepting cargo that does not originate from shippers who meet TSA's Known Shipper requirements.
· Establishing a Cargo Pre-Screening System – This system will identify potentially high-risk cargo and ensure that 100 percent of it is inspected.
· Establishing an Aggressive Research and Development (R&D) Program.
· Implementing Additional Appropriate Measures – These include requiring background checks on persons with access to cargo and new procedures for securing aircraft between flights.

TSA enacted regulations implementing its Known Shipper Program and requiring adoption of security programs for certain types of carriers, which detail procedures to screen cargo, verify the identities of persons with access to planes, and ensure the security of parked aircraft.  TSA periodically issued security directives (SDs) and emergency amendments to security programs (EAs), to enhance these and other security measures.  For example, TSA had required domestic and foreign carriers to conduct random inspections of passenger aircraft that carry cargo and all-cargo aircraft, and foreign all-cargo air carriers operating into and out of the U.S. to follow security plans approved by TSA.  In addition, TSA developed canine detection teams and technology, including explosive detection machines, to enhance the effectiveness of its cargo security program.  TSA initial efforts included rules that:
· Require safety threat assessments for individuals with unescorted access to cargo;
· Codify cargo screening requirements first implemented under SDs, EAs, and Part 1550 programs issued in 2003;
· Require airports with Security Identification Display Area (SIDAs)[footnoteRef:6] to extend them to cargo operating areas; [6:  	Security Identification Display Area (SIDA) is a special security area in the airport that requires an identification system.  Before allowing unescorted access to this area, a person must be trained and their background investigated.] 

· Require aircraft operators to prevent unauthorized access to the operational area of the aircraft while loading and unloading cargo;
· Require aircraft operators under a full or all-cargo program to accept cargo only from an entity with a comparable security program or directly from the shipper;
· Codify and further strengthen the Known Shipper Program[footnoteRef:7]; [7:  	Known Shipper Program requires all air carriers and freight forwarders to have pre-existing relationship with a shipper prior to accepting or shipping their cargo. ] 

· Establish a security program specific to aircraft operators in all-cargo operations with aircraft with a maximum certificated takeoff weight more than 45,500 kilograms;
· Strengthen foreign air carrier security requirements essentially to parallel the requirements on U.S. aircraft operators; and
· Enhance security requirements for Indirect Air Carriers (freight forwarders).

Meanwhile, CBP implemented the Congressional mandate passed as part of the Trade Act of 2002 to require advance transmission of electronic cargo information for both arriving and departing cargo.  Air carriers importing and exporting cargo must submit detailed shipment information to CPB electronically.  For shipments into the U.S., the information must be transmitted four hours prior to arrival for intercontinental flights and at “wheels up” for flights from Canada, Mexico, and Central and South America north of the equator.  For exports from the U.S., the information must be provided two hours prior to scheduled departure from the last U.S. port.  As the TSA explores implementing 100 percent inspection of belly cargo inbound into the U.S., the compatibility of standards, processes, and equipment utilized by international trading partners has become an issue that is still under discussion and an area of concern.  Also still to be implemented is 100 percent inspection of cargo in freighters.

Safety Constraints

Safety issues, which are addressed primarily by the FAA, will also continue to constrain the cargo sector.  For years, the FAA has been conducting aviation safety oversight assessments of countries around the world, to determine whether U.S. aviation partners are complying with their obligations under the Chicago Convention[footnoteRef:8] to regulate their own carriers' safety practices.  If the FAA finds a country to be doing so to its satisfaction, it assigns a Category 1 rating, and that country's carriers may continue to serve the U.S., and expand operations to the U.S., to the extent provided for in applicable bilateral agreements.  If, in the FAA's judgment, the country is not in compliance with minimum international standards, it assigns a Category 2 rating.  If a country has carriers with existing operations to the U.S. at the time it is assessed a Category 2 rating, those carriers are permitted to continue current operation levels under heightened FAA scrutiny.  If a country does not have air carriers with operations at the time of the Category 2 assessment, its carriers are prohibited from serving the U.S.  However, new operations from Category 2 countries are allowed if conducted using aircraft wet‑leased from U.S. carriers or foreign carriers from Category 1 countries authorized to serve the U.S. with their own aircraft. [8:  	Chicago Convention, also known as the Convention on International Civil Aviation, establishes rules of airspace, aircraft registration and safety, and details the rights of the signatories in relation to air travel.] 


Some foreign countries have challenged the fairness of these FAA assessments, and have questioned the authority of the U.S. to police other countries' adherence to International Civil Aviation Organization (ICAO) standards.  However, as a practical matter, carriers from countries rated as Category 2 face very real constraints on their ability to serve the U.S. market, regardless of how high a level of safety those carriers may be able to demonstrate with respect to their own operations.

The United States has been focused on safety domestically as well.  The National Transportation Safety Board (NTSB) and Air Line Pilots Association have pointed out that there are significant differences between the safety standards for cargo and passenger operations.  These include less stringent operating rules regarding flight and duty time limits, reporting weather information, and alternate airports, and use of flight dispatchers.  Certification standards that apply to cargo aircraft do not require safety equipment standard on passenger aircraft such as fire-suppression systems in the main cabin or lower decks, emergency exits, and exit slides.  The relatively greater age of the cargo fleet means maintenance issues are more significant, including limited support from manufacturers.  Moreover, many cargo aircraft undergo numerous modifications and reconfigurations, complicating maintenance.  The airfield and firefighting requirements for airports that handle only air cargo aircraft are not as demanding as those for air carrier passenger operations.  Lastly, there are fewer federal certifications or regulatory requirements for personnel and companies that prepare and load cargo.

To address air cargo safety issues, the FAA’s Flight Standards Service developed the Cargo Strategic Action Plan and Air Cargo System Safety Implementation Plan (September 30, 2002), which identifies its long-term strategies as increasing inspector awareness on inspection guidelines by issuing an updated handbook policy and developing a formal training course.  In addition, FAA plans to issue an Advisory Circular in the near future which addresses NTSB recommendations A‑98‑45 through -48, which focuses on proper loading of cargo.  These and other measures will add to the cost of operating air cargo flights in the future.

While airports tend to focus on TSA Guidelines as they directly impact their own operations, it is important to understand how different elements of the shipping chain are affected.

Shippers and Forwarders:  Cargo is generated by shippers that can vary in size from private individuals to multi-national corporations.  The FAA originally imposed the Known Shipper Rule that required carriers and freight forwarders accepting freight into the system for transport on a passenger aircraft to review the background of the shipper and qualify the entity as legitimate.  In 2002, the FAA strengthened this requirement limiting freight forwarders to submitting cargo to carriers only if the customer had used the forwarder for 24 shipments in the past two years.  Further the shipper must have had some business dealings with the forwarder prior to September 1, 1999.  If these conditions are not met, the forwarder, as part of a validation process, must inspect the shipper’s facility and review his financial records.  These rules made it difficult for shippers to change forwarders and fostered the development of multiple accounts to mitigate potential problems in the event there was a problem with one forwarder.

If the cargo is determined not to be from a known shipper, then it must be screened before it can be placed on board a passenger aircraft.  Because of the cost, operational challenges, and occasional delays inherent in the screening of some shipments, diversion to freighter aircraft has in some instances become an attractive alternative for shippers and forwarders.  Tighter security and screening requirements have also created incentives for forwarders to consider relocation to an on-airport site in order to extend cut-off times and minimize the potential for delays that might be incurred during truck inspections.

Truck Substitution:  A substantial amount of air cargo (anecdotal indicators are that as much as 25 percent of the cargo volumes at an airport are unreported because they move only on trucks) moves on trucks either as origin and destination freight, or as truck-to-truck freight.  Since, truck-to-truck cargo does not need to be screened, the volumes increased dramatically after September 11, 2001, and much of the diverted freight has remained on trucks.  Nevertheless, the truck–air relationship has remained intact if somewhat diminished.  New security requirements on the air cargo industry involving the implementation of higher levels of screening technology, greater processing costs, and lengthier processing times have reinforced this modal shift.  Based on facility volumes and diversity of the shipping base, this translates into the need for a separate screening facility (if physically and operationally feasible), modifications to an airport’s infrastructure to include separation of truck and passenger vehicle traffic to and/or on the airport, further separation of vehicles in the air cargo areas, and modifications of the buildings and surrounding roadways to allow for a smooth flow of vehicles, easy truck parking, and minimal potential obstructions caused by queuing.

Added security requirements may have affected the flow of cargo to an airport.  In some instances trucks arriving at the cargo facility may be required to move to a holding area for more detailed inspection.  More typically, because of lengthier time spent in the truck bays, unloading of trucks may be delayed and additional space could be required for vehicles queuing for routine inspections and access to the cargo areas.  Delays to arriving trucks, particularly if those delays tend to be unpredictable, and of varying length, can create additional pressure on local shippers and forwarders to accelerate cut off times and reduce their consolidation potential.  Air cargo typically moves in fairly well defined shipping windows, and most shipments are trucked to the airport as close to that window as possible.

At international gateways several hundred trucks could arrive at the airport over a two-hour period.  In many instances, these trucks and their cargo must be screened and without proper facilities, delays can be extensive.  The problem is exacerbated if the cargo is trucked over a large distance to airports with unpredictable screening delays.  Ideally, an airport will provide the space necessary to develop effective screening facilities that can eliminate screening delays.  This is a task now being looked at by the major gateways.  A secondary, but no less important potential impact of the delays, is the effect extensive truck queues have on air quality.  For airports already facing ceilings on noxious emissions, this could be a serious issue.

Belly Carriers:  The passenger airlines, for which cargo often represents the margin of profit on many routes, have experienced decreases in both capacity and demand domestically.  On the airside, the effects of September 11, 2001, were immediate.  First, the number of commercial flights was dramatically reduced.  At hub airports, operations dropped as much as 27 percent.  The resultant loss in belly cargo capacity forced the diversion of cargo to trucking and freighter/integrator traffic.  Second, the TSA restricted the nature and sources of cargo that could be carried in passenger aircraft.  Increased emphasis of the Known Shipper Rule also accelerated the diversion.  Third, carriers in many instances reduced the size of the aircraft, lowering operating costs, but also reducing belly capacity.  Fourth, restrictions on the amount of personal possessions that passengers may carry on board forced additional baggage into the bellies, and further reduced available capacity for freight and mail.  Lastly, because of the more stringent application of the Known Shipper Rule, carriers became reluctant to, or constrained from accepting freight, and as a result referred many shippers to freight forwarders.  Internationally, to better manage costs and achieve higher revenues, carriers are now utilizing wide-body belly capacity to a much greater extent.  The challenge is to create consistent universally-accepted standards for belly cargo inspection which has become an issue for the TSA.  The key to this is to ensure that only known shippers can have cargo loaded in passenger aircraft.  Despite recent accord with Europe, a number of foreign countries are resisting the imposition of U.S. driven standards for operational and political reasons.  As the industry works to resolve the issues, the fundamentals of the goods movement infrastructure have shifted, and the result has (and will continue to) impact the nature of, and demand for, relevant airport facilities.  Overall, as the air cargo market expands and volumes continue to grow, international belly cargo will remain viable but has become more expensive than in the past.  Domestically, the market will be challenged as freight forwarders continue to focus on the trucking alternative.

Freighter Operators:  On a limited basis, freighter operators have been beneficiaries of the industry’s diminished belly capacity.  As security requirements remain less stringent for these carriers, it enables them to theoretically capture a greater percentage of the market.  As security requirements are finalized, the potential for operating delays due to screening both inbound and outbound cargo may eventually impact the use of freighters at heavily trafficked airports.  Additionally, with a shift of traffic to freighters in some markets, demand for aircraft parking positions may increase.  If airports cannot meet this demand through modification or additions to existing infrastructure, then the demand may shift away from some current gateways.  Overall however, the tendency to utilize available belly capacity and more efficient handling services will mitigate demand and enable gateways to accommodate current and future freighter operations.

With most wide-body freighter operations focusing on international traffic, the challenge is to establish a level of confidence with security controls at international shipping points, given the almost limitless shipping points from which freight for the system can be generated.  The imposition of unilateral security standards on a global basis is not immediately practical or politically viable, and restrictions on carriers or points of origin may appear arbitrary and be deemed undue constraint of trade.  While it is likely that most nations and carriers will agree upon some basic common guidelines, the interim period will continue to be problematic from a security perspective.

Integrators:  Integrators historically have created and operated security-oriented facilities and cargo systems.  As a result, modifications to their existing operations are less extensive than for most other carriers.  However, their facilities and operations have been designed for tracking and safeguarding shipments once they have been accepted into the system.  They perform random screening, but because of the nature of their business they cannot and do not conform to the constraints of the Known Shipper Rule.  Though different from each other, their superior tracking systems and time-definite delivery guarantees provide elements of operational security that other carriers typically lack.

A critical element of a number of integrator operations is trucking access to the aircraft ramp.  At a number of airports, this is permitted particularly when facilities are constrained or in some cases located entirely off-airport.  This presents challenges to site design, administrative controls, and responding to competitive interests.  The physical aspects are the most easily addressed.  The real issues will be whether the TSA (as it addresses freighter screening in the future) will eventually limit ramp access for trucks, what the criteria for access will be, and under what circumstances exceptions, if any, can be made.

The ground element of integrators’ operations is expanding.  The continued and increasing use of time-definite, second, and third day delivery means more utilization of trucks with greater on-airport queuing and parking requirements as well as additional levels of traffic.  If time constraints on truck flows increase as a result of the screening requirements, integrators may shift more operations off‑airport or seek an alternate airport where other truck traffic is not as heavy, from which to operate.

Ground-handlers:  While ground-handling companies have little to do with the entry and exit of goods into the system, handling company employees have access to cargo when it is on-loaded and off-loaded from aircraft and trucks, and in the warehouse prior to and after shipment.  Many handling companies employ part‑time workers and experience high turnover particularly at entry-level positions.  This sometimes creates operating problems for cargo facilities.  At larger airports, there are sufficient options for handling so that this is not an issue.

1.2.2	IMPLICATIONS OF SECURITY CHANGES FOR AIRPORT SYSTEMS

As airports seek to increase revenues, cargo operations have become better appreciated as potential sources through increased rentals and/or fees.  As the industry adjusts, new cargo facilities must be designed to respond to increased demand for freighter aircraft parking and expanded trucking operations.  An air cargo operation is inter-modal.  While traditional security applications have tended to focus heavily on the airside, there are three aspects of an air cargo leasehold that must be considered when addressing security and planning issues.
1. The aeronautical component to include taxiways and ramps, including setbacks;
2. The building as it pertains to the dimensions, configuration, and operating characteristics of the internal space allocated to warehouse, office, and other related uses, and the concentration of truck and airside doors;
3. The landside component to include building frontage, queuing capacity, parking for customers and employees, and roadway access.

Most of the physical provisions for anti-terrorism security also pertain to anti-theft.



Aeronautical Component:  The aeronautical operating area (AOA) includes aircraft parking apron that is usually adjacent to the cargo building, as well as the taxiways and taxi-lanes that provide access, and any restricted service roads (RSR) or non-licensed vehicle roads (NLVR) that enable belly cargo tugs to move on non-public roads to and from the passenger terminals.  Direct aeronautical access to aircraft apron is not necessary for every tenant.  Passenger-only carriers and handling companies that deal with belly cargo need only be connected to the AOA via a restricted service road.  However, most carriers flying freighters, or handling companies dealing with freighters, need to have ramp access, and more appropriately, ramp directly adjacent to the cargo building to minimize operating costs.

Building Component:  The dimensions of a building directly impact the number of access points on both the airside and landside, and the resultant complexity of access control.  Buildings must be designed with throughput, operating efficiencies, and leasing costs in mind.  In leasing cargo facilities, rental rates are based on the leasehold square footage and the footprint of the building, while the tenant’s operating efficiencies, in many cases, may be substantially enhanced by the height of the facility.  The design and installation of security systems can add costs and may impact throughput capabilities.  Other critical elements in building design are the number, dimensions, and spacing of cargo doors on the aeronautical and land-sides, the use of floor versus mezzanine office, and storage for equipment.  The TSA requirements for screening can add from 5,000 to 10,000 square feet of space to a cargo facility.  This would allow for cargo to be off-loaded from a truck, broken down for screening, screened, and then rebuilt in shipping containers.  For smaller operations with limited space, this is extremely problematic from both a financial and operational perspective.

Building Access:  Facility access must be tightly controlled.  Cargo facilities with their extensive truck bays offer a number of access opportunities that must be controlled by observation and physical barriers.  These can be as basic as keeping the bay doors closed until a truck is in the dock, or monitoring and enforcement of the “yellow line.”  The yellow line is an actual line that is painted on the floor of cargo facilities parallel to the front (landside) of the building.  (This is giving way where feasible to actual physical barriers).  Usually it is 20 feet from the bay doors and defines the point beyond which unauthorized personnel may not pass.  This authorization typically is by the airport based on tenant recommendations and appropriate screening.  Usually, this authorization is very limited and seldom includes non-facility employees.  This concept is recognized by the trucking industry whose drivers need to be inside the cargo building to load and unload the vehicles.  Part of the difficulty in securing a cargo facility is the diversity of the population who need to access it, and the differences in the levels of access that each require.  Office space should be physically separated and secured from the warehouse, but provide easy access for customers at the ground level.  Access to a mezzanine office should not require non-employees to enter warehouse space.



Single-Tenant Facilities:  Single tenant facilities, whether carrier or handling company controlled, are easier to secure than multi-tenant buildings.  There are no concerns over the integration of individual tenant security systems and technology, fewer access points, direct accountability, and lower installation costs.  The building system should be linked to airport security, and local law enforcement as necessary and appropriate.  The interior design should allow for the control of visitors in a single area without impacting efficiency or effectiveness.  As compared to a multi‑tenant facility it has the benefits of more visible and known staffing, and an interior that is more open to observation of the cargo areas.  At most airports, however, single tenant buildings are not the predominant facility.

Multi-Tenant Facilities:  Multi-tenant facilities represent challenges from a number of perspectives.  Unless the facility has been developed or is managed by a third party, the most problematic issue is accountability for day-to-day security in common building areas and within the vehicle areas.  Historically, airports have had difficulty with tenants failing to perform even routine maintenance or policing of such areas.  Insurance issues associated with security accountability can create a challenge.  These facilities typically have multiple access points in order to serve the tenants; this adds difficulty and cost to access control.  A more complex issue is the introduction of security technology into the building.  With a single tenant with uniform operating equipment and procedures, the design and implementation of security technology to include such items as physical characteristic verification devices, Closed Circuit Television (CCTV), screening devices, etc., is less expensive and easier to maintain.  In new facility development, the building design should incorporate security systems and technology enabling amortization of the investment over a longer period of time and minimizing the impacts on tenants.  The addition of individual tenant systems after leasing is typically more costly to the tenants and more difficult to monitor and maintain.

Landside Component:  The landside element of an air cargo facility must have sufficient space for truck turning and queuing, acceptable proximate roadway geometry, and acceptable overall access to the leasehold.  In many airports, older cargo facilities were not designed to accommodate the larger trucks that are typically used today for long haul trucking.  This is true of the areas surrounding the cargo buildings, as well as the access roads to the cargo areas in general.  Ensuing problems usually result in diminished traffic flows, random off-site truck parking, and a negative impact on air quality.  Another critical element of landside planning is the automobile parking requirements for the facility.  Typically a freight operation does not require extensive parking; however, on an airport the need can vary.  Both employees and customers must have proximate parking that is physically separated from the trucking operations.  In instances where automobile parking is limited, employee parking is usually shifted to a remote area, shuttles are set up, and operating costs for the carrier or handling company are increased.

Roadways:  In an ideal environment, trucking activity, beginning with entry onto the airport grounds, should be separated from automotive/passenger traffic.  A system of readers and transponders will allow a central control to track the vehicle from the airport entry as it moves to a central screening area, and eventually, the cargo facility.  Electronically cross-referencing the driver with the truck should also be included at the screening facility.  Roadways should be wide enough and have geometry appropriate to allow for easy unrestricted vehicle movement.  The problem is that many airports do not have roadway systems that provide for optimum vehicle separation, nor do they have the geographic capacity to make modifications.  In other instances, the capacity to develop a truck screening facility with appropriate queuing areas may also be lacking.  For those airports with the space to accommodate potential changes to trucking movements, the cost of creating new screening facilities and potentially miles of road, may be prohibitive unless a third party is involved.

Parking Lot Access:  To mitigate theft, a well-designed cargo facility requires that automobiles and trucks be segregated with regard to both access to and egress from the complex, as well as parking for the vehicles.  This separation should be physical with employee and visitor lots positioned away from the building and secured with a single manned pedestrian access gate.  All employees and visitors should be checked and be subject to local security and administrative processes.  No employee vehicle parking should be adjacent to the building.  (Airport statistics indicate that the majority of theft is by employees.  Moving the cars away from the building reduces opportunities.)  Parking for key management staff or for persons with disabilities, should be provided as appropriate, however, even this parking should be designed away from cargo bay doors.

1.2.3	MAJOR GATEWAY SHIPPING

One of the major side effects of the air cargo security guidelines has been that the economies of scale offered by the gateways and the proportionately higher costs of screening at small to mid-size facilities encourages the migration of cargo screening to the gateways.  The development and utilization of a centralized cargo screening facility at a gateway can offer further incentives to this shift.  The introduction of such a facility at LAX, SFO, or OAK might serve to benefit customers.

1.2.4	RATIONALIZATION OF BELLY CAPACITY

As carrier fleets expand to accommodate international passenger demand, they have almost universally up-gauged to wide-body aircraft.  Both Emirates and Etihad are prime examples of carriers whose long-term plans call for the carriage of cargo shifting from freighters to passenger aircraft.  They now plan on using freighters to carry 30 percent of the cargo with the remaining 70 percent on passenger aircraft.  This change is directly opposite the previous 70 percent on freighters and 30 percent on passenger flights.  This model is being followed by other carriers and reduces their need for freighters.  Freight forwarders have been quick to capitalize on this shift which allows them to ship freight in the lower-priced bellies.  Although the use of freighters will still continue to grow as gross industry volumes increase, carriers will continue to make better use of previously underutilized space in the passenger fleets.  This exacerbates gateway fragmentation and has had an ongoing impact on mature gateways.



1.2.5	EMERGENT GATEWAY FRAGMENTATION

The basic issue is that inland airports, because of growing demand, better aircraft technology, and evolving carrier route structures, have introduced a number of international routes.  These new flights, although of relatively limited frequency, all serve to pull belly cargo out of the major gateways particularly on long-haul international flights.  This represents the greatest challenge to an existing, mature gateway like LAX or SFO because it is extremely difficult to structure any rational counter to the use of available belly space from an inland airport.  There will be some leakage from coastal airports although this number cannot be estimated at this time.

1.2.6	MODAL SHIFTS

As discussed above, costs (mostly associated with security) have helped shift a substantial amount of domestic air cargo to trucks.  This trend began in 2000 as many businesses in the face of a developing recession, began to opt for second and third day delivery of shipments as opposed to more costly overnight delivery.  At a number of airports, cargo facilities have become truck terminals.  Interestingly, much of the tonnage has not disappeared; it has instead shifted to trucks and is not reported.  On the international side, the shipping industry historically has focused on dramatically different products which are typically incompatible with air freight.  More recently however, the advent of the fast ship has attracted attention from some shippers because of the vastly improved product.  Maersk has introduced a new ship that is 1,302 feet long, and has a net cargo capacity of 123,200 tons that can be transported much more cheaply than by air.  Most remarkable, the ship carries a crew of only 13, and cruises at 31 knots – halving the time of typical trans-oceanic shipping. Some air cargo is now lost to shipping simply as a matter of increased costs.

1.2.7	MARKET LIBERALIZATION

International air service liberalization continued after 2000 although the pace has been much slower than in the previous decade.  Major liberalizations include Turkey (2000), France (2001), India (2005), Australia (2008), Brazil (2010), and Japan (2010).  The Single Market Agreement with the European Union in 2007 lifted restrictions on services to London Heathrow.  While the Chinese bilateral agreement remains somewhat restrictive, negotiations in 2011 allowed substantial additional services, resulting in new routes from ORD, EWR, and ATL.  The changes created tangible benefits for some airports.  This is consistent with a broader pattern, in which liberalization creates very large opportunities for new gateways, but only incremental gains for established gateways such as LAX and SFO.

1.2.8	EMERGENCE OF NEW MARKETS

New markets are developing in Eastern Europe, Africa, and the Middle East markets with which JFK, MIA, and ATL have substantial connectivity - that will probably have some impact in the next five years.  Africa has been a difficult market to anticipate since it has had substantial ups and downs economically.  Nevertheless, most industry analysts anticipate expansion for the African markets.  Airports in the Middle East are building substantial portions of their growth assumptions around economic development in the African nations.  Of the major gateways in North America, New York, Miami, and Atlanta are best positioned to pursue this market.  However, of the three, New York has the greater physical capacity and interlining diversity.  The Middle East continues to prosper as a transfer center for cargo with its three main carriers.  Asia, in general, will continue to be the dominant international market for California.  Over the next decade, India and the Middle East will emerge as potential trading partners.  The geographic positioning of California is a strong positive for these markets.  Conversely, the distances from major markets in South America and Africa –both regions that are in growth modes – make those market segments more problematic for California airport connections.

1.2.9	CHANGING DISTRIBUTION SYSTEMS

Prior to the economic downturn of 2008-2010, there was increasing interest on the part of Asian manufacturers and shippers in general, and Chinese industry in particular, of shifting some manufacturing out of Asia back to North America and Europe.  This interest will continue as the economy recovers.  Rising labor costs in Asia, the accelerating consumption of a growing middle class, higher fuel costs, and the added expense of security screening have increased shipping costs substantially.  This makes repatriation of previously exported industry and the importation of new business to the U.S. and Europe more viable.  As this trend matures, international shipping will be adversely affected.  Domestically, manufacturing and distribution continue to move to a decentralized business model in order to reduce the cost of transportation logistics.  This increases demand for trucking and conversely reduces the need for air support.  This may reduce the flow of inbound goods from Asia and slow international cargo growth in California.

1.2.10	GROWTH OF ACMI CARGO OPERATORS

As carriers move to “right-size” their fleets, many are shifting away from owning their freighters preferring instead to wet-lease their all-cargo aircraft to include the ACMI (Aircraft, Crew, Maintenance, and Insurance).  This strategy also reflects the greater reliance on wide-body belly capacity for most shipping, and an increasing dependence on outsourcing for unusual or peak shipping requirements.  The higher costs of the leases are off-set by reduced maintenance and operating costs incurred by the carriers.  A side effect of this trend is that airports do not always know which carrier has chartered the operation.  This can be problematic for planning both aircraft ramp and facility size unless appropriate tracking is in place that tells the airport where the aircraft is parking and for which carrier the aircraft is flying.

1.2.11	THIRD PARTY DEVELOPMENT AND LEASING

As carriers pull back from owning or leasing property on an airport, the gap has been filled by third party developers typically in partnership with the airport.  More recently, cargo handling companies have become part of the equation.  The handlers are now either financing the development or leasing the facility.  This enables them to make better use of space and manage physical and human resources more effectively.  This concept also lends itself to a common-use pricing structure in which the airport receives revenues on processed cargo rather than a square footage basis.  If structured properly, this kind of arrangement can reduce start-up costs and have a higher payout for all parties as the operation matures.  Large private development initiatives have been solicited and proposed for both SFO and ONT, but neither project took place because of the recession.

1.2.12	THE CARGO VILLAGE

Perhaps the most visible and discussed phenomenon is the emergence of the cargo village.  Despite its increasing popularity, this is simply a new name for an on‑airport logistics complex – not to be confused with the Aerotropolis concept which is a broader economic development initiative that essentially uses an airport as the core for urban development.  It can include virtually any element of the air cargo industry, but for the most part, given restrictions on commercial development at most airports, is best focused on carriers, forwarders, customs brokers, and other directly supporting services as opposed to manufacturing and assembly.  One of the fallacies in the industry is that such complexes will attract cargo.  They are usually only successful if there is an existing or strong potential market.  While they have a limited marketing appeal, their value, if properly constructed, is to create functional proximities that will enable tenants and users to realize cost benefits and time savings.  The gateway airports, space permitting, have an ideal market for such a development provided it can be built and leased for rates that the industry will accept.  ONT and OAK (to a lesser extent) would be potential candidates.

1.2.13	CENTRALIZED SCREENING FACILITIES

Because of the costs associated with screening belly cargo, independent contractors have begun developing certified screening facilities that are designed to service multiple small users including shippers, forwarders, and carriers.  Using economies of scale, these facilities (best located on-airport) enable users to reduce the cost of screening, or the issues associated with retrofitting their own facilities to accommodate the screening process.

1.2.14	INDUSTRY ALLIANCES AND CONSOLIDATIONS

Airline alliances continued to evolve in 2000-2010.  SkyTeam was established in 2000.  Both the Star Alliance and OneWorld have continued to recruit new members.  Several airlines have, in fact, left one alliance and joined another as strategies for growth create the potential for new partnerships.  The alliances have particularly helped DTW, EWR, Minneapolis-Saint Paul International Airport (MSP), Memphis International Airport (MEM), Washington Dulles International Airport (IAD), ATL and ORD obtain new international services.  The alliances have contributed to the expansion of international flights at alternative airports, thereby reducing the need for many travelers to transit coastal gateways such as LAX or JFK.  Delta’s strong position at JFK and its domestic feeder network strengthens other SkyTeam members at the airport.  SkyTeam includes a cargo alliance among a subset of its members.  This alliance has not had a significant impact on air cargo.  The passenger airlines have largely ceded control of the market to integrators and forwarders.  The forwarders’ consolidation gateways and road feeder services transport cargo from areas not served by their air cargo services.  The gateways, therefore, serve as a substitute for airline alliances.

The 2000-2010 period, was characterized by mergers and consolidations.  These included America West/U.S. Airways (2005), Delta/Northwest (2008), United/Continental (2010), British Airways/Iberia (2010), Lufthansa/Austrian (2009), Lufthansa/Swiss (2007), Air France/KLM Royal Dutch (2004), and others.  The U.S. mergers have resulted in extensive corporate, operational, and marketing integration.  The European mergers created holding companies, with the original entities continuing as subsidiaries.  The decade also saw UPS acquire Menlo Worldwide Forwarding (and Emery), DHL absorb Airborne Express, and BAX Global be taken over by Shenkers –a major freight forwarder.

The United-Continental merger set the stage for a network realignment.  The reconfigured airline currently has hubs at both EWR and IAH.  Their proximity could create redundancies.  Mergers have resulted in large losses of service at some secondary hubs such as Cincinnati/Northern Kentucky International Airport (CVG) and Memphis.  At the major gateways, they prompted the consolidation of terminals, leases, gates, and counter space.  They have not significantly affected total capacity or the availability of international services.  It is unclear at this time what the fall out will be from the American Airlines/U.S. Airways merger.

There are no perceived impacts of this trend at California airports.

1.2.15	AIRPORT MARKETING

Since September 11, 2001, and the subsequent adverse impacts on-airport and airline revenues, airports have increased their focus on cargo and cargo-related activities to augment cash flows.  While most airports are not well-positioned to compete in the international market, the numbers of airports alone create a competitive presence and a range of alternatives that did not exist prior to 2000.  Through working directly with the airlines and government officials, a number of airports have been able to achieve increases in air services for both passenger and cargo.  This has been accomplished through the creation of focused air service development programs for passenger activity and cargo marketing activities that reach out to carriers and freight forwarders.

1.2.16	EMISSIONS TRADING

The growing concerns about anthropogenic carbon dioxide[footnoteRef:9] and its impact on climate have prompted several governments to impose carbon taxes and emissions trading schemes.  Although aviation is a relatively small source of greenhouse gases, it is growing rapidly.  The European Union proposes to extend its Emissions Trading System (ETS)[footnoteRef:10] to aviation and include foreign carriers.  The political and economic issues are very complicated.  Each airline would be granted an initial quantity of carbon allowances, but must purchase the remainder.  Most planners use a baseline of 30 Euros per ton of carbon dioxide for each allowance.  The cost of the allowance would raise the effective price of fuel by 12.56 percent if applied.  Since an airline would be granted initial allowances and not all of a flight’s path would necessarily be subject to ETS, the effective cost increase would be less than 12.56 percent. [9:  	Anthropogenic carbon dioxide (CO2) come from combustion of carbon based fuels,]  [10:  	Emissions Trading System (ETS) is the European Union's policy for reducing greenhouse gas emissions.  ] 


The industry outside the European community has resisted this policy change.  The added costs will lead to higher fares and air cargo charges which will reduce the growth of the industry.  Changes will be particularly detrimental to the smallest commercial aircraft and for short routes, where fuel consumption per unit of capacity is the highest.  If implemented, industry-wide consequences could affect gateway traffic, but would not directly impact the airports.  The European Union (EU) issued a decision against exempting U.S. and other non-EU carriers from the program.  The potential impact on California airports is not anticipated to be significant.
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SECTION 2
AIRPORT REVIEW

2.	EXISTING CAPACITY AND CONDITIONS

2.1	FACILITIES AND AERONAUTICAL INFRASTRUCTURE

2.1.1	SPACE UTILIZATION

A major consideration of this project is the determination of the capacity of California airports to meet long-term demand for air cargo over the next twenty to thirty years.  The starting point for this analysis is identification of the warehouse capacity of the existing cargo facilities at the twelve most active airports by cargo volumes.  Historically, cargo facilities targeted processing one ton of cargo per square foot of warehouse per year is an acceptable norm for looking at an airport’s cargo throughput in total.  This ratio is a generic guideline for physical planning and is not typically applicable to individual carrier practices which can vary space requirements substantially.  It does, however, help guide determinations of capacity requirements.  More recently, improvements in cargo handling, improved material handling systems, and expedited customs clearance have helped increase throughput efficiency.

Warehousing and utilization figures can be somewhat misleading in that certain converted properties at an airport may be categorized as cargo facilities but in reality are considered inefficient or are not leasable.  There are numerous examples of this throughout the industry.  Perhaps the most illustrative is the former Pan Am maintenance facility at JFK that includes a 556,000 square-foot building that has historically been classified as cargo, and represents about eight percent of the airport’s cargo facility space.  It has been vacant for 20 years because of its configuration and lack of true cargo building amenities and requirements.  Other facilities at airports may be leased and operating, but are dated and far less efficient than industry norms.  In other cases, overall utilization ratios at airports are distorted by a very large facility allocated to a single carrier.  In some instances, the leasing of cargo properties to handling companies tends to make throughput more effective and reduce carrier concerns about warehousing.  The bottom line is that space utilization, which translates into throughput, varies based on a number of factors including, but not limited to:
· Domestic throughput is generally faster than international.
· Certain countries of origins may require more detailed customs inspections slowing throughput.
· Time of arrival for international goods may delay processing through federal agencies.


· Authorized and fulfilled staffing levels of federal agencies affect the processing of international cargo.  It should be noted that federally imposed budget cuts may impact the efficiency of cargo processing for the near-term, but no long-term reductions in cargo tonnage are anticipated.
· Perishables have a very high throughput.
· Customs Brokers may request that carriers use the airport warehouse to hold international cargo for several days for consignees.
· Delivery of cargo to consignees may include built-in delays based on retailing and/or wholesaling operations.
· Containerized freight typically moves through a facility faster than palletized freight.
· The age and configuration of a building may mitigate or enhance mechanization of throughput.  A more modern building with higher ceilings and greater clear spans tends to be more efficient.

Cost issues are just as important to building and leasing cargo space as the factors described in the previous section.  Since cargo operates on small profit margins, a carrier will typically lease the minimum amount of space necessary to sustain its operations.  As a result, most airlines historically tend to operate in environments that are very congested, particularly in the fourth quarter of the year when volumes peak.  Nevertheless, they are financially driven to lease space that conservatively meets their needs.  This inclination toward self-policing of space utilization is sometimes countered by other corporate objectives such as space banking.  (This is the practice of obtaining more space than needed as a block on competition or a hedge against future needs.)  Over the past decade, the banking strategy appears to have disappeared along with carrier’s needs to operate their own cargo facilities.  Third-party developers are now frequently partnering with handling companies to develop facilities that house multiple tenants and rely on the economies of scale generated to control costs.

In a typical cargo facility, 10 percent of the space can be allocated to office and counter use and another five percent may be allocated to supply storage, and miscellaneous.  More recently, cargo screening requirements (should that operation be included in the facility) can add an additional 5,000 square feet to the operating requirements.  The result is less useable space for cargo handling and a usage ratio that in practice pushes the one ton per square foot per year guideline higher.  In combination, these factors argue for the inclusion of mezzanine office space in the development of new facilities.  Most of these considerations were not factored into the planning of many older cargo facilities either because of the absence of physical planning constraints, or the decade in which development took place.

As much as 25 percent of the freight moving through a cargo facility can be truck‑to-truck -- meaning that even though it is shipped on an air bill, it never gets on an airplane.  The DHL facility at OAK is a prime example of this.  As such, it remains unreported to the airport and can complicate the planning process if it is not anticipated.  The true building capacity should be based on a utilization rate applicable to how each tenant or principal leasee does business.  An airport, wishing to evaluate space utilization and demand, can establish targeted utilization rates through negotiation with current and prospective cargo tenants.  Two steps precede establishing tenant-specific utilization rates: specification of carrier categories and definition of utilization ranges appropriate for each carrier category.

The carrier categories listed below reflect the impact of the factors described at the beginning of this section on potential utilization rates:
· International passenger carriers, as a group, tend to have slower cargo processing, and as a result, the lowest utilization rates.
· Domestic passenger carriers would be expected to achieve higher utilization rates since CBP is not involved.  Combination carriers (because of the overall volumes) would be expected to move cargo more efficiently than pure passenger carriers.
· Integrators, whose business models are built around expedited processing, represent the most efficient cargo processors and will achieve the highest utilization rates.
· Freighter carriers would be expected to achieve somewhat lower utilization rates than integrators, but higher rates than passenger or combination carriers.

The relative positions of these groups of carriers in terms of space utilization are presented in Table 2.1-1, Target Utilization Ranges by Carrier Grouping.

[bookmark: _Toc314846563]Table 2.1-1
TARGET UTILIZATION RANGES BY CARRIER GROUPING
	CARRIER GROUPING
	UTILIZATION RANGE
(Tons per Square Foot per Year)

	International Passenger
	0.75 to 1.00

	International Combination
	0.75 to 1.25

	Domestic Passenger
	0.75 to 1.50

	Domestic Combination
	1.00 to 1.50

	Freighter
	1.50 to 2.00

	Integrator
	2.00 and higher


Source:  	Landrum & Brown – Derived Best Practices

It should be noted that these rates are derived from best practices from airports around the world, and reflect those typically achieved in modern, efficient cargo buildings.  They are not rigid standards but rather realistic targets. Sophisticated material handling systems are not necessarily required for other than hub or integrator operations.  A facility managed by a handling company can achieve efficiencies for commercial carrier operations with effective management and operating practices.



 The utilization ranges are based on a targeted minimum tonnage per square foot (TPSF), per year.  Although few airports have utilization rates of 1.00 TPSF, this is a minimally realistic number that should be acceptable to most carriers.  The other ranges were derived by consideration of the relative utilization categories and based on recognized industry practice.
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2.1.2	AIRPORT CARGO HANDLING EFFICIENCY

A throughput calculation is a simple ratio – tons per square foot (TPSF) over a calendar year.  As mentioned previously, a one-to-one ratio is the basic planning parameter, but in reality, the targeted number for any airport varies substantially based on a wide range of variables.

It would be inappropriate to assume that all carriers, even given the tremendous differences in their operations and markets, would or could consistently function at a low rate.  There may be circumstances in which the airport may wish to be more flexible in order to accommodate anomalies in a tenant’s performance, but for the most part, in the interests of prudent space allocation and management, tenants with less than a targeted TPSF should be considered for an alternate facility or for service by a handling company.  This would not pertain to tenants whose total throughput is greater as a result of a handling operation or sub-lease arrangement.

The diversity of circumstances influencing the productivity of a cargo building may lead to the establishment of a targeted utilization rate that falls outside of the proposed utilization ranges.  However, the ranges should serve as useful frameworks for discussions with each tenant regarding a mutually acceptable utilization rate target.

[bookmark: _Toc105478632][bookmark: _Toc322692957]2.1.3	CARGO FACILITY PLANNING REQUIREMENTS

On-airport facilities should be planned to meet or exceed the standards for cargo buildings and infrastructure as promulgated in January 2001 by the McClier Aviation Group for the Air Transport Association (ATA).  These criteria, shown below, are generic and may vary based on tenant operations and site configuration.  While the criteria may be preferred, they may not always be implementable because of physical constraints or the uniqueness of the operation.  For instance, an integrator will typically want a less rectangular building to allow for internal sortation, while more traditional carriers have little need for sortation and are more focused on moving the cargo between the airside and landside as quickly as possible.

Projected cargo facility requirements for an airport are typically calculated based on the forecast and operating parameters and used to estimate future development needs for air cargo facilities at the airport.  Working with the land envelope of both on and off-airport opportunities, these requirements and recommendations look to balance the need for future growth at the airport and the airport system, yet not overbuild.  Airports use these ATA guidelines to help plan the allocation of property to future cargo requirements.  However, future development should only occur when the market demands.  Changes in market trends can speed up or slow down when new facilities may be needed.  These planned facility estimates, along with the forecasts, should be linked to market triggers for when to implement any future development.

ATA Promulgated Cargo Facility Specifications
Trucking:
Frontage: 	Measuring approximately 130’ – 150’ from building to road
Separation:	12’6” from centerline of truck to centerline of truck
Parking:
Autos:	300 square feet per auto, 150 spaces per acre
Ratios:	3 – 8 auto spaces per 1,000 square feet of warehouse (based on operation).  3-5 per 100 square feet of office.
Buildings:
Depth:	150 feet
Spacing:	50 feet between columns
Height:	24 feet (minimum)
Office:	10 percent - 15 percent of the total square footage
Doors:
Trucking:	10’ x 10’
Container:	12’ x 12’	
Airside:	18’ x 12’ high.  At least 2 per leasehold
Apron:
Setback:	Aircraft 50 feet from the building
Ratios:
Freighters:	1.50 – 1.75 square feet of ramp per square foot of warehouse
Integrator Spoke:	1.75 – 2.50 square feet of ramp per square foot of warehouse
Integrator Hub:	2.50 + square feet of ramp per square foot of warehouse
Source:	Facility Planning Guidelines, Air Cargo Facilities, McClier Aviation Group, January 2001.

[bookmark: _Toc322692958]2.1.4	THE TWELVE CARGO AIRPORTS

According to ACI-NA data, twelve airports represent the vast majority of all the State’s air cargo activity with Los Angeles International alone accounting for more half of the statewide tonnage.  The table on the following page lists these top twelve airports.  For each airport, a capacity and demand analysis was done utilizing either an existing airport forecast or a generic forecast based on an assessment of industry trends that could impact the airport, and growth curves projected by the Boeing Forecast Group.  If the airport forecast was not current, modifications consistent with industry-wide forecasts and emerging trends were applied to develop projected demand numbers for facility and infrastructure requirements.



California – Top Twelve Cargo Airports by Metric Tons - 2011
[image: ]
Source	Airports Council International-North America

There are several points of significance that this list demonstrates.
· LAX handles over half of the State’s air cargo tonnage.
· Three airports (LAX, OAK, and SFO) handle more than three-fourths of the cargo at the top 12 airports, and the top 5 airports account for nearly 93 percent of top 12 tonnage.
· Air cargo volumes decreased by 5.4 percent between 2010 and 2011.

2.1.5	ECONOMIC ISSUES

A facility, industry, or event can affect the local economy in many ways.  The most common measures of economic impact are the jobs created, the total revenues brought to local businesses, and contributions to the gross domestic product (GDP) of an area.  Other measures may also be appropriate.

The economic effects of an airport’s cargo operations, whatever their form, can reach the community through four channels.  The direct impacts involve those activities which take place on the airport.  These could include the loading and unloading of cargo, work related to leasing and security, and cargo handling in the warehouse.  Indirect activities occur off-airport.  They can include a wide range of functions including the work of freight forwarders and customs brokers, trucking, and a number of other diverse supporting firms.  The induced effects arise from the expenditures by the recipients of direct and indirect wages and salaries.  Wage earners spend a portion of their income on goods and services, thereby creating additional employment.



Since a portion of the income of each transaction goes to taxes, savings, or imports, the stimulus declines geometrically with each round.  The total stimulus can be represented as a multiple of the original earnings.  The catalytic benefits result from the structural changes that a facility such as an airport makes in the business environment of a region.  An airport may lower the cost of doing business in a region, or increase the quality of life sufficiently to attract new firms.  It may also change expectations or attitudes about a community.  A firm that establishes a warehouse near an airport to capitalize on the air cargo services would generate a catalytic impact.

The theory and methods for measuring economic impact are well accepted and the processes are straightforward in principle.  In practice, an economic impact study could encounter many complications, such as defining the area of interest, ambiguities about the various input-output coefficients (most models assume full employment), quantifying leakages to areas outside those of immediate interest, and the practical problem of non-respondents.  Most economic impact studies involve detailed questionnaires completed by many business entities.  Firms are often reluctant to disclose sensitive financial information.  The input-output coefficients and multipliers are statistical averages, and apply to a large population of businesses.  Catalytic impacts are particularly difficult to determine.  While several European entities have estimated catalytic impacts arising from aviation, most U.S. airports have concentrated on the traditional direct/indirect/induced effects.

[bookmark: _Toc322691166]Impacts at Airports

In the absence of a detailed economic impact analysis for each individual airport, the impacts were estimated using a generic industry guideline that approximately 20 to 30 direct and indirect jobs are created throughout the logistics chain for every thousand ton of air cargo.  This can vary substantially from airport to airport depending upon the nature of the cargo, whether it is origin and destination, or transfer, time constraints, and substantial other variables.  This means that at the airport roughly 10 to 15 direct and indirect jobs are created for every 1,000 tons.  For purposes of the economic impact estimation, 15 direct and indirect jobs for every 1,000 tons were used plus an additional ten percent factor to account for induced effects.  The estimated impacts (Table 2.1‑2, Theoretical Economic Impact – Job Generation) exclude catalytic effects which are best measured by a detailed program of questionnaires and interviews.  The research must necessarily focus on firms having little or no immediate involvement in the air cargo industry.  Much of the evidence that results from such research is only anecdotal.

The economic impact calculations demonstrate that the air cargo industry in California will continue to play a large and expanding role in the State economy.  Between 2012 and 2040, the growing air freight traffic has the potential to create a total of 50,000 new full-time equivalent jobs in the region.  This corresponds to an approximate 98 percent increase, if the forecast numbers materialize.



Table 2.1-2
THEORETICAL ECONOMIC IMPACT – JOB GENERATION
	Airport 
Code
	Total Cargo Tonnage 
2011
	Estimated 
Job Impact 2011
	Forecasted Cargo 
Tonnage 
2040
	Estimated 
Job Impact 
2040

	LAX
	 1,688,000
	 27,900 
	 3,016,000 
	 49,800 

	OAK
	 499,000 
	 8,200 
	 779,000 
	 12,900 

	ONT
	 382,000 
	 6,300 
	 972,000 
	 16,000 

	SFO
	 379,000 
	 6,200 
	 592,000 
	 9,800 

	SAN
	 128,000 
	 2,100 
	 278,000 
	 4,600 

	SMF
	 65,000 
	 1,100 
	 90,000 
	 1,500 

	BUR
	 46,000 
	 800 
	 72,000 
	 1,200 

	SJC
	 40,000 
	 700 
	 49,000 
	 800 

	MHR
	 38,000 
	 600 
	 69,000 
	 1,100 

	LGB
	 26,000 
	 400 
	 20,000 
	 300 

	SNA
	 14,000 
	 200 
	 22,000 
	 400 

	FAT
	 10,000 
	 200 
	 16,000 
	 300 

	Total – Top 12
	 3,316,000 
	 54,700 
	 5,974,000 
	 98,600 


Notes: 	1) Numbers may not add due to rounding.
	2) Job impacts estimated as 16.5 jobs per 1,000 tons of cargo.
Source: 	Landrum & Brown analysis.

It should be noted that detailed Economic Impact Statements specifically tailored for an airport will vary substantially.  The numbers expressed here are standardized, may differ from airport figures, and are used to demonstrate comparative impacts only.

2.1.6	THE ROLE OF COMMODITIES

One of the critical considerations in freight planning is commodities.  The study considered whether specific commodities played a role of any significance in the air cargo volumes of the twelve airports. The simple answer is that they do not.

An airport’s air freight business often reflects the specific local circumstances, particularly the manufacturing base.  The inbound and outbound markets can be very different in commodities shipped, average yields per shipment, shippers, and seasonal patterns.

Single commodities or shippers dominate air cargo at only a few airports, most often this involves developing nations.  The airlines often have a steady flow of manufactured goods, unaccompanied luggage, machinery, and pharmaceuticals into the airport.  However, the country may have a limited manufacturing base.  Airlines will then obtain very low volumes of outbound traffic.  They will often develop special commodity rates for certain items such as cut flowers, fruits, vegetables, or raw materials.  The shipping routes that then develop allow local producers to export perishables.  This process made Kenya a major supplier of foodstuffs to Western Europe.  Colombia, Ecuador, and other countries in Latin America are important exporters of cut flowers.

China Airlines operated all-cargo flights to Nashville, Tennessee primarily to serve a large Dell production facility.  All-cargo aircraft carry hanging garments from the Far East to Rickenbacker Inland Port, south of Columbus, Ohio to the nearby warehouses of The Limited.  In these instances, the airport’s cargo traffic is dominated by one commodity and/or shipper.  In those circumstances, the key was the use of freighters because of limited belly cargo capacity.  While certain commodities and shippers may utilize LAX flights, the number of destinations or carriers that constitute the scale and diversity of its cargo business means that no single commodity is dominant.

Without a detailed and extensive survey effort of product flows, there are very limited data available for domestic shipments.  In recent years, domestic goods movement has demonstrated an ongoing shift to trucking for several reasons.  First, the economy in general has fostered a shift from next-day to time definite shipping that reduces costs and enables products to move on second and third day shipping schedules.  Second, the cost of fuel has increased the costs of shipping by air substantially leaving ground as a far more economical alternative.  Third, the cost of cargo screening for products shipped in the bellies of passenger aircraft has added substantially to air freight charges.  The charges necessary to offset the costs of the security screening equipment and operating expenses for staff make shipping by air too expensive for smaller airports where economies of scale cannot be achieved: this forces cargo to trucks or to gateway airports where larger consolidation opportunities exist.  At the origins of the shipping chains, other changes are occurring.  In many instances, manufacturing/production is shifting to a decentralized model to move closer to consuming markets and reduce shipping costs.  In other instances, the just-in-time approach to inventory management has accelerated production schedules to allow for three or more days transit time to destinations, rather than the next day.  This is further confirmation of the shift to time-definite delivery.

For international shipping, the United States Department of Commerce (DOC) assembles detailed foreign trade statistics.  The DOC has assembled import and export data for both quantity and product value by trading partner and mode (vessel or air).  The export data include information on the district through which the goods were exported.  The import data include both the district of clearance and district in which the products enter the country.  The databases use an 8-digit (sometimes 10 digits) Harmonized Code to classify the items traded.  Many goods travel by surface modes between the port of entry and the district of clearance.  The DOC estimates the principal mode by which the goods traveled to the United States.

The DOC produces some of the best trade data in the world.  However, foreign trade data have several inherent challenges.  The district of import or export can include several states, ports and airports.  The district of import unloading or export is often open to interpretation.  Many goods have components from all areas of the world.  However, the statistics do not (and, arguably, should not) attempt to disaggregate the goods by the district of initial assembly.  Imports involve similar ambiguities.  They may include parts from several production areas.  The destination is to some extent arbitrary.  They may travel first to a port of clearance, then to a retailer’s national warehouse, then to a regional warehouse, to a store, and finally to a consumer.  In each instance, the region of activity could change.

Air cargo services rely heavily on trucks to and from the airport, as well as to feed items from the hinterland to major airports.  This relationship is especially important for Los Angeles and to a lesser extent San Francisco, with their networks of forwarder gateways.  Sometimes, the DOC records items as being imported or exported at the interior point, and sometimes at the international airport.  Because of the complexity and variability of the delivery systems, no publicly available data source identifies the air freight traffic that travels by truck between the international gateway and the ultimate point of delivery.

General air cargo of the type carried by airlines, forwarders, and ACMI operators is very diverse.  It can include large machinery, finished goods, manufactured parts and goods in process, fresh and live seafood, fruits and vegetables, cut flowers, pharmaceuticals, and livestock.  The size of an individual shipment can vary but it is important to note that the rate scale for shipping tends to penalize small shipments by imposing a high minimum charge.  Some shipments may require a full wide-body freighter.  A few companies, using former Soviet military aircraft, specialize in carrying large and awkward items such as refinery cracking towers, large vehicles, and wind turbine blades.  These aircraft will fly into any airport that has appropriate aeronautical infrastructure and is as close as possible to the shipping destination.

At most airports, the population of passengers is relatively homogeneous.  However, each airport’s air freight business reflects the specific local circumstances, particularly the manufacturing base (if one exists) and in isolated cases, an unusual consuming base.  The inbound and outbound markets are often very different in commodities shipped, average yields, shippers, and seasonal patterns.  Where possible, carriers will try to balance the inbound and outbound shipping volumes to contain costs.

Individual commodities, in sufficient quantities, can drive airline scheduling decisions.  For several years, one large airline deployed 747 aircraft on its North America‑France route to carry chilled horsemeat from two slaughterhouses.  Asiana Airlines added a stop on its New York-Europe-Korea route to accommodate live lobsters.  Live sea urchins have been a major cargo between the Pacific Northwest and Asia.

Of the twelve airports, the seven smaller facilities are focused on domestic operations with virtually no international traffic.  Declining or stable cargo volumes indicate that any growth in regional production or consumption of air eligible products has been off-set by modal substitution to trucking minimizing any commodity shipments from the smaller airports.  Of the five larger airports:
· Ontario’s cargo volumes are almost entirely UPS and FedEx, whose operations serve the regional business districts and population, and have little focus on commodities.
· Oakland has built its commercial operations growth around FedEx and Southwest.  The ability to slow the loss of cargo volumes is a reflection of utilizing the available belly capacity of the carrier’s passenger fleet which is better suited to small volume shipments.
· San Diego has been successful in initiating international passenger service to Japan and uses 777 belly capacity for cargo shipments.  The runway is relatively short (9,400 feet), which makes the use of international freighters problematic and a focus on specific commodity shipping unnecessary.
· San Francisco serves a substantial passenger constituency in the Bay Area and is that region’s international gateway.  The high levels of passenger operations and the diversity of destinations facilitate fairly high levels of cargo activity.  Shipping is generic with limited focus on specific commodities.
· Los Angeles’ principal commodities do not differ substantially from the generic grouping of products that are typically shipped by air.  They are of high value, light weight, and usually time-sensitive.  These include perishables such as seafood, flowers, and fruits as well as electronics, textiles, machinery, engine parts, pharmaceuticals, and precious metals.
This diversification of products shipped through the airport helps insulate it from external events that could impact a single market or product.  The airport also serves many destinations with higher frequencies of air service, which helps to attract products from all over the world.  A downside of diversification is that there are multiple shippers, making it extremely difficult to effectively track initial sources and final destinations of products.  Product diversification also makes it difficult to isolate specific commodity-driven markets.

No airport-specific commodity flow data are available.  A primary reason is that airports usually only have general information about what passes through their facilities.  Shippers and freight forwarders are not required and do not inform airports about the contents of shipments.  Second, there is no correlation between the points of origins of products, the airports through which they ship, and Customs Districts.  The types of commodities shipped through Los Angeles ultimately depend on the import and export propensities of the regions that the airport serves.  LAX serves the entire United States, but must also compete throughout the country with other major airports.  It captures the largest share of total traffic in the western U.S. LAX’s air cargo includes a very wide mix of items that reflects the diversity of the American economy and the worldwide network of routes that serves the airport as a major gateway facility.  While the traffic mix follows several patterns, no single group of commodities dominates traffic at the airport or represents a high-potential target market.




2.1.7	SPECIAL FACILITY REQUIREMENTS

The special facilities that are discussed in this section are sometimes considered for development at airports with unique operating requirements.  Their development should be based on very specific market due diligence that weighs present and future demand, airport strengths and weaknesses, and comparative costs to develop and operate.  They are NOT essential, but where their addition may be appropriate, they can help increase efficiencies and reduce costs.
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Perishables

There is always a moderate amount of interest, particularly in California, expressed by stakeholders in the development of climate-controlled facilities to handle perishable products.  Given the international elements of several airport operations, there is a need to accommodate perishable goods such as fruits, vegetables, flowers, and seafood.  Nevertheless, the development of such a stand-alone facility is problematic because:  a) most carriers maintain some cooler capacity within their individual leaseholds, and b) perishables by their nature move through an airport very quickly, minimizing storage demand.  A number of perishable facilities have been developed and met with a lack of success.  Most notably in North America, JFK built the largest on-airport perishable facility in the U.S. in 1991.  After two years, it was still vacant and the cooling units were removed.  Orlando built a facility which was never occupied and lost $500,000 annually for years on the building.  In Dubai, the flower center has never been fully utilized and a major portion of the facility is now being converted for more traditional cargo processing.  There are currently no dedicated perishable facilities in California.  A more detailed and very specific due diligence should be conducted in the event that the future development of a facility for perishable goods is contemplated.  If such an effort is to take place, it will be critical to first determine the levels of perishable/climate controlled capacity that currently exist on the airport.  At this time, the inclusion of a facility specifically allocated to perishables handling is not contemplated for any airport.
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Certified Cargo Screening Facility (CCSF)

Because of the belly cargo screening requirement, and the intent of the TSA to push cargo screening back down the logistics chain, smaller cargo support functions have sought out Certified Cargo Screening Facilities (CCSF) for operating assistance and financial relief.  There are several such operations located off-airport in forwarder and trucking facilities.  There is some speculation that as security protocols mature, there will be increased interest in having a CCSF (or several) located within the airport.  This would reduce operating costs substantially if the facility can be located such that it will have airside access via a restricted service road.  This would eliminate the need to reload inspected cargo onto a truck for movement to the carrier.  A CCSF would be an ideal element in an on-airport cargo village.  A typical such facility allowing for truck circulation will require approximately 50,000 square feet.  LAX is the only California airport with such a facility.
[bookmark: _Toc322692987]


Dangerous Goods (Hazardous Material)

Dangerous goods are categorized as such, not necessarily because of what they are, but because of the chemicals or combination of ingredients that they contain.  As a result, the industry groups acids and explosives with aerosol containers, and perfumes, and a wide range of other products – many of them common household products – in between.  There are few examples of stand-alone dangerous goods facilities at commercial airports.  The reason is that the products are so varied, of basically limited scale, and for the most part treated very much as ordinary cargo (with appropriate safeguards), that there is no perceived need or financial justification to pay the handling and storage fees associated with a separate facility.

The handling of hazardous materials is usually the responsibility of the air carrier or the freight forwarder.  Those hazardous materials that are authorized to be shipped by air cargo carriers are regulated by the U.S. Department of Transportation (USDOT).  This study did not determine any specific hazardous material handling requirements of volumes sufficient to justify a separate facility.

Pressure Chamber

Occasionally, cargo screening may detect a potential device that could be considered dangerous.  Given the volumes of cargo to be handled at a facility such as LAX, there is a high likelihood that a number of such cargo detections may occur.  For such occasions, the availability of a pressure/detonation chamber would be desirable.  The land requirement is small (but must be isolated) – about 3,000 square feet – and can usually be allocated in the cargo complex.  The development of such a facility at an airport is typically based on a risk assessment conducted by airport management.
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U.S. Customs & Border Protection (CBP)

U.S. Customs & Border Protection (CBP) is both a key facilitator of goods movement and a control on shipping processes.  CBP’s primary focus is on origin and destination (O&D) international traffic.  As a major component from both an administrative and operating perspective, CBP can require a large office complex that will house not only their operations, but ideally other government agencies as well.  The result is a one-stop shipping center that facilitates clearance of cargo and the resolution of other transport issues for carriers, freight forwarders, and customs brokers.  It also has the added benefit of reducing the movement of private vehicles throughout the cargo complex. It would have applicability at larger airports with a high percentage of international shipments.
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Animal Care Facility

A number of larger commercial airports have identified a need for an animal care facility.  The logic is that animals frequently require specialized care and handling that demands expertise not typically available with standard staff.  Liability issues, as well as certain elements of hygiene and safety, also support the belief that a dedicated facility would be most appropriate.

From an industry perspective, such facilities often deal with three categories of animals.  The first category includes domestics, which for the most part are dogs and cats kept as house pets.  Many airports maintain kennels and boarding operations for these animals both as a service to employees and carriers, and as a source of revenue.  The second category is livestock, which is generally cattle and horses although pigs are often included in shipments.  These animals require stalls and, in many cases, exercise areas during required travel pauses.  The last category of animals includes exotics that are most often zoo or circus animals that are sometimes dangerous and almost always difficult to manage.

Although most carriers have some modest ability to accommodate smaller animals in their own facilities, the ability to handle a broader range of animals is considered an important value-added service to enable passengers to more conveniently board pets.  A facility of roughly 10,000 square feet on an acre of property could meet the needs of a larger airport.  LAX would be an ideal candidate for such a facility both as an amenity and revenue source - space permitting.
[bookmark: _Toc322692991]
2.1.8	CARGO HANDLING REQUIREMENTS

The handling of air cargo has evolved substantially over the past decade, from a business perspective as well as how the cargo is physically handled.  Air cargo handling companies have filled the gap created after carriers made the strategic determination to minimize investment in on-airport cargo facilities.  The result is a growing number of partnerships between handling companies and private developers to create a different and more efficient type of cargo-handling building.  While the lease would be to a single entity, the facility would typically have multiple tenants with a wide range of carriers in the mix.  This gives the airport the option to pursue leasehold compensation either through a traditional ground lease, or a hybrid arrangement that combines a reduced ground rent with a percentage of the fees generated by the actual cargo handling.  This latter arrangement would categorize such a facility as common use.  No California airports have such a facility.

2.1.9	LANDSIDE ACCESS

An air cargo operation is an inter-modal operation to which trucks are critical for delivery of cargo to points of origin or destination.  There are no accessing rail lines for freight at the target airports.  However, since the air and rail modes are largely suited for different cargoes and the limited freight that might connect between rail and air most typically will move on a truck, rail transport was not considered a factor in this Study.

Similarly, water ferries for cargo are not considered viable from a cost-benefit perspective.  Earlier studies, in other jurisdictions, identified several common major issues.  The first was covering the cost of the terminals and connecting infrastructure.  There were no indications that there would be sufficient volumes to cover operating costs for a roll-on–roll-off operation (driving a truck on and off a water ferry).  The second issue was conflict on the location of a viable terminal site.  The last issue, which was and is most problematic, is addressing the environmental concerns that such an operation could create.

Access for trucking is an important piece of the puzzle for air cargo growth.  Airports that do not have appropriate highway access to airport facilities could lose domestic cargo traffic to direct truck delivery, especially cargo that is not time sensitive.  Adequate access to the airport through the highway system is important and future highway needs and improvements must be coordinated appropriately among the airport, State and city planning agencies.  As air cargo grows, so will the truck traffic carrying the cargo to and from the airport.

2.2	COMMUNITY AND ENVIRONMENTAL ISSUES

2.2.1	REGULATIONS AND CONTROLS

Considering a regulation to be a federal or state law, with the exception of bi-lateral agreements, there are virtually no regulations that restrict air cargo growth at the California airports.  Bi-lateral agreements are negotiated between the federal government and other nations and define the levels of service, gateways, and routes into each country that can be flown by carriers.  These agreements have been in place for a number of years, but in many instances, are giving way to open skies agreements which provide for a competitive market place which tends to hold down fares and increase levels of service.

In a number of instances, airports with an international component may seek to obtain certification for part of their property as a Foreign Trade Zone (FTZ).  This certification comes from the federal government, and in essence states that the designated property, for custom duties and ad valorem taxes, is considered outside the United States.  This can be a substantial benefit for importers or for businesses that assemble products in the FTZ for future sale within the United States.  No import tax is paid on the product until it leaves the FTZ which enables the business to better link its cash outlays with sales revenues and increase profitability.  There is a well-defined application process, and the operation of an FTZ can be costly particularly in terms of security.

A last consideration that affects cargo development is federal staffing.  Despite progress in electronic goods clearance, the larger airports that handle international traffic will continue to rely on the federal agencies to ensure the timely release of international shipments.  If staffing availability for CBP, Agriculture, Fish and Wildlife, etc., does not grow correspondingly, then carriers will seek other ports of entry for cargo.



2.2.2	DOCUMENTED COMMUNITY ISSUES

Communities surrounding airports typically have a number of issues in common, most of which are directly related to quality of life or environmental issues.  (These are covered more specifically in the individual airport profiles that follow.)  At some airports, particularly the smaller ones, the issues can assume greater importance.  A challenge for all airports is to remain sensitive to, and address, community and regional concerns while providing high levels of service and an operating environment for the aviation industry that will maintain and grow local business.

Quality of life and environmental issues (with regard to air cargo) typically include:
· Levels of service on accessing roadways
· Numbers of trucks on regional roads
· Noise from trucks servicing the airport
· Emissions from aircraft, trucks, and on-ground equipment
· Noise and vibration from cargo aircraft
· Hours of operation for cargo aircraft (Curfews)
· Preservation of environmentally sensitive land
· Impacts on wildlife, and in particular, endangered species

However, there are other, non-quality of life or environmental issues that affect neighboring communities.  For example, air cargo has a substantial economic impact, which can improve the local economy.  In particular, air cargo operations provide well-paying jobs for the local community.  Another consideration is the impact of air cargo on the passenger services available at the airport.  Often, air cargo can sustain the operation of a passenger carrier serving an airport, so residents are provided with better overall passenger air service.  In addition, air cargo provides service redundancy or resiliency in the case of natural disasters.  For example, the Watsonville Airport provided the only access to the Pajaro Valley after the Loma Prieta earthquake.

2.2.3	ENVIRONMENTAL ISSUES

Greenhouse gases (GHGs) are a major contributor to climate change, resulting in rising global temperatures, changes in weather patterns, and the potential for rising sea levels caused by melting Arctic and Antarctic ice.  Scientists predict that even a modest 1° Celsius average global temperature increase may lead to more severe and unpredictable planetary weather patterns. (O'Gorman, 2012)

Many GHGs are generated by human activities with carbon dioxide (CO2) being the most prominent.  Along with nitrous oxide (N2O), and to a much lesser extent methane (CH4), these three gases account for virtually all GHGs.  The transportation sector typically emits CO2 and N2O, while other sectors of the economy contribute CH4 and to a much lesser extent hydro fluorocarbons (HFCs) and other fluoridated gases.

To meet the climate change challenge, in 2006, the State of California passed the Global Warming Solutions Act, Assembly Bill 32 (AB 32).  This legislation directed the California Air Resources Board (CARB) to develop regulations, market-based programs, and other scoping actions to reduce GHG emissions to their 1990 levels by 2020.  By 2050, GHGs are to be reduced to 80 percent below their 1990 levels.  An emission limit of 427 million metric tons (MMT) of CO2 equivalent gases was established by CARB for 2020.  Currently, California residents and businesses contribute just over 473 MMT to the atmosphere.  Meeting the year 2020 target will require an overall reduction of 46 MMT – ten percent – over the next decade.

The impact of the transportation sector to GHGs cannot be understated.  As shown in Exhibit 2.2.3-1, Current and 2020 Target Greenhouse Gas Emissions, transportation accounts for approximately 177 MMT per year to total GHG emissions, or approximately 38 percent.  If this sector’s emissions are to be reduced to their 1990 levels of 150 MMT, then a 16 percent reduction will be required by the transportation sector alone.

Exhibit 2.2.3-1
CURRENT AND 2020 TARGET GREENHOUSE GAS EMISSIONS
[image: ]
Source: 	California Air Resources Board.  2020 Emissions Forecast. www.arb.ca.gov/cc/inventory/data/forecast.htm



The trucking and aviation economic sector contributions to GHGs in California are shown in Exhibit 2.2.3-2, Heavy-Duty Vehicles and Aviation Components of GHG Emissions.  Heavy-duty trucks (those weighing over 8,500 pounds, which includes most trucks carrying air cargo) make up nearly seven percent of total emissions in the state and comprise about 19 percent of the transportation sector according to the CARB 2000-2010 GHG inventory.  Note that this total includes all heavy-duty trucks in the State, not just those serving airport traffic.  The CARB data also indicate that domestic aviation and airport related services contribute around one percent to the emissions total.

To help meet the goals of AB 32, the California State Legislature approved, and the Governor signed into law, the Sustainable Communities and Climate Protection Act of 2008, Senate Bill 375 (SB 375).  The goal of SB 375 is to help meet AB 32 goals by developing more environmentally sustainable communities through better land use planning.

Exhibit 2.2.3-2
HEAVY-DUTY VEHICLES AND AVIATION COMPONENTS OF GHG EMISSIONS
[image: ]
Source: 	California Air Resources Board.  Greenhouse Gas Inventory Data - 2000 to 2010.  www.arb.ca.gov/cc/inventory/data/data.htm



As required by SB 375, CARB set targets for 2020 and 2035 for each region covered by one of the State's 18 metropolitan planning organizations (MPOs).  By 2050, each MPO must demonstrate how that region will meet its GHG targets through the development of a Sustainable Communities Strategy (SCS) to be adopted as part of the Regional Transportation Plan (RTP).

Until the passage of Senate Bill 391 (SB 391) in 2009, Caltrans did not have legislative guidance to comprehensively plan for meeting the GHG reduction requirements of AB 32 and SB 375.  SB 391 requires Caltrans to update the California Transportation Plan (CTP) by 2015 and every five years thereafter.  Exhibit 2.2.3‑3, Relationship between SB 375 and SB 391, illustrates the relationship between SB 375 and SB 391 in meeting the objectives of AB 32.

In coordination with the MPOs responsible for developing the SCS and RTP, Caltrans is currently working on developing the 2015 CTP which will include the California Freight Mobility Plan as one of its elements.

Exhibit 2.2.3-3
RELATIONSHIP BETWEEN SB 375 AND SB 391
[image: ]
Source: 	California Department of Transportation.  Division of Aeronautics.  California Aviation System Plan Policy Element.  October 2011.  www.dot.ca.gov/hq/planning/aeronaut/documents/casp/policy_element_online.pdf



Opportunities and Strategies for GHG Emission Reductions

There are several opportunities and strategies for GHG emission reductions at California air cargo airports that will help meet AB 32 objectives.  Airports throughout California are already actively engaged in implementing sustainability strategies that incorporate GHG reduction measures, and there are other private sector, statewide, and federal efforts that are available to assist in this effort that will be described in the following sections.

Current Airport Authority Strategies

Table 2.2.3-1, Air Cargo Airport GHG Emission Reduction Programs, summarizes some key features of initiatives that the 12 largest air cargo airports are actively implementing with the intention to reduce airport-related emissions.  Some of these efforts are directly related to air cargo operation.  Other measures that are directed toward passenger aviation also impact air cargo because most passenger carriers also transport belly cargo.  These actions range from providing airport and tenant employee transit pass programs (Mineta, San Jose) to physically relocating air cargo ramps to reduce aircraft taxiing distances (Fresno Yosemite) to evaluating specific air cargo traffic GHG reduction potential for proposed arterial improvements (Los Angeles International).

Another commonly implemented action is to convert general service equipment (GSE) to electric or other alternative fuels.  California airports have also started to provide electrical hookups at gates and aircraft parking locations to reduce the need for auxiliary power from aircraft, and airports throughout the State are switching to light-emitting diode (LED) lighting on taxiways and in airport-owned buildings to reduce energy use.

Other Private Sector Strategies

Airport authorities can more readily implement GHG reduction measures with airport-owned assets such as facilities and vehicles, and they can negotiate with personal transportation operators (e.g., taxicabs, rental car and hotel shuttle buses) to encourage fleet shifts toward lower emission vehicles.  It is much more challenging to reduce emissions for the numerous privately-owned heavy-duty trucks that carry freight to and from air cargo facilities.

Large cargo integrators, such as DHL/Airborne Express, Federal Express, and United Parcel Service (UPS), have implemented green programs that include purchasing hybrid or low emission vehicles.  For example, DHL/Airborne Express worked with the Oakland Port Authority and purchased four compressed natural gas (CNG) delivery vans that operate to and from the Oakland International Airport.  Both Federal Express and UPS have begun to operate alternatively-fueled vehicles in limited applications.  UPS, for example, recently purchased 100 electric walk-in vans for use in California that are being manufactured in Stockton. These UPS electric vans will reduce the consumption of conventional motor fuel by approximately 126,000 gallons per year, according to UPS.

Table 2.2.3-1
AIR CARGO AIRPORT GHG EMISSION REDUCTION PROGRAMS
	AIRPORT NAME
	AIRPORT CODE
	AVAILABLE PLAN/REPORT
	RELATED URL
	KEY FEATURES RELATED TO AIR CARGO OPERATIONS

	Burbank-Glendale-Pasadena (Bob Hope) Airport
	BUR
	Clean Air Program (2005)
	http://www.burbankairport.com/noise/sustainability.html
	Installed battery chargers for electric ground support equipment (GSE) at all 14 aircraft parking positions at the terminal.  Taxiway lighting systems have been replaced with light-emitting diode (LED) lighting.

	Fresno Yosemite International Airport
	FAT
	Fresno Yosemite International Airport Sustainability Management Plan.  June 2012
	http://www.flyfresno.com/airport-guide/Sustainability
	New cargo ramp includes in-ground electrical systems to encourage use of electrical GSE equipment by tenants.  New ramp location reduces taxi distances by 13 percent, reducing emissions by aircraft.  Planning to install infrastructure for alternative fuels for tenants.

	Long Beach Airport
	LGB
	Long Beach Airport Green Programs
	http://www.lgb.org/information/green/air.asp
	A solar panel project to install solar panels at various locations.  Ramp improvements include installing preconditioned air and electrical power at each aircraft parking position allowing pilots to shut off auxiliary power units.  Converting to electric GSE and plane tugs has helped reduce commercial ramp emissions.  Tenants have purchased 25 electric vehicles and additional charging stations will be installed.  Will convert all taxiway lights to LEDs.

	Los Angeles International Airport
	LAX
	Los Angeles World Airports Sustainability Plan.  April 2008.
LAX Specific Plan Amendment Study.  Appendix F-GHG Emissions.  July 2012
Annual Sustainability Reports
	http://www.lawa.org/welcome_LAWA.aspx?id=1916
http://www.lawa.org/uploadedFiles/LAWA/pdf/Sustainability%20Plan%20(Final).pdf
	Produces annual sustainability report.  13.5 percent of power is green.  33 percent of tenant GSE equipment is alternative fuel.  Installing quick-charging stations at all cargo areas.  Assessing cargo-related emissions impacts for access route improvement design alternatives.

	Mineta San Jose International Airport
	SJC
	Specific Plans/Reports/Documentation not identified
	http://www.flysanjose.com/fl/environmental.php?page=air_quality/alt_fuels&exp=3&subtitle=Air+Quality
	Working with Southwest Airlines to convert GSE fleet to electric.  SJC was first airport in the western U.S. to be awarded a Voluntary Airport Low Emissions (VALE) grant to provide aircraft gates with preconditioned air and ground power to reduce jet and diesel fuel use.  New fuel farm and underground piping eliminates need to truck fuel.  Airport provides free transit passes to airport and tenant employees.  Bicycle paths and bike parking spaces.

	Oakland International Airport
	OAK
	Specific Plans/Reports/Documentation not identified
	http://www.oaklandairport.com/noise/environmental_airquality.shtml
	Port of Oakland adopted a sustainability policy, Three E's based on environmental responsibility, economic vitality and social equity.  DHL/Airborne Express own and operate four CNG delivery vans.  FedEx, OAK's largest cargo tenant, implemented Solar-Power Energy Program in 2005 that is expected to fuel 80 percent of the facility's energy needs.

	Ontario International Airport
	ONT
	Los Angeles World Airports Sustainability Plan.  April 2008.
Annual Sustainability Reports
	http://www.lawa.org/welcome_LAWA.aspx?id=1916
http://www.lawa.org/uploadedFiles/LAWA/pdf/Sustainability%20Plan%20(Final).pdf
	Produces annual sustainability report.  All tenant GSE equipment is electric.  Assesses cargo-related emissions impacts for arterial improvement alternatives.

	Sacramento International Airport
	SMF
	Participated in Inherently Low Emission Vehicle Pilot Program.  FAA.  January 2006
	http://www.faa.gov/airports/environmental/vale/media/ileav_report_final_2005.pdf
	Evaluated the feasibility of converting GSE vehicles to alternative fuels.

	Sacramento Mather Airport
	MHR
	
	
	

	San Diego International Airport
	SAN
	San Diego County Regional Airport Authority Air Quality Management Plan.  November 2009
	http://www.san.org/sdcraa/airport_initiatives/environmental/air_quality.aspx
	Upgrading power supply at all new and updated air cargo facilities.  Considering single-engine taxiing policy for all operators.  Working with tenants to implement sustainability.

	San Francisco International Airport
	SFO
	SFO Climate Action Plan - Vision: Mitigate the Total SFO Controlled Carbon Emissions.  March 2012
	http://www.sfenvironment.org/sites/default/files/fliers/files/sfo_cap_fy1011_2012_0330.pdf
	Developed Employee Commute Program that includes airline and airline support service employees.  Working with tenants on solid waste reduction and implementing commuter transit programs.

	Santa Ana (John Wayne) Airport
	SNA
	John Wayne Airport 2009 Annual Report, 
John Wayne Airport 2011 Annual Report
	http://www.ocair.com/ReportsPublications/AnnualReport/2009AR.pdf
http://www.ocair.com/annualreport/2011/files/jwa_2011_ar.pdf
	All aircraft loading bridges are equipped with preconditioned air and ground power to reduce jet and diesel fuel use.  Central Utility Plant (CUP) allows airport to generate approximately 95 percent of its own power – reducing both operating costs and environmental impact.
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UPS’ global alternatively-fueled fleet currently includes more than 2,000 trucks nationwide powered by CNG, liquefied natural gas (LNG), propane, and electricity.  UPS and Federal Express have also been testing hybrid technologies in collaboration with the federal government.  In one example, Federal Express worked with the U.S. Department of Energy National Renewable Energy Laboratory (NREL) Fleet Test and Evaluation Team to evaluate the annual in-service performance of three gasoline hybrid-electric delivery trucks in Southern California.  The study concluded that the difference in total cost and maintenance reliability between the hybrid delivery vehicles and standard diesel trucks was not significant, but that tailpipe emissions were dramatically lower in the hybrid vehicles. (U.S. Department of Energy. Vehicle Techologies Program, 2011)

This may lead to higher hybrid/alternative fuel use in these fleets than currently exists, but there are limitations to their widespread adoption.  There remain questions about the lifespan and maintenance costs of these newer technologies.  Furthermore, the limited range of some alternatively-fueled vehicles is not compatible with the driving distances required by delivery fleets.  Moreover, the infrastructure required for some types of fuels is limited, which also impedes widespread use.  Nonetheless, since these express freight carriers are the highest volume operators in the State, efforts to transition vehicle fleets to alternative fuels is encouraged by CARB through programs that are described on the following pages.

Statewide Strategies

There are other strategies to meet the challenge of converting heavy-duty trucks to alternative fuels or other low emitting technologies that are being implemented at the statewide level.  Two that are offered by CARB assist businesses with the purchase of clean air technologies.  These are discussed in the sections below.

Air Quality Improvement Program Hybrid Truck and Bus Voucher Incentive Program (HVIP)

At the statewide level, CARB has partnered with CALSTART to implement the HVIP.  This program provides vouchers to help California fleets purchase hybrid and zero‑emission trucks and buses.  The purpose of the program is to eliminate the cost premium that firms or public agencies face when attempting to purchase alternatively-fueled vehicles.

The HVIP is designed to offset about one-half of the incremental additional cost of eligible hybrid and battery-electric, medium- and heavy-duty vehicles using a simplified purchase voucher.  This amount was deemed critical by fleets and manufacturers to assist the early market adoption of newer technologies.  Designed to assist fleets and dealers by reducing this cost at the time of purchase, the program allows dealers to request a voucher with their fleet customers at the time of order.  The amounts are pre-set for each qualified vehicle, but can range from 


$8,000 to $45,000 per single purchase, but can reach $65,000 per vehicle if multiple vehicles are purchased.  More information about this program can be found at CARB’s HVIP website at: www.californiahvip.org.

Carl Moyer Memorial Air Quality Standards Attainment Program

Local air districts administer grants from this CARB program to achieve reductions in emissions of key pollutants from eligible on-road vehicles.  Grant awards are given on a first-come, first-served basis to successful applicants for engine repower (i.e., replacement) and retrofit projects.  There are five categories of heavy-duty diesel engines that qualify:
· Agricultural Vehicles and Equipment - Project examples: repower or retrofit irrigation pumps
· Locomotives - Project examples: alternative switchers, idle limiting device, remanufactured engines, and repower or retrofit
· Marine Vehicles and Equipment - Project examples: repower or retrofit commercial vessels, new vessel purchase, and cold-ironing ocean-going vessels
· Off-road Vehicles and Equipment - Project examples: repower, retrofit and replace tractors and other agricultural equipment, construction equipment, airport ground support equipment, and forklifts
· On-road Vehicles and Equipment - Project examples: repower, retrofit or replace heavy-duty trucks, and buses

More information on the Carl Moyer Program can be found at the CARB website at: http://www.arb.ca.gov/msprog/moyer/moyer.htm.

Providing Loan Assistance for California Equipment (PLACE)

The CARB PLACE initiative is a loan guarantee program to offer financial help for on‑road, heavy-duty fleet owners subject to the Statewide In-Use Truck and Bus Regulation and the Heavy-Duty Vehicle Greenhouse Gas Emission Reduction Regulation approved by CARB in 2008.  Developed in partnership with the California Pollution Control Financing Authority (CPCFA), PLACE provides competitive-rate financing for small businesses through commercial lenders participating in CPCFA’s California Capital Access Program (CalCAP).

Eligible fleets must be smaller than 40 heavy-duty trucks, operated by businesses with 100 or fewer employees, and earning less than $10 million in annual revenue.  They must have their primary economic effect in California with at least 51 percent of their total vehicle-mileage in the State.  These loans can be used to purchase on‑road, diesel-powered, heavy-duty trucks and equipment for compliance with CARB’s Statewide In-Use Truck and Bus Regulation and the Heavy-Duty Vehicle Greenhouse Gas Emission Reduction Regulation.  Loans can be used to buy tractors equipped with 2007 – 2009 model year engines certified to clean engine emission standards; tractors equipped with 2010 and later model year engines CARB-certified to 2010 and later model year emission standards; U.S. EPA Approved SmartWay aerodynamic technologies such as trailer side skirts, front trailer fairings, rear tail fairings, dual- or single-wide low-rolling resistance tires; or CARB-verified diesel emission control devices (exhaust retrofits).  More information can be found at the PLACE website at: http://www.arb.ca.gov/ba/loan/loan.htm

Other Strategies

The Transportation Research Board Airport Cooperative Research Program (ACRP) Report 56: Handbook for Considering Practical Greenhouse Gas Emission Reduction Strategies for Airports was developed in conjunction with a decision support tool designed to help airport operators identify, evaluate, prioritize, and implement practical, low-cost strategies to reduce and manage GHG emissions.  The tool, known as the Airport Greenhouse Gas Emission Assessment and Reduction (AirportGEAR) allows users to evaluate 125 potential reduction strategies, with the strategies grouped into 12 categories:
· Airfield Design and Operations (AF)
· Business Planning (BP)
· Construction (CN)
· Carbon Sequestration (CS)
· Energy Management (EM)
· Ground Service Equipment (GS)
· Ground Transportation (GT)
· Materials and Embedded Energy (ME)
· Operations and Maintenance (OM)
· Performance Measurement (PM)
· Renewable Energy (on-site) (RE)
· Refrigerants (RF).

Each reduction strategy is assessed based on three general criteria:
· Financial – Capital, operating, and maintenance costs as well as payback period.
· Implementation – timeframe, maturity of the technology, and airport control.
· Potential Impacts – GHG reduction, natural resources, built environment, regulatory compliance.

Table 2.2.3-2, Airport Gear Prioritized GHG Reduction Strategies, is a prioritized list showing the top 50 strategies based on an analysis of the three general criteria.  Some of these have already been implemented by airports in California as described earlier in Table 2.2.3-1.



Table 2.2.3-2
AIRPORT GEAR PRIORITIZED GHG REDUCTION STRATEGIES
[image: ]
Source:	Report 56: Handbook for Considering Practical Greenhouse Gas Emission Reduction Strategies for Airports. Transportation Research Board Airport Cooperative Research Program (ACRP), 2012. 

2.2.4	CHANGES IN UTILIZATION PATTERNS

As the cargo industry moves forward in 2013, several changes are expected to impact how the industry functions in California.  Some of these were discussed in the Emergent Trends Section but are reiterated here with more specific reference to the twelve airports.
1. Rising costs of fuel and security will continue to push domestic traffic to trucking.  This will impact the smaller airport operations, most of whose cargo could be trucked to one of the larger airports where economies of scale would lower the per pound shipping costs.
2. Rising costs of fuel and security will push some air cargo to ocean-borne transport slowing growth at the gateway airports.
3. The integrators will continue to emphasize second- and third-day delivery that will reduce the cargo flown from many airports in volumes sufficient to offset natural tonnage increases.
4. Changes in global distribution patterns, because of cost, will create the repatriation of some manufacturing from Asia.  This could reduce annual growth rates of international cargo traffic into gateways such as LAX and SFO.
5. International belly cargo capacity on passenger flights out of San Diego will reduce some of the growth at LAX.
6. Environmental considerations, specifically noise, will continue to create pressure on airports to impose or maintain curfews on nighttime operations.  This will discourage utilization of those facilities.
7. Modern aircraft technology and the growth of emergent inland gateways will slow incremental growth at west coast airports.

These are the primary macro considerations that were weighed in developing the forecasts for the airports.

2.3	FACILITY AND INFRASTRUCTURE DEMAND

In examining potential future demand for facilities and infrastructure, it is absolutely essential to address the perception that all airports are land-rich with substantial capacity for traditional cargo development and redevelopment.

[bookmark: _Toc324930683]2.3.1	PLANNING CONSIDERATIONS

To develop final recommendations, planning principals were used to ensure that the work remained on-target, reflected the realities of the air cargo industry, created initiatives that are fiscally prudent, and benefited the airports, the State, and airport tenants and users.  The principles include:

· To ensure that the aviation mission is protected.  Simply stated, this means that the operating infrastructure and capacity of the airport will not be adversely impacted by any recommendations, and that safety and security will always be paramount considerations.
· To stimulate regional development activity both within and extending beyond the airport boundaries.
· To base the recommendations on an understanding of cargo industry dynamics and factors driving the growth of cargo in North America and the State of California.
· To ensure the recommendations will be realistic so that expectations can be managed.
· To carefully consider business and physical planning options for the redevelopment of cargo areas.
· To identify and prioritize off-airport access improvements that would foster cargo growth and optimize landside access and egress options to individual facilities and cargo complexes both on- and off-airport.
· To ensure that the approaches to the current and future runways and all transitional surfaces are protected and all operating and safety guidelines addressed.
· To evaluate development options from both a private sector, and the city/region and the airport perspective.

These planning principles discussions with the airports raised several key considerations that must be factored into future capacity and demand planning.  These include:
· Airport preference to concentrate cargo operations in specific zones to allow for accommodation of other aviation and aviation support functions.
· Interest in the creation of an on-airport cargo village.
· Potential future displacement of cargo facilities because of new supporting aeronautical infrastructure or other competing aviation requirements.
· Air cargo industry trends toward third-party development and operating partnerships with handling companies.  This concept reduces the demand for carrier specific facilities, and increases the attractiveness of common-use facilities.

The result is that, in examining how best to address future demand, it is essential to consider that an airport may be constrained and planning affected accordingly.
[bookmark: _Toc105478631]
[bookmark: _Toc322597655][bookmark: _Toc322692975]2.3.2	PLANNING FOR DEVELOPMENT

Airports, in general, have indicated that their primary business goals include increasing or accommodating cargo volumes and growing the regional job base.  They, therefore, must strategically position themselves to initiate the development of supporting roadways, aeronautical infrastructure, and modern cargo facilities on a timely basis in order to meet demand generated by industry dynamics, and/or their own marketing initiatives.  At the same time, growth in the passenger segment of the business presents challenges to the airport to balance the allocation of its land and financial resources among competing business segments.  To better anticipate the level of demand and potential timing for new cargo development and supporting infrastructure, Caltrans initiated this Study.  An important component in the determination of future demand is the cargo forecast.

Unlike forecasts that are prepared for more conservative financial feasibility analyses upon which the sale of bonds may be predicated, the purpose of this forecast is to assist in planning for, and accommodating, the future growth of California’s air cargo business.  Using estimated growth rates, the airport can develop internal triggers for new facility development that will enable them to address the needs of cargo users and tenants while meeting fiscal responsibilities to regional constituents.

In the evolving cargo environment of 2013 consolidations, shifts in centralized freight operations, route changes, and technology are affecting how cargo moves and the airports through which cargo flows.  It will be particularly important therefore, for airports to monitor traffic patterns closely over the next several years.  The amount of building space and infrastructure leased by a number of the carriers is substantial and the tonnage they carry should be closely watched.  It is also important to note that the amount of tonnage reported by the integrators is often substantially understated because of unreported truck-to-truck activity.  The efficient utilization of existing facilities can stretch their useful life without adversely impacting the levels of service the airport seeks to provide.

[bookmark: _Toc322692976]2.3.3	FACILITY REQUIREMENTS

[bookmark: _Toc314846574]To determine future facility needs, an average utilization rate for cargo processing must be assumed.  To use one average for the wide range of cargo operations would not be an accurate method of assessing future facility needs.  For these planning purposes, the utilization rates shown in Table 2.3.3-1, Facility Planning Utilization Rates, were used to determine future facility requirements. These rates reflect industry best practices for comparable airports and operations.

Table 2.3.3-1
FACILITY PLANNING UTILIZATION RATES 
	TYPE OF CARGO
	RATIO
(TONS PER SQUARE FEET PER YEAR)

	Belly
	.75 to 1.50

	Freighter
	1.50 to 2.00

	Integrated
	2.00+


Source:	Landrum & Brown – Derived Best Practices

It is important to consider several other elements beyond throughput when preparing estimates of future space requirements.  The first is the amount of supporting office space, the second is storage space for equipment, and the third is space for security screening and inspection of both inbound and outbound goods.

[bookmark: _Toc322692977]2.3.4	PLANNING SEGMENTS

Planning for future air cargo facilities must accommodate three basic core activity segments – belly cargo, integrator, and freighter tonnage volumes.  Note that all three may not be present at a single airport.  Each has a different throughput expectation and a resultant translation of tonnage to necessary square footage.  The throughput assumptions are based in large measure on the following:
· Future inbound cargo will arrive in larger increments as carriers introduce more wide-body aircraft with more belly capacity into their fleets.
· New cargo facilities will be better configured to accommodate cargo handling and the interface between airside and landside operations.
· Building technology will continue to add efficiencies to cargo handling and sorting.
· The positive working relationships with federal agencies will be maintained.
· Cargo screening and clearance processes will become increasingly automated.
· Cargo handling companies will assume larger roles in the management and operation of cargo facilities that will eventually become common use with greater economies of scale for equipment and staff.
· The experience of the regional customs broker and freight forwarder community in handling cargo will facilitate throughput.

While each of these assumptions will have a positive impact on throughput, the planning for core activity segments was based on the range mid-point rather than the maximum rate.  This more conservative approach provides a margin for additional capacity in the future.

Airports such as LAX, SFO, SAN, and SMF will be challenged to provide sufficient space to effectively meet the needs of its air cargo tenants and users throughout the planning period from several perspectives.  The first is that a substantial amount of the existing warehousing capacity is functional, but not efficient.  The demolition of such buildings could create some expense and policy review issues, particularly with regard to residual value considerations.  The second is that the cost of development is extremely high in California.  To encourage third-party development may require flexibility on the ground lease or the length of the lease.  A third consideration is the development of new aeronautical infrastructure.  The creation of future cargo facilities and their allocation must be linked to the development of future infrastructure requirements for the airport.  Lastly, the needs of other competing business segments must be prioritized and addressed.

Space allocation should link the airport’s business goals and new facility development opportunities with the broader context of forecast demand, industry growth, and regional economic development.  Critical considerations are: a) facilitating where applicable, interlining between international and domestic flights, b) enabling combination carriers (those that fly both passenger and freighter aircraft) to run consolidated operations when necessary, and c) achieving maximum ramp productivity.  Approaches to the allocation of space must also take into consideration prudent and timely capital investment.

Space allocation practices could be instituted at two levels.  The first is allocating space within a building.  The second and more strategic level is allocating space among different uses at the airport.  Space permitting, airports have allowed market dynamics to shape their customer and tenant base.  Larger operations such as LAX and SFO saw growth prior to 9/11 begin to cause physical constraints in meeting the diverse requirements of a wide range of tenants and users.  In the current planning and business environment of reduced demand, the airports have been very accommodating to the industry in providing sites and facilities.  Based on the constraints and strategies discussed earlier, it does not appear that this flexibility can continue in the same allocation context at the busier airports.  While future development should always consider tenant and user needs, the more geographically constrained facilities will need to prioritize and focus future physical planning and development efforts to address their long-term responsibilities as regional economic drivers.  If done effectively, the twelve airports should be able to physically accommodate cargo growth for the next twenty years and beyond.

It is important that the allocation of space be linked to the general nature of a carrier’s operation, the efficiency with which the carrier processes cargo through its leasehold, and the demands the carrier’s operation places on the airport’s facilities.  While the cargo and passenger elements of the business can be segmented financially, it is far more difficult to separate the two operationally, particularly with regard to aircraft aprons.  Traditionally, a carrier would only lease and operate one cargo facility within a regional airport system.  Over the past several years, a number of carriers have established cargo as a separate revenue center, and have created the theoretical internal flexibility to split their passenger and freighter operations between airports.  There are issues regarding duplicate capital investment, but these can be partially addressed through creative leasing, financial incentives, third-party handling, and third-party development.  On the other hand, pure freighter operators do not have the constraint of passenger accommodation to impact their destination points, and their cargo is not typically as time-sensitive as that carried by the integrators.  Further, they do not have the same extensive ramp requirements.  Integrated carriers place far greater demands on an airport’s infrastructure.

There are several kinds of cargo facilities.  Regardless of how they are developed, they are not owned by the carriers, developers, or any of their partners.  Ownership remains with the airport.  The developers or tenants occupy the facilities through a leasing process for a fixed period of time.


· Single-tenant – These types of facilities were historically developed by carriers but have largely fallen out of favor due to carrier strategies to not lease property on airports.  Today, most such single-tenant facilities are utilized by the integrated carriers.
· Multi-tenant – These types of facilities house a variety of airlines and supporting businesses.  Typically, these facilities will be built by an independent third party or, on a limited basis, by a carrier or carrier consortium.
· Common-use – This type of facility has a single lessor – usually a handling company or third-party developer of the entire facility.  While the handler may serve multiple carriers, the airlines do not lease space and the cargo is processed in a common area.

Individual carrier practice and preference varies on the use of third parties to handle cargo, therefore changes cannot be readily implemented unilaterally.  Nevertheless, there are clear industry trends toward new business models in facility development and management.  There is an additional cost benefit with newer business models.  A consolidated operation in a common-use facility reduces demand for storage of equipment that is usually widely distributed throughout the cargo community.  Because of the proliferation of equipment around cargo buildings and on ramps, some busier airports establish and maintain a cap on the number of handling companies.  This kind of policy can offer additional benefits such as the development of quality controls and performance evaluations, improved service levels of the handling companies, and reduced costs to the carriers through the creation of economies of scale for both equipment and staff.

[bookmark: _Toc322692979]2.3.4.1	Allocating Space

When assessing allocation priorities for cargo operations, airports should consider four categories of potential user/tenant carriers, described as follows.

Domestic and Foreign Flag Passenger Carriers

Domestic and Foreign Flag passenger carriers’ cargo facilities should be located as close as possible to the passenger terminals.  Their operations rely on tugs to move cargo to the warehouse.  The transit time to and from the passenger terminal is a planning consideration.

Combination Carriers

Combination carriers typically operate a freighter in addition to their passenger operation.  Their ramp demands are more modest than pure freighter operators and their warehousing requirements are frequently greater than those of the integrators carrying comparable volumes.  For most such carriers, separation of the freighter and belly operations is possible but difficult and, in the case of the larger airports, should not be an issue.



Freighter Operators

Much of the business for airlines, such as Atlas, involves flying for other passenger or combination carriers.  In that capacity, they should be treated like combination carriers.  However, carriers such as Cargolux and NCA function independently, carry cargo that is not typically as time sensitive as that carried by the integrators, and have a less critical need to be proximate to the business districts.  These carriers, depending on the volumes they handle, may prefer not to lease space and be handled by a third party or the carrier for whom they fly.

Integrators

Integrators represent the only segment where there will be continuing use of freighters for domestic air cargo (other than occasional charters).  The integrators play an extremely critical role in driving future demand for aeronautical infrastructure and air cargo ramps – although it is unlikely that they will utilize Code F aircraft in their fleets.  This has been the most stable segment of the industry for the past ten years.  The cargo they carry is the most time sensitive and, arguably, has the greatest need to be closest to the regional business centers.  Nevertheless, these carriers, particularly those with small aircraft feeder service, can place heavy demands on the aeronautical infrastructure and airspace, and utilize a disproportionate amount of ramp, for which they typically demand exclusivity.

[bookmark: _Toc322692978]2.3.4.2	Estimating Future Facility Requirements

To estimate future capacity requirements the forecast tonnage figures have been adjusted to enable planning numbers to be developed that will more accurately reflect realistic operating requirements.

Warehouse Requirements

The warehouse requirements are based on throughput assumptions.  As indicated earlier, integrators process cargo through the facility much faster than other carriers; this reduces the overall building requirement.  Future planning should consider common-use cargo facilities with mechanization where feasible to also enhance building utilization.  For purposes of this review, a throughput factor of 1.5 tons per square foot was assumed for 2040 landside operations for all cargo other than integrators for which 2.0 tons per square foot was used.  In addition, for all of the airports, ten percent has been added to the warehouse requirement to allow for storage, and five percent for screening and inspection needs within the individual facilities.  These percentages reflect recent industry best practices.  Warehouse area requirements may not be exact due to rounding.

Office Requirements

Office requirements are typically calculated at ten percent of the square footage requirement for the warehouse.  This is the basic warehouse number exclusive of additional space for screening and storage.  For the purposes of more effective utilization of the land envelope at busier airports, integration of the office into a mezzanine in the warehouse is recommended.  Since mezzanine offices tend to be more expensive to build, this approach should be optional at airports where space is not as major a concern.  Office area requirements may not be exact due to rounding.

Aeronautical Infrastructure – Aircraft Parking Positions

Aeronautical infrastructure requirements include several primary considerations:
· Minimize the amount of taxi-time and distance for freighter aircraft where possible.
· Ensure that there is sufficient aircraft ramp to accommodate peak demand for cargo terminal access and parking, giving specific consideration to average aircraft stand occupancy time.
· Ensure that the aircraft apron has sufficient access and egress for peak operating windows.

Aircraft ramp space (or apron) can vary based on the type of aircraft being operated.  For purposes of air cargo, most aircraft fall into one of four categories determined by the FAA’s Airport Reference Code (ARC).  Code C aircraft, a 737, requires 2,300 square yards of ramp space.  Code D aircraft, a 767 or DC-10, requires 3,900 square yards of ramp space.  Code E aircraft, a 747, requires 6,500 square yards of ramp space.  The new B747-800F is a Code F aircraft and will require 8,650 square yards of ramp.  These criteria were used to determine future aircraft ramp space.  Given the aeronautical infrastructure requirements for the larger aircraft, it is unlikely that the smaller airports will Code E or F aircraft on a regular basis.  Of the larger airports, only SAN becomes problematic due to a runway length of less than 10,000 linear feet.

International shipping schedules, customs clearances, foreign curfews, and federal screening requirements all limit flexibility with aircraft parking to some extent; however, most positions would be used more than once a day.  Prudent planning should typically consider two turns per day, usually one in the morning and a second in the evening, per parking position.  However, for all the smaller airports, whose cargo operations are largely focused on the integrators, one turn per day was the basic assumption.

[bookmark: _Toc322692983][bookmark: _Toc322692981][bookmark: _Toc105478628]In addition, there will be a minimum of 50 feet provided (where appropriate) between the rear of the cargo buildings and the nose of the aircraft for staging and equipment maneuvering.  This is included in the ramp estimates.  Aircraft parking area requirements may not be exact due to rounding.



Auto Parking Requirements

There are a number of operating assumptions that factored into the review of automobile parking requirements:
· The autos will belong to one of three groups: employees working in the cargo facilities, visitors/customers of the carriers, and government employees and individuals visiting a central government (predominantly CBP) complex at some of the larger airports.
· Auto parking requirements will be lower for warehouse staff who work in highly automated facilities.
· Typical employee auto parking for an air cargo operation ranges from three to eight spaces per 10,000 square feet of warehouse.  A utilization level near the midpoint was assumed.  (Note that the midpoint use reflects increased staffing efficiencies and handling efficiencies.)
· Typical employee auto parking is three to five spaces per 1,000 square feet of air cargo office.  Based on estimated levels of use, a utilization level of three per 1,000 square feet was assumed.
· Two additional positions per square foot of office were included for estimating the parking positions for CBP to accommodate customers.
· Integrator operations are labor-intensive and require twice the number of parking positions.
· Typical planning allows for 300 square feet per parking space (inclusive of circulation areas).

Auto parking area requirements may not be exact due to rounding.

Landside Operations

An air cargo operation must be multi-modal – virtually all cargo arrives at the cargo facility by truck.  As a result, it is essential that landside planning consider trucking operations, as well as the accommodation of automobiles at the cargo facilities.  Landside planning requirements include truck parking and queuing, roadway geometry, employee parking, customer parking, and potential alternative access for employees.  Basic trucking industry operations were considered to determine vehicle usage and size estimates.  Operating considerations were included with industry planning guidelines to size the requirements for the facilities and to understand the potential levels of traffic on the roads serving the cargo complex.

The 53-foot tractor trailer is, and will remain, the most prevalent vehicle throughout the forecast period at the larger airports.  To accommodate vehicles of this size, truck courts (the area in front of the cargo building dedicated for parking and maneuvering) of 150 feet deep are recommended.  This will enable the trucks to back into the bays without impacting the movement of other vehicles on access roads during peak hours.  Based on anticipated usage, the numbers of truck bay doors should be maximized at each cargo building.  This would require a minimum separation of 12 feet from centerline-of-truck to centerline-of-truck.  For smaller airports with smaller individual shipments, the van or a five ton truck will be more common.

Because cargo facilities can be configured differently and have different operating requirements for trucking, the areas allocated for trucking operations are based on the core or basic warehouse area times 1.1. This will allow for sufficient area for docking, maneuvering, and staging.

In calculating trucking requirements, the primary consideration is origin and destination (O&D) traffic.  Three other basic assumptions were utilized in estimating truck traffic:
· the trucks would operate with less than a full payload,
· the trucks would operate 286 days a year, and
· there will be an approximately equal in and outbound flow of trucks.

These considerations tend to raise the anticipated amount of daily trucking activity.  It should be noted that the following numbers are 2040 estimates for planning purposes.  Should roadway levels of service become an issue in the future a more detailed analysis will be required.
· For smaller integrator cargo operations, the primary vehicle is assumed to be the van with back up by trucks.
· For larger cargo operations, the tractor-trailer becomes the dominant vehicle.
· In certain instances a mix of vehicles is assumed based on industry norms.  The tonnage assumptions are:
· Vans – Two tons
· Trucks – Ten tons
· Tractor-trailers – Twenty tons

The scope of this analysis did not allow for a more detailed study of existing traffic.

2.3.4.3	Forecast Information

Historical air cargo volumes presented were reported by the individual airports to the Airports Council International (ACI) and were published in the ACI 2004-2011 World Airport Traffic Reports.  Where available, the 2011 and 2012 freighter aircraft operations and the passenger belly-freighter split of cargo volumes were provided by the airports.  Data from USDOT Form 41 Schedules and T-100 datasets were used, when necessary, to supplement the available airport data.  In cases when a recent forecast was provided by the airport, the resultant growth rates from the forecast were applied to the current operating levels.  For most airports, cargo volumes dropped dramatically over the past decade as a result of security issues, shifts to trucking, carrier relocations, and the economy.  Assumptions for the forecasts were based on a review of historical trends, market dynamics, and discussions with the airports.  These forecasts anticipate stabilization or modest increases over the forecast period.

2.4	AIRPORT PROFILES

2.4.1	LOS ANGELES INTERNATIONAL AIRPORT

[image: ]

Discussion

LAX is one of the busiest cargo airports in North America.  It is also one of the top three passenger gateways (SFO and SEA are the other two) to North America from Asia.  For environmental reasons, the airport operates under a critical capacity constraint that limits the developable on‑airport warehouse capacity.  The Airport Master Plan Alternative D allocates 2,342,000 square feet.  With traffic still less than two million tons per annum, the airport has capacity, even with a number of aging facilities, to accommodate traffic volumes.  With modern facilities that increase throughput, the airport should be able to handle as much as three million tons; but, this will require some fairly substantial redevelopment of their cargo complexes and perhaps the introduction of new approaches to building management.

From an airside perspective, LAX has a fairly limited number of cargo ramp positions, with a large percentage of that number allocated to integrators.  The ability to park passenger aircraft overnight near the terminals is a critical issue at LAX.  This passenger aircraft parking requirement competes for cargo aircraft parking capacity on the north side of the passenger terminal.  The airport has also determined that their primary cargo operators will continue to have exclusivity on their leasehold aircraft aprons.  On the landside, there are a number of concerns.  The first is the ability of trucks to maneuver and queue at the cargo facilities, many of which were built before the 53 foot tractor‑trailer became the vehicle of choice for goods movement.  A second issue is the geometry of the on-airport roads connecting to the cargo facilities which presents challenges for the larger trucks.  The last issue is the overall levels of service on the access roads.  The reduced demand over the past ten years has mitigated many of the issues that were facing LAX in 2000.  However, as the cargo activity recovers, regional truck traffic will increase.

Capacity

Table 2.4.1-1, Current Cargo Facilities, identifies the current and planned cargo facilities at LAX Airport:

Table 2.4.1-1
CURRENT CARGO FACILITIES
Los Angeles International Airport (LAX)
	DESCRIPTION
	CURRENT TOTALS5

	Site Area (acres)
	166

	Warehouse (square feet)
	2,000,000

	Office (square feet)1
	200,000

	Building Footprint (square feet)
	2,200,000

	Auto Parking (spaces)2
	2,181

	Auto Parking Area (square feet)2
	722,319

	Trucking Operations Area (square feet)3
	809,623

	Aircraft Apron Area (square feet)
	3,247,633

	Aircraft Parking Positions4
	74

	Code D/E/F (Wide body/Jumbo/Super Jumbo)
	74

	Code C (Narrow body)
	0

	Code A/B (Feeders)
	0


Notes:	1)	LAX does not track office space or parking totals.  Office space was estimated using a parameter of 10 percent of the total building footprint.
	2)	Auto parking space counts and auto parking area were partially estimated using Google Earth satellite imagery, and visual inventory was very limiting due to overhead highway ramps.
	3) 	Trucking Operations Area square footage is the sum of truck dock (doors/bays/spaces) and truck dock maneuvering.
	4)	Aircraft parking positions estimated using the following parameter: 35,100 square feet per Code D aircraft, and 58,500 square feet per Code E aircraft.
	5)	All capacity data based on source information unless noted otherwise.
	6)	Feeder aircraft are small propeller driven aircraft that transport small amounts (one to two tons) of cargo.
Sources: 	On-site airport visit by System Metrics Group, Inc., and Landrum & Brown analysis.

The Los Angeles International Airport Specific Plan Amendment Study Report, prepared in 2013, mentions future runway expansions from 8,925 feet to 9,529 feet for Runway 06L/24R and from 10,285 feet to 11,535 feet for Runway 06R/24L that will help facilitate any projected growth in cargo traffic.  However, there are no land areas designated for future cargo development.



Forecast

Air cargo volumes at LAX have decreased 0.4 percent annually from 1,834,023 metric tons in 2003 to an estimated 1,773,003 metric tons in 2012.  Despite recent global economic issues, international air cargo has averaged growth of 1.5 percent per year over the 9-year period.  By comparison, reported domestic air cargo volumes at LAX have experienced a general downward trend over the 9‑year period because of the economy and 9/11.  As a result, international air cargo volumes at LAX accounted for 59.2 percent of total air cargo tonnage in 2012 versus 50.1 percent in 2003.  The air cargo forecast for LAX is predicated on the following key assumptions:
· Domestic air cargo volumes at LAX will rebound from the recent decline and will increase 1.0 percent annually over the forecast period.
· International air cargo volumes at LAX will continue to increase at a rate faster than the domestic air cargo volumes, growing 2.5 percent per year over the forecast period.
· Reported mail volumes at LAX will continue to increase at a rate reflective of the domestic air cargo volumes at 1.0 percent annually.  It is anticipated that the element of mail currently moving by air (primarily international) will continue to increase despite a decline in other less urgent mail segments.

Based on the foregoing assumptions, air cargo volumes at LAX are forecast to increase from 1,773,003 metric tons in 2012 to slightly more than 3.0 million metric tons by 2040, averaging growth of 1.9 percent per year (see Table 2.4.1-2, Air Cargo Forecast, and Exhibit 2.4.1-1, Air Cargo Forecast).

[bookmark: _Toc347221155]For purposes of evaluating dedicated cargo facilities and apron areas at LAX, the total cargo operations were estimated for the forecast period.  Future operations were estimated by determining the amount of cargo carried by freighter aircraft utilizing the belly to freighter split supplied by the airport.  The freighter share of the cargo was then divided by the total freighter operations in the last reported year, resulting in an average tons per freighter operation factor.  This factor was then applied to the future air cargo volumes to determine future freighter operations.  The operations forecast assumes that this ratio and the split of cargo between passenger and dedicated freighter operations will remain constant over the forecast period.  Freighter operations are forecast to increase from 19,802 in 2012 to 33,685 in 2040.
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Table 2.4.1-2
AIR CARGO FORECAST
Los Angeles International Airport (LAX)
[image: ]
Note: “E” refers to estimate.
Sources:  	Landrum & Brown and LAWA.


Exhibit 2.4.1-1
AIR CARGO FORECAST
Los Angeles International Airport (LAX)
[image: ]
Sources:  	Landrum & Brown and LAWA.

CALIFORNIA AIR CARGO GROUNDSIDE NEEDS STUDY	[image: ]

Caltrans		Page 76
Facility and Infrastructure Requirements

Warehousing

The forecast cargo volume for LAX for 2040, is 3,016,000 tons.  The majority of the tonnage (66 percent) is estimated to be international.  Of the international 1,990,800 tons, approximately 51 percent or 1,015,308 tons is estimated to be freighter-borne cargo.  Because LAX serves as a traditional gateway with a fairly even split of cargo between freighter and passenger aircraft, and the fact that much of it will require federal inspection, a throughput assumption of 1.5 tons per square foot is appropriate.  Overall the tonnage translates to a requirement for an estimated 2,000,000 square feet of warehousing.  Planning would allow for an additional 10 percent for storage and 5 percent for screening on the warehouse floor.  The amount of traffic will be handled in multiple facilities – a number of which will require direct access to the aircraft apron.
Basic Warehousing – 2,000,000 x 1.15 = 2,310,000 square feet building footprint

Office

Office requirements are calculated at 10 percent of the basic warehousing.  For LAX, the volume of cargo and the resultant size of the buildings indicate that future development should consider a mezzanine office construction, so the office space would not be added to the building footprint.  The office requirement is 200,000 square feet.  The total building footprint would amount to 2,310,000 square feet.

The growth in international traffic will warrant a larger presence of federal agencies for both interdiction and facilitation.  There are no clear guidelines for allocation of space given the variety of federal operations.  A 100,000 square foot facility is recommended to house CBP and the Transportation Security Administration (TSA) personnel and their screening requirements that cannot be conducted in the cargo buildings.

Aircraft Parking

A freighter operation is a takeoff or a landing.  The 33,685 operations that are forecast for LAX in 2040 equate to 16,843 aircraft annually.  Using 286 operating days per year (cargo flights typically operate ½ day on Saturday and not on Sunday) this equates to roughly 60 aircraft per day.  Using a guideline of 1.75 square feet of ramp per square foot of (freighter-oriented) warehouse, would result in an estimated ramp requirement of 1,780,000 square feet.  A second approach was also used to look at ramp needs.  Two daily turns per aircraft would equate to a maximum of 30 aircraft on the ground at one time.  Based on estimated use, half of these are assumed to be Code D and half to be Code E.  This would reflect a heavy orientation towards the trans-Pacific market.  Using the guidelines for Code D and E aircraft, the estimated ramp requirement would need to be 1,660,000 square feet to accommodate 15 Code D and 15 Code E aircraft simultaneously.  The larger number – 1,780,000 is used for planning purposes.



Auto Parking

Since integrator/freighter cargo operations typically involve 24 hour staffing with staff rotation, and there is a mix of belly cargo volumes, the middle of the range for parking allowance – five per 10,000 square feet for warehousing – is recommended.  This would equate to 1,000 positions – expanded to 1,100 to include customer positions.  An additional 600 positions would be allotted for office parking.  Given the size of the international business segment, 300 positions should be provided for U.S. Customs and Border Protection (CBP) and their customers.  The 2,000 positions would require roughly 600,000 square feet of parking.  If space is not available on the airport, off-airport facilities with a shuttle service would be a potential solution for employee parking.

Truck Traffic

It is assumed that 80 percent of the cargo will be off and on-loaded at the airport.  This translates to roughly 2,410,000 tons that will arrive or depart on a truck – 8,440 tons a day.  Because of the size of the tonnage shipments, the probability is that the primary vehicle (60 percent) will be a tractor-trailer with an estimated load of twenty tons.  Other vehicles will include some larger trucks (30 percent) with a ten ton capacity, and vans with a two ton payload (10 percent).  Vehicles are assumed to have balanced inbound and outbound tonnage.  Therefore, planning should allow for 125 tractor‑trailers a day, 125 trucks, and 210 vans or other smaller vehicles.  The vehicles can arrive around-the-clock, but roadway planning should consider two three-hour peaks – one in the morning and a second in the evening, during which roughly 60 percent of the traffic will occur.  This would generate 92 operations (46 vehicles) for each of the six peak hours.

The truck apron should allow for queuing and maneuvering and, if the space permits, be separated from the auto parking area.



Access Considerations

LAX is located in Los Angeles County in Caltrans District 7 and lies within ten miles of some of the most congested freeways in California.  Mobility and travel time reliability are major issues facing access to the airport.  Exhibit 2.4.1-2, Nearby State Highways, is a map showing the location of major routes on the State Highway System (SHS) near the LAX’s center of cargo operations.

Exhibit 2.4.1-2
NEARBY STATE HIGHWAYS
Los Angeles International Airport (LAX)
[image: ]
Source:  	System Metrics Group, Inc.


Regional State Highway System Access

Interstate 105 (I-105) provides direct access to the air cargo facilities that lie adjacent to Imperial Highway on the south side of the airport.  Interstate 405 (I‑405) lies approximately ½ mile east of most air cargo operations at LAX.  Other major highways within ten miles of LAX include I-10, I-110, and SR-91.

Table 2.4.1-3, Top Congested Freeways, shows the top ten most congested freeways in District 7 during the third quarter of 2012.  I-405 was the second most congested freeway in the district, with I-10 being ranked fifth.  I-105 and SR-91 both also make the top ten.

Table 2.4.1-3
TOP CONGESTED FREEWAYS
Caltrans District 7 (Los Angeles and Ventura Counties)
[image: ]
Source: 	Caltrans, 2012 Q3 Mobility Performance Report (MPR) District 7 Summary.

Exhibit 2.4.1-3, Major Freeway Bottleneck Locations, shows the locations of major freeway bottlenecks in District 7 from the 2009 Caltrans Mobility Performance Report (MPR).  Two bottlenecks are within proximity of LAX: one on I‑10 westbound at Robertson Boulevard (ranked eighth on the list of major bottlenecks) and the other on I-405 southbound at Culver Boulevard.
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Exhibit 2.4.1-3
MAJOR FREEWAY BOTTLENECK LOCATIONS
Caltrans District 7 (Los Angeles and Ventura Counties)
[image: ][image: ]
Source: 	Caltrans, 2009 Mobility Performance Report (MPR), 2011.
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Arterial Connectivity to the State Highway System

Exhibit 2.4.1-4, Primary Arterial Access Routes, highlights the major arterials that provide access to the nearest SHS access points.  I-105 provides nearby access to both the Imperial Highway and Imperial Cargo Complex (ICC) locations.  The ICC is a cluster of warehouses located at the corner of Aviation Boulevard and Imperial Highway that handles the highest percentage of cargo at LAX.

There are also major cargo handlers east of the airport adjacent to Century Boulevard (e.g., Mercury, United Airlines, American Airlines, and Alaska Airlines).  Cargo reaches these facilities primarily along Century Boulevard and I-405, but airport staff indicated that Aviation Boulevard is a secondary access point to the region’s State Highway network.

Exhibit 2.4.1-4
PRIMARY ARTERIAL ACCESS ROUTES
Los Angeles International Airport (LAX)
[image: ]
Source:  	System Metrics Group, Inc.



Programmed Projects

There are several regional projects that may help to improve air cargo access at LAX.  Table 2.4.1-4, Programmed Projects, is a list of these on-going, programmed, and planned projects identified in the Aviation and Airport Ground Access Appendix from the Southern California Association of Governments (SCAG) 2012-2035 Regional Transportation Plan (RTP) that may impact air cargo operations at LAX.  In addition to these improvement projects, there is also a study programmed to assess interchange improvements on I-105 adjacent to the LAX cargo facilities.  The Sepulveda Boulevard/I-105 interchange has been identified by LAWA as being one of 58 intersections in the vicinity of LAX that are going to be significantly impacted by traffic by year 2025.  A proposed northbound off-ramp improvement would require a further engineering study.  This project study report is anticipated to begin in Fiscal Year 2013/2014.

Future Considerations

The forecast for LAX indicates there will be a need to accommodate three million tons of cargo annually.  At the same time, the airport is faced with an environmentally‑driven constraint that limits warehouse capacity.  This creates an imperative for cargo throughput of 1.5 tons per square foot per year, in the buildings, and a roadway infrastructure that is geared for modern tractor-trailers in all instances.  Enhanced material handling systems in the facilities, the introduction of common use management and operations, and more efficient design should enable the airport to handle the warehousing requirement.  A major concern, however, will be the ability to handle aircraft parking, particularly since the competing need for aircraft apron for overnight passenger aircraft parking is so critical.  The creation of additional capacity for the aircraft apron can be addressed in part through conserving land by the vertical development of future warehousing.  The redevelopment of the cargo areas to include double-decking of new warehousing could create new parking capacity for ten to fifteen wide-body aircraft.  It is also important to note that the future projection for auto parking indicates a need for more than 15 acres.  This could be accommodated off site with shuttles.

If this cannot be accomplished, there is ample capacity at ONT to accommodate any growth that cannot be addressed at LAX.  Experience has shown, however, that the industry would prefer not to relocate.



Table 2.4.1-4
PROGRAMMED PROJECTS
Los Angeles International Airport (LAX)
	SCAG RTP PROJECT ID
	YEAR PROJECT LISTED IN RTP
	PROJECT DESCRIPTION

	LAX-10
	2004
	Widen Aviation Blvd. (from Century Blvd to Manhattan Beach Blvd.) to 3 lanes in each direction.

	LAX-11
	2004
	Upgrade Florence/I-405 interchange.  Add 2 lanes to each on and off-ramp.

	LAX-12
	2004
	Widen Arbor Vitae (from I-405 to Sepulveda) to 3 lanes in each direction.

	LAX-13
	2004
	Upgrade La Tijera/Sepulveda intersection.  Add 1 additional turning lane from southbound La Tijera to southbound Sepulveda and from northbound Sepulveda to northbound La Tijera.

	LAX-14
	2004
	Reconstruct I-405 southbound off-ramp to La Cienega southbound to a major arterial 4-lane standard.

	LAX-15
	2004
	Widen La Cienega from Arbor Vitae to Century Blvd. to 3 lanes in each direction.

	LAX-16
	2004
	In Inglewood, construct south half of I-405 interchange at Arbor Vitae.

	LAX-26
	2008
	Add a 2nd left-turn lane northbound and southbound at Centinela Avenue.

	LAX-29
	2012
	Airport Blvd. & Manchester Ave. intersection.  Restripe eastbound approach to provide one left-turn lane, two through lanes and a through/right lane.

	LAX-30
	2012
	Arbor Vitae St. & Aviation Blvd. intersection.  Widen eastbound approach to provide one left-turn, two through lanes and a right-turn lane.

	LAX-31
	2012
	Imperial Hwy. & Sepulveda Blvd. intersection.  Restripe northbound approach to provide one left-turn lane, three through-lanes and two right-turn lanes.

	LAX-32
	2012
	La Cienega Blvd. & I-405 ramps north of Century Blvd. Widen northbound approach to provide two left-turn lanes and two through lanes.

	LAX-33
	2012
	La Tijera Blvd. & Sepulveda Blvd. intersection.  Restripe westbound approach and modify signal to provide two left-turn lanes, on through lane and a through/right lane.

	LAX-34
	2012
	La Tijera Blvd. & Sepulveda Blvd. intersection.  Restripe eastbound approach to provide two left-turn lanes, a through/left lane and one right-turn lane.


Source: 	2012-2035 Southern California Association of Governments (SCAG) Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS), April 2012.

2.4.2	OAKLAND INTERNATIONAL AIRPORT
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Discussion

Despite the industry-wide slowdown, OAK has now assumed the role of largest cargo airport in the Bay Area.  Capitalizing on its land resources, OAK facilitates operations for UPS and FedEx, which maintains an expandable 40 acre mini-hub.  The FedEx facility will benefit from a 100,000 square foot, $50 million investment which further establishes the cargo credentials of the airport.  The FedEx operation includes connections to the Memphis mega-hub as well as wide-body 777 flights to Tokyo Narita Airport, Japan.  UPS has focused its development in a large off-airport facility.  (This transfer operation takes place on land leased from the Port of Oakland.)  Additional off-airport property serves as home to a substantial community of customs brokers and freight forwarders who (because of the proximity of the Port of Oakland) deal in both ocean-borne and airborne shipments.  In addition to the two major integrators, DHL maintains a small facility with feeder aircraft operations in the Northfield.  The cargo operations benefit from the absence of a curfew which enables carriers to operate 24/7.

The greatest amount of belly cargo is carried by Southwest.  While its fleet does not lend itself to carrying large volumes of cargo, the frequency of flights generates a fairly substantial amount of tonnage.

In 2011, total cargo tonnage at OAK was about the same as it was in 1995, and about 65 percent of the peak year in 2000.  Although the reduced volumes alone would indicate substantial available capacity for the next decade, the airport has earmarked the Northfield for long-term growth and is prepared to make substantial investments when appropriate market demand indicates a need.


Capacity

Table 2.4.2-1, Current Cargo Facilities, identifies the current and planned cargo facilities at OAK Airport:

Table 2.4.2-1
CURRENT CARGO FACILITIES
Oakland International Airport (OAK)
	DESCRIPTION
	CURRENT TOTALS4

	Site Area (acres)1
	123

	Warehouse (square feet)
	452,707

	Office (square feet)2
	50,300

	Building Footprint (square feet)
	503,007

	Auto Parking (spaces)
	1,681

	Auto Parking Area (square feet)
	471,223

	Trucking Operations Area (square feet)3
	307,100

	Aircraft Apron Area (square feet)
	1,743,527

	Aircraft Parking Positions
	30

	Code D/E/F (Wide body/Jumbo/Super Jumbo)
	6

	Code C (Narrow body)
	24

	Code A/B (Feeders)
	0


Notes:	1)	Site acreage does not include the 100,000 square-foot FedEx facility currently under construction.
	2)	Allocated office space was not provided by source.  Office space area was estimated using a parameter of 10 percent of the total building footprint.
	3) 	Trucking operations area square footage is the sum of truck dock (doors/bays/spaces) and truck dock maneuvering.
	4)	All capacity data based on source information unless noted otherwise.
Sources: 	On-site airport visit by System Metrics Group, Inc., and Landrum & Brown analysis.

There is no mention of any future runway expansions for the existing Runway 09L/27R, Runway 09R/27L, Runway 11/29, and Runway 15/33 at OAK.  Based on the Oakland International Airport Master Plan prepared in 2006, there are land areas designated for future cargo development.  The 10,001 foot length of Runway 11/29 enables international traffic.

Forecast

The air cargo volumes at OAK have decreased 1.9 percent annually from 597,383 metric tons in 2003 to 501,813 metric tons in 2012.  International air cargo was introduced at OAK in 2005 with 16,989 metric tons in the first year.  This traffic has remained fairly constant with 18,014 metric tons in 2012.  International air cargo volumes at OAK accounted for roughly 4 percent of total air cargo tonnage in 2012.  The air cargo forecast for OAK is predicated on the following key assumptions:


· Domestic air cargo volumes at OAK have leveled out following the recent decline and will begin to increase based on a linear trend and growing at 1.5 percent annually.
· International air cargo volumes at OAK will begin to increase at a rate faster than the domestic air cargo volumes, growing at 3.4 percent per year over the forecast period.
· Mail volumes at OAK will continue to increase at a rate slightly higher than the domestic air cargo volumes at 1.6 percent annually.

Based on the foregoing assumptions, air cargo volumes at OAK are forecast to increase from 501,813 metric tons in 2012 to 778,900 metric tons by 2040, averaging growth of 1.6 percent per year (see Table 2.4.2-2, Air Cargo Forecast, and Exhibit 2.4.2-1, Air Cargo Forecast).

For purposes of evaluating dedicated cargo facilities and apron areas at OAK, the total cargo operations were estimated for the forecast period.  Future operations were estimated by determining the amount of cargo carried by freighter aircraft utilizing the belly to freighter split supplied by the airport.  The freighter share of the cargo was then divided by the total freighter operations in the last reported year, resulting in an average tons per freighter operation factor.  This factor was then applied to the future air cargo volumes to determine future freighter operations.  The operation forecast assumes this ratio and the split of cargo between passenger and dedicated freighter operations will remain constant over the forecast period.  Freighter operations are forecast to increase from 16,992 in 2012 to 26,375 in 2040.

Facility and Infrastructure Requirements

Warehousing

The forecast tonnage for OAK for 2040 is 778,900 tons.  The majority of the tonnage (92 percent) is estimated to be domestic with most of the total tonnage expected to be handled on freighters.  Because OAK is targeting international business as a growth segment, there will be a mix of belly and freighter cargo but, the predominance of the integrator operations indicates that a throughput assumption of 2.0 tons per square foot is appropriate.  The tonnage translates to an estimated requirement for 340,000 square feet of warehousing.  Planning would allow for an additional 10 percent for storage and 5 percent for screening in the facility.  The amount of traffic will be handled in multiple facilities a number of which will require direct access to the aircraft apron.
Basic Warehousing – 340,000 x 1.15 = 375,000 square feet
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Table 2.4.2-2
AIR CARGO FORECAST
Oakland International Airport (OAK)
[image: ]
Note: “E” refers to estimate.
Sources:  	Landrum & Brown and Oakland International Airport.


Exhibit 2.4.2-1
AIR CARGO FORECAST
Oakland International Airport (OAK)
[image: ]
Sources:  	Landrum & Brown and Oakland International Airport.
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Office

Office requirements are calculated at 10 percent of the basic warehousing.  For OAK, the volume of cargo and the resultant size of the buildings indicate that future development should consider a mezzanine office construction, so the office space would not be added to the building footprint.  The office requirement is roughly 34,000 square feet.  The total building footprint would total 375,000 square feet.

The growth in international traffic will warrant an increased presence of federal agencies for both interdiction and facilitation.  There are no clear guidelines for allocation of space given the variety of operations.  A 5,000 square-foot facility is recommended to house CBP and TSA personnel and their screening requirements that cannot be conducted in the cargo buildings.  This need not be a stand-alone facility.

Aircraft Parking

A freighter operation is a takeoff or a landing.  The 26,375 operations that are forecast for OAK equate to 13,188 aircraft annually.  Using 286 operating days per year (cargo flights typically have limited weekend operations) this equates to roughly 46 aircraft per day.  Using a guideline of 2.50 square feet of ramp per square foot for freighter/integrator intensive operations, would result in an estimated ramp requirement of 850,000 square feet.  Two daily turns per aircraft would equate to a maximum of 23 aircraft on the ground at one time.  Half of these are assumed to be Code C and half to be Code D.  This would reflect a heavy orientation towards the domestic.  Using the guidelines for Code C and D aircraft, the estimated ramp requirement calculates to 810,000 square feet to accommodate 13 Code C and 10 Code D aircraft simultaneously.  The larger number has been applied to the requirements.

Auto Parking

Since integrator/freighter cargo operations typically involve 24 hour staffing with staff rotation, and there is a mix of belly cargo volumes, the middle of the range for parking allowance - five per 10,000 square feet for warehousing - is recommended.  This would equate to 170 positions – expanded to 200 to include customer positions.  An additional 112 positions would be allotted for office parking.  Given the projected international business segment, 25 positions should be provided for CBP and their customers.  The 337 positions would require roughly 101,000 square feet of parking.

Truck Traffic

It is assumed that 70 percent of the cargo – roughly 540,000 tons will arrive or depart on a truck – approximately 1,906 tons a day.  Because of the size of the tonnage shipments, the probability is that the primary vehicle (50 percent) will be a truck with an estimated load of ten tons.  Other vehicles will include some larger tractor-trailers (25 percent) with a twenty ton capacity, and vans with a two ton payload (25 percent).  Vehicles are assumed to have balanced inbound and outbound loads.  Planning should, therefore, allow for 48 trucks a day, 12 tractor-trailers, and 119 vans or other smaller vehicles.  The vehicles can arrive around the clock, but roadway planning should consider two three hour peaks – one in the morning and a second in the evening, during which roughly 60 percent of the traffic will occur.  This would generate 32 operations (16 vehicles) for each of the six peak hours.  The nature of the FedEx operation will require a large truck queuing area which is contemplated in the planning.

The truck apron should allow for queuing and maneuvering and, if space permits, be separated from the auto parking area.

Access Considerations

Oakland International Airport is located in Alameda County in Caltrans District 4.  The airport lies adjacent to I-880, one of the most congested freeway corridors in the District and one of the primary freeways that connects the East Bay cites with the South Bay cities.  Mobility and travel time reliability are major issues facing access to the airport.  Exhibit 2.4.2-2, Nearby State Highways, is a map showing the location of major routes on the State Highway System (SHS) near OAK.

Exhibit 2.4.2-2
NEARBY STATE HIGHWAYS
Oakland International Airport (OAK)
[image: ]
Source:  	System Metrics Group, Inc.

Regional State Highway System Access

I-880 provides direct access to the air cargo facilities at Oakland International and serves traffic between Oakland and San Jose.  I-880 connects with I-80 in Oakland which either leads across the Bay into San Francisco to the west or north toward Sacramento.  I-238 is a spur route that links I-580 with I-880 providing access to the Central Valley in the east.  I-980 is a spur route that links I-880 with SR-24 providing access to the Walnut Creek area of Contra Costa County.

Other state highways within 10 miles of OAK are: SR-13, SR-61, SR-92, US-101, SR-123, SR-185, and I-280.

Table 2.4.2-3, Top Congested Freeways, shows the top twenty most congested freeways in District 4 during the third quarter of 2012.  I-880 in Alameda County is second most congested freeway in the District.

Table 2.4.2-3
TOP CONGESTED FREEWAYS
Caltrans District 4 (San Francisco Bay Area)
[image: ]
Source: Caltrans, 2012 Q3 Mobility Performance Report (MPR) District 4 Summary.


Exhibit 2.4.2-3, Major Freeway Bottleneck Locations, shows the locations of major freeway bottlenecks in District 4 from the 2009 Caltrans Mobility Performance Report (MPR).  Three bottlenecks are within proximity of OAK: North of OAK on I‑880 in Oakland just north of the I-880/SR-185 junction, South of OAK just north of I-880/SR-61 junction and on I-880 just south of the I-880/SR-92 junction.



Exhibit 2.4.2-3
MAJOR FREEWAY BOTTLENECK LOCATIONS
Caltrans District 4 (San Francisco Bay Area)
[image: ][image: ]
Source: 	Caltrans, 2009 Mobility Performance Report (MPR), 2011.
Arterial Connectivity to the State Highway System

Exhibit 2.4.2-4, Primary Arterial Access Routes, highlights the major arterials that provide access to the nearest SHS access points.  Hegenberger Road and 98th Avenue both connect Airport Drive to the I-880.  FedEx’s cargo facilities are located on Air Cargo Way which connects to Airport Drive via Ron Cowan Parkway.  UPS and Southwest Airlines Cargo are located on Air Cargo Road which connects to Airport Drive via John Glenn Drive.  DHL/Airborne Express, though not handling air cargo at the present, has a facility located on Earhart Drive that serves as warehousing for local truck traffic.

Exhibit 2.4.2-4
PRIMARY ARTERIAL ACCESS ROUTES
Oakland International Airport (OAK)
[image: ]
Source:  	System Metrics Group, Inc.


Programmed Projects

There are several regional projects that may help to improve air cargo access at OAK.  Table 2.4.2-4, Programmed Projects, is a list of these programmed projects identified in the Metropolitan Transportation Commission (MTC) Transportation 2035 Regional Transportation Plan (RTP).

Table 2.4.2-4
PROGRAMMED PROJECTS
Oakland International Airport (OAK)
	MTC RTP PROJECT ID
	PROJECT DESCRIPTION

	21131
	Build a BART Oakland Airport Connector between the Coliseum BART Station and Oakland International Airport.

	22084
	Improve access to Oakland International Airport’s North Field, connecting SR-61 (Doolittle Drive) with Earhart Road and extending infield area at North Field.


Source:  	Metropolitan Transportation Commission (MTC) Transportation 2035 Regional Transportation Plan (RTP).

Future Considerations

The long-term cargo growth of the airport is anticipated to be driven by integrator expansion and by growth in the international segment.  The capacity existing in 2000 was sufficient for the cargo volumes which, at that time, were equivalent to tonnages not forecast until 2032.  The addition of 100,000 square feet of modern FedEx facility alone should add approximately 200,000 tons of capacity to a business segment where most of the growth is anticipated to occur.  In addition, the airport has designated the North Airfield for cargo expansion which should ensure adequate capacity for the forecast period.


2.4.3	SAN FRANCISCO INTERNATIONAL AIRPORT

[image: ]

Discussion

San Francisco was one of the U.S. airports most adversely affected by the events of 9/11.  This is due in large measure to the decisions of domestic passenger carriers to right size their fleets.  United Airlines, in particular, reduced the gauge of many of its aircraft dramatically cutting wide-body service, and switching narrow-body activity to regional jets – substantially reducing cargo capacity.  The airport has not fully recovered its status as a large cargo airport (500,001 - 1,000,000 tons per year), and tonnages are at early 1990s levels.  However, the airport remains an important facility and is still the third largest cargo handler in California and the seventh largest in the United States, and so remains an important air cargo facility.

In 2002, SFO explored the development of new cargo facilities and received feasible proposals that would have expanded capacity in the new development alone to more than 1,000,000 tons.  The diminishing cargo volumes after 9/11 led to the cancellation of that effort.  It did, however, demonstrate the airport’s interest in cargo growth and the ability to accommodate increases in tonnage volume over the long term.  Currently, the airport is utilizing a somewhat more aggressive cargo forecast than other airports to plan for recovery of cargo volumes lost over the past decade.  This is one of the few airports where (based on forecasts) such due diligence appears necessary.  The planning includes flexible alternatives linked to the Master Plan and phasing that will be tied to market triggers.



Capacity

Table 2.4.3-1, Current and Planned Cargo Facilities, identifies the current and planned cargo facilities at SFO Airport:

Table 2.4.3-1
CURRENT AND PLANNED CARGO FACILITIES
San Francisco International Airport (SFO)
	DESCRIPTION
	CURRENT TOTALS5

	Site Area (acres)
	105

	Warehouse (square feet)
	772,832

	Office (square feet)
	249,250

	Building Footprint (square feet)1
	1,267,780

	Auto Parking (spaces)2
	707

	Auto Parking Area (square feet)
	222,105

	Trucking Operations Area (square feet)3
	542,350

	Aircraft Apron Area (square feet)4
	878,400

	Aircraft Parking Positions
	19

	Code D/E/F (Wide body/Jumbo/Super Jumbo)4
	18

	Code C (Narrow body)
	1

	Code A/B (Feeders)
	0


Notes:	1)	Building footprint includes warehouse, office and GSE built-in space.
	2)	Auto parking space counts were partially estimated using Google Earth satellite imagery.
	3) 	Trucking Operations Area square footage is the sum of truck dock (doors/bays/spaces) and truck dock maneuvering.
	4)	Aircraft parking positions estimated using the following parameter: 20,700 square feet for Code C aircraft, 35,100 square feet per Code D aircraft, 58,500 square feet per Code E aircraft, and 77,850 square feet per Code F aircraft.
	5)	All capacity data based on source information unless noted otherwise.
Sources:  	On-site airport visit by System Metrics Group, Inc., and Landrum & Brown analysis.

Per airport personnel, there are no land areas designated for future cargo development, but there is a phased redevelopment plan in place to address long-term needs.

Forecast San Francisco International Airport (SFO)

The cargo volumes at SFO have declined since 2003, dropping from 573,525 metric tons in 2003 to 380,790 metric tons in 2012, representing an average decline of 4.4 percent per year.  The decline of domestic air cargo volumes exceed that of international air cargo volumes, declining at 4.9 percent per year compared to 3.2 percent per year for international.



Industry market outlooks were researched to have a better understanding of the expected growth in air cargo traffic, and in particular, for the North American and Asia Pacific regions, as regions that primarily impact cargo activity at SFO.

The air cargo forecast for SFO is predicated on the following key assumptions:
· Cargo traffic is expected to remain flat until 2015 and then grow 3.8 percent annually over the remainder of the forecast period.
· Mail is expected to increase at the same rate as cargo over the forecast period.  While the U.S. Postal Service expects total mail volumes to decrease, the pieces traveling by air are expected to remain fairly stable or increase slightly depending on routes and destinations.
· International traffic is based on the Asia-Pacific growth rates from the Airbus Global Market Forecast, as the majority of international cargo is from that region.

Based on the foregoing assumptions, air cargo volumes at SFO are forecast to increase from 380,790 metric tons in 2012 to 972,000 metric tons by 2040, averaging growth of 3.4 percent per year (see Table 2.4.3-2, Air Cargo Forecast, and Exhibit 2.4.3-1, Air Cargo Forecast).

For purposes of evaluating dedicated cargo facilities and apron areas at SFO, the total cargo operations were estimated for the forecast period.  Future operations were estimated by determining the amount of cargo carried by freighter aircraft utilizing the belly to freighter split supplied by the airport.  The freighter share of the cargo was then divided by the total freighter operations in the last reported year, resulting in an average tons-per-freighter operation factor.  This factor was then applied to the future air cargo volumes to determine future freighter operations.  The operations forecast assumes this ratio and the split of cargo between passenger and dedicated freighter operations will remain constant over the forecast period.  Freighter operations are forecast to increase from 6,274 in 2012 to 12,020 in 2040.

Facility and Infrastructure Requirements

Warehousing

The forecast tonnage for SFO for 2040 is 972,000 tons.  The majority of the tonnage (75 percent) is estimated to be international.  Of this 639,700, tons, approximately 23 percent or 147,000 tons is estimated to be freighter-borne cargo by foreign flag carriers.  Because SFO serves as a traditional gateway, the mix of cargo indicates that a throughput assumption of 1.5 tons per square foot is appropriate.  Overall the tonnage translates to an estimated requirement for 650,000 square feet of warehousing.  Planning would allow for an additional 10 percent for storage and 5 percent for screening in the facility.  The amount of traffic will be handled in multiple facilities a number of which will require direct access to the aircraft apron.
Basic Warehousing – 650,000 x 1.15 = 748,000 square feet building footprint
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Table 2.4.3-2
AIR CARGO FORECAST
San Francisco International Airport (SFO)
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Note: “E” refers to estimate.
Sources:  	Landrum & Brown and San Francisco International Airport.


Exhibit 2.4.3-1
AIR CARGO FORECAST
San Francisco International Airport (SFO)
[image: ]
Sources:  	Landrum & Brown and San Francisco International Airport.
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Office

Office requirements are calculated at 10 percent of the basic warehousing.  For SFO, the volume of cargo and the resultant size of the buildings indicate that future development should consider a mezzanine office construction, so the office space would not be added to the building footprint and therefore conserving space.  The office requirement is roughly 65,000 square feet.  The total building footprint would amount to 748,000 square feet.

The growth in international traffic will warrant a much larger presence of federal agencies for both interdiction and facilitation.  There are no clear guidelines for allocation of space given the variety of operations.  If space is available, a 50,000 square feet facility is recommended for consideration to house CBP and TSA personnel and their screening requirements that cannot be conducted in the cargo buildings.  This would provide a service to regional freight forwarders and could encourage shipping through SFO.

Aircraft Parking

A freighter operation is a takeoff or a landing.  The 12,000 operations that are forecast for SFO equate to 6,000 aircraft annually.  Using 286 operating days per year (cargo flights typically have limited weekend operations) this equates to roughly 21 aircraft per day.  Using a guideline of 1.75 square feet of ramp per square foot of (freighter-oriented) warehouse, would result in a ramp requirement of roughly 390,000 square feet.  Two daily turns per aircraft would equate to a maximum of 11 aircraft on the ground at one time.  Half of these are assumed to be Code D and half to be Code E.  This would reflect a heavy orientation towards the trans-Pacific market which is expected to increasingly focus activity at larger gateways.  Using the guidelines for Code D and E aircraft, the estimated ramp requirement would need to be roughly 500,000 square feet to accommodate 6 Code D and 5 Code E aircraft simultaneously.  The larger number has been used in estimating future needs.

Auto Parking

Since integrator/freighter cargo operations typically involve 24 hour staffing with staff rotation, and there is a mix of belly cargo volumes, the middle of the range for parking allowance - five per 10,000 square feet for warehousing - is recommended.  This would equate to 325 positions – expanded to 360 to include customer positions.  An additional 195 positions would be allotted for office parking.  Given the projected international business segment, 100 positions should be provided for CBP and their customers.  The 620 positions would require roughly 186,000 square feet of parking.  Off airport parking with a shuttle could be considered but is not anticipated to be necessary.



Truck Traffic

It is assumed that 90 percent of the cargo will be off and on-loaded at the airport.  This translates to roughly 870,000 tons that will arrive or depart on a truck – 3,060 tons a day.  Because of the size of the tonnage shipments, the probability is that the primary vehicle (50 percent) will be a tractor-trailer with an estimated load of twenty tons.  Other vehicles will include some larger trucks (25 percent) with a ten ton capacity, and vans with a two ton payload (25 percent).  Vehicles are assumed to have balanced inbound and outbound loads.  Planning should therefore allow for 38 tractor‑trailers a day, 38 trucks, and 142 vans or other smaller vehicles.  The vehicles can arrive around the clock, but roadway planning should consider two three-hour peaks – one in the morning and a second in the evening, during which roughly 60 percent of the traffic will occur.  This would generate 44 operations (22 vehicles) for each of the six peak hours which would roughly correspond to regional traffic peak hours.

The truck apron should provide a 150 foot depth to allow for queuing and maneuvering and if the space permits, be separated from the auto parking area.

Access Considerations

San Francisco International, owned by the City and County of San Francisco, is physically located in San Mateo County in Caltrans District 4.  The airport lies adjacent to US-101, one of the most congested freeway corridors in the District and one of the primary freeways connecting San Francisco to San Jose.  District 4 is the second most congested district in California, and as with other urban area airports in California, mobility and travel time reliability are major issues facing access to SFO.  Exhibit 2.4.3-2, Nearby State Highways, is a map showing the location of major routes on the State Highway System (SHS) near SFO.



Exhibit 2.4.3-2
NEARBY STATE HIGHWAYS
San Francisco International Airport (SFO)
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Source:  	System Metrics Group, Inc.


Regional State Highway System Access

US-101 provides direct access to the air cargo facilities at SFO and serves traffic between San Jose and San Francisco.  US-101 connects with I-80 in San Francisco leading across the Bay into the East Bay counties of Alameda and Contra Costa.

I-380 is a spur route that links the airport to I-280 another principal freeway connecting San Francisco to South Bay cities such as San Jose.  I-280 also connects to SR-1 (19th Avenue and Presidio Parkway in San Francisco) which is a major route to reach destinations in the North Bay (Marin, Napa, and Sonoma counties).

Table 2.4.3-3, Top Congested Freeways, shows the top twenty most congested freeways in District 4 during the third quarter of 2012.  US-101 in San Mateo County is fourth most congested freeway in the District.

Table 2.4.3-3
TOP CONGESTED FREEWAYS
Caltrans District 4 (San Francisco Bay Area)
[image: ]
Source: 	Caltrans, 2012 Q3 Mobility Performance Report (MPR) District 4 Summary.

Exhibit 2.4.3-3, Major Freeway Bottleneck Locations, shows the locations of major freeway bottlenecks in District 4 from the 2009 Caltrans Mobility Performance Report (MPR).  Two bottlenecks are within proximity of SFO: one on US-101 in downtown San Francisco and the other on US-101 in San Mateo County at the SR‑92 interchange.



Exhibit 2.4.3-3
MAJOR FREEWAY BOTTLENECK LOCATIONS
Caltrans District 4 (San Francisco Bay Area)
[image: ][image: ]Source: 	Caltrans, 2009 Mobility Performance Report (MPR), 2011.

Arterial Connectivity to the State Highway System

Exhibit 2.4.3-4, Primary Arterial Access Routes, highlights the major arterials that provide access to the nearest SHS access points.  I-380 ends at North Access Road, which serves North Cargo Joint Use Freight Facility and the Japan Airlines cargo building.

Most cargo serving facilities are located immediately adjacent to North McDonnell Road which runs parallel to US-101.  The quickest access route to US-101 for freight along North McDonnell Road is to take San Bruno Avenue.  There are two cargo facilities (Building #16 - the old TWA Cargo and Commissary) that serve TRUX, U.S. Airways, Philippine Airlines, and Lufthansa Technik.  Cargo going to this facility from areas north of SFO (e.g., Oakland, San Francisco) likely take the main SFO terminal access road to access South McDonnell Road.  Cargo from areas south of SFO (e.g., San Jose and Silicon Valley) access South McDonnell Road via Millbrae Avenue.

Exhibit 2.4.3-4
PRIMARY ARTERIAL ACCESS ROUTES
San Francisco International Airport (SFO)
[image: ]
Source:  	System Metrics Group, Inc.

Programmed Projects

There are several regional projects that may help to improve air cargo access at SFO.  Table 2.4.3-4, Programmed Projects, is a list of these programmed projects identified in the Metropolitan Transportation Commission (MTC) Transportation 2035 Regional Transportation Plan (RTP).

Table 2.4.3-4
PROGRAMMED PROJECTS
San Francisco International Airport (SFO)
	MTC RTP PROJECT ID
	PROJECT DESCRIPTION

	22279
	Construct new US-101/Produce Avenue interchange (includes replacement of Produce Avenue on- and off-ramps and South Airport Boulevard ramps to US-101 at Wondercolor Lane).

	98176
	Construct auxiliary lanes on US-101 from 3rd Avenue to Millbrae and reconstruct US-101/Peninsula interchange.


Source: 	Metropolitan Transportation Commission (MTC) Transportation 2035 Regional Transportation Plan (RTP).

Future Considerations

The forecast for SFO is based on growth assumptions in the most current cargo forecast provided by the airport and had been adjusted to reflect the anticipated growth from the most recent tonnage figures.  The projected 972,000 million tons reflects a substantial increase over the forecast period.  The resultant demand for new development has been anticipated by the airport from a planning perspective.  Property has been designated for expansion and a phasing plan for the development is in place.  The critical elements will be the potential demand for 11 aircraft parking positions, and 4.5 acres of associated automobile parking.  Given historical planning that has occurred at the airport and the ability to go vertical with warehousing, should the occasion warrant it at the time, there should be no problem accommodating the forecast.  It will be important, however, to monitor demand and performance trends to ensure that any new development does not start prematurely.


2.4.4	ONTARIO INTERNATIONAL AIRPORT
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Discussion

The airport serves as a western U.S. hub for UPS and also has a substantial FedEx operation in place.  As part of the Los Angeles World Airport (LAWA) System, ONT is well-positioned to work in concert with LAX to ensure that the region can accommodate growth over the long-term.  In 2002, LAWA began a solicitation which eventually ended with the selection of a private developer to construct a million square feet of new cargo facilities.  This anticipated the potential congestion that would occur as a result of growth at LAX, and the provision of a regional alternative for tenants and users who would be adversely impacted.  After several years of business development efforts, the project was discontinued.  This was due in large measure to two factors.  First, the downturn after 9/11 eliminated any near‑term congestion issues at LAX.  In fact, 2011 cargo volumes at LAX were about at the same level as they were in 1995.  Without the operating constraints, no carrier was willing to move.  Second, there is a natural tendency for carriers (particularly international carriers) to remain close to the city-center because of their passenger constituencies.  This creates redundancies for shippers for international destinations as well as the ability to consolidate shipments – thereby reducing costs.  The freight forwarders who control most of the international traffic showed no interest in diverting shipments out of LAX.

ONT has a multiple runway system, the longest of which at 12,200 feet, can easily accommodate long-range, wide-body freighter traffic.  It has the demonstrated capacity (and a carefully developed plan) for substantial expansion when the demand is there.



Capacity

Table 2.4.4-1, Current Cargo Facilities, identifies the current and planned cargo facilities at ONT Airport:

Table 2.4.4-1
CURRENT CARGO FACILITIES
Ontario International Airport (ONT)
	DESCRIPTION
	CURRENT TOTALS4

	Site Area (acres)1
	180

	Warehouse (square feet)
	793,063

	Office (square feet)
	5,626

	Building Footprint (square feet)
	798,689

	Auto Parking (spaces)
	1,950

	Auto Parking Area (square feet)
	862,361

	Trucking Operations Area (square feet)2
	75,425

	Aircraft Apron Area (square feet)3
	2,535,005

	Aircraft Parking Positions
	53

	Code D/E/F (Wide body/Jumbo/Super Jumbo)
	53

	Code C (Narrow body)
	0

	Code A/B (Feeders)
	0


Notes:	1)	ONT operates under a “through-the-fence” agreement with UPS.  Site area total includes the 66-acre UPS off-airport parcel located adjacent to and on the southeastern boundary of ONT.
	2) 	Trucking Operations Area square footage is the sum of truck dock (doors/bays/spaces) and truck dock maneuvering.
	3)	Aircraft apron area includes a 2,174,375 square foot apron located on the 66-acre UPS off-airport parcel.
	4)	All capacity data based on source information unless noted otherwise.
Sources:  	On-site airport visit by System Metrics Group, Inc., and Landrum & Brown analysis.

There is no mention of any future runway expansions for existing Runway 08L/26R and Runway 08R/26L at ONT.  Previous planning efforts designated 100+ acres available for cargo expansion.

Forecast

Air cargo volumes at ONT have decreased 2.5 percent annually from 518,710 metric tons in 2003 to an estimated 422,440 metric tons in 2012.  International air cargo has averaged growth of 15.0 percent per year over the 9-year period.  By comparison, reported domestic air cargo volumes at ONT have experienced a general downward trend over the 9-year period.  As a result, international air cargo volumes at ONT accounted for 8.3 percent of total air cargo tonnage in 2012 versus 1.8 percent in 2003.  The air cargo forecast for ONT is predicated on the following key assumptions:


· Domestic air cargo volumes at ONT will rebound from the recent decline and will increase at 1.0 percent annually over the forecast period.
· International air cargo volumes at ONT will follow the linear trend defined since 2003, allowing international cargo to continue to increase at a rate faster than the domestic air cargo volumes.
· Mail volumes at ONT will increase at 1.2 percent annually over the forecast period.

Based on the foregoing assumptions, air cargo volumes at ONT are forecast to increase from 412,440 metric tons in 2012 to approximately 592,200 metric tons by 2040, averaging growth of 1.3 percent per year (see Table 2.4.4-2, Air Cargo Forecast, and Exhibit 2.4.4-1, Air Cargo Forecast).

For purposes of evaluating dedicated cargo facilities and apron areas at ONT, the total cargo operations were estimated for the forecast period.  Future operations were estimated by determining the amount of cargo carried by freighter aircraft utilizing the belly to freighter split supplied by the airport.  The freighter share of the cargo was then divided by the total freighter operations in the last reported year, resulting in an average tons per freighter operation factor.  This factor was then applied to the future air cargo volumes to determine future freighter operations.  The operation forecast assumes this ratio and the split of cargo between passenger and dedicated freighter operations will remain constant over the forecast period.  Freighter operations are forecast to increase from 16,292 in 2012 to 23,393 in 2040.

Facility and Infrastructure Requirements

Warehousing

The forecast tonnage for ONT for 2040 is 592,000 tons.  This is estimated to be largely freighter-borne cargo by integrators (99 percent).  UPS has a mini-hub and FedEx a substantial operation.  The throughput assumption therefore is two tons per square foot.  This translates to an estimated requirement for 300,000 square feet of warehousing.  Planning would allow for an additional 10 percent for storage and 5 percent for screening in at least two buildings.  It would be unusual for the two integrators to share a building.  The FedEx operation could be accommodated along with the modest belly cargo activity in a single facility separate from UPS.  The amount of traffic equates to an overall operation that would be categorized as medium.
Basic Warehousing – 300,000 x 1.15 = 340,000 square feet building footprint
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Table 2.4.4-2
AIR CARGO FORECAST
Ontario International Airport (ONT)
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Note: “E” refers to estimate.
Sources: 	Landrum & Brown and LAWA.


Exhibit 2.4.4-1
AIR CARGO FORECAST
Ontario International Airport (ONT)
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Sources:  	Landrum & Brown and LAWA.
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Office

Office requirements are calculated at 10 percent of the basic warehousing.  For ONT, it is unlikely that a single building would be the preferred development scenario.  Two and possibly three buildings, given the tenant mix are more likely.  If a larger building were to be utilized, it should consider a mezzanine office construction so the office space would not be added to the building footprint.  The office requirement is roughly 30,000 square feet.  The land available for cargo development would allow for an office on the main floor of a smaller facility and mezzanine construction for the UPS facility.  If everything is on one level, the total building footprint would be 370,000 square feet.

Aircraft Parking

A freighter operation is a takeoff or a landing.  The 23,400 operations that are forecast for ONT equate to 11,700 aircraft annually.  Using 286 operating days per year (cargo flights typically have limited weekend operations) this equates to roughly 40 aircraft per day.  Using an aggressive guideline of 2.5 square feet of ramp per square foot of warehouse, would result in a ramp requirement of roughly 750,000 square feet.  Given the primary function of the operation is to feed integrator hubs in the Midwest, two daily turns per aircraft ramp position are assumed for 50 percent of the traffic and one for the balance.  This would equate to a maximum of fifteen aircraft on the ground at one time.  Although Code D is the prevalent aircraft size, for planning purposes, the long-term assumption is for ten of the aircraft to be Code D and five to be Code E. Using the appropriate guidelines for each aircraft, the estimated ramp requirement would need be roughly 710,000 square feet to accommodate 10 Code D and five Code E aircraft simultaneously.

Auto Parking

Integrator cargo operations typically involve 24 hour staffing with staff rotation.  In a larger facility economies of scale can be achieved, and the middle of the range for parking allowance – five positions per 10,000 square feet for warehousing – is recommended.  This would equate to 150 positions – expanded to 175 to include customer positions.  An additional 90 positions would be allotted for office parking.  Because of the international cargo, five additional positions would be allotted for CBP staff.  The 270 positions would require roughly 81,000 square feet of parking.

Truck Traffic

Because Ontario functions largely as a conduit between the Midwest hubs, Asia, and the west coast, 40 percent of the cargo volumes are assumed to be transferred from aircraft to aircraft at the airport for which no trucking is required.  For the rest of the activity, the size of the tonnage shipments is assumed to vary, with shipments arriving by van (33 percent), truck (33 percent), and tractor-trailer (33 percent).

Planning should therefore allow for 104 vans a day, plus 20 trucks, and 10 tractor trailers.  The truck apron should allow for queuing and maneuvering and, if the space permits, be separated from the auto parking area.

Access Considerations

Ontario International Airport (ONT) is located in San Bernardino County in Caltrans District 8 and lies within ten miles of some of the most congested freeways in Southern California with the associated mobility and travel time reliability issues.  Exhibit 2.4.4-2, Nearby State Highways, is a map showing the location of major routes on the State Highway System (SHS) near the ONT’s center of cargo operations.

Exhibit 2.4.4-2
NEARBY STATE HIGHWAYS
Ontario International Airport (ONT)
[image: T:\4YYC\AirCargo\Buffer_Maps\ONT_Buffer.png]
Source: 	System Metrics Group, Inc.


Regional State Highway System Access

I-10, I-15, and SR-60 provide direct access to the various air cargo operations in ONT.  Other major highways within ten miles of ONT include: SR-30, SR-66, SR-71, SR-83, SR-142, and I-210.

Table 2.4.4-3, Top Congested Freeways, shows the top ten most congested freeways in District 8 during the third quarter of 2012.  I-10, SR-60, and I-15 are the most congested freeways in the district, ranking second, fifth, and sixth.  I-210 and SR-71 also make the top ten.

Table 2.4.4-3
TOP CONGESTED FREEWAYS
Caltrans District 8 (San Bernardino and Riverside Counties)
[image: ]
Source: 	Caltrans, 2012 Q3 Mobility Performance Report (MPR) District 8 Summary.

Exhibit 2.4.4-3, Major Freeway Bottleneck Locations, shows the locations of major freeway bottlenecks in District 8 from the 2009 Caltrans Mobility Performance Report (MPR).  Two major bottlenecks on I-15 at Philadelphia and 4th Street, ranked 15th and 20th respectively, are within proximity of ONT.

The Corridor System Management Plan (CSMP) San Bernardino and Riverside Counties I-10 Corridor Final Report, April 29, 2011 also identifies the I-15 at I-10, Etiwanda Avenue, and Cherry Avenue as bottlenecks near ONT.
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Exhibit 2.4.4-3
MAJOR FREEWAY BOTTLENECK LOCATIONS
Caltrans District 8 (San Bernardino and Riverside Counties)
[image: ][image: ]
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Source: 	Caltrans, 2009 Mobility Performance Report (MPR), 2011.
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Arterial Connectivity to the State Highway System

Exhibit 2.4.4-4, Primary Arterial Access Routes, highlights the major arterials that provide access to the nearest SHS access points.  On the north side of the airport, the Southwest Airlines cargo building accesses I-10 via Vineyard Avenue and Holt Avenue.

On the south side of the airport, the UPS and Federal Express sort facilities can access I-15 and SR-60 from multiple access points.  Jurupa Street provides direct access to the UPS facility near South Haven Avenue.  South Haven also connects to SR-60.  Federal Express on-airport facility on South Airport Road can access SR-60 via Vineyard Avenue and can access the Federal Express sort via East Mission Boulevard.  South Archibald Avenue also provides access to SR-60 for trucks accessing the southern facilities adjacent to ONT.

Exhibit 2.4.4-4
PRIMARY ARTERIAL ACCESS ROUTES
Ontario International Airport (ONT)
[image: ]
Source:  	System Metrics Group, Inc.


Programmed Projects

There is one regional project that may help to improve air cargo access at ONT.  Table 2.4.4-4, Programmed Projects, is a list of this programmed project identified in the Southern California Association of Governments (SCAG) 2012-2035 Regional Transportation Plan (RTP) that may impact air cargo operations at ONT.

Table 2.4.4-4
PROGRAMMED PROJECTS
Ontario International Airport (ONT)
[image: ]
Source: 	2012-2035 Southern California Association of Governments (SCAG) Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS), April 2012.

Future Considerations

The forecast tonnage for 2040 is approximately 10 percent greater than the reported tonnages a decade ago.  ONT currently has a conceptual plan in place to easily accommodate twice the forecast tonnage.  This was developed at a time when it was anticipated that growth at LAX might need to be shifted to ONT.  In the past ten years, the economic downturn has reduced facility and infrastructure demand at both airports.  Although it is anticipated that LAX can accommodate future growth through the forecast period, ONT, as a key regional facility, will remain a viable alternative when demand for space at LAX exceeds capacity.


2.4.5	SAN DIEGO INTERNATIONAL AIRPORT

[image: ]

Discussion

Considering the size of the airport with a land area of approximately 664 acres, San Diego is one of the busiest airports of its size in the world.  The physical constraints have required planning staff to become both creative and flexible to handle the landside requirements associated with access and passenger operations.  On the airside, there are challenges to meet Remain Overnight (RON) parking requirements.  To accommodate balanced growth in all of its aviation sectors, SAN is planning the eventual relocation of the rental car operation and the fixed-base operator (FBO), which is a facility designed to accommodate the operating needs of non-commercial aircraft.  There is available capacity on the north side of the airport but utilities are limited. Construction is currently contemplated to begin in 2013/2014.

The 9,400 foot runway limits long-range freighter operations but can readily handle the operations of ABX, FedEx, UPS, West Air, and DHL who serve the large metropolitan area with shorter range domestic freighter operations.  More traditional cargo carriers are also constrained by a curfew which limits departures between 11:30 PM and 6:30 AM.  As one of the five busiest California airports in terms of air cargo, SAN experienced the most growth in 2011.  This will continue with the addition of passenger flights to Asia.  This international capacity has been well received by the regional shipping community which includes the maquillas along the Mexican border whose only historical access to Asian markets was through Los Angeles.  The additional tonnage flying through San Diego would, in the absence of these flights, have typically been trucked to LAX.  Shipping through SAN represents substantial savings for trucked cargo, reduces traffic on the I-5, and reduces statewide carbon emissions.

Capacity

Table 2.4.5-1, Current Cargo Facilities, identifies the current and planned cargo facilities at SAN Airport:

Table 2.4.5-1
CURRENT CARGO FACILITIES
San Diego International Airport (SAN)
	DESCRIPTION
	CURRENT TOTALS5

	Site Area (acres)1
	7

	Warehouse (square feet)
	56,715

	Office (square feet)2
	6,302

	Building Footprint (square feet)
	63,017

	Auto Parking (spaces)
	159

	Auto Parking Area (square feet)
	16,784

	Trucking Operations Area (square feet)3
	18,436

	Aircraft Apron Area (square feet)
	86,309

	Aircraft Parking Positions4
	3

	Code D/E/F (Wide body/Jumbo/Super Jumbo)
	1

	Code C (Narrow body)
	2

	Code A/B (Feeders)
	0


Notes:  	1)	Site acreage does not include off-airport sortation buildings for FedEx, UPS, and DHL.
	2)	Office space area was not provided by source.  Office space was estimated using a parameter of 10 percent of the total building footprint.
	3) 	Trucking Operations Area square footage is the sum of truck dock (doors/bays/spaces) and truck dock maneuvering.
	4)	Aircraft parking positions include the one on-airport aircraft position utilized by FedEx, UPS, and DHL.
	5)	All capacity data based on source information unless noted otherwise.
Sources:  	On-site airport visit by System Metrics Group, Inc., and Landrum & Brown analysis.

There is no physical space available to expand the 9,400-foot runway.  The runway is bound by terrain to the east, the bay to the south, terrain to the west, and a historic military facility to the north.

Forecast

Air cargo volumes at SAN have decreased 0.2 percent annually from 135,547 metric tons in 2003 to an estimated 132,963 metric tons in 2012.  International air cargo has declined 7.7 percent per year over the 9-year period.  During that same span, domestic air cargo volumes at SAN have experienced a 0.9 percent average annual growth.  As a result, international air cargo volumes at SAN accounted for 2.1 percent of total air cargo tonnage in 2012 versus 4.6 percent in 2003.  A strong linear relationship between the historical cargo volumes at SAN (international and domestic) and the San Diego County’s Gross Regional Product (GRP) exists.  It is assumed the forecasted economic growth in San Diego County will continue to support growth in air cargo at SAN.  Based on this assumption, air cargo volumes at SAN are forecast to increase from 132,963 metric tons in 2012 to approximately 277,800 metric tons by 2040, averaging growth of 2.7 percent per year (see Table 2.4.5-2, Air Cargo Forecast, and Exhibit 2.4.5-1, Air Cargo Forecast).

For purposes of evaluating dedicated cargo facilities and apron areas at SAN, the total cargo operations were estimated for the forecast period.  Future operations were estimated by determining the amount of cargo carried by freighter aircraft utilizing the belly to freighter split supplied by the airport.  The freighter share of the cargo was then divided by the total freighter operations in the last reported year, resulting in an average tons per freighter operation factor.  This factor was then applied to the future air cargo volumes to determine future freighter operations.  The operations forecast assumes this ratio and the split of cargo between passenger and dedicated freighter operations will remain constant over the forecast period.  Freighter operations are forecast to increase from an estimated 6,371 in 2012 to 13,311 in 2040.

Facility and Infrastructure Requirements

Warehousing

The forecast tonnage for SAN for 2040 is 277,800 tons.  This is estimated to be largely freighter-borne cargo by integrators (91 percent).  The throughput assumption, therefore, is two tons per square foot.  (Note that these assumptions are based on planning norms and can vary if integrators or all-cargo facilities are present.)  This translates to an estimated requirement for 140,000 square feet of warehousing.  Planning would allow for an additional 10 percent for storage and 5 percent for screening in the facility.  The amount of traffic equates to a moderately-sized, single building operation.
Basic Warehousing – 140,000 x 1.15 = 161,000 square feet building footprint

Office

Office requirements are calculated at 10 percent of the basic warehousing.  For SAN, if a single building were to be utilized it should consider a mezzanine office construction, so the office space would not be added to the building footprint.  The office requirement is roughly 20,000 square feet.  The total building footprint would be 160,000 square feet.
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Table 2.4.5-2
AIR CARGO FORECAST
San Diego International Airport (SAN)
[image: ]
Note: “E” refers to estimate.
Sources:  	Landrum & Brown and San Diego County Regional Airport Authority.


Exhibit 2.4.5-1
AIR CARGO FORECAST
San Diego International Airport (SAN)
[image: ]
Sources:  	Landrum & Brown and San Diego County Regional Airport Authority.
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Aircraft Parking

A freighter operation is a takeoff or a landing.  The 13,311 operations that are forecast for SAN equate to 6,656 aircraft annually.  Using 286 operating days per year (cargo flights typically have limited weekend operations) this equates to roughly 23 aircraft per day.  Using a guideline of 2.5 square feet of ramp per square foot of warehouse, would result in a ramp requirement of roughly 350,000 square feet.  Two daily turns per aircraft would equate to a maximum of 12 aircraft on the ground at one time.  Using the guideline for Code C aircraft, the estimated ramp requirement would need to be 280,000 square feet to accommodate 12 Code C aircraft simultaneously.  It should be noted that there may be Code D freighter aircraft utilized, but numbers should be fairly limited given the runway length.  The larger ramp requirement was utilized.

Auto Parking

Since integrator/freighter cargo operations typically involve 24 hour staffing with staff rotation, and there is a mix of belly cargo volumes, the middle of the range for parking allowance – five per 10,000 square feet for warehousing – is recommended.  This would equate to 70 positions – expanded to 80 to include customer positions.  An additional 42 positions would be allotted for office parking.  Given the modest but growing international business segment, five positions should be provided for CBP.  The 117 positions would require roughly 35,000 square feet of parking.

Truck Traffic

Because of the size of the tonnage shipments, the probability is that the primary vehicle (50 percent) will be a van with an estimated load of two tons.  Other vehicles will include some larger trucks (25 percent) with a ten ton capacity, and tractor-trailers with a twenty ton payload (25 percent).  Planning should, therefore, allow for 121 vans a day, twelve trucks, and 6 tractor trailers.  The truck apron should allow for queuing and maneuvering and if the space permits, be separated from the auto parking area.

Access Considerations

San Diego International Airport (SAN) is located in San Diego County in Caltrans District 11.  Exhibit 2.4.5-2, Nearby State Highways, is a map showing the location of major routes on the State Highway System (SHS) near the SAN’s center of cargo operations.



Exhibit 2.4.5-2
NEARBY STATE HIGHWAYS
San Diego International Airport (SAN)
[image: T:\4YYC\AirCargo\Buffer_Maps\SAN_Buffer.png]
Source:  	System Metrics Group, Inc.


Regional State Highway System Access

I-5 provides direct access to the air cargo facilities that lie on the northerly and southerly sides of the airport.  I-8 lies approximately one mile north of the air cargo operations at SAN.  Other major highways within ten miles of SAN include: SR-163, I-15, I-805, SR-52, SR-75, SR-54, and SR-94.

Table 2.4.5-3, Top Congested Freeways, shows the top ten most congested freeways in District 11 during the third quarter of 2012.  The four most congested corridors: I-5, I-15, I-805, and SR‑163 are all within 10 miles of SAN.  I-8, SR-52, SR-94, and SR-54 also make the top ten.

Table 2.4.5-3
TOP CONGESTED FREEWAYS
Caltrans District 11 (San Diego County)
[image: ]
Source: 	Caltrans, 2012 Q3 Mobility Performance Report (MPR) District 11 Summary.

Exhibit 2.4.5-3, Major Freeway Bottleneck Locations, shows the locations of major freeway bottlenecks in District 11 from the 2009 Caltrans Mobility Performance Report (MPR).  Three bottlenecks are within proximity of SAN: one on I-8 at southbound Paramount/Mission (ranked 13th on the list of major bottlenecks), one on SR-163 at Robinson Avenue (ranked 14th), and one on I-805 at University Avenue (ranked 16th).
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Exhibit 2.4.5-3
MAJOR FREEWAY BOTTLENECK LOCATIONS
Caltrans District 11 (San Diego County)
[image: ][image: ]
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Source: 	Caltrans, 2009 Mobility Performance Report (MPR), 2011. 
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The Interstate 15 Corridor System Management Plan Final Report-January 2009.  It identified the I-15 northbound at Friars Road as the ninth ranked most congested location during the AM peak period for Fall 2007.  It noted that I-15 southbound from SR-163 to Balboa Avenue was a known congested segment from previous analysis; however, the 2007 conditions did not indicate this at the time.

The Corridor System Management Plan (CSMP) San Diego County I-805 Final Report, July 6, 2010 identified many bottleneck locations near the airport including: Governor Drive/SR-52, Mesa College Drive/Kearny Villa Road, El Cajon Boulevard, Palm Avenue/47th Street, 43rd Street, and Bonita Road/E Street.

Arterial Connectivity to the State Highway System

Exhibit 2.4.5-4, Primary Arterial Access Routes, highlights the major arterials that provide access to the nearest SHS.  I-5 provides nearby access to both the Air Lane and Wood Street air cargo locations.  I-5 exiting off West Washington Street provides direct access to the Wood Street cargo area while I-5 off West Laurel Street provides direct access to the Air Lane cargo facilities via North Harbor Drive.

Exhibit 2.4.5-4
PRIMARY ARTERIAL ACCESS ROUTES
San Diego International Airport (SAN)
[image: ]
Source:  	System Metrics Group, Inc.
Programmed Projects

There are many regional projects that may help to improve air cargo access at SAN.  Table 2.4.5-4, Programmed Projects, is a list of these programmed projects identified by the San Diego Association of Governments (SANDAG) that may impact air cargo operations at SAN.

Table 2.4.5-4
PROGRAMMED PROJECTS
San Diego International Airport (SAN)
[image: ]
Source: 	San Diego Association of Governments (SCAG) 2050 Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS), October 2011.


Future Considerations

The airport is anticipating cargo growth and has made provision for the relocation of rental car and general aviation facilities to accommodate the increased cargo activity.  Most of the cargo will continue to be carried by integrators which facilitates higher throughput in the cargo buildings.  As cargo volumes build, the business model for the integrators typically involves utilizing larger aircraft on the route rather than increasing operations.  The space allocation for ramp demand in this analysis, however, does not assume this, and the number of aircraft parking positions could be an issue.  The projected demand for warehousing lends itself to a traditional facility design which would not allow for any vertical development.  The ground parking requirement will be almost a full acre for automobiles.


2.4.6	SACRAMENTO INTERNATIONAL AIRPORT

[image: ]

Discussion

Sacramento International Airport (SMF) is one of two airports in the Sacramento County Airport System that is in the top 12 cargo airports.  It shares cargo activity with Sacramento Mather Airport.  The airport currently is constrained through a mandate to protect environmentally sensitive habitat as well as the cost to develop new properties in California.  Because of the limitations, the County has made a decision to focus (when possible) cargo growth at Mather which has substantial capacity, and concentrate passenger activity at the SMF.  Because of the growing passenger activity, SMF is challenged to accommodate overnight aircraft parking for the aircraft which are part of the morning operations.  The airport has a sophisticated CAT III navigation system[footnoteRef:11] which is a major benefit for carriers and one of the reasons that FedEx maintains its operation there instead of Mather.  (Because of the navigation system, SMF can handle weather diversions from SFO and OAK.)  At some point, as FedEx continues to grow its business in the region, a decision on relocation will be needed.  Currently, FedEx runs four MD-10 wide-body aircraft through the airport, as well as a number of small Caravans (feeder aircraft that connect to other airports).  Most of the cargo is handled by FedEx and some itinerant freighters.  While the region generates some produce and flowers for shipment, the amounts are relatively small and not tracked by the airport. [11: There are three categories of instrument landing system equipment which support similarly named categories of approach/landing operation. CAT I relies only on altimeter indications for decision height, whereas CAT II and CAT III approaches use radio altimeter to determine decision height.] 


In addition to the issue involving habitat preservation, the airport is also challenged by pressures from the private sector to develop properties around the facility for residential and commercial use.  This presents potential issues with the noise contours which could adversely impact overall operations over the long-term.
Capacity

Table 2.4.6-1, Current Cargo Facilities, identifies the current and planned cargo facilities at SMF Airport.

Table 2.4.6-1
CURRENT CARGO FACILITIES
Sacramento International Airport (SMF)
	DESCRIPTION
	CURRENT TOTALS3

	Site Area (acres)
	30

	Warehouse (square feet) 
	94,816

	Office (square feet)
	4,585

	Building Footprint (square feet)
	99,401

	Auto Parking (spaces)
	247

	Auto Parking Area (square feet)
	117,562

	Trucking Operations Area (square feet)1
	219,545

	Aircraft Apron Area (square feet)
	2,303,305

	Aircraft Parking Positions2
	16

	Code D/E/F (Wide body/Jumbo/Super Jumbo)
	11

	Code C (Narrow body)
	5

	Code A/B (Feeders)
	0


Notes:	1) 	Trucking Operations Area square footage is the sum of truck dock (doors/bays/spaces) and truck dock maneuvering.
	2)	Aircraft parking position counts were partially estimated using Google Earth satellite imagery.
	3)	All capacity data based on source information unless noted otherwise.
Sources:  	On-site airport visit by System Metrics Group, Inc., Landrum & Brown analysis, and Mather Airport Master Plan, prepared in 2004.

The Sacramento International Airport Master Plan, prepared in 2007, mentions a future runway expansion from 8,605 feet to 11,000 feet for Runway 16L/34R that will help facilitate any projected growth in cargo traffic.  The timing of this has not been determined.  Runway 16R/34L will remain as is at 8,605 feet without any runway extension.

Forecast

Air cargo volumes at SMF have remained relatively flat since 2003, declining at 0.4 percent annually.  In 2012, approximately 68,591 metric tons were processed at SMF, all being domestic freight or mail.  For the purpose of this forecast, it was assumed that cargo volumes at SMF would increase at 1.0 percent annually through the forecast period.  Based on this assumption, air cargo volumes at SMF are forecast to increase from 68,591 metric tons in 2012 to 89,900 metric tons in 2040.  Freighter operations are forecast to increase from an estimated 4,718 in 2012 to 6,183 in 2040.  Table 2.4.6-2, Air Cargo Forecast, and Exhibit 2.4.6-1, Air Cargo Forecast, present the future air cargo volumes and the future operating levels.  It is important to note that this forecast would be dramatically lower if FedEx relocates to Mather.
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Table 2.4.6-2
AIR CARGO FORECAST
Sacramento International Airport (SMF)
[image: ]
Note: “E” refers to estimate.
Sources:  	Landrum & Brown and Sacramento County Airport System.


Exhibit 2.4.6-1
AIR CARGO FORECAST
Sacramento International Airport (SMF)
[image: ]
Sources:  	Landrum & Brown and Sacramento County Airport System.
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Facility and Infrastructure Requirements

Warehousing

The forecast tonnage for SMF for 2040 is 89,900 tons.  This is estimated to be largely freighter-borne cargo by integrators (92 percent).  The throughput assumption, therefore, is two tons per square foot.  This translates to an estimated requirement for 45,000 square feet of warehousing.  Planning would allow for an additional 10 percent for storage and 5 percent for screening in the facility.  The amount of traffic equates to a single building operation.
Basic Warehousing – 45,000 x 1.15 = 52,000 square feet building footprint

Office

Office requirements are calculated at 10 percent of the basic warehousing.  For SMF, if a single building were to be utilized, it should consider a mezzanine office construction, so the office space would not be added to the building footprint.  The office requirement is roughly 5,000 square feet.  The total building footprint would be 52,000 square feet.

Aircraft Parking

A freighter operation is a takeoff or a landing.  The 6,200 operations that are forecast for SMF equate to 3,100 aircraft annually.  Using 286 operating days per year (cargo flights typically have limited weekend operations) this equates to roughly six aircraft per day.  Using an aggressive guideline of 2.5 square feet of ramp per square foot of warehouse, would result in a ramp requirement of roughly 110,000 square feet.  Two daily turns per aircraft would equate to a maximum of three aircraft on the ground at one time.  Using the guideline for Code D aircraft, the estimated ramp requirement would need to be 120,000 square feet to accommodate three Code D aircraft simultaneously.  The larger number was used to estimate the requirement.

Auto Parking

Since integrator cargo operations typically involve 24 hour staffing with staff rotation and public transport is not often available, and with this being a smaller operation, the higher end of the range for parking allowance – eight per 10,000 square feet for warehousing – is recommended.  This would equate to 36 positions – expanded to 41 to include customer positions.  An additional 15 positions would be allotted for office parking.  The 56 positions would require roughly 17,800 square feet of parking.

Truck Traffic

Because of the size of the tonnage shipments, the probability is that the primary vehicle (60 percent) will be a van with an estimated load of two tons with some larger trucks for the rest of the traffic.  Therefore, planning should allow for 47 vans a day with the potential for an additional six trucks a day.  The truck apron should allow for queuing and maneuvering and if the space permits, be separated from the auto parking area.

Access Considerations

The Sacramento Metropolitan Airport (SMF) is located in Sacramento County in Caltrans District 3.  Exhibit 2.4.6-2, Nearby State Highways, is a map showing the location of major routes on the State Highway System (SHS) near the SMF’s center of cargo operations.

Exhibit 2.4.6-2
NEARBY STATE HIGHWAYS
Sacramento Metropolitan Airport (SMF)
[image: ]
Source:  	System Metrics Group, Inc.

Regional State Highway System Access

I-5 provides direct access to the air cargo facilities that are located on the airport.  SR-99 connects with I-5 from the northeast side of the airport allowing for access from north of the airport.  SR-113 connects to I-5 on the west side of the airport allowing access from I-80 and west of the airport.  Other major highways within ten miles of SMF include: US-50, I-80, SR-99, SR-113, and SR‑160.

Table 2.4.6-3, Top Congested Freeways, shows the top ten most congested freeways in District 3 during the third quarter of 2012.  I-5 was the fourth most congested freeway in the district, with SR-99 being ranked first.  US-50 and I-80 both also make the top ten.

Table 2.4.6-3
TOP CONGESTED FREEWAYS
Caltrans District 3 (Sacramento Valley and Northern Sierra Counties)
[image: ]
Source:  	Caltrans, 2012 Q3 Mobility Performance Report (MPR) District 3 Summary.

Exhibit 2.4.6-3, Major Freeway Bottleneck Locations, shows the locations of major freeway bottlenecks in District 3 from the 2009 Caltrans Mobility Performance Report (MPR).  There are no major bottlenecks within the proximity of SMF.  The majority of the bottlenecks occur in the downtown area of the City of Sacramento.
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Exhibit 2.4.6-3
MAJOR FREEWAY BOTTLENECK LOCATIONS
Caltrans District 3 (Sacramento Valley and Northern Sierra Counties)
[image: ][image: ]
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Source:  	Caltrans, 2009 Mobility Performance Report (MPR), 2011.
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The State Route 99 and Interstate-5 Corridor System Management Plan (CSMP) Final Report also does not identify any major bottlenecks with in the direct vicinity of the airport.


Arterial Connectivity to the State Highway System

Exhibit 2.4.6-4, Primary Arterial Access Routes, highlights the major arterials that provide access to the nearest SHS access points to the SMF Airport.  All the primary cargo handlers’ facilities are located on the western side of the airport along Lindbergh Drive.  I-5 provides direct access to Airport Boulevard which is connected to Lindbergh Drive by Crossfield Drive.

Exhibit 2.4.6-4
PRIMARY ARTERIAL ACCESS ROUTES
Sacramento Metropolitan Airport (SMF)
[image: ]
Source:  	System Metrics Group, Inc.



Programmed Projects

There is one regional project that may help to improve air cargo access at SMF.  Table 2.4.6-4, Programmed Projects, is a list of this programmed project identified in the 2013/2016 Metropolitan Transportation Improvement Program (MTIP) from Sacramento Area Council of Governments (SACOG) that may impact air cargo operations at SMF.

Table 2.4.6-4
PROGRAMMED PROJECTS
Sacramento Metropolitan Airport (SMF)
	SACOG RTP PROJECT ID
	PROJECT TITLE
	PROJECT DESCRIPTION

	SAC18150
	Metro Air Parkway Interchange at I-5
	In Sacramento County, I-5 at Metro Air Parkway near Sacramento International Airport: Construct the first phase of a five-lane partial clover Type L-9 interchange for Metro Air Parkway at I-5.  Construct a three lane overcrossing facility with a median, bike lanes and a sidewalk on the west side.  Metro Air Parkway will connect on the north of the interchange and terminate south of I-5 with a cul-de-sac.  South Bayou Rd. will be realigned to provide the right-of-way for partial completion of two-quadrant partial cloverleaf interchange.  Project also includes a one-lane northbound I-5 exit ramp and diagonal entrance ramp, one-lane southbound I-5 exit ramp, a two-lane southbound I-5 loop entrance ramp with auxiliary lane, street lighting, striping, signs, relocation of an existing drainage ditch on the south side of the freeway, construction of drainage improvements with the interchange, and relocation of utilities.


Source: 	Sacramento Area Council of Governments (SACOG) 2013/2016 Metropolitan Transportation Improvement Program (MTIP).

Future Considerations

The key issue from a cargo perspective is the continuing presence of FedEx.  Simply stated, without a relocation of the carrier to Mather (MHR), SMF will begin to face constraints of both its passenger and cargo business segments.  There are issues associated with the relocation, but they can be addressed.


2.4.7	SACRAMENTO MATHER AIRPORT

[image: ]

Discussion

MHR, as indicated earlier, is Sacramento County’s airport of choice for air cargo growth.  There are essentially no restrictions (operational, political, or environmental) that would constrain growth.  Although in full conformance with guidelines, the airport has adopted a voluntary noise abatement program reflecting sensitivity to noise issues because of a runway orientation that affects communities to the east of the airport.

UPS currently operates out of a 20,000 square foot facility.  In the event of weather issues, the carrier will divert to the International Airport where the navigational aids are superior.  A 43 acre campus has been designated for future cargo development.  This would accommodate a FedEx relocation as well as any UPS growth for the foreseeable future.  The 11,300 foot runway could also handle international wide‑body traffic should the demand materialize.  Primary access is via Highway 50 which has historically been able to accommodate cargo activity which operates largely off-peak.  A series of roadway improvements have been identified.

While not directly relevant to air cargo capacity, it is important to note that the airport is a military conversion with substantial on-site facilities.


Capacity

Table 2.4.7-1, Current Cargo Facilities, identifies the current and planned cargo facilities at MHR Airport.

Table 2.4.7-1
CURRENT CARGO FACILITIES
Sacramento Mather Airport (MHR)
	DESCRIPTION
	CURRENT TOTALS4

	Site Area (acres)
	23

	Warehouse (square feet) 1
	55,718

	Office (square feet)1
	8,385

	Building Footprint (square feet)
	64,103

	Auto Parking (spaces)
	170

	Auto Parking Area (square feet)
	99,888

	Trucking Operations Area (square feet)2
	31,705

	Aircraft Apron Area (square feet)
	2,099,405

	Aircraft Parking Positions3
	16

	Code D/E/F (Wide body/Jumbo/Super Jumbo)
	11

	Code C (Narrow body)
	5

	Code A/B (Feeders)
	0


Notes:	1)	Warehouse and office areas include data for Air Cargo Carriers/DHL facility based on 2004 MHR Airport Master Plan.
	2) 	Trucking Operations Area square footage is the sum of truck dock (doors/bays/spaces) and truck dock maneuvering.
	3)	Aircraft parking position counts were partially estimated using Google Earth satellite imagery.
	4)	All capacity data based on source information unless noted otherwise.
Sources:  	On-site airport visit by System Metrics Group, Inc., Landrum & Brown analysis, and Mather Airport Master Plan, prepared in 2004.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The Mather Airport Master Plan prepared in 2004 mentions a future runway expansion from 6,038 feet to 7,200 feet for Runway 04L/22R that will help facilitate any projected growth in cargo traffic, and a total of 43 acres of land designated for future cargo development.  Runway 04R/22L will remain as is without any runway extension.

Forecast

The cargo volumes at MHR have declined since 2003, dropping from 65,446 metric tons in 2003 to 38,371 metric tons in 2011.  A majority of the reduction in air cargo volumes occurred in 2009 when volumes dropped from 69,930 metric tons to 37,481 metric tons.  Since 2009, volumes have begun to increase.  Therefore, it was assumed that cargo volumes at MHR would increase at 1.7 percent annually (a rate consistent with the trend prior to 2009) through the forecast period.  Based on this assumption, air cargo volumes at MHR are forecast to increase from 42,705 metric tons in 2012 to 68,500 metric tons in 2040.  Freighter operations are forecast to increase from an estimated 4,741 in 2012 to 7,605 in 2040.  Table 2.4.7-2, Air Cargo Forecast, and Exhibit 2.4.7-1, Air Cargo Forecast, present the future air cargo volumes and the future operating levels.  Note that the volumes could increase dramatically if there is a FedEx relocation from SMF.  Nevertheless, there is substantial available capacity to accommodate the shift if it occurs.

Facility and Infrastructure Requirements

Warehousing

The forecast tonnage for MHR for 2040 is 68,500 tons.  This is estimated to be entirely freighter-borne cargo by integrators.  The throughput assumption therefore is two tons per square foot.  This translates to an estimated requirement for 35,000 square feet of warehousing.  Planning would allow for an additional 10 percent for storage and 5 percent for screening in the facility.  The amount of traffic equates to a small, single building operation.
Basic Warehousing – 35,000 x 1.15 = 39,000 square feet

Office

Office requirements are calculated at 10 percent of the basic warehousing.  For MHR, if a single building were to be utilized, there would be limited value to mezzanine office construction, so the office space would be added to the building footprint.  The office requirement is roughly 4,000 square feet.  The total building footprint would be roughly 43,000 square feet.

Aircraft Parking

A freighter operation is a takeoff or a landing.  The 7,600 operations that are forecast for MHR equate to 3,800 aircraft annually.  Using 286 operating days per year (cargo flights typically have limited weekend operations) this equates to roughly thirteen aircraft per day.  Using an aggressive guideline of 2.5 square feet of ramp per square foot of warehouse, would result in a ramp requirement of roughly 90,000 square feet.  Given the tonnage per operation (9 tons), the aircraft will be able to turn quickly.  Three daily turns per aircraft would equate to a maximum of five aircraft on the ground at one time.  Using the guideline for Code C aircraft, the estimated ramp requirement would need to be adjusted to roughly 120,000 square feet to accommodate five Code C aircraft simultaneously.  The larger number was used to estimate the requirement.
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Table 2.4.7-2
AIR CARGO FORECAST
Sacramento Mather Airport (MHR)
[image: ]
Note: “E” refers to estimate.
Sources:  	Landrum & Brown and Sacramento County Airport System.


Exhibit 2.4.7-1
AIR CARGO FORECAST
Sacramento Mather Airport (MHR)
[image: ]
Sources:  	Landrum & Brown and Sacramento County Airport System.
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Auto Parking

Since integrator cargo operations typically involve 24 hour staffing with staff rotation, public transport is not often available, and a smaller operation may require more staff per ton, the higher end of the range for parking allowance – eight per 10,000 square feet for warehousing – is recommended.  This would equate to 28 positions – expanded to 32 to include customer positions.  An additional twelve positions would be allotted for office parking.  The 44 positions would require roughly 13,000 square feet of parking.

Truck Traffic

Because of the size of the tonnage shipments, the probability is that the primary vehicle (90 percent) will be a van with an estimated load of two tons with some larger trucks for the rest of the traffic.  Planning should, therefore, allow for 60 vans a day with the potential for an additional two trucks a day.  The truck apron should allow for queuing and maneuvering and if the space permits, be separated from the auto parking area.

Access Considerations

MHR is located in Sacramento County in Caltrans District 3 and lies within ten miles of some of the most congested freeways in District 3.  Exhibit 2.4.7-2, Nearby State Highways, is a map showing the location of major routes on the State Highway System (SHS) near the MHR’s center of cargo operations.



Exhibit 2.4.7-2
NEARBY STATE HIGHWAYS
Sacramento-Mather Airport (MHR)
[image: ]
Source:  System Metrics Group, Inc.


Regional State Highway System Access

US-50 provides direct access to the air cargo facilities that are located on the northern side of the airport.  Other major highways within ten miles of MHR include: SR-16, Business Route 80 (SR-51), I-80, SR-99, and SR-160.

Table 2.4.7-3, Top Congested Freeways, shows the top ten most congested freeways in District 3 during the third quarter of 2012.  US-50 was the second most congested freeway in the district, with SR-99 being ranked first.  I-80 and Business Route 80 (SR-51), and SR-91 both also make the top ten.

Table 2.4.7-3
TOP CONGESTED FREEWAYS
Caltrans District 3 (Sacramento Valley and Northern Sierra Counties)
[image: ]
Source:  	Caltrans, 2012 Q3 Mobility Performance Report (MPR) District 3 Summary.


Exhibit 2.4.7-3, Major Freeway Bottleneck Locations, shows the locations of major freeway bottlenecks in District 3 from the 2009 Caltrans Mobility Performance Report (MPR).  There are no major bottlenecks within the proximity of MHR.  The majority of the bottlenecks occur in the downtown area of the City of Sacramento.
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Exhibit 2.4.7-3
MAJOR FREEWAY BOTTLENECK LOCATIONS
Caltrans District 3 (Sacramento Valley and Northern Sierra Counties)
[image: ]
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Source: 	Caltrans, 2009 Mobility Performance Report (MPR), 2011.
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The Highway 50 Corridor System Management Plan (CSMP) May 2009 Report identifies 48th Street, Howe Avenue, Mayhew Road, Routier Road, Sunrise Boulevard, and El Dorado Hills Boulevard as major bottlenecks in the eastbound direction.  In the westbound direction, El Dorado Hills Boulevard, Hazel Avenue, Zinfandel Drive, Routier Road, Bradshaw Road, and Howe Avenue are identified as major bottlenecks.

Arterial Connectivity to the State Highway System

Exhibit 2.4.7-4, Primary Arterial Access Routes, highlights the major arterials that provide access to the nearest SHS access points.  The cargo facilities on the MHR airport are located along Truemper Way.  From the northwest, MHR is connected to US-50 via Bradshaw Road to Old Placerville Road to Macready Avenue to Neely Way to Truemper Way.  From the northeast, MHR is connected to US-50 via Matherfield Road to Rockingham Road to Old Placerville Road to Macready Avenue to Neely Way to Truemper Way.

Exhibit 2.4.7-4
PRIMARY ARTERIAL ACCESS ROUTES
Sacramento Mather Airport (MHR)
[image: ]
Source:  	System Metrics Group, Inc.


Programmed Projects

There are no regional projects identified in the 2013/2016 Metropolitan Transportation Improvement Program (MTIP) from Sacramento Area Council of Governments (SACOG) that may impact air cargo operations at MHR.

Future Considerations

The County has a clear strategy to accommodate long-term regional cargo growth at MHR.  The lack of environmental or operating constraints argues for this, particularly in light of the constraints that exist at Sacramento International Airport, and the area that has been set aside at Mather to create an ideal development site.  However, there are some issues to be addressed before this can happen.  FedEx will need to outgrow its current accommodations at SMF.  Even when they begin to approach capacity, the superior navigation aids at SMF and the better roadway access for cargo, will work against the relocation.  Nevertheless, from a very positive perspective, Mather has the capacity to accommodate not only its own forecast growth, but that of the SMF as well.



2.4.8	BURBANK (BOB HOPE) AIRPORT

[image: ]

Discussion

The airport is one of the three airports that experienced growth in 2011 over 2010.  The modest 2.5 percent increase reflects the interest on the part of carriers such as FedEx and UPS as well as Ameriflight and Southwest in BUR for cargo.  The airport, in turn, is sensitive to the needs of cargo operators and the impacts of cargo on the region.  The City of Burbank is exploring the possibility of a curfew to address night time noise issues.  It is conceivable that the imposition of a curfew might adversely impact cargo flows.  The possibility of either FedEx or UPS developing an off-airport sort facility is also considered sensitive because of the potential attendant truck traffic that would affect the community.

The 6,885 foot main runway is adequate for most domestic operations and narrow‑body aircraft.  The length, however, is insufficient for wide-body cargo operations and the industry has, and will continue, to move cargo through the larger airports where consolidation and flight frequencies serve to keep shipping costs lower.  A potential issue, from an operational perspective, is that the existing terminal is considered too close to the existing runway centerline.  If this needs to be addressed through a terminal relocation, the airport would likely need to move the passenger complex.  The relocation would present options for cargo that would be evaluated based on situation and need at the time.  However, the airport has not announced any current or future plans to extend or relocate the runway.



Capacity

Table 2.4.8-1, Current Cargo Facilities, identifies the current and planned cargo facilities at BUR Airport.

Table 2.4.8-1
CURRENT CARGO FACILITIES
Burbank Bob Hope Airport (BUR)
	DESCRIPTION
	CURRENT TOTALS3

	Site Area (acres)
	14

	Warehouse (square feet)
	9,000

	Office (square feet)
	45,061

	Building Footprint (square feet)
	54,061

	Auto Parking (spaces)1
	62

	Auto Parking Area (square feet)
	19,143

	Trucking Operations Area (square feet)2
	66,756

	Aircraft Apron Area (square feet)
	268,077

	Aircraft Parking Positions
	5

	Code D/E/F (Wide body/Jumbo/Super Jumbo)
	5

	Code C (Narrow body)
	0

	Code A/B (Feeders)
	0


Notes:	1)	Auto parking spaces have been calculated based on a 300 square-foot per parking space parameter.
	2) 	Trucking Operations Area square footage is the sum of truck dock (doors/bays/spaces) and truck dock maneuvering.
	3)	All capacity data based on source information unless noted otherwise.
Sources:  	On-site airport visit by System Metrics Group, Inc., and Landrum & Brown analysis.

The runway length is limited by State law precluding any future expansion for the existing 5,802 foot Runway 08/26, and 6,885 foot Runway 15/33 at BUR.  Airport personnel report that there are no land areas designated for future cargo development.

Forecast

The cargo volumes at BUR have increased since 2003, growing from 44,653 metric tons in 2003 to 49,876 metric tons in 2012, representing an average growth of 1.2 percent per year.  For the purpose of this forecast, it was assumed that cargo volumes at BUR would increase at 1.3 percent annually through the forecast period.  Based on this assumption, air cargo volumes at BUR are forecast to increase from 49,876 metric tons in 2012 to 71,600 metric tons in 2040.  Freighter operations are forecast to increase from an estimated 1,768 in 2012 to 2,538 in 2040.  Table 2.4.8-2, Air Cargo Forecast, and Exhibit 2.4.8-1, Air Cargo Forecast, present the future air cargo volumes and the future operating levels.
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Table 2.4.8-2
AIR CARGO FORECAST
Burbank Bob Hope Airport (BUR)
[image: ]
Note: “E” refers to estimate.
Sources:  	Landrum & Brown and Burbank-Glendale-Pasadena Airport Authority.


Exhibit 2.4.8-1
AIR CARGO FORECAST
Burbank Bob Hope Airport (BUR)
[image: ]
Sources:  	Landrum & Brown and Burbank-Glendale-Pasadena Airport Authority.
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Facility and Infrastructure Requirements

Warehousing

The forecast tonnage for Burbank for 2040 is 71,600 tons.  This is estimated to be almost entirely freighter-borne cargo by integrators (96 percent).  The throughput assumption, therefore, is two tons per square foot.  This translates to an estimated requirement for 36,000 square feet of warehousing.  Planning would allow for an additional 10 percent for storage and 5 percent for screening in the facility.  The amount of traffic equates to a small, single building operation.
Basic Warehousing – 36,000 x 1.15 = 40,000 square feet

Office

Office requirements are calculated at 10 percent of the basic warehousing.  For BUR, if a single building were to be utilized, there would be limited value to mezzanine office construction, so the office space would be added to the building footprint.  The office requirement is roughly 4,000 square feet.  The total building footprint would be roughly 44,000 square feet.

Aircraft Parking

A freighter operation is a takeoff or a landing.  The 2,538 operations that are forecast for Burbank equate to 1,269 aircraft annually.  Using 286 operating days per year (cargo flights typically have limited weekend operations) this equates to roughly five aircraft per day.  Using an aggressive guideline of 2.5 square feet of ramp per square foot of warehouse, would result in a ramp requirement of roughly 90,000 square feet.  Assuming two daily turns per aircraft would equate to a maximum of three aircraft on the ground at one time.  Using the guideline for Code C aircraft, the estimated ramp requirement would be adequate to accommodate three Code C aircraft simultaneously.

Auto Parking

Since integrator cargo operations typically involve 24 hour staffing with staff rotation, public transport is not often available, and smaller operations may be more labor-intensive.  The higher end of the range for parking allowance – eight per 10,000 square feet for warehousing – is recommended.  This would equate to 29 positions – expanded to 35 to include customer positions.  An additional twelve positions would be allotted for office parking.  The 47 positions would require 14,000 square feet of parking.



Truck Traffic

Because of the size of the tonnage shipments, the probability is that the primary vehicle (90 percent) will be a van with an estimated load of two tons with some larger trucks for the rest of the traffic.  Therefore, planning should allow for 63 vans a day with the potential for an additional two trucks a day.  The truck apron should allow for queuing and maneuvering and if the space permits, be separated from the auto parking area.

Access Considerations

Burbank Bob Hope Airport (BUR) is located in Los Angeles County in Caltrans District 7 and lies within ten miles of some of the most congested freeways in California.  Mobility and travel time reliability are major issues facing access to the airport.  Exhibit 2.4.8-2, Nearby State Highways, is a map showing the location of major routes on the State Highway System (SHS) near the BUR’s center of cargo operations.

Exhibit 2.4.8-2
NEARBY STATE HIGHWAYS
Burbank Bob Hope Airport (BUR)
[image: T:\4YYC\AirCargo\Buffer_Maps\BUR_Buffer.png]
Source:  	System Metrics Group, Inc.

Regional State Highway System Access

I-5 provides direct access to the air cargo facilities that lie adjacent to Empire Avenue on the southwest side of the airport.  SR-134 and SR-170 are located approximately three miles south and west, respectively, of the air cargo operations at BUR.  Other major highways within ten miles of BUR include: SR-2, US-101, SR‑118, I-210, and I-405.

Table 2.4.8-3, Top Congested Freeways, shows the top ten most congested freeways in District 7 during the third quarter of 2012.  I-5 was the most congested freeway in the district, with I‑405 and US-101 being ranked second and third.  I‑210 also makes the top ten.

Table 2.4.8-3
TOP CONGESTED FREEWAYS
Caltrans District 7 (Los Angeles and Ventura Counties)
[image: ]
Source: 	Caltrans, 2012 Q3 Mobility Performance Report (MPR) District 7 Summary.

Exhibit 2.4.8-3, Major Freeway Bottleneck Locations, shows the locations of major freeway bottlenecks in District 7 from the 2009 Caltrans Mobility Performance Report (MPR).  The bottleneck on US-101 at Laurel Canyon Boulevard, ranked 20th on the list of major bottlenecks, is within proximity of BUR.  In addition to the MPR, the Corridor System Management Plan (CSMP) Los Angeles I-5 North Corridor from I-10 to I-210 Final Report, September 2010 identifies Alameda Avenue and SR-134 and SR-170 ramps as bottlenecks on the I-5 corridor.
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Exhibit 2.4.8-3
MAJOR FREEWAY BOTTLENECK LOCATIONS
Caltrans District 7 (Los Angeles and Ventura Counties)
[image: ][image: ]
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Source: 	Caltrans, 2009 Mobility Performance Report (MPR), 2011.  
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Arterial Connectivity to the State Highway System

Exhibit 2.4.8-4, Primary Arterial Access Routes, highlights the major arterials that provide access to the nearest SHS access points.  I-5 provides nearby access to the cargo location at the north side of Empire Avenue at BUR.

Cargo reaches these facilities from Hollywood Way to Empire Avenue from southbound I-5 and from Buena Vista Street to Empire Avenue from northbound I‑5.

Exhibit 2.4.8-4
PRIMARY ARTERIAL ACCESS ROUTES
Burbank Bob Hope Airport (BUR)
[image: ]
Source:  	System Metrics Group, Inc.


Programmed Projects

There is one programmed regional project that may help to improve air cargo access at BUR.  Table 2.4.8-4, Programmed Projects, is a list of programmed projects identified in the SCAG 2012-2035 Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS) that may impact air cargo operations at BUR.

Table 2.4.8-4
PROGRAMMED PROJECTS
Burbank Bob Hope Airport (BUR)
[image: ]
Source: 	2012-2035 Southern California Association of Governments (SCAG) Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS), April 2012.

Future Considerations

Burbank’s cargo expansion will be limited, in part, by the legally constrained runway length (under 7,000 feet) and by the availability of other regional integrator operations.  Cargo is driven by cost and much of the cost savings is based on economies of scale.  As a result, cargo will continue to be diverted to trucking where feasible for deliveries within the State and trucked to larger airports for movement by air.  Nevertheless, the airport has considered a range of options to accommodate the projected cargo growth over the forecast period.  In the event regional pressures result in the imposition of a curfew, it is likely that growth will slow, and much of the business will shift to other regional airports.  The primary impact on the airport would be a loss of revenue and a loss of jobs.


2.4.9	MINETA SAN JOSE INTERNATIONAL AIRPORT

[image: ]

Discussion

This airport has seen its cargo volumes fall more dramatically than any other of the top twelve airports.  Tonnages in 2011 – 39,946, were about a quarter of the 163,000 tons in 2000.  This is due to several reasons.  First was the universal impact of 9/11, and second was the collapse of the regional Dot Com industry.  The result has been substantial available capacity for the land constrained airport.  The two primary cargo operators are FedEx and UPS which have reduced their property requirements by virtue of a) accelerated throughput, b) a shifting of some traffic to truck, and c) diversion of activity to larger regional facilities at SFO and OAK.

The recent 2010 Airport Master Plan Update recognizes and plans for reduced cargo demand over the planning period.  Future planning includes relocating the belly cargo operation to a new facility on the southeast portion of the airport.  The 11,000 foot runway is sufficient to accommodate trans-oceanic traffic; but, the proximity of the larger bay area airports where greater economies of scale through consolidation are available, limit the probability of substantial international cargo growth at SJC.


Capacity

Table 2.4.9-1, Current Cargo Facilities, identifies the current and planned cargo facilities at SJC Airport.

Table 2.4.9-1
CURRENT CARGO FACILITIES
Mineta San Jose International Airport (SJC)
	DESCRIPTION
	CURRENT TOTALS4

	Site Area (acres)
	9

	Warehouse (square feet)
	2,480

	Office (square feet)
	2,928

	Building Footprint (square feet)
	5,408

	Auto Parking (spaces)1
	66

	Auto Parking Area (square feet) 1
	20,000

	Trucking Operations Area (square feet)2
	0

	Aircraft Apron Area (square feet) 2
	136,000

	Aircraft Parking Positions3
	4

	Code D/E/F (Wide body/Jumbo/Super Jumbo)
	2

	Code C (Narrow body)
	2

	Code A/B (Feeders)
	0


Notes:	1) 	Per airport personnel, SJC has no formally-designated auto parking spaces or truck movement area.  Auto parking is limited.
	2)	There are no on-site trucking operation areas: all cargo sortation is conducted off-site.
	3)	Aircraft Apron Area and Aircraft Parking Positions based on communications with SJC Airport personnel.
	4)	All capacity data based on source information unless noted otherwise.
Sources:  	On-site airport visit by System Metrics Group, Inc., Landrum & Brown analysis, and SJC Airport personnel.

The SJC Airport Master Plan Update Executive Summary prepared in April 2011 mentions no future runway expansions to existing Runway 11/29, Runway 12L/30R, and Runway 12R/30L at SJC.  Based on the Norman Y. Mineta San Jose International Airport Master Plan Update, prepared in 2011, there is a total of 27 acres of land designated for future cargo development.

Forecast

The cargo volumes at SJC have declined since 2003, dropping from 109,128 metric tons in 2003 to 37,123 metric tons in 2012.  For the purpose of this forecast, it was assumed that cargo volumes at SJC would rebound and increase at 1.0 percent annually through the forecast period.  Based on this assumption, air cargo volumes at SJC are forecast to increase from 37,123 metric tons in 2012 to 49,100 metric tons in 2040.  Freighter operations are forecast to increase from an estimated 1,795 in 2012 to 2,375 in 2040.  Table 2.4.9-2, Air Cargo Forecast, and Exhibit 2.4.9-1, Air Cargo Forecast, presents the future air cargo volumes and the future operating levels.
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Table 2.4.9-2
AIR CARGO FORECAST
Mineta San Jose International Airport (SJC)
[image: ]
Note: “E” refers to estimate.
Sources:  	Landrum & Brown and City of San Jose Department of Aviation.


Exhibit 2.4.9-1
AIR CARGO FORECAST
Mineta San Jose International Airport (SJC)
[image: ]
Sources:  	Landrum & Brown and City of San Jose Department of Aviation.
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Facility and Infrastructure Requirements

Warehousing

The forecast tonnage for San Jose for 2040 is 49,100 tons.  This is estimated to be almost entirely freighter-borne cargo by integrators (92 percent).  The throughput assumption, therefore, is two tons per square foot.  This translates to an estimated requirement for 25,000 square feet of warehousing.  Planning would allow for an additional 10 percent for storage and 5 percent for screening in the facility.  The amount of traffic equates to a small, single building operation.
Basic Warehousing – 25,000 x 1.15 = 29,000 square feet

Office

Office requirements are calculated at 10 percent of the basic warehousing.  For SJC, if a single building were to be utilized, there would be limited value to mezzanine office construction, so the office space would be added to the building footprint.  The office requirement is roughly 3,000 square feet.  The total building footprint would be roughly 32,000 square feet.

Aircraft Parking

A freighter operation is a takeoff or a landing.  The 2,375 operations that are forecast for San Jose equate to 1,188 aircraft annually.  Using 286 operating days per year (cargo flights typically have limited weekend operations), this equates to roughly four aircraft per day.  Using an aggressive guideline of 2.5 square feet of ramp per square foot of warehouse would result in a ramp requirement of roughly 60,000 square feet.  Assuming one daily turn per aircraft would equate to a maximum of two aircraft on the ground at one time.  Using the guideline for Code C aircraft, the estimated ramp requirement would be adequate to accommodate two Code C aircraft simultaneously.

Auto Parking

Since integrator cargo operations typically involve 24 hour staffing with staff rotation, public transport is not often available, and the smaller operation is more labor-intensive.  The higher end of the range for parking allowance – eight per 10,000 square feet for warehousing – is recommended.  This would equate to 20 positions – expanded to 25 to include customer positions.  An additional nine positions would be allotted for office parking.  The 34 positions would require roughly 10,000 square feet of parking.


Truck Traffic

Because of the size of the tonnage shipments, the probability is that the primary vehicle (90 percent) will be a van with an estimated load of two tons with some larger trucks for the rest of the traffic.  Therefore, planning should allow for 43 vans a day with the potential for an additional two trucks a day.  The truck apron should allow for queuing and maneuvering and, if the space permits, be separated from the auto parking area.

Access Considerations

SJC is located in San Clara County in Caltrans District 4.  The airport lies adjacent to SR-87 and nearby US-101 (one of the most congested freeway corridors in the District and one of the primary freeways in connecting San Francisco to San Jose).  District 4 is the second-most congested district in California, and as with other urban area airports in California, mobility and travel time reliability are major issues facing access to the airport.  Exhibit 2.4.9-2, Nearby State Highways, is a map showing the location of major routes on the State Highway System (SHS) near SJC.

Exhibit 2.4.9-2
NEARBY STATE HIGHWAYS
Mineta San Jose International Airport (SJC)
[image: ]
Source:  	System Metrics Group, Inc.



Regional State Highway System Access

SR-87 and US-101 provide direct access to the air cargo facilities at the northern part of the airfield at SJC and serve traffic between San Jose and San Francisco.  Also, US-101 connects with I-880, which connects South Bay cities with the East Bay cities of Alameda and Contra Costa.  Other state highways within 10 miles of SJC airport are: SR-9, SR-17, SR-82, SR‑130, SR-237, I-280, and I-680.

Table 2.4.9-3, Top Congested Freeways, shows the top twenty most congested freeways in District 4 during the third quarter of 2012.  US-101 in Santa Clara County is the third most congested freeway in the District.

Table 2.4.9-3
TOP CONGESTED FREEWAYS
Caltrans District 4 (San Francisco Bay Area)
[image: ]
Source: 	Caltrans, 2012 Q3 Mobility Performance Report (MPR) District 4 Summary.

Exhibit 2.4.9-3, Major Freeway Bottleneck Locations, shows the locations of major freeway bottlenecks in District 4 from the 2009 Caltrans Mobility Performance Report (MPR).  Two bottlenecks are within proximity of SJC: one on US-101 adjacent to SJC at the US-101/SR-87 interchange and the other on US-101 at the US-101/I-680/I-280 interchange.
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Exhibit 2.4.9-3
MAJOR FREEWAY BOTTLENECK LOCATIONS
Caltrans District 4 (San Francisco Bay Area)
[image: ][image: ]
Source: 	Caltrans, 2009 Mobility Performance Report (MPR), 2011.

Arterial Connectivity to the State Highway System

Exhibit 2.4.9-4, Primary Arterial Access Routes, highlights the major arterials that provide access to the nearest SHS access points.  SR-87 provides access to the passenger terminals via Skyport Drive.  Trucks carrying cargo destined for the FedEx and UPS facilities at the north end of the airport can also access Airport Boulevard from US-101 via Airport Parkway.  The SJC cargo facilities are located on Ewert Road at the northern end of Airport Boulevard.

Exhibit 2.4.9-4
PRIMARY ARTERIAL ACCESS ROUTES
Mineta San Jose International Airport (SJC)
[image: ]
Source:  	System Metrics Group, Inc.


Programmed Projects

There are no major projects that are programmed for the airport that may impact freight and goods movement to SJC.

Future Considerations

The dramatic loss of cargo business at SJC over the past decade has largely eliminated the capacity issues experienced twelve years ago.  Anticipating that, as passenger activity grows over the forecast period, the need to carve out an operating presence for cargo will become more important, the airport has in place a plan to accommodate the growth.  However, SJC has a curfew program established for noise-abatement purposes, only certain aircraft are permitted to operate between the hours of 11:30 PM and 6:30 AM.  Given the modest annual growth rate and the history of a much larger cargo operation, there would appear to be no problem in meeting future demand.


2.4.10	LONG BEACH AIRPORT

[image: ]

Discussion

Between 2003 and 2011, cargo tonnage at Long Beach dropped by 50 percent.  Most of the current cargo is carried by FedEx and UPS in smaller aircraft.  The larger volumes designated for movement by air are trucked to Los Angeles or Ontario (both of which are a short drive away), for consolidation and shipments to the Midwest hubs.

The 1,100 acre airport has a substantial amount of aeronautical infrastructure (five runways and supporting taxiways) that takes up space which would otherwise be available for development.  The airport is in the process of examining this issue from a land utilization and operational safety perspective.  Excluding the integrators, the 10,000 foot longest runway is capable of sustaining long-range traffic, but the presence of Los Angeles and Ontario, and on a more limited basis, San Diego to the south, result in the use of LGB primarily for cargo charter activity.  There is a fairly high level of small aircraft activity between the airport and Catalina Island, but the airport is slot-limited and operates under night-time curfews which further dilute the attractiveness of the airport for cargo.

Jet Blue is one of the most active carriers; but, cargo is limited to belly positions in the passenger fleet.



Capacity

Table 2.4.10-1, Current Cargo Facilities, identifies the current and planned cargo facilities at LBG Airport.

Table 2.4.10-1
CURRENT CARGO FACILITIES
Long Beach Airport (LGB)
	DESCRIPTION
	CURRENT TOTALS2

	Site Area (acres)
	8

	Warehouse (square feet)
	4,560

	Office (square feet)
	3,700

	Building Footprint (square feet)
	8,260

	Auto Parking (spaces)
	60

	Auto Parking Area (square feet)
	23,399

	Trucking Operations Area (square feet)1
	12,900

	Aircraft Apron Area (square feet)
	140,000

	Aircraft Parking Positions
	4

	Code D/E/F (Wide body/Jumbo/Super Jumbo)
	4

	Code C (Narrow body)
	0

	Code A/B (Feeders)
	0


Notes:	1) 	Trucking Operations Area square footage is the sum of truck dock (doors/bays/spaces) and truck dock maneuvering.
	2)	All capacity data based on source information unless noted otherwise.
Sources:  	On-site airport visit by System Metrics Group, Inc., and Landrum & Brown analysis.

According to the Long Beach Municipal Airport Layout Plan Data sheet, prepared in 2012, mentions a future runway expansion from 3,330 feet to 3,855 feet for Runway 16L/34R, which is closed except for taxiing indefinitely.  No runway extensions are planned for existing Runway 07L/25R, Runway 07R/25L, Runway 12/30, and Runway 16R/34L at LGB.  However, per airport personnel, there are no land areas designated for future cargo development.

Forecast

The cargo volumes at LGB have declined since 2003, dropping from 51,082 metric tons in 2003 to 24,636 metric tons in 2012.  For the purposes of this forecast, it was assumed that cargo volumes would continue to decrease until cargo (excluding mail) reaches 20,000 metric tons.  Freight would then remain constant for the remainder of the forecast period.  Based on this assumption, air cargo volumes at LGB are forecast to decrease from 24,636 metric tons in 2012 to 20,200 metric tons in 2040.  Freighter operations are forecast to decrease from 1,052 in 2012 to 863 in 2040.  Table 2.4.10-2, Air Cargo Forecast, and Exhibit 2.4.10-1, Air Cargo Forecast, presents the future air cargo volumes and the future operating levels.

Table 2.4.10-2
AIR CARGO FORECAST
Long Beach Airport (LGB)
[image: ]
Note: “E” refers to estimate.
Source:  	Landrum & Brown and City of Long Beach.


Exhibit 2.4.10-1
AIR CARGO FORECAST
Long Beach Airport (LGB)
[image: ]
Source:  	Landrum & Brown and City of Long Beach.
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Facility and Infrastructure Requirements

Warehousing

The forecast tonnage for Long Beach for 2040 is 20,200 tons.  This is estimated to be almost entirely freighter-borne cargo by integrators (97 percent).  The throughput assumption therefore is two tons per square foot.  This translates to an estimated requirement for 10,000 square feet of warehousing.  Planning would allow for an additional 10 percent for storage and 5 percent for screening in the facility.  The amount of traffic equates to a small, single building operation.

Basic Warehousing – 10,000 x 1.15 = 12,000 square feet (rounded)

Office

Office requirements are calculated at 10 percent of the basic warehousing.  For Long Beach, if a new building were to be developed, there would be limited value to mezzanine office construction, so the office space would be added to the building footprint.  The office requirement is roughly 1,000 square feet.  The total building footprint would be roughly 13,000 square feet.

Aircraft Parking

A freighter operation is a takeoff or a landing.  The 863 operations that are forecast for Long Beach equate to 432 aircraft annually.  Using 286 operating days per year (cargo flights typically have limited weekend operations), this equates to roughly 1.5 rounded to two aircraft per day.  Using an aggressive guideline of 2.5 square feet of ramp per square foot of warehouse would not result in ramp of any appreciable size.  Assuming one daily turn per aircraft would equate to a maximum of two aircraft on the ground at one time.  Using the guideline for Code C aircraft, the ramp requirement would be roughly 50,000 square feet.

Auto Parking

Since integrator cargo operations typically involve 24 hour staffing with staff rotation, public transport is not often available, and smaller facilities are more labor intensive.  The higher end of the range for parking allowance – eight per 10,000 square feet for warehousing – is recommended.  (This is true for LGB despite the curfew on late night operations.)  This would equate to eight positions – expanded to twelve to include customer positions.  An additional three positions would be allotted for office parking.  The 15 positions would require roughly 5,000 square feet of parking.



Truck Traffic

Because of the size of the tonnage shipments, the probability is that the primary vehicle (90 percent) will be a van with an estimated load of two tons with some larger trucks for the rest of the traffic.  Therefore, planning should allow for 17 vans a day with the potential for an additional one to two trucks a day.  The truck apron should allow for queuing and maneuvering and, if the space permits, be separated from the auto parking area.

Access Considerations

Long Beach Airport (LGB) is located in Los Angeles County in Caltrans District 7 and lies within ten miles of some of the most congested freeways in California.  Mobility and travel time reliability are major issues facing access to the airport.  Exhibit 2.4.10-2, Nearby State Highways, is a map showing the location of major routes on the State Highway System (SHS) near the LGB’s center of cargo operations.

Exhibit 2.4.10-2
NEARBY STATE HIGHWAYS
Long Beach Airport (LGB)
[image: T:\4YYC\AirCargo\Buffer_Maps\LGB_Buffer.png]
Source:  	System Metrics Group, Inc.

Regional State Highway System Access

I-405 provides direct access to the air cargo facilities that lie adjacent to Lakewood Boulevard (SR-19) on the southeast end of the airport.  SR-1 is located approximately 2 miles south of the air cargo operations at LGB.  Other major highways within ten miles of LGB includes: I-5, SR-22, SR-39, SR-47, SR-91, SR-103, I-105, I-110, SR-213, I-605 and I-710.

Table 2.4.10-3, Top Congested Freeways, shows the top ten most congested freeways in District 7 during the third quarter of 2012.  I-5 was the most congested freeway in the district, with I-405 being ranked second.  Other top congested routes located near the airport include I-110, I-605, SR-91 and I-105.

Table 2.4.10-3
TOP CONGESTED FREEWAYS
Caltrans District 7 (Los Angeles and Ventura Counties)
[image: ]
Source: 	Caltrans, 2012 Q3 Mobility Performance Report (MPR) District 7 Summary, 2012.

Exhibit 2.4.10-3, Major Freeway Bottleneck Locations, shows the locations of major freeway bottlenecks in District 7 from the 2009 Caltrans Mobility Performance Report (MPR).  The MPR does not show any major freeway bottlenecks within close proximity to LGB.  The Corridor System Management Plan (CSMP) Los Angeles County I-405 Corridor Final Report, September 2010, however, identifies the following bottlenecks near LGB: El Segundo Boulevard, Inglewood Avenue, Hawthorne Boulevard, Crenshaw Boulevard, Normandie Avenue, and I-110 at I‑405.
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Exhibit 2.4.10-3
MAJOR FREEWAY BOTTLENECK LOCATIONS
Caltrans District 7 (Los Angeles and Ventura Counties)
[image: ][image: ]
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Source: 	Caltrans, 2009 Mobility Performance Report (MPR), 2011.
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Arterial Connectivity to the State Highway System

Exhibit 2.4.10-4, Primary Arterial Access Routes, highlights the major arterials that provide access to the nearest SHS access points.  I-405 provides nearby access to the cargo location just to the west side of Lakewood Boulevard (SR-19) at LGB.

Cargo reaches these facilities from East Spring Street from southbound I-405 and from Lakewood Boulevard from northbound I-405.

Exhibit 2.4.10-4
PRIMARY ARTERIAL ACCESS ROUTES
Long Beach Airport (LGB)
[image: ]
Source:  	System Metrics Group, Inc.


Programmed Projects

There is one regional project that may help to improve air cargo access at LGB.  Table 2.4.10-4, Programmed Projects, is a list of this programmed project identified in the Southern California Association of Governments (SCAG) 2012-2035 Regional Transportation Plan (RTP) that may impact air cargo operations at LGB.

Table 2.4.10-4
PROGRAMMED PROJECTS
Long Beach Airport (LGB)
[image: ]
Source: 	2012-2035 Southern California Association of Governments (SCAG) Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS), April 2012.

Future Considerations

The airport is in the process of reassessing its aeronautical infrastructure requirements, which includes relocation and removal of unnecessary elements.  Cargo tonnage in 2011 was 50 percent of the volumes in 2003.  Because the projections for LGB are essentially flat for the forecast period, there do not appear to be any issues with the airport’s ability to address future demand.  In the event an unanticipated growth stimulus were to occur, the infrastructure evaluation is anticipated to create new capacity.


2.4.11	SANTA ANA (JOHN WAYNE) AIRPORT

[image: ]

Discussion

The airport experienced strong cargo growth in 2012 (14.8 percent), albeit, off a relatively small base.  The bulk of this activity was handled by FedEx and UPS who accounted for roughly 85 percent of the total volume.  The remaining cargo was transported in the bellies of passenger aircraft.  The 5,700 foot runway limits the size of the aircraft which can operate from the airport.  The 2003 Amendments to the 1985 Settlement Agreement which addressed growth and associated noise at the airport, provides for a preferential allocation of operating capacity of four average daily departures to all cargo carriers.  This allocation provides for a set-aside for cargo which preserves future cargo operations capacity. Currently, UPS and FedEx operate one freighter each, so there is room for the cargo volumes to theoretically double from an aircraft numbers perspective.  An even greater tonnage increase is possible if the carriers increase the size of the aircraft, but then, the issue of runway length would become a limiting factor.  Pragmatically speaking, growth will be linked to the regional population base and any cargo expansion of substance will divert to LAX or ONT.

Most of the cargo handling takes place on the ramp and is completed by late afternoon.  Because of space constraints, the ramp is utilized to park passenger aircraft overnight to prepare for morning departures.  The nature of the operations is such that commodities do not play a significant role in the airport’s cargo business.



Capacity

Table 2.4.11-1, Current Cargo Facilities, identifies the current and planned cargo facilities at SNA Airport.

Table 2.4.11-1
CURRENT CARGO FACILITIES
John Wayne-Orange County Airport (SNA)
	DESCRIPTION
	CURRENT TOTALS6

	Site Area (acres)
	4

	Warehouse (square feet)1
	0

	Office (square feet)
	3,705

	Building Footprint (square feet)
	3,705

	Auto Parking (spaces)2
	20

	Auto Parking Area (square feet)3
	6,000

	Trucking Operations Area (square feet)4
	0

	Aircraft Apron Area (square feet)5
	155,700

	Aircraft Parking Positions
	2

	Code D/E/F (Wide body/Jumbo/Super Jumbo)
	2

	Code C (Narrow body)
	0

	Code A/B (Feeders)
	0


Notes:	1)	There are is no formal warehouse space at SNA, only on-site temporary trailer buildings.
	2)	Auto parking space counts were estimated using Google Earth satellite imagery.
	3)	Auto parking area has been calculated based on a 300 square-foot per parking space parameter.
	4) 	Per airport personnel, SNA has no formally-designated truck docks or truck maneuvering areas.
	5)	Aircraft apron area estimated using the parameter of 77,850 square-feet for Code F aircraft.
	6)	All capacity data based on source information unless noted otherwise.
Sources:  	On-site airport visit by System Metrics Group, Inc., and Landrum & Brown analysis.

According to airport personnel, no runway extensions are planned for existing Runway 01L/19R, Runway 01R/19L at SNA.  Additionally, per airport personnel, there are no land areas designated for future cargo development.

Forecast

The cargo volumes at SNA have declined since 2003, dropping from 18,278 metric tons in 2003 to 16,412 metric tons in 2012.  Over the 9-year period, air cargo volume has had large fluctuations and it is assumed that this decline is not indicative of the future air cargo volumes at SNA.  Therefore, for the purpose of this forecast, it was assumed that cargo volumes at SNA would increase at 1.0 percent annually through the forecast period.  Based on this assumption, air cargo volumes at SNA are forecast to increase from 16,412 metric tons in 2012 to 22,000 metric tons in 2040.  Freighter operations are forecast to increase from an estimated 950 in 2012 to 1,273 in 2040.  Table 2.4.11-2, Air Cargo Forecast, and Exhibit 2.4.11-1, Air Cargo Forecast, present the future air cargo volumes and the future operating levels.
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Table 2.4.11-2
AIR CARGO FORECAST
John Wayne-Orange County Airport (SNA)
[image: ]
Note: “E” refers to estimate.
Sources:  	Landrum & Brown and Orange County Regional Airport Authority.


Exhibit 2.4.11-1
AIR CARGO FORECAST
John Wayne-Orange County Airport (SNA)
[image: ]
Sources:  	Landrum & Brown and Orange County Regional Airport Authority.
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Facility and Infrastructure Requirements

Warehousing

The forecast tonnage for John Wayne for 2040 is 22,000 tons.  This is estimated to be almost entirely freighter-borne cargo by integrators (83 percent).  Therefore, the throughput assumption is two tons per square foot.  This translates to an estimated requirement for 11,000 square feet of warehousing.  Planning would allow for an additional 10 percent for storage and 5 percent for screening in the facility.  The amount of traffic equates to a small, single building operation.
Basic Warehousing – 11,000 x 1.15 = 12,000 square feet (rounded)

Office

Office requirements are calculated at 10 percent of the basic warehousing.  For John Wayne, if a building were to be developed there would be limited value to mezzanine office construction, so the office space would be added to the building footprint.  The office requirement is roughly 1,000 square feet.  The total building footprint would be roughly 13,000 square feet.

Aircraft Parking

A freighter operation is a takeoff or a landing.  The 1,273 operations that are forecast for John Wayne equate to 636 aircraft annually.  Using 286 operating days per year (cargo flights typically have limited or no weekend operations), this equates to roughly 2.2 aircraft per day.  Even using an aggressive guideline of 2.5 square feet of ramp per square foot of warehouse would not result in the airport needing a ramp of any appreciable size.  Assuming one daily turn per aircraft would equate to a maximum of two aircraft on the ground at a time.  Using the guideline for Code C aircraft, the ramp requirement would be roughly 50,000 square feet.

Auto Parking

Since integrator cargo operations typically involve 24 hour staffing with staff rotation, public transport is not often available, and smaller operations are more labor intensive.  The higher end of the range for parking allowance – eight per 10,000 square feet for warehousing – is recommended.  This would equate to ten positions – expanded to fourteen to include customer positions.  An additional three positions would be allotted for office parking.  The 17 positions would require roughly 5,000 square feet of parking.

Truck Traffic

Because of the size of the tonnage shipments, the probability is that the primary vehicle (90 percent) will be a van with an estimated load of two tons with some larger trucks for the rest of the traffic.  Planning should, therefore, allow for 17 vans a day with the potential for an additional one to two trucks a week.  The truck apron should allow for queuing and maneuvering and, if the space permits, be separated from the auto parking area.

Access Considerations

John Wayne Airport (SNA) is located in Orange County in Caltrans District 12 and lies within ten miles of some of the most congested freeways in California.  Mobility and travel time reliability are major issues facing access to the airport.  Exhibit 2.4.11-2, Nearby State Highways, is a map showing the location of major routes on the State Highway System (SHS) near the SNA’s center of cargo operations.


Exhibit 2.4.11-2
NEARBY STATE HIGHWAYS
John Wayne-Orange County Airport (SNA)
[image: T:\4YYC\AirCargo\Buffer_Maps\SNA_Buffer.png]
Source:  	System Metrics Group, Inc.

Regional State Highway System Access

SR-73 provides direct access to the air cargo facilities that lie adjacent to Campus Drive along the southwest side of the airport.  I-405 and SR-55 also provide direct access to SNA passenger air travel via MacArthur Boulevard.  Other major highways within ten miles of SNA include: SR-1, I-5, SR-22, SR-39, SR-57, SR-133, SR-241, and SR-261.

Table 2.4.11-3, Top Congested Freeways, shows the top ten most congested freeways in District 12 during the third quarter of 2012.  I-405 was the second most congested freeway in the district.  I-5, SR-57, and SR-55 are also the highest congested corridors.


Table 2.4.11-3
TOP CONGESTED FREEWAYS
Caltrans District 12 (Orange County)
[image: ]
Source: 	Caltrans, 2012 Q3 Mobility Performance Report (MPR) District 7 Summary.


Exhibit 2.4.11-3, Major Freeway Bottleneck Locations, shows the locations of major freeway bottlenecks in District 12 from the 2009 Caltrans Mobility Performance Report.  There are two bottlenecks on I-405 at Culver Boulevard and on SR‑55 at Dyer Road, ranked twelfth and eighth respectively, on the list of major bottlenecks, is within proximity of SNA.

The Corridor System Management Plan (CSMP) Orange County SR022/I-405/I-605 Final Report, August 2010 identifies the following major bottlenecks: Warner Avenue, Talbert Avenue, Bristol Street, MacArthur Boulevard, Culver Drive, Jeffrey Road/University Drive, and Sand/Shady Canyon Drive.

The Corridor System Management Plan (CSMP) Orange County I-5 Corridor Final Report, May 2012 identifies the following major bottlenecks along I-5: SR-55 ramps and Jeffrey Road.

The Corridor System Management Plan (CSMP) Performance Assessment Report Orange County SR-55, April 12, 2012 identifies the following major bottlenecks along SR-55: Baker Avenue, northbound off-ramp to southbound I-405, Paularino Avenue, MacArthur Boulevard, Edinger Avenue, Dyer Road, and I-5 ramps.



Exhibit 2.4.11-3
MAJOR FREEWAY BOTTLENECK LOCATIONS
Caltrans District 12 (Orange County)
[image: ][image: ]
Source: 	Caltrans, 2009 Mobility Performance Report (MPR), 2011.

Arterial Connectivity to the State Highway System

Exhibit 2.4.11-4, Primary Arterial Access Routes, highlights the major arterials providing access to the nearest SHS.  SR-73 provides nearby access to the cargo location at the southeast side of Campus Drive at SNA.  Cargo reaches these facilities from the Irvine Boulevard/Campus Drive exit off SR-73.

Exhibit 2.4.11-4
PRIMARY ARTERIAL ACCESS ROUTES
John Wayne-Orange County Airport (SNA)
[image: ]
Source:  	System Metrics Group, Inc.

Programmed Projects

There are no programmed regional projects that may help to improve air cargo access at SNA.

Future Considerations

There is a regional constraint on the number of cargo operations at the airport.  This will limit the cargo growth at SNA.  The planning assumptions allow for an increase in the gauge of the aircraft (this is consistent with integrator business models) but is essentially a contingency since the projected cargo volumes over the forecast period should be capable of being handled by smaller aircraft.

2.4.12	FRESNO YOSEMITE INTERNATIONAL AIRPORT

[image: ]

Discussion

Fresno is one of the few airports that experienced growth in 2011.  Given its location and the size of the passenger market, the airport’s cargo activities are essentially built around FedEx and UPS rather than belly capacity in a commercial fleet.  Nevertheless, FAT has added passenger service to Mexico and is adding additional passenger service in May 2013.  Several years ago, the airport developed substantial aircraft apron to meet the integrators’ requirements, but to date, the limited cargo volumes (10,000 tons in 2011) make the financial feasibility of developing a cargo facility subject to market demand.  There is substantial on‑airport property available should the recent growth continue (and a large amount of existing apron).  While commodities, from a ship-by-air perspective, are not an integral part of the cargo operation, perishables in the form of produce represent a major regional output.  Most of the product, however, is trucked.  The development of a ground-focused, regional consolidation center for perishable shipping could create potential economies of scale sufficient to engender some future movement by air.

The existing 9,200 foot runway is being extended to 9,500 feet as part of a Runway Safety Improvement project.  It is not anticipated that this will have any immediate impact on the air cargo operations.  Even at the enhanced length, carriers will not be able to fly wide-body freighters on a non-stop trans-oceanic operation with optimum payloads, and future point-to-point activity will be primarily focused on domestic operations (although trans-oceanic passenger flights will become an option).


Capacity

Table 2.4.12-1, Current Cargo Facilities, identifies the current and planned cargo facilities at FAT Airport.

Table 2.4.12-1
CURRENT CARGO FACILITIES
Fresno Yosemite International Airport (FAT)
	DESCRIPTION
	CURRENT TOTALS3

	Site Area (acres)
	10

	Warehouse (square feet)
	0

	Office (square feet)
	2,480

	Building Footprint (square feet)
	2,480

	Auto Parking (spaces)
	18

	Auto Parking Area (square feet)
	1,300

	Trucking Operations Area (square feet)1
	45,412

	Aircraft Apron Area (square feet)
	421,015

	Aircraft Parking Positions2
	9

	Code D/E/F (Wide body/Jumbo/Super Jumbo)
	9

	Code C (Narrow body)
	0

	Code A/B (Feeders)
	0


Notes:	1)	Trucking Operations Area square footage is the sum of truck dock (doors/bays/spaces) and truck dock maneuvering.
	2)	Aircraft parking positions include data based on 2006 FAT Airport Master Plan Update.
	3)	All capacity data based on source information unless noted otherwise.
Sources:  	On-site airport visit by System Metrics Group, Inc., Landrum & Brown analysis, and FAT Airport Master Plan Update, prepared in 2006.

The Fresno Yosemite International Airport Master Plan Update, prepared in 2006, mentions future runway expansions from 9,227 feet to 10,000 feet for Runway 11L/29R, and from 8,008 feet to 8,700 feet for Runway 11R/29L that will help facilitate any potential growth in cargo traffic.  Based on the future Airport Layout Plan (ALP), there are 59 acres of land designated for future cargo development.

Forecast

The cargo volumes at FAT have increased since 2003, growing from 5,176 metric tons in 2003 to 10,400 metric tons in 2012, representing an average growth of 8.1 percent per year.  The cargo volumes at FAT have been erratic and a majority of the increase occurred within a couple of years.  Therefore, for the purpose of this forecast, it was assumed that cargo volumes at FAT would increase at 1.5 percent annually through the forecast period.  Based on this assumption, air cargo volumes at FAT are forecast to increase from 10,400 metric tons in 2012 to 15,900 metric tons in 2040.  Freighter operations are forecast to increase from an estimated 2,410 in 2012 to 4,312 in 2040.  Table 2.4.12-2, Air Cargo Forecast, and Exhibit 2.4.12-1, Air Cargo Forecast, present the future air cargo volumes and the future operating levels.
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Table 2.4.12-2
AIR CARGO FORECAST
Fresno Yosemite International Airport (FAT)
[image: ]
Note: “E” refers to estimate.
Source:  	Landrum & Brown and City of Fresno.


Exhibit 2.4.12-1
AIR CARGO FORECAST
Fresno Yosemite International Airport (FAT)
[image: ]
Source:  	Landrum & Brown and City of Fresno.
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Facility and Infrastructure Requirements

Warehousing

The forecast tonnage for Fresno for 2040 is 15,900 tons.  This is almost entirely freighter-borne cargo by integrators.  The throughput assumption, therefore, is two tons per square foot.  This translates to an estimated requirement for 8,000 square feet of warehousing.  Planning would allow for an additional 10 percent for storage and 5 percent for screening in the facility.  The amount of traffic equates to a small, single building operation.
Basic Warehousing – 8,000 x 1.15 = 9,000 square feet (rounded)

Office

Office requirements are calculated at 10 percent of the basic warehousing.  For Fresno, if a building were to be developed, there would be limited value to mezzanine office construction, so the office space would be added to the building footprint.  The office requirement is roughly 1,000 square feet.  The total building footprint would be roughly 10,000 square feet.

Aircraft Parking

A freighter operation is a takeoff or a landing.  The 4,312 operations that are forecast for FAT equate to 2,156 aircraft annually.  Using 286 operating days per year (cargo flights typically have limited weekend operations), this equates to roughly eight aircraft per day.  The relationship of the total tonnage to the total operations indicates a payload of approximately 3.5 tons per operation which can be carried in a relatively small aircraft.  Using an aggressive guideline of 2.5 square feet of ramp per square foot of warehouse would not result in ramp of any appreciable size.  Assuming two turns per aircraft would equate to a maximum of four aircraft on the ground at one time.  The indicated payloads reflect the use of smaller feeder aircraft.  As a result, an allocation of one acre or roughly 40,000 square feet should be sufficient.

Auto Parking

Since cargo operations typically involve 24 hour staffing with staff rotation, public transport is not often available, and smaller operations are more labor intensive, the higher end of the range for parking allowance – eight per 10,000 square feet for warehousing – is recommended.  This would equate to seven positions expanded to ten to include customer positions.  An additional three positions would be allotted for office positions.  The 13 positions would require roughly 4,000 square feet of parking.

Truck Traffic

Because of the size of the tonnage shipments, the probability is that the primary vehicle (90 percent) will be a van with an estimated load of two tons with some larger trucks for special shipments.  Planning should therefore allow for 12 vans a day with the potential for an additional one or two trucks a week.  The truck apron should allow for queuing and maneuvering and if the space permits be separated from the auto parking area.

Access Considerations

Fresno Yosemite International Airport (FAT) is located in Fresno County in Caltrans District 6.  Exhibit 2.4.12-2, Nearby State Highways, is a map showing the location of major routes on the State Highway System (SHS) near the FAT’s center of cargo operations.

Exhibit 2.4.12-2
NEARBY STATE HIGHWAYS
Fresno Yosemite International Airport (FAT)
[image: ]
Source:  System Metrics Group, Inc.

Regional State Highway System Access

SR-168 and SR-180 provide direct access to the air cargo facilities located off Cargo Lane.  Other major highways within ten miles of FAT include SR-41 and SR-99.

Table 2.4.12-3, Top Congested Freeways, shows the top ten most congested freeways in District 6 during the third quarter of 2012.  SR-99 is the fourth most congested freeway in District 6, while SR-180, SR-168, and SR-41 rank as the seventh, eighth, and ninth most congested freeways respectively.

Table 2.4.12-3
TOP CONGESTED FREEWAYS
Caltrans District 6 (Fresno County)
[image: ]
Source: 	Caltrans, 2012 Q3 Mobility Performance Report (MPR) District 6 Summary.

Exhibit 2.4.12-3, Major Freeway Bottleneck Locations, shows the locations of major freeway bottlenecks in District 6 from the 2009 Caltrans Mobility Performance Report (MPR).  Eight of the 10 major freeway bottlenecks are located within close proximity to FAT, seven of those located along SR-41 and one located along SR-99 at Ashlan Avenue.

The Fresno/Madera Urban Route 99 Corridor System Management Plan, April 2009 also shows Ashlan Avenue with congestion.



Exhibit 2.4.12-3
MAJOR FREEWAY BOTTLENECK LOCATIONS
Caltrans District 6 (Fresno County)
[image: ][image: ]
Source: 	Caltrans, 2009 Mobility Performance Report (MPR), 2011.

Arterial Connectivity to the State Highway System

Exhibit 2.4.12-4, Primary Arterial Access Routes, highlights the major arterials that provide access to the nearest SHS access points.  SR-168 provides direct access for northbound and southbound traffic off Ashlan Avenue and Peach Avenue to the air cargo location off Cargo Lane.  Similarly for eastbound and westbound traffic, SR‑180 provides direct access off Clovis Avenue and Airways Boulevard to the air cargo facility off Cargo Lane.

Exhibit 2.4.12-4
PRIMARY ARTERIAL ACCESS ROUTES
Fresno Yosemite International Airport (FAT)
[image: ]
Source:  	System Metrics Group, Inc.

Programmed Projects

There are no programmed regional projects that may help to improve air cargo access at FAT.

Future Considerations

The physical location of Fresno in relation to other California airports that are more closely situated to their own larger regional business districts, will keep the levels of cargo activity at the airport relatively modest.  FAT has in place nearly ten acres of ramp for cargo activity and ample room for expansion. 

SECTION 3
NEEDS ASSESSMENT

3.	MEETING LONG-TERM DEMAND

The review of existing capacity versus projected forecast growth indicates that the California airport system should have sufficient capacity to meet long-term air cargo demand to 2040.  Further, the numbers indicate that the 12 airports at which cargo activities are currently focused should have the individual capacity to address their own future cargo growth. Although some new development or redevelopment will eventually be needed, there are no specific projects currently identified by the airports as critical to accommodating long-term cargo growth.  New development will be based on market triggers.

The 12 airports designated for review are for the most part clustered (quite naturally for air cargo) around major consuming and/or producing markets with strong central business districts:
· Sacramento International, Mather Field, San Francisco, Oakland, and San Jose are grouped within a 100 mile radius.  Fresno, which serves an inland market, is slightly outside that radius.
· Los Angeles International, Ontario, Burbank, Santa Ana, and Long Beach are also within a very tight radius.
· San Diego is on the edge of the Los Angeles grouping, but serves the State’s southernmost market.

Due to minimal or limited cargo activity, a number of airports were not included in the analysis.  This includes several airports that have pursued air cargo as either a core business activity or a major supplement to existing services over the past decade.  These include, but are not limited to, Bakersfield (BFL), March (RIV), San Bernardino (SBD), San Diego Brown Field (SDM), Stockton (SCK), and Victorville (VCV).  These airports have the aeronautical infrastructure to accommodate cargo aircraft should the need arise.  Their cargo activity is limited largely because they are more distant from the major city centers, have access issues, or lack passenger flights that would provide additional diversification of shipping alternatives.  Nevertheless, in the unlikely occurrence of a dramatic escalation in cargo activity at any of airports considered for review, these alternate airports could easily address the overflow, as such:
· San Bernardino would be a very viable backup for the Los Angeles group, with March and Victorville as secondary preferences.
· March could be an alternate for either Los Angeles or San Diego.
· Brown Field, only 18 miles from downtown San Diego, could accommodate domestic integrator freighter activity freeing ramp at San Diego.
· Stockton, although somewhat distant from the primary central business districts, could handle activity designated for Sacramento, Oakland, or San Francisco or regionally generated agricultural products.
Exhibit 3-1, Primary and Secondary Airports for Cargo shows the location of the 12 primary airports included in the analysis, and potential backups discussed in the narrative that follows.  The reality is that the economic, political, and financial issues of the past decade have caused cargo volumes at most airports to fall to mid-1990’s levels.  The capacity enhancements that were implemented, or in several cases, planned but not constructed, should prove more than sufficient over the forecast period.  However, in several instances, there are caveats that are included in the specific airport discussions that follow.

Exhibit 3-1
PRIMARY AND SECONDARY AIRPORTS FOR CARGO
[image: LOCATIONS ALL]
Source: Landrum & Brown

3.1	AIRPORT SPECIFIC NEEDS

Table 3.1-1, Comparative Airport Needs, compares the 12 airports with regard to present capacity and future demand.  The existing capacities presented for cargo-related facilities were derived from airport visits, email communications with airport personnel, Airport Master Plans, existing Airport Layout Plans, airport websites, and the FAA U.S. Territories Airport Lookup website.  Google Earth was also used to confirm various measurements.  The indicated set-aside capacities for cargo were derived from email communications with airport personnel, recommended land uses in the Airport Master Plans, Future Airport Layout Plans, and Environmental Impact Reports.  Future demand was calculated based on forecast information, interviews with airport staff, and generally accepted planning concepts for air cargo facilities and infrastructure.  Most of the airports have property that is designated either specifically for air cargo or more generically for future aviation needs.  Since these properties typically do not yet have detailed development plans indicating square footage, Table 3.1-1 represents the property capacity and demand in acres designated for air cargo.  Where a surplus is indicated, the airport, based on current projections, has excess capacity.

Table 3.1-1
COMPARATIVE AIRPORT NEEDS
	AIRPORT
	EXISTING ACREAGE1
	FUTURE DEMAND (ACRES)
	SET ASIDE CAPACITY (ACRES)
	SURPLUS (ACRES)

	LAX
	166
	158.2 
	0
	7.8

	OAK
	123
	39
	40
	124

	SFO
	105
	49.3 
	0
	55.7

	ONT2
	180
	34.5 
	100
	245.5

	SAN3
	7
	16.1 
	32
	22.9

	SMF
	30
	5.5 
	0
	15.5

	MHR
	23
	4.9 
	43
	68.1

	BUR
	14
	4.2 
	0
	9.8

	SJC
	9
	3
	27
	33

	LGB
	8
	1.8 
	0
	6.2

	SNA
	4
	1.8 
	0
	2.2

	FAT
	10
	1.4 
	59
	67.5


Notes:  	1) 	Existing acreages derived from site areas in airport inventories.
	2) 	ONT operates under "through-the-fence" agreement with UPS.  Existing acreage includes off-airport property.
	3) 	SAN site acreage does not include off-airport sortation buildings for FedEx, UPS and DHL.
Sources:  	On-site airport visit by System Metrics Group, Inc., Landrum & Brown analysis, Airport Master Plans, Airport Layout Plans, and communications with airport personnel.


The detailed calculations for each airport’s infrastructure and facility requirements were developed based on the approaches indicated in Section 2.  Table 3.1-2, Summary Airport 2040 Requirements, summarizes those projected requirements and converts them to estimated acreages.  As the numbers indicate, the requirements for the seven smaller airports are relatively modest and, although there are one or two potential issues, would appear to be adequately addressed.  Of the five larger airports, planning has (or is) taking place to meet long-term needs.

3.1.1	LOS ANGELES AND ONTARIO INTERNATIONAL AIRPORTS

Because LAX has an environmental constraint on warehouse square footage, it may eventually be necessary for LAWA to consider a complete redevelopment of its cargo areas.  The airport has three primary objectives.  The first is to increase the efficiency of the cargo buildings to optimize throughput and, despite the constraints, meet demand for warehouse.  The second is to optimize available aircraft apron for passenger aircraft that need to remain overnight.  The third is to accommodate additional landside demand for buildings, roadway infrastructure, and truck and auto parking.  It is unlikely that the increased requirements can be addressed with traditionally-configured, modern facilities.  A modified vertical development that includes three buildings of roughly 665,000 square feet each could meet demand and open up 20 acres for the development of aircraft ramp.  This is consistent with an environmentally mandated cap of 2,000,000 square feet of warehousing at LAX.

Historically, carriers have resisted relocating from LAX to ONT where there is ample opportunity for expansion.  A comprehensive development proposal, selected through a public solicitation process several years ago, gave ONT the ability to accommodate at least an additional 1.5 million tons of cargo annually.  This positions Ontario as a backup in the event accelerated demand presents challenges at LAX that cannot be met.

A second-tier alternative to address the needs of the LAX facilities would be to relocate integrated carriers to ONT from LAX upon the expiration of the current leases.  The move would free substantial apron capacity without adversely impacting traditional carrier operations.  This strategy would meet with strong resistance from the carriers who have built their operations around proximity to the central business district (CBD) and interlining with passenger carriers.

A third-tier strategy would be to relocate integrator/freighter operations to an alternative airport such as San Bernardino.  From a LAWA perspective, this has little merit if capacity exists at Ontario.  From a carrier perspective, the relocation would be problematic for a number of reasons that would include:
· Lack of redundancy for flights
· Distance from the CBD
· Distance from supporting business infrastructure
· Lack of interlining capability
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Table 3.1-2
SUMMARY AIRPORT 2040 REQUIREMENTS
	AIRPORT
	BASIC WAREHOUSE (SQUARE FEET)
	OFFICE
(SQUARE FEET)
	FOOTPRINT
	RAMP
	PARKING
	TRUCKING
	TOTAL ACRES

	
	
	
	SQUARE
FEET
	ACRES
	SQUARE
FEET
	ACRES
	SQUARE FEET
	ACRES
	SQUARE
FEET
	ACRES
	

	LAX
	2,000,000
	200,000
	2,310,000
	 53.0 
	1,780,000
	 40.9 
	600,000
	 13.8 
	2,200,000
	 50.5 
	158.2 

	OAK
	340,000
	34,000
	375,000
	 8.6 
	850,000
	 19.5 
	101,000
	 2.3 
	374,000
	 8.6 
	 39.0 

	SFO
	650,000
	65,000
	748,000
	 17.2 
	500,000
	 11.5 
	186,000
	 4.3 
	715,000
	 16.4 
	 49.3 

	ONT
	300,000
	30,000
	340,000
	 7.8 
	750,000
	 17.2 
	81,000
	 1.9 
	330,000
	 7.6 
	 34.5 

	SAN
	140,000
	14,000
	161,000
	 3.7 
	350,000
	 8.0 
	35,000
	 0.8 
	154,000
	 3.5 
	 16.1 

	SMF
	45,000
	5,000
	52,000
	 1.2 
	120,000
	 2.8 
	17,000
	 0.4 
	50,000
	 1.1 
	 5.5 

	MHR
	35,000
	4,000
	43,000
	 1.0 
	120,000
	 2.8 
	13,000
	 0.3 
	39,000
	 0.9 
	 4.9 

	BUR
	36,000
	4,000
	44,000
	 1.0 
	90,000
	 2.1 
	10,000
	 0.2 
	40,000
	 0.9 
	 4.2 

	SJC
	25,000
	3,000
	32,000
	 0.7 
	60,000
	 1.4 
	10,000
	 0.2 
	28,000
	 0.6 
	 3.0 

	LGB
	10,000
	1,000
	13,000
	 0.3 
	50,000
	 1.1 
	5,000
	 0.1 
	11,000
	 0.3 
	 1.8 

	SNA
	11,000
	1,000
	13,000
	 0.3 
	50,000
	 1.1 
	5,000
	 0.1 
	12,000
	 0.3 
	 1.8 

	FAT
	8,000
	1,000
	10,000
	 0.2 
	40,000
	 0.9 
	4,000
	 0.1 
	9,000
	 0.2 
	 1.4 


Note:	Numbers have been rounded
Source:  	On-site airport visit by System Metrics Group, Inc., and Landrum & Brown analysis.
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A redevelopment plan for LAX has merit for several reasons:
1. New facilities would increase throughput and potentially lower carrier operating costs by achieving greater economies of scale.
2. The concept of a limited number of mega-facilities would have a major impact on trucking.  Fewer stops would reduce overall truck trips, and well-designed landside areas would provide appropriate truck queuing and minimize idling and its associated emissions.
3. The consolidation effort would enable LAWA to develop additional aircraft ramp capacity.
4. Retaining the capacity at LAX would be supported by the carriers – a number of whom fly both passenger and freighter aircraft.
5. The supporting business infrastructure of customs brokers and freight forwarders, which has developed off-airport around LAX, would not be adversely impacted.
6. Federal staffing would be minimally impacted, particularly if the new facilities are developed with designated inspection areas.
7. A number of the existing facilities are mature and virtually all of them will reach their life expectancy within the planning period.
8. ONT is available to deal with any potential staging issues.
9. The present and projected levels of demand reduce the need for speculative development and make investment attractive for the private sector.

There, of course, are challenges:
1. The redevelopment would have to be carefully phased and linked at least in part to the existing leases.
2. Existing tenant operations could be disrupted by relocation.  If implemented, the phasing plan should address minimizing relocation to only one move per tenant when possible.
3. The probability is that while more efficient buildings would reduce operating costs, leasing costs could increase.

There are no capacity issues at ONT, nor are any anticipated.  Currently, there is regional political interest in removing Ontario from the LAWA system.  This effort did not explore specific implications of such a transaction on capacity.  However, setting aside business and political considerations, there would be no significant challenges since historical planning has demonstrated room for significant growth.  With regard to specialized facilities, LAX could benefit from the presence of a centralized screening facility and from a government facility to house federal and State operations.  At ONT, there are no specialized facility needs under current forecast assumptions.



3.1.2	SAN FRANCISCO INTERNATIONAL AIRPORT

SFO has developed an aggressive forecast which was used as the basis (adjusted because of the base year) for this analysis.  Under the forecast growth scenario, the airport would nearly triple its cargo volumes by the end of the forecast period.  However, because of the losses sustained in cargo volumes over the past decade, despite the forecast growth, it will take until 2030 for the airport to reach levels of cargo activity handled in 2000.  The ultimate forecast indicates that cargo activity in 2040 will be less than 50 percent greater than the volumes of 2000.

The airport has property designated to accommodate this anticipated growth.  Discussions with staff indicate that there is a phasing plan in place for the redevelopment of existing cargo facilities and other properties that will be linked to market triggers.  In the event there is an acceleration of demand, previous private sector proposals indicate that vertical development could address the additional requirement.  In those responses to the airport’s solicitation, concepts for a single, two-tier building were produced that would occupy less than 30 acres and handle more than a million tons.  SFO may consider the inclusion of a centralized screening facility in future development scenarios.  A central government facility could help increase airport efficiency.

Based on the planning that SFO has in place, there appear to be no present or future cargo capacity issues.  In the unlikely event that cargo growth exceeds the forecast, vertical development could address the demand.  Strategically, regional alternatives are less available than for the Los Angeles area airports.  OAK has property set aside to accommodate its growth and could handle additional volumes should SFO run out of capacity.  As a second-tier strategy, Sacramento Mather could also handle substantial additional volumes if necessary.  At the third level, Stockton and Fresno have substantial available capacity, although eventual shift of cargo activities to those airports is less likely.  Their distance from the central business districts is an issue.  San Jose, despite its better location, is physically constrained.  The same concerns expressed above for San Bernardino apply here as well.

3.1.3	OAKLAND INTERNATIONAL AIRPORT

Oakland’s cargo activity has been sustained in large measure by FedEx.  The airport has worked with the carrier to sustain and grow their business in the Bay Area.  Annual cargo volumes at OAK were substantially higher at the airport prior to 9/11, reaching a peak of 707,000 tons in 1998.  Based on the current forecast, that level will not be reached again until 2033.  This is due largely to the shift of integrator traffic to trucking.  The planned FedEx expansion may accelerate this over the near term but this will not be an issue.  The airport has a clear plan to focus cargo expansion in the North Airfield where substantial capacity exists.  Given the land that is available, current planning, and the projected cargo volumes versus historical activity, there appear to be no current or future cargo capacity issues at OAK.  OAK could consider the inclusion of a centralized screening facility in future development scenarios.  A central government facility could help increase airport efficiency. 
As a future alternative, Sacramento Mather could handle substantial additional volumes if necessary.  At the second level, Stockton and Fresno have substantial available capacity, although eventual shift of cargo activities to those airports is less likely.  San Jose despite its better location is physically constrained.  The same concerns expressed above for San Bernardino apply here as well.

3.1.4	SAN DIEGO INTERNATIONAL AIRPORT

In terms of trending cargo activity, San Diego has been the most stable of the airports with 2012 cargo volumes of 133,000 tons exceeding the 2000 total of 105,000 tons.  The addition of international trans-oceanic traffic has created a new market for shippers who will utilize capacity out of SAN rather than truck to Los Angeles if the rates are competitive.  This is an additional reason why the forecast growth curve for San Diego is higher than for most of the other airports.

The forecasted 278,000 tons is largely integrator traffic which represents a relatively high throughput for the future cargo building(s) producing a fairly modest footprint.  The biggest issue will be accommodating aircraft parking for the mix of carriers that service the airport.  To address this, SAN is planning the relocation of a fixed-base operator (FBO) and rental car facilities to the north side of the airport.  (The relocation is not intended to boost cargo, but to place facilities in what would be the best site.)  Since the total projected demand is less than 15 acres, San Diego should be able to accommodate the forecasted growth.  The future development should consider the inclusion of sophisticated screening capacity within the building.  From a business perspective, carriers do not want to be in the same building and typically want exclusive ramps.  It is unlikely that this will be possible.  The airport’s business model would involve a multi-tenant facility with a common-use ramp.

In the event that cargo growth exceeds the forecast, and capacity does become an issue, integrator traffic could be relocated to Brown Field which is approximately 20 miles from the CBD.  Currently, Brown Field has no commercial activity and is larger than SAN.  There would be more than sufficient capacity to handle displaced freighter activity.  The shift would require the installation of upgraded navigation aids and possible strengthening of the runway.  Nevertheless, development proposals solicited by the City of San Diego in 1997 indicate capacity to develop more than 1,000,000 square feet of additional cargo warehouse.  The length of the runway would limit activity to domestic operations.

A second-tier strategy would be the relocation of freighter activity to March.  However, its roughly 90 mile distance from San Diego would be an issue for carriers, particularly the integrators who service the central business district, and whose operations are extremely time sensitive.

3.1.5	SACRAMENTO INTERNATIONAL AND SACRAMENTO MATHER AIRPORTS

Sacramento International is the region’s primary commercial facility and, as such, must address the needs of aviation business segments competing for the airport’s scarce land resources.  As part of the same county system, Sacramento Mather’s activities are limited to air cargo and aviation support functions.  The result is an abundance of capacity.  Further, because of its status as a former military base, there is aeronautical infrastructure already in place to accommodate any size cargo aircraft.  SMF is home to a FedEx operation that is growing and has indicated a need for more space.  However, SMF is constrained by environmental issues and regional pressures for development around the airport that make noise and trucking sensitive issues.

The County has determined that it is in the region’s best interest to redirect cargo activity, where possible, to MHR.  This appears to be a valid strategy.  A shift of FedEx would be more a reasonable long-term growth strategy.  However, the carrier would negotiate for improved navigation aids and regional roadway work, neither of which present problems of such a scale that they would discourage the relocation.  Because the region’s aviation activity is expected to grow, the appropriate strategy would be for SMF not to struggle with the constraints necessary to accommodate cargo in marginalized property, but rather shift the cargo operations to Mather.  The combined acreage requirement for the two airports is approximately 10.5 acres including aircraft ramp and landside operations.  MHR has more than 40 acres designated for cargo development.  This property could accommodate any unanticipated growth at SFO or OAK in the unlikely event the tonnages could not be accommodated at those airports.  By concentrating the integrator and freighter operations at one airport, the County will create additional shipping synergies and the potential to attract other logistics activity to Mather.

3.1.6	BURBANK (BOB HOPE) AIRPORT

Cargo activity at the airport is limited by the length of the runway to feeder and narrow body aircraft.  As a result, the tonnage carried by the integrators will grow slowly as increases on the airside are offset at least in part by a continuing shift to trucking.  The possibility of a locally imposed curfew could also slow cargo growth.  Volumes in 2012 were slightly less (50,000 tons) than they were in the peak year -2006 (52,000 tons) reflecting a fairly stable product flow in the midst of some economically challenging times.

There are some potential changes to the aeronautical infrastructure that may require the relocation of the terminal.  As a result, the airport has identified an alternative location for air cargo.  It is anticipated that the cargo requirements will be less than five acres and BUR should be able to accommodate long-term growth.  In the event cargo activity accelerates beyond the capacity of Burbank, ONT and LAX would be the primary airports to which freight would be diverted.  Long Beach, where cargo volumes have fallen substantially, would be a second-tier strategy for the integrators.  It has the runway length and the capacity to serve as a viable alternative.  Nevertheless, it is unlikely that any significant cargo tonnage would be diverted from BUR to any other regional airport.



3.1.7	MINETA SAN JOSE INTERNATIONAL AIRPORT

SJC handled four times the present levels of cargo activity prior to 9/11.  The drop in cargo activity has been fairly consistent over the past decade.  However, should this decline be halted, any future growth would be modest.  The forecast for 2040 puts cargo volumes at less than one-third of their peak levels and translates into roughly three acres of demand.  SJC has adjusted their planning accordingly, reducing their growth expectations and allotting properties to accommodate the future growth.  In the event cargo activity accelerates beyond the ability of the airport to accommodate it, the excess volumes would be relatively small and could easily be handled at one of the Bay Area’s larger cargo airports.

3.1.8	LONG BEACH AIRPORT

LGB cargo volumes are down by 50 percent from 2003 to approximately 25,000 tons in 2012.  There is sufficient runway length for the operation of larger aircraft, and the allocation of space for long-term growth and provides for two aircraft parking positions which would accommodate an upgrade in the aircraft size from the smaller craft that currently operate there.  The airport anticipates that it will recover more useable property as a result of an infrastructure study that is under way.  The likelihood, however, is that there will be minimal growth in cargo activity because of slot constraints, a curfew, and the presence of other regional airports for which cargo is an important business segment.  LGB will have ample capacity to accommodate any long-term cargo activity.  In the event that some unusual growth in cargo activity were to occur, the relatively small amount of excess would be easily accommodated at ONT or LAX.

3.1.9	SANTA ANA (JOHN WAYNE) AIRPORT

Despite the strong cargo growth of 15 percent in 2012, the airport is still substantially below its highest recorded level of 21,500 tons in 2005.  SNA deals with a very well-defined constraint on the number of cargo aircraft that can operate on a daily basis.  The length of the runway serves as an additional factor in limiting cargo activity to smaller aircraft and the freight carried in the bellies of passenger aircraft.  An anticipated increase in the size of aircraft will increase the ramp requirement at the airport.  Nevertheless, the total land requirement for cargo operations is less than two acres.  The forecast indicates that tonnages in 2040 will be about the same as they were in 2005.  Indications are that SNA does not, and will not, have a capacity issue.  In the event that some unusual growth in cargo activity were to occur, the relatively small amount of excess would be easily accommodated at ONT or LAX.

3.1.10	FRESNO YOSEMITE INTERNATIONAL AIRPORT

FAT is more isolated geographically than the other eleven airports.  It also has the smallest cargo volumes of the group.  Volumes in 2012 were lower than the 17,500 ton activity in the peak year of 2005, but have been growing over the past several years.  Currently, all cargo handling takes place on the cargo ramp, as a cargo facility does not exist.  Because FAT is separate from other larger central business districts in the region, the airport planned and developed aeronautical infrastructure including aircraft ramp capable of sustaining its own air cargo operations.  The cargo activity has not materialized nor, based on the general industry environment, is it expected to.  The forecast indicates a long-term requirement of less than two acres.  In light of the substantial available properties, there are no capacity issues at FAT.  From a strategic perspective, it is unlikely that the airport could experience growth sufficient to exceed demand in the forecast period.

3.2	PROGRAMMED/PLANNED PROJECTS

After discussions with the airports, it was determined that there are no immediate air cargo development projects under consideration.  As indicated earlier, most of the airports such as San Francisco, Oakland, San Diego, and Sacramento Mather have clearly defined directions in which to proceed when, and if, market demand triggers are reached.  Prudent development strategy is that, because of the costs involved, and the continuing sluggishness of the industry as a whole, no facilities or aeronautical infrastructure supporting air cargo should be built on a speculative basis.

3.2.1	PRIORITIZATION METHODOLOGY AND CRITERIA

The development of air cargo facilities is a process that has evolved over the past twenty years.  Prior to that, the driving force behind new cargo facilities was either the airport or the carrier.  Following the initial Gulf War in 1991, reduced levels of airline profits and downturns in global operations led carriers to refocus on their business models.  A decision was made to invest their available funds into new aircraft and technology rather than real estate that they could not own on airports.  At the same time, airports determined that because of their own more limited revenues and reduced profitability, speculative development of new cargo facilities was an unwise strategy.  As a result, private development companies, specializing in air cargo, began to appear and throughout the decade became increasingly active.

Following 9/11, the entire airline industry, and the air cargo business in particular, suffered severe financial setbacks.  This further shifted the inclination and capacity for development away from the carriers and airports.  The combination of reduced revenues from dropping air traffic activity, and the new costs resulting from the imposition of security safeguards eliminated the need for capacity enhancements as well as the traditional ability to implement them.  At many airports, cargo levels in the early 2000’s were ten to fifteen years behind previous forecast levels.  Private developers found themselves in a stagnant industry that began to recover and show positive trends through 2007.  At that point, growth levels slowed and eventually collapsed in the 2009 recession.  Over the past three years, the industry has recognized that new facilities will be required.  In some limited instances, the need has been to add new capacity, but in most, the driver is to replace aging facilities.

Currently, many of the twelve airports have plans in place to address potential growth.  In several instances, the airports are experiencing pressure to accommodate other business segments, and the long-term planning for cargo facilities is predicated upon those other needs.  Priorities are typically based upon the business goals of the airport, fluctuation in demand from different aviation business segments, and the challenges that staging construction projects on an operating airport can present.  Unless there is some unusual urgency or unique, unanticipated opportunity, for almost every airport, the primary business goal is to meet passenger demand and provide appropriate amenities and levels of service to address that market.  Once the passenger segment is addressed, then the other aviation segment initiatives – cargo, maintenance, general aviation – can proceed.

The important thing to remember is that an airport is a closed environment in which many moves are contingent upon shifts in the aviation and air cargo markets as well as global economics and flexible planning linked to market pressures are essential.

The initiation of new cargo development is typically predicated upon several criteria:
· Market Demand – Buildings are no longer built on a speculative basis.  If the demand is not there, then the construction does not proceed.
· Site Availability – There must be unencumbered property available on the airport.  Based on the proposed tenant, the development site may require either adjacent aircraft ramp, or airside access via restricted service road.
· Available Funds – Regardless of whether the airport or a private partner is considering the development, funds must be available.
· Cost of Money – Few facilities are financed and developed with equity.  Various forms of debt financing are used.  Even if money is available, the interest rates current in the market may make the use of the money problematic if the repayment of the debt results in prohibitive leasing rates to tenants.
· Aging of Existing Facilities – Given the low yields in air cargo, tenants and users will stay in older, lower-rent facilities as long as operationally feasible.
· Timing – Carriers often operate within a window of opportunity.  If the development is linked to supporting belly cargo operations, then timing is less of an issue since the carrier’s presence will remain.  If however, a freighter operation is involved, a carrier may shop the development among reasonably competitive airports.
· Airport Policy – If the private sector is involved in the planning, airport lease terms and financial requirements can encourage or discourage development.



3.3	DEVELOPMENT ALTERNATIVES: AIRPORT VS. THIRD PARTY

Ultimately the decision of how to proceed with development of a cargo facility can be reduced to two considerations: risk and return.  In light of often conflicting priorities in allocating public funding for infrastructure projects, issues were summarized relative to the use of public-private partnerships that could be used to develop future air cargo projects.

The airport’s return from the project will depend on whether a developer is involved.  If no developer is involved, then all project revenues net of expenses ordinarily would be expected to accrue to the airport.  This would hold true even if the airport were to hire a firm to manage the facility, in which case the management fee paid to the firm would be included among project expenses.  While the airport’s return is in principle not capped, the airport’s exposure to cost increases and revenue decreases is not limited.  In contrast, when a developer constructs and operates the project, the return to the airport is typically a fixed (albeit possibly escalating) payment.  In the air cargo world, percentage rents are uncommon, but not unheard of.

As with return, the airport’s project-related risks will depend on a number of factors including, perhaps most importantly, whether the project should be executed by a developer or by the airport itself.  Table 3.3-1, Development Risk Comparisons, illustrates comparative levels of risk.

Table 3.3-1
DEVELOPMENT RISK COMPARISONS
	

	AIRPORT DEVELOPMENT
	PRIVATE DEVELOPMENT

	Airport Risks
	Significant vacancy risk
	Some vacancy risk

	
	Balance sheet exposure
	No exposure

	
	Initial cash outlay
	Lower revenues

	
	Completion risk
	Rent for developer credit risk

	
	Liability issues
	Environmental costs

	
	Operating costs
	

	
	Marketing costs
	

	
	Relocation costs
	

	
	Environmental costs
	

	
	
	

	Developer Risks
	Not applicable
	Securing financing

	
	
	Changing cost of money

	
	
	Significant vacancy risk

	
	
	Completion risk

	
	
	Operating costs

	
	
	Marketing costs

	
	
	Relocation costs


Source: Landrum & Brown



In the absence of a developer, the airport’s risk-return profile may be likened to that of equity.  Returns generally increase in proportion to the commercial success of the project, which reflects the airport assuming the risks of commercial failure for the project.  Generally, this is not substantially changed by the retention of a firm to manage the facility on the airport’s behalf.  With the involvement of a private developer, the airport’s risk-return profile is fairly well-defined in that returns generally are specified in advance and are largely independent of the commercial success or failure of the project.  This means that the airport will receive its designated revenues regardless of the developer’s success in leasing a facility (short of a developer bankruptcy).  The airport sacrifices upside potential for protection from downside risk.

3.4 	TYPICAL ISSUES REGARDING THIRD PARTY DEVELOPMENT

One of the keys to building any new facility will be the cost of money for whoever develops the facilities.  It is hard to envision the cost of that money to be lower in the future.  Airlines sometimes raise concerns over the cost of a new cargo facility – particularly if a private party is used.

The following issues are sometimes raised regarding third party development:

Issue – Third party development will cost more and translate into higher rents than if the airport builds the facility.

Facts – Despite the fact that developers take their returns and a management fee, their cost of development is typically less than an airport’s.  When combined with the current state of the financial markets, their costs will be lower still.  Much will depend on the flexibility the airport shows in its revenue target setting.  In considering those targets, it is important that the airport factor in additional landing fees and fuel flowage fees.  Pragmatically speaking, a Request for Proposal (RFP) can indicate that impact on tenants is a concern, and require the respondents to detail in their proposals the costs that will accrue to potential tenants.  This will give the airport definitive information in the event that carriers or other potential tenants raise concerns.

Issue – A third party will not be as knowledgeable or as concerned about tenant issues and costs as the airport.

Facts – Third party development for cargo has become a powerful example of private/public partnerships, allowing the airport to focus its attention and resources on passengers.  The developer, whose only business is cargo, can focus time and resources on that segment.  At most airports, tenants are better taken care of by developers who understand the business better than airports, and who rely on good press to grow their business at other airports.  It is a small industry where failure to provide good service and be responsive to tenant needs will put a developer out of business.  Similarly, there is little to choose from in the quality of a facility.  Cargo people essentially want a comfortable box with a top and not excessive cost.  Any developer can add amenities at a cost, but that should only be done at a tenant’s request.  Otherwise, it creates a situation where the landlord is decorating and furnishing the apartment.  The operational sophistication of a building can be dramatically enhanced by mechanization, but should never take place without tenant request because of the impact it has on costs.

Issue – The airport will not make as much money if a third party builds and operates the facility.

Facts – Airlines are typically not concerned with helping the airport maximize revenue.  The appropriate approach is to optimize revenue so that the airport and the developer achieve fair returns while maintaining an equitable rent structure that does not gouge tenants.  Developers are in business to make money and so will not create a financial structure that discourages leasing.  Once again, the airport will have control over the selection of a developer, and the selection will at least in part be predicated upon the rental rates and fees to tenants.

Issue – A third party development might not meet the airport’s/tenants’ needs.

Facts – No developer would propose, or undertake, a project before speaking with existing or potential tenants.  Further, if existing tenants have issues that they believe should be considered in a new development, then, assuming that they are reasonable and doable, these could be included in the RFP.

Issue – Letting a third party onto the airport to make money is a misuse of public responsibility.

Facts – As evidenced by industry trends, third party development is an effective way to help airports optimize their scarce resources, and cannot reasonably be categorized as a misuse of a public asset.  Such development is consistent with airport mandates to provide service while accommodating growth.

Issue – A new facility will cost more to lease.

Facts – A new facility will cost more to lease regardless of who builds the facility.  But, if the existing buildings are old, that is to be expected.  If a third party builds the facility, a large percentage of the rent will be tied to the amount of ground rent that the airport seeks to recover, and the length of the lease itself.  If the carriers argue that age does not matter, and that they just need the space to conduct business, then any concerns they might express about security, operations, service, etc., would seem less substantive in negotiations with the airport.



3.5	INNOVATIVE DEVELOPMENT OPTIONS

Exhibit 3.5-1, Traditional Development Concept, illustrates a traditional cargo development concept which has been the approach used most often.  This kind of facility has been modified to reflect security elements in the planning – a check point for trucks entering the complex, no automobiles in the truck court, and separate entry for trucks and cars.  This facility can be developed with either mezzanine or floor office space.  It is aimed at freighter operations and requires proximate aircraft ramp.  This also requires controlled access to the airside.  On the landside, the concept provides a truck staging area and a truck court of sufficient depth to provide truck maneuvering.

Exhibit 3.5-1
TRADITIONAL DEVELOPMENT CONCEPT
[image: Cargo Facility - Class A]
Source: 	Landrum & Brown



In instances where large airports are physically constrained, vertical development may be the only viable alternative.  The concept in Exhibit 3.5-2, Two Tier Facility, has warehousing and trucking operations on two levels.  The 350,000 square foot footprint allows for 700,000 square foot of warehouse and a capacity (because of handling efficiencies) of more than 1,000,000 tons annually.  The development requires a structured long approach for trucks to ensure that they can traverse the incline to the second tier.

Exhibit 3.5-2
TWO TIER FACILITY
[image: Airis 2-level prototype-1]
Source:	Concept Development – Airis International Holdings, LLC.



There are challenges with such a development, chief of which is the cost.  The two-level operations present structural issues that are expensive.  The size and weight of the building may also require extensive piling in certain soils.  Nevertheless, since the required land area for the building is half of what would normally be necessary, the amount of ground rent that would typically accrue to an airport is considerably less.  This represents some offset to the price of construction as it is spread over the term of the lease.  In addition, to develop such a facility it is important that a substantial amount of pre-leasing is in place and that the time allocated to design, plan, and build is manageable.  Extensive delays could result in lost tenants.

A concept not seen in North America is the Hong Kong Air Cargo Terminal (HACTL) model.  The HACTL is shown in Exhibit 3.5-3, The Hong Kong Air Cargo Terminal (HACTL).  This multi-story cargo facility can handle up to 3,000,000 tons a year and incorporates a wide range of operational efficiencies and accommodations for handling specialty items.  The cost is substantial, making this kind of development only appropriate at a constrained gateway.  Only Los Angeles would be a theoretical candidate for this kind of facility.  (Note this is not a recommendation – but rather an example.)  One of the issues for a facility of this size is its height.  For aviation safety issues, a building this tall must be carefully positioned on the airport, using airport planning parameters to ensure that there is no interference with aviation.

Exhibit 3.5-3
THE HONG KONG AIR CARGO TERMINAL (HACTL)
[image: C:\Data\Documents\img0.jpg]
Source:	HACTL Website


On the other end of the development spectrum, for airports that have property available, there are additional concepts that can be introduced to stimulate and accommodate air cargo and broader logistics activity.  The first of these, the cargo village, or air cargo logistics park, has been pursued by a number of airports with varying degrees of success.  Typically, this concept brings together carriers, freight forwarders, customs brokers, shippers, and manufacturers, into an integrated on‑airport complex.  This creates functional proximity for interactive business segments that can reduce costs and save time.  It also has the advantage of providing a wide-range of value added services and amenities that the space available on most airports cannot offer.

In some instances, the complex can bridge on and off-airport property.  In this way a region can create a modern logistics complex even when the airport has a limited amount of land resources.  It is important, however, to remember that these types of development depend on demand and access to roadway infrastructure.  Speculative development is not an option considered by the development community.  An example of a modern cargo village is shown in Exhibit 3.5-4, Air Cargo Village Concept.

Exhibit 3.5-4
AIR CARGO VILLAGE CONCEPT
[image: Picture8]
Source: Landrum & Brown



A far more radical integration of manufacturing and shipping by air is shown in the concept in Exhibit 3.5-5, Integration Concept.  Although the concept exists in preliminary design drawings, there are only limited situations where this concept would be appropriate.

Exhibit 3.5-5
INTEGRATION CONCEPT
[image: Concept side view]
Source:  	Concept Development – Airis International Holdings, LLC.

However, in those instances, particularly those focused on high-speed logistics, this facility is an ideal solution (space permitting).  The building is a six-story manufacturing complex with 70,000 square feet of manufacturing on each level.  The manufacturing component is connected to the air cargo building with a conveyor system that enables product to move directly from the production line to the aircraft without a modal movement.

The cost to develop this concept is high and it would have limited applicability to most of the twelve airports.  If the market were there, Fresno or Mather might be potential sites.

3.5.1	AN EMERGING BUSINESS MODEL

Earlier, this narrative discussed evolution of the development market.  In the past several years, a new model has begun to evolve which addresses a wide range of the critical issues facing the industry:
· Creating economies of scale to contain operating costs.
· Simplifying building management and operation.
· Increasing building throughput to reduce property demand.
· Optimizing ramp and truck court utilization.

This is the common use facility.  In this scenario, the developer, whether the private sector or the airport, partners with a single operator – usually a handling company – to develop the facility.  While the building will house multiple cargo tenants, the entire handling operation is run by a single entity.  This is an extremely efficient use of space, staff, and equipment.  The revenue model in this operation is very different from the traditional rent structure, with more progressive combination ground rent and percentage of vertical rents.  In this model, the developer or handling company pays a lower base ground rent.  The tenants pay a fee for the cargo handling that takes place, and the airport receives a negotiated percentage of the handling fee.  This puts the airport in the position of sharing the risk but also the reward.

This model could be considered for most airports, but would of course be most beneficial where space is a concern.

3.6	TIERED PRIORITY AIR CARGO PROJECT DEVELOPMENT

From an air cargo facility development perspective, there is not a defined list of projects that are on the horizon.  Airports that perceive a potential need for new facilities have, in most instances, a well-thought out and reasoned approach to meeting future demand.  In several instances, the future development of cargo facilities is predicated upon relocation of existing cargo operations due to meeting other airport requirements.  In every instance, the priority of development will be an airport decision based in large measure on the variables discussed earlier in paragraph 3.2.

In the event a public solicitation process is used to identify a third party developer, the airport should allow approximately 18 months lead time to include the issuance of the RFP, selection, and negotiation of the lease and development agreement.

3.7	CONCLUSIONS

For the foreseeable future, there are no indications that California’s airport infrastructure and accessing landside roadways will have a problem addressing air cargo growth.  There will, of course, be challenges.  However, prudent airport preparation and planning should eliminate virtually all major concerns.  In the event that the twelve airports discussed in this report ultimately have capacity issues or determine that diversion of cargo to an alternate airport is in the best interests of its constituents, there is abundant capacity in optional airports to accommodate freighter diversions and still provide high levels of service to the State.

In reviewing the findings, there are several airports that will need to be proactive to maintain their flexibility and ability to accommodate growth:
1. LAX will, within the next several years, need to have a detailed redevelopment strategy to deal with forecast growth.  The constraint on warehouse capacity will not be a factor if the facilities and infrastructure are modernized and configured properly.
2. SFO has an aggressive forecast that more than doubles volumes over the airport’s peak activity years.  The timing of new development will be important to ensure that the planned capacity enhancements are ready when required.


3. SAN volumes have shown steady, if modest, growth.  The airport’s ability to accommodate cargo efficiently will depend on the relocation of other business segments.  That work is slated to begin in 2015.  A new cargo facility could take 18 to 24 months to be ready.  There may be some interim capacity issues until the building is functional.
4. SMF and MHR will need to address the FedEx growth at SMF on a timely basis to have the navigation aids and infrastructure in place to facilitate a potential shift of the operation to MHR.

From a statewide perspective, there are no strategies specific to air cargo that are critical.  There are, however, two important considerations:
· The first is that, although the airports are part of a massive State system, they are individual operating entities with unique business dynamics.
· The second is that to optimize the efficiency of airport operations, the State must be a proactive partner in addressing access issues on a timely basis.

As discussed in this report, air cargo is driven by a number of variables.  These impact each airport differently and at different times.  The phasing and scope of cargo improvements is, therefore, a function of airport management.  Since there are interdependencies among the airports, open communication on broad capacity and operating issues is important.  From a strategic perspective, there are certain generic recommendations that can be made:
1. Even though an airport has a development plan in place, there should be a clear determination by the airport on the continued useful life of existing facilities.  When possible, demolition and redevelopment should be coordinated to reduce costs.
2. Airports should establish a clear link between levels of demand and the triggers on new development.  A defined but flexible phasing plan should be in place.
3. In instances where multiple facilities may be developed, phasing should seek to limit individual tenant relocation moves to one.
4. Development should ensure that tenant relocation does not take place in the peak holiday season.

From a business perspective, the airport should consider whether to do the project itself or enter into a public-private partnership.

In summary, the airports have an understanding of the way forward, and are (for the most part) well-prepared.  Given the volatility of the industry over the past 20 years, it will be important to keep a watchful eye on trends in the industry and local cargo activity.  New development to be both operationally and financially successful must be carefully linked to market demand.


APPENDIX A: GLOSSARY
	WORD OR PHRASE
	DEFINITION

	Access Routes
	The land side connections between regional highways and the airports and to the cargo facilities on the airport.

	Aeronautical Operating Area (AOA)
	The area of the airport that provides unrestricted access to aircraft and aeronautical infrastructure (runways, taxiways, and aircraft parking apron).

	Air freight integrator
	An airline that has both an air and trucking component and focuses on door to door delivery of shipments.

	Air Quality Improvement Program Hybrid Truck and Bus Voucher Incentive Program (HVIP)
	California Air Resources Board and CALSTART teamed together to provide a voucher program to help California fleets purchase hybrid and zero-emission trucks and buses.

	Air Transport Association (ATA)
	A Washington D.C. based lobbying organization for air carriers.

	Aircraft Apron
	The area behind the warehouse or adjacent to a terminal where aircraft park.

	Aircraft Design Group (ADG)
	A Federal Aviation Administration (FAA) designation for the size of aircraft.

	Aircraft, Crew, Maintenance, and Insurance (ACMI)
	A freighter aircraft charter operation, a leasing arrangement.

	Airport Reference Code (ARC)
	A coding system used to relate airport design criteria to the operational and physical characteristics of the airplanes intended to operate at the airport.  It has two components – aircraft approach and aircraft design.

	Airports Council International – North America  (ACI- NA)
	The Airports Council International – North America (ACI-NA) represents local, regional, and state governing bodies that own and operate commercial airports in the United States and Canada.

	Airport Layout Plan (ALP)
	A plan that depicts existing boundaries and proposed additions, facilities, and structures for areas owned or controlled by the airport.

	Airport Master Plan
	An airport’s blueprint for long-term development.

	Airside
	The portion of the airport to which access is controlled.

	Aviation and Transportation Security Act (ATSA)
	The legislation which created the TSA and laid the foundation for future Federal security enhancements.

	Belly Cargo
	Freight or mail carried in the lower hold (below deck) of a passenger aircraft.

	Building Footprint
	The total amount of land on which the building sits.

	California Air Resources Board (CARB)
	A part of the California Environmental Protection Agency which has as its mission to promote and protect public health, welfare, and ecological resources through the effective and efficient reduction of air pollutants while recognizing and considering the effects on the economy of the State.

	California Assembly Bill (AB)
	A proposed law under consideration by a legislature.

	California Capital Access Program (CalCAP)
	The California Capital Access Program (CalCAP) was created in 1994 and is run by the California Pollution Control Financing Authority (CPCFA).  The program encourages banks and other financial institutions to make loans to small businesses that have difficulty obtaining financing.

	California Pollution Control Financing Authority (CPCFA)
	The California Pollution Control Financing Authority has been providing low-cost innovative financing to California businesses.  As a conduit issuer of tax-exempt private activity bonds, CPCFA is able to facilitate low-cost financing to qualified waste and recycling projects.  Examples of assistance include: projects to purchase clean-air vehicles by waste companies, recycle used oil, convert animal waste to clean burning fuel, and develop construction and demolition debris recycling programs.

	California Transportation Plan (CTP)
	A statewide, long-range transportation plan for meeting future mobility needs. The CTP defines goals, policies, and strategies to achieve a collective vision for California’s future transportation system. This plan, with a minimum 20-year planning horizon, is prepared in response to federal and State requirements and is updated every five years.

	Caltrans Mobility Performance Report (MPR)
	A report developed by Caltrans that provides transportation system performance information at a statewide and district level (a congestion monitoring report). This report replaces the Highway Congestion Monitoring Program (HICOMP) Report.

	Central Utility Plant for power generation (CUP)
	A cost effective way to consolidate energy conversion equipment into one location to provide advantages in efficiency, reliability, maintainability, and redundancy.

	Closed Circuit Television (CCTV)
	An in-house viewing system usually installed in warehouses for security purposes.

	Compressed Natural Gas (CNG)
	Natural gas under pressure which remains clear, odorless, and non-corrosive. Although vehicles can use natural gas as either a liquid or a gas, most vehicles use the compressed gaseous form.

	Consolidator
	A business that combines cargo shipments to the benefit of the client for transport to an airline’s facility but does not own or operate an aircraft.

	Corridor System Management Plan (CSMP)
	A plan that defines how a travel corridor is performing, understand why it is performing that way, and recommend system management strategies to address problems within the context of a long-range planning vision.

	Curfew
	A restriction on the hours of operation for aircraft.

	Department of Homeland Security (DHS)
	The federal organization responsible for overall national security.

	Emergency Amendments to Security Programs (EA)
	Guidance issued by the TSA on a high priority basis to enhance security in airport and airline operations.

	Emissions Trading Program (ETS)
	A market-based approach used to control pollution by providing economic incentives for achieving reductions in the emissions of pollutants.

	Environmental Protection Agency (EPA)
	The federal organization responsible for protecting human health and the environment by writing and enforcing regulations based on laws passed by Congress.

	European Union (EU)
	The European Union is an economic and political union of 27 member states that are located primarily in Europe.

	Fairing
	A structure on the exterior of an aircraft for reducing drag.

	Federal Aviation Administration (FAA)
	The arm of the federal government charged with oversight of the national aviation industry and the airports that sustain it.

	Feeder
	A small aircraft used to fly small volumes (1-2 tons of cargo).

	Fixed Base Operator (FBO)
	A facility which is designed to accommodate the operating needs of non-commercial aircraft.

	Foreign Trade Zone (FTZ)
	An area designated as outside the U.S. for purposes of manufacturing and assembly of products for ultimate distribution within the U.S. They are secure areas located in or near U.S. Customs and Border Protection (CBP) ports of entry, but legally considered to be outside the CBP territory for the purpose of tariff laws and CBP entry procedures.

	Forwarder or Freight Forwarder
	A freight forwarder is an agent who acts on behalf of importers, exporters or other companies or persons for the safe, efficient and cost-effective transportation of goods.

	Freighter
	A term used for a vehicle that transports goods (cargo).  An aircraft freighter that carries only cargo (to include mail).

	Greenhouse Gas (GHG)
	A gas in an atmosphere that absorbs and emits radiation within the thermal infrared range.

	Gross Domestic Product (GDP)
	Monetary value of all the finished goods and services produced within a country's borders in a specific time period.

	Gross Regional Product (GRP)
	Market value of all final goods and services produced within a metropolitan area in a given period of time.

	Ground Support Equipment (GSE)
	Land-based equipment used to assist in preparing aircraft for takeoff or landing, to include loading and unloading, and fueling, etc.

	Ground-Handling
	The routine operations associated with preparing an aircraft for takeoff or after landing. This may include the loading and unloading of cargo.

	Hong Kong Air Cargo Terminal (HACTL)
	The largest air cargo terminal in the world using a unique design.

	Hybrid vehicle
	A vehicle that uses two or more distinct power sources to move the vehicle.

	Hydro fluorocarbon (HFC)
	Any of several simple gaseous compounds that contain carbon, fluorine, and hydrogen.

	Importer
	A business that facilitates bringing goods into a country.

	Interlining
	To transfer freight from one carrier to another such as the transfer of cargo between airlines.

	International Civil Aviation Organization (ICAO)
	An international regulatory agency that develops policy and guidelines for commercial passenger and cargo operations.

	Interstate Commerce Commission (ICC)
	Federal regulatory agency in the United States created by the Interstate Commerce Act of 1887 that regulates railroads and later trucking to ensure fair rates, to eliminate rate discrimination, and to regulate other aspects of common carriers, including interstate bus lines and telephone companies.

	`12343- or Groundside
	Area of the airport for which access is not controlled.

	Leakage
	Cargo that is transported out of the region by truck for shipment from another potentially competing airport.

	Leasehold
	The property rented by a carrier (or other entity) on the airport.

	Leasehold-Compensation
	The rent paid to the airport for the leased property.

	Light-Emitting Diode (LED)
	A semiconductor device that emits infrared or visible light when charged with an electric current.

	Line-Haul
	Transport of cargo, usually by truck, and heavy loads of freight for long distances or between cities.

	Liquefied Natural Gas (LNG)
	Natural gas (predominantly methane, CH4) that has been converted to liquid form for ease of storage or transport.

	Low-Rolling
	Low rolling resistance tires minimize wasted energy as a tire rolls, thereby decreasing required rolling effort.

	Mega-Facility
	An oversized cargo development typically associated with a single operator.

	Mezzanine
	For freight related- purpose, it is an office space that is constructed to overlook the floor of the warehouse.

	Mini-Hub
	An airline operation with 15 to 30 operations per day.

	National Transportation Safety Board (NTSB)
	An independent federal agency charged by Congress with investigating every civil aviation accident in the U.S. and significant accidents in other modes of transportation-railroad, highway, marine, and pipeline.

	Non-Licensed Vehicle Roads (NLVR)
	On airport roads designated for the operation of airport vehicles.

	One-Stop-Shipping Center
	A central facility designed to house various government agencies associated with the cargo process.

	Origin(s) and Destination(s) (O&D)
	The points from which shipments begin and where they terminate.

	Perishable
	A product whose commercial viability is limited by time. Usually refers to food, flowers, etc. but could pertain to products with tight sales windows.

	Preconditioned-Air
	Allows for aircrafts to turn off aircraft‘s auxiliary engines and plug in to the airport infrastructure to access both heated and cooled air. This shifts the source of energy used to generate air conditioning and heating from jet fuel to the airport’s electricity sources.

	Pre-Leasing
	A lease on a building that is offered or signed before construction has begun.

	Pre-Screening
	Transportation Safety Administration (TSA) Certified Cargo Screening Program (CCSP) solution to help freight forwarders and shippers to have cargo screened prior to arrival at the airport.

	Pressure-Detonation
	A pressure chamber that can be used to handle and potentially defuse explosives.

	Public-Private Partnership
	As related to air cargo, an alliance between a public airport and a private developer to construct a cargo facility.

	Quick-Charging
	An element in an infrastructure that supplies electric energy for the recharging of plug-in electric vehicles in a short period of time.

	Ramp Requirement
	The need to park aircraft.

	Regional Transportation Plan (RTP)
	A long-term blueprint of a region’s transportation system.  The plan identifies and analyzes transportation needs of a region within a Regional Transportation Planning Agency or a Metropolitan Planning Organization.

	Remain Overnight (RON)
	The need to accommodate aircraft that are required to stay overnight at an airport.

	Restricted Service Roads (RSR)
	On airport roads that have access to and through the aeronautical areas

	Security Directive (SD)
	Guidance issued by the TSA to enhance security in airport and airline operations.

	Security Identification Display Area (SIDA)
	Areas on an airport or in airport facilities where airport issued identification is required and must be displayed.

	Shipper
	The individual or organization that generates air cargo.

	Single-Tenant
	In the context of this report, a cargo facility that is occupied by a single business entity – in all probability a carrier.

	SmartWay
	A public/private collaboration between the U.S. Environmental Protection Agency (EPA) and the freight transportation industry that helps freight shippers, carriers, and logistics companies improve fuel-efficiency and save money.

	State Highway System (SHS)
	State Highway System is comprised of numbered Interstates, U.S. Routes and State Routes in California.

	State Route (SR)
	State highways within the State (see State Highway System), other than then Interstates and U.S. numbered signed routes, which are distinctively signed to serve intrastate and interstate travel.

	Sustainable Community Strategy (SCS)
	As required by  SB-375, the Sustainable Communities and Climate Protection Act of 2008, California Metropolitan Planning Organizations (MPO) are required to demonstrate how their region will meet its greenhouse gas reduction target through integrated land use, housing and transportation planning.  

	Taxi-lane
	A short paved stretch of paving that connects a facility to a taxiway. 

	Taxi-Time
	The time it takes for an aircraft to move to and from the cargo facility and the runway.

	Threat-Based-Risk-Managed
	A TSA recommended strategy that deploys security assets on a priority basis linked to perceived threats.

	Through-The-Fence
	A cargo operation that enables an adjacent airport cargo facility to move goods to (have access) and from an FAA funded public airport.

	Tonnage Per Square Foot (TPSF)
	A planning axiom that relates the quantity of cargo to the available space in a warehouse. The ratio is used in developing overall warehousing requirements.

	Tractor-Trailer
	Typically, it refers to a large truck hooked up to a trailer.

	Transportation Research Board Airport Cooperative Research Program (ACRP)
	A Washington D.C. based organization that sponsors and finances academic-oriented studies of aviation and airport-related issues. It is managed by the Transportation Research Board (TRB) and sponsored by FAA. 

	Transportation Security Administration (TSA)
	The federal agency responsible for the protection and secure transport of people and goods in the United States.

	Truck-To-Truck
	The transfer of cargo from one truck to another without getting on an aircraft.

	U.S. Customs and Border Protection (CBP)
	The arm of the federal government charged with protecting the nation’s borders. Their work from a cargo involves inspection for contraband.  

	U.S. Department of Agriculture (DOA)
	The arm of the federal government which as a branch of Customs is responsible for protection against dangerous species that could contaminate civilians, animals, or flora.

	U.S. Department of Energy National Renewable Energy Laboratory (NREL)
	The U.S. Department of Energy's primary national laboratory for renewable energy and energy efficiency research and development.

	U.S. Fish and Wildlife Service (USFWS)
	The arm of the federal government which as a branch of CBP is responsible for inspection and clearance of fauna.

	United States Highway (US-)
	United States numbered routes are a network of State highways of statewide and national importance. These highways can be conventional roadways or freeways.

	Up-Gauge
	To increase the size of the aircraft on a route.

	Wet-Lease
	A lease arrangement where one airline (lessor) provides an aircraft, complete crew, maintenance, and insurance (ACMI) to an airline or other type of business acting as a broker of air travel (the lessee), which pays by hours operated. The lessee provides fuel and covers airport fees, and any other duties, taxes, etc.

	Zero-Emission
	An engine, motor, process, or other energy source, that emits no waste products that pollutes the environment or disrupts the climate.




APPENDIX B: LIST OF ACRONYMS
	ACRONYM
	DESCRIPTION

	AB
	California Assembly Bill

	ACI
	Airports Council International

	ACI-NA
	Airports Council International - North America

	ACMI
	Aircraft, Crew, Maintenance, and Insurance

	ACRP
	Transportation Research Board Airport Cooperative Research Program

	ADG
	Aircraft Design Group

	ALP
	Airport Layout Plan

	AOA
	Aeronautical Operating Area

	ARB
	Air Resources Board, also known as the California Air Resources Board (CARB)

	ARC
	Airport Reference Code (from the Federal Aviation Administration)

	ATA
	Air Transport Association

	ATSA
	Aviation and Transportation Security Act

	CalCAP
	California Capital Access Program 

	CARB
	California Air Resources Board, also known as simply the Air Resources Board (ARB)

	CAT III
	Category 3 (navigation aid)

	CBP
	U.S. Customs and Border Protection

	CCSF
	Certified Cargo Screening Facility

	CCTV
	Closed Circuit Television

	CNG
	Compressed Natural Gas

	CPCFA
	California Pollution Control Financing Authority

	CSMP
	Corridor System Management Plan

	CTP
	California Transportation Plan

	CUP
	Central Utility Plant for power generation

	DHS
	Department of Homeland Security

	DOA
	U.S. Department of Agriculture

	DOC
	U.S. Department of Commerce

	DOT
	Department of Transportation

	EA
	Emergency Amendments (to security programs) 

	EPA
	Environmental Protection Agency

	ETS
	Emissions Trading System

	EU
	European Union

	FAA
	Federal Aviation Administration

	FBO
	Fixed-Base Operator

	FedEx
	Federal Express

	FTZ
	Foreign Trade Zone

	GDP
	Gross Domestic Product

	GHG
	Greenhouse Gas

	GRP
	Gross Regional Product

	GSE
	Ground Support Equipment

	HACTL
	Hong Kong Air Cargo Terminal 

	HFC
	Hydro-Flouro Carbon

	HVIP
	Air Quality Improvement Program Hybrid Truck and Bus Voucher Incentive Program

	ICAO
	International Civil Aviation Organization

	ICC
	Interstate Commerce Commission

	LAWA
	Los Angeles World Airports

	LED
	Light-Emitting Diode

	LNG
	Liquefied Natural Gas

	MD
	McDonnell Douglas

	MMT
	Million Metric Tons

	MPO
	Metropolitan Planning Organization

	MPR
	Caltrans Mobility Performance Report

	MTC
	Metropolitan Transportation Commission

	NLVR
	Non-Licensed Vehicle Roads 

	NREL
	U.S. Department of Energy National Renewable Energy Laboratory

	NTSB
	National Transportation Safety Board

	O&D
	Origin(s) and Destination(s)

	R&D
	Research and Development

	RON
	Remain Overnight (aircraft parking)

	RSR
	Restricted Service Roads

	RTP
	Regional Transportation Plan

	SACOG
	Sacramento Area Council of Governments

	SCAG
	Southern California Association of Governments

	SCS
	Sustainable Community Strategy

	SD
	Security Directive

	SHS
	State Highway System

	SIDA
	Security Identification Display Area

	SR-
	State Route

	TPSF
	Tonnage Per Square Foot 

	TSA
	Transportation Security Administration

	TWA
	Transworld Airways

	UPS
	United Parcel Service

	URL
	Uniform Resource Locater or web address

	US-
	United States Highway

	USDOT
	U.S. Department of Transportation

	USFWS
	U.S. Fish and Wildlife Service
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Route County 2011 Q3 2012 Q2 2012 Q3 AbsolutePercentageAbsolutePercentage2011 Q32012 Q22012 Q3

I-5 San Diego 1,146,671 1,000,841 1,353,662 206,991 18% 352,821 35% 1 1 1

I-15 San Diego 473,557 249,092 649,023 175,466 37% 399,931 161% 2 5 2

I-805 San Diego 397,949 501,003 479,328 81,379 20% (21,675) -4% 3 2 3

SR-163 San Diego 322,546 279,848 313,413 (9,133) -3% 33,565 12% 4 4 4

SR-78 San Diego 240,174 302,429 281,996 41,822 17% (20,433) -7% 5 3 5

I-8 San Diego 129,942 125,268 174,790 44,848 0% 49,522 0% 6 6 6

SR-52 San Diego 94,540 114,999 110,589 16,049 17% (4,410) -4% 7 7 7

SR-67 San Diego - - 90,036 - - 90,036 - 13 13 8

SR-56 San Diego 54,541 63,341 80,156 25,615 47% 16,815 27% 8 8 9

SR-94 San Diego 44,425 31,428 53,157 8,732 20% 21,730 69% 9 9 10

I-905 San Diego 1,162 355 13,404 12,242 1054% 13,049 3677% 12 13 11

SR-125 San Diego 28,151 23,144 13,228 (14,923) -53% (9,916) -43% 10 10 12

SR-54 San Diego 6,612 4,514 7,580 967 15% 3,066 68% 11 11 13

Total:2,940,2692,696,2633,620,362 680,093 23%924,099 34%

Top Congested Freeways

Vehicle Hours of Delay at 60 

mph

Difference 

2012 Q3-2011 Q3

Difference 

2012 Q3-2012 Q2

Rank
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No.  Route Name 

1

SR–78 E  Barham Dr 

2

I–5 S  Oceanside Blvd 

3

I–15 N  Citracado Pkwy 

4

I–805 S  Nobel Dr 

5

I–805 N  EB Clairemont Mesa 

6

SR–52 E  West of Mast Blvd 

7

I–15 N  Miramar Way 

8

I–805 S  Sorrento Valley Rd 

9

I–5 N  EB Via de la Valle 

10

I–15 S  WB SR–274/Balboa Ave 

11

I–5 N  Lomas Santa Fe EB 

12

I–15 S  WB Pomerado Rd 

13

I–8 E  SB Fairmount/Mission 

14

SR–163 S  Robinson Ave 

15

SR–78 W  West of Nordahl 

16

I–805 S  University Ave 

17

SR–56 E  Carmel Creek Rd 

18

I–5 S  Birmingham Dr 

19

I–5 N  Cannon Rd 

20

I–5 N  Cassidy St 
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AIRPORT AGENCY

Project

ID

Description County Program (Project Type) Route Begin End

San Diego 

International

SANDAG Airport Express Routes SD Transit Facilities Airport Express

San Diego 

International

SANDAG Airport Intermodal Transit Center SD Transit Facilities Intermodal

San Diego 

International

SANDAG I-5 from SR-15 to I-8; Existing 8F to 8F+Operational SD Managed Lanes/Highway Projects I-15 SR-15 I-8

San Diego 

International

SANDAG I-8 from I-5 to SR-125; Existing 8F/10F to 8F/10F+Operational SD Managed Lanes/Highway Projects I-8 I-5 SR-125

San Diego 

International

SANDAG SR-94 from I-5 to SR-125: Existing 8F to 8F+2ML Managed Lanes/Highway Projects SR-94 I-5 SR-125

San Diego 

International

SANDAG

Vesta Street Bridge: Mobility connector over Harbor Drive at Naval Base 

San Diego

SD Non-Highway Goods Movement Vesta Street Bridge

San Diego 

International

SANDAG 32nd Street: Freeway access enhancement SD Non-Highway Goods Movement 32nd Street

San Diego 

International

SANDAG

10th Avenue Marine Terminal Entrance: Rail line grade separation/Barrio 

Logan enhancement

SD Non-Highway Goods Movement 10th Avenue

San Diego 

International

SANDAG

National City Marine Terminal: Bay Marina Drive, Civic Center Freeway 

Access Improvements

SD Non-Highway Goods Movement Bay Marina Drive

San Diego 

International

SANDAG National City Rail Yard SD Non-Highway Goods Movement

San Diego 

International

SANDAG

Airport Express: I-5 from McClellan-Palomar Airport to San Diego 

International Airport (2020)

SD Transit Services

San Diego 

International

SANDAG

Airport Express: I-5 from Escondido Transit Center to San Diego 

International Airport (2020)

SD Transit Services

San Diego 

International

SANDAG

Airport Express: I-5 from Escondido Transit Center to Cross Border Facility 

(2020)

SD Transit Services

San Diego 

International

SANDAG SD70

West Mission Bay Drive Bridge: In San Diego, replace bridge and increase 

from 4- to 6-lane bridge including Class II bike lane (52-643)

SD Arterial Projects West Mission Bay Drive

San Diego 

International

SANDAG NC01

Plaza Boulevard Widening: widen from 2 to 3 lanes including a new traffic 

lane in each direction, new sidewalks, sidewalk widening, traffic signal 

upgrades and interconnection

SD Arterial Projects Plaza Boulevard

San Diego 

International

SANDAG

High Speed Rail, Route 598: Commuter rail overlay (Temecula to Airport 

ITC)

SD Transit Facilities

San Diego 

International

SANDAG High Speed Rail: Extension from Airport ITC to International border SD Transit Facilities

San Diego 

International

SANDAG Freeway connectors I-5/I-8 east to north and south to west SD Freeway Connectors I-5 I-8

San Diego 

International

SANDAG Freeway connectors I-5/SR-94 north to east SD Freeway Connectors I-5 SR-94

San Diego 

International

SANDAG

National City marine Terminal: Wharf extension, vehicle processing facility, 

berths 24-10 and 24-11

SD Non-Highway Goods Movement

San Diego 

International

SANDAG

10th Avenue Marine Terminal Entrance: Enhance military project capacity, 

expand open storage

SD Non-Highway Goods Movement

San Diego 

International

SANDAG Desert Line: basic service, rehabilitation SD Non-Highway Goods Movement

San Diego 

International

SANDAG Logistics Center - South County SD Non-Highway Goods Movement

San Diego 

International

SANDAG Logistics Center - Mid-County SD Non-Highway Goods Movement

San Diego 

International

SANDAG San Diego International Airport: Access to I-5 SD Non-Highway Goods Movement

San Diego 

International

SANDAG

San Diego International Airport: Aircraft/ground access, AC facilities, 

transload

SD Non-Highway Goods Movement

San Diego 

International

SANDAG Future Expansion: freeway/ground access N. field SD Non-Highway Goods Movement
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2           

8,605 ft 

Airport Statistics 2010 2011 2012

Air Operations 125,962        117,502        115,407       

Passengers (000)s 9,047            8,929            8,913           

Cargo (metric tons) 66,659          65,326          68,591         

100%

0%

Sources:  Air Transport Research Society (ATRS);

                 Landrum & Brown

Sacramento International Airport

SMF

Sacramento, California

Calendar Year End:  Dec. 31, 2012

Runways

Longest Runway Length

Percent Domestic

Percent International

Capacity
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Cargo (in Metric Tons)

Domestic 64,286          66,278          68,500          72,200          75,800          79,500          83,200          86,900          1.0%

International -                -                -                -                -                -                -                -                n.c.

Mail 1,040            2,313            2,400            2,500            2,600            2,800            2,900            3,000            0.9%

Total 65,326          68,591          70,900          74,700          78,400          82,300          86,100          89,900          1.0%

Belly/Freighter Split

Belly 8% 8% 8% 8% 8% 8% 8% 8%

Freighter 92% 92% 92% 92% 92% 92% 92% 92%

Total 100% 100% 100% 100% 100% 100% 100% 100%

Freighter Operations 4,493            4,718            4,876            5,138            5,392            5,660            5,922            6,183            1.0%



2011 2012E 2015 2020 2025 2030 2035 2040

2012-40

CAGR
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Route County 2011 Q3 2012 Q2 2012 Q3 Absolute Percentage Absolute Percentage2011 Q32012 Q22012 Q3

SR-99Sacramento 509,026 388,440 435,429 (73,597) 0% 46,989 0% 1 1 1

US-50Sacramento 243,984 341,887 300,350 56,366 23% (41,537) -12% 3 2 2

I-80 Placer 188,887 179,908 240,200 51,313 27% 60,292 34% 7 5 3

I-5 Sacramento 308,518 210,587 239,016 (69,502) 0% 28,429 0% 2 4 4

SR-51Sacramento 192,936 211,369 220,609 27,673 14% 9,240 4% 5 3 5

I-80 Yolo 213,469 137,287 186,042 (27,427) -13% 48,755 36% 4 7 6

I-80 Sacramento 191,125 166,454 158,550 (32,575) -17% (7,904) -5% 6 6 7

US-50El Dorado 100,777 53,019 88,407 (12,370) -12% 35,388 67% 8 9 8

I-80 Nevada 36,416 37,904 57,867 21,451 59% 19,963 53% 10 10 9

I-5 Yolo 74,818 60,571 50,786 (24,032) -32% (9,785) -16% 9 8 10

SR-28Placer 0 23,780 34,054 34,054 - 10,274 43% 21 11 11

SR-65Placer 21,320 22,081 24,445 3,125 15% 2,364 11% 12 12 12

US-50Yolo 23,893 20,056 18,231 (5,662) -24% (1,825) -9% 11 13 13

SR-70Yuba 18,937 10,716 14,679 (4,258) 0% 3,963 0% 14 15 14

SR-89Placer 17,880 2,055 13,182 (4,698) -26% 11,127 541% 15 18 15

SR-113Yolo 20,030 10,965 13,087 (6,943) -35% 2,122 19% 13 14 16

SR-99Sutter 7,560 5,392 5,084 (2,476) -33% (308) -6% 16 16 17

SR-160Sacramento 874 2,805 3,459 2,585 296% 654 23% 18 17 18

I-80 Sierra 496 1,462 1,393 897 181% (69) -5% 19 19 19

SR-99Butte 1,805 0 1,142 (663) -37% 1,142 - 17 22 20

SR-275Yolo 336 399 467 131 39% 68 17% 20 21 21

SR-99Butte 0 1,259 0 0 - (1,259) -100% 21 20 22

Total: 2,173,087 1,888,396 2,106,479 (66,608) -3% 218,083 12%

Top Congested Freeways

Vehicle Hours of Delay at 60 mph

Difference 

2012 Q3-2011 Q3

Difference 

2012 Q3-2012 Q2

Rank
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LAX Los Angeles International Airport Los Angeles, CA 1,688,351 1,819,344 -7.2%

OAK Oakland International Airport Oakland, CA 499,365 510,598 -2.2%

SFO San Francisco International Airport San Francisco, CA 381,887 432,488 -11.7%

ONT Ontario International Airport Ontario, CA 378,727 379,486 -0.2%

SAN San Diego International Airport San Diego, CA 128,282 120,453 6.5%

SMF Sacramento International Airport Sacramento, CA 65,326 66,659 -2.0%

BUR Burbank (Bob Hope) Airport Burbank, CA 46,259 45,131 2.5%

SJC Mineta San Jose International Airport San Jose, CA 39,946 44,783 -10.8%

MHR Sacramento Mather Airport Sacramento, CA 37,331 37,481 -0.4%

LGB Long Beach Airport Long Beach, CA 25,609 25,816 -0.8%

SNA Santa Ana (John Wayne) Airport Santa Ana, CA 14,296 13,474 6.1%

FAT Fresno Yosemite international Airport Fresno, CA 10,000 8,749 14.3%

Total - Top 12 3,315,379 3,504,462 -5.4%

Percent 

Change Code Airport City

Total Cargo 

Tonnage 

2011

Total Cargo 

Tonnage 

2010
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No.  Route Name 

1

SR–99 S  Pomegranate Ave 

2

I–80 W  EB Douglas Blvd 

3

SR–51 N  30 & E St 

4

SR–99 N  EB Mack Rd 

5

SR–51 S  EB Exposition Blvd 

6

I–80 E  NB Northgate Blvd 

7

SR–99 N  12th Ave 

8

SR–51 N  30 & P St 

9

SR–51 N  Glenrose Ave 

10

SR–51 N  North of A St 
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2           

11,301 ft

Airport Statistics 2010 2011 2012

Air Operations 93,908          73,023          79,779         

Passengers (000)s 0                  0                  0                 

Cargo (metric tons) 38,518          38,371          42,705         

100%

0%

Sources:  Air Transport Research Society (ATRS);

                 Landrum & Brown

Sacramento Mather Airport

MHR

Sacramento, California

Calendar Year End:  Dec. 31, 2012

Runways

Longest Runway Length

Percent Domestic

Percent International

Capacity
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Cargo (in Metric Tons)

Domestic 37,331          40,392          42,500          46,200          50,300          54,700          59,500          64,800          1.7%

International -                -                -                -                -                -                -                -                n.c.

Mail 1,040            2,313            2,400            2,600            2,900            3,100            3,400            3,700            1.7%

Total 38,371          42,705          44,900          48,800          53,200          57,800          62,900          68,500          1.7%

Belly/Freighter Split

Belly 0% 0% 0% 0% 0% 0% 0% 0%

Freighter 100% 100% 100% 100% 100% 100% 100% 100%

Total 100% 100% 100% 100% 100% 100% 100% 100%

Freighter Operations 4,260            4,741            4,985            5,418            5,906            6,417            6,983            7,605            1.7%



2011 2012E 2015 2020 2025 2030 2035 2040

2012-40

CAGR
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Cargo (in metric tons)
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2           

6,885 ft 

Airport Statistics 2010 2011 2012

Air Operations 112,658        122,908        135,543       

Passengers (000)s 4,461            4,302            4,065           

Cargo (metric tons) 45,131          46,259          49,876         

100%

0%

Sources:  Air Transport Research Society (ATRS);

                 Landrum & Brown

Bob Hope Airport

BUR

Burbank, California

Calendar Year End:  Dec. 31, 2012

Runways

Longest Runway Length

Percent Domestic

Percent International

Capacity
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Cargo (in Metric Tons)

Domestic 44,515          48,094          50,000          53,300          56,900          60,700          64,700          69,000          1.3%

International 2                   2                   -                -                -                -                -                -                -100.0%

Mail 1,742            1,780            1,900            2,000            2,100            2,200            2,400            2,600            1.4%

Total 46,259          49,876          51,900          55,300          59,000          62,900          67,100          71,600          1.3%

Belly/Freighter Split

Belly 4% 4% 4% 4% 4% 4% 4% 4%

Freighter 96% 96% 96% 96% 96% 96% 96% 96%

Total 100% 100% 100% 100% 100% 100% 100% 100%

Freighter Operations 1,810            1,768            1,840            1,960            2,091            2,230            2,379            2,538            1.3%



2011 2012E 2015 2020 2025 2030 2035 2040

2012-40

CAGR
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Route County 2011 Q3 2012 Q2 2012 Q3 Absolute PercentageAbsolutePercentage2011 Q32012 Q22012 Q3

I-5 Los Angeles 3,921,494 4,128,791 4,230,115 308,620 8% 101,324 2% 1 1 1

I-405 Los Angeles 3,167,948 3,241,640 3,345,597 177,649 6% 103,957 3% 2 2 2

US-101 Los Angeles 2,449,954 2,663,144 2,632,075 182,121 7% (31,069) -1% 4 3 3

SR-60 Los Angeles 2,481,172 2,601,830 2,572,141 90,969 4% (29,689) -1% 3 4 4

I-10 Los Angeles 1,791,015 2,042,595 2,103,522 312,507 17% 60,927 3% 5 6 5

I-210 Los Angeles 1,633,330 2,074,617 1,988,584 355,254 22% (86,033) -4% 6 5 6

I-110 Los Angeles 1,306,151 1,594,212 1,377,139 70,988 5%(217,074) -14% 7 7 7

I-605 Los Angeles 1,094,062 1,000,373 1,221,395 127,332 12% 221,021 22% 8 8 8

SR-91 Los Angeles 848,965 903,838 913,175 64,211 8% 9,337 1% 10 9 9

I-105 Los Angeles 1,089,941 814,709 909,510 (180,431) -17% 94,801 12% 9 10 10

Total:19,784,03121,065,74921,293,2511,509,220 8%227,502 1%

Top Congested Freeways

Vehicle Hours of Delay at 60 mph

Difference 

2012 Q3-2011 Q3

Difference 

2012 Q3-2012 Q2

Rank
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Rank

Airport

Code

Airport City

Total

Passengers

1 ATL Hartsfield-Jackson Atlanta International Airport Atlanta GA 92,389,023                 

2 ORD Chicago O'Hare International Airport Chicago IL 66,659,709                 

3 LAX Los Angeles International Airport Los Angeles CA 61,862,052                 

4 DFW Dallas/Fort Worth International Airport Dallas/Fort Worth TX 57,744,554                 

5 DEN Denver International Airport Denver CO 52,849,132                 

6 JFK John F. Kennedy International Airport New York NY 47,683,529                 

7 SFO San Francisco International Airport San Francisco CA 40,810,141                 

8 PHX Sky Harbor International Airport Phoenix AZ 40,591,948                 

9 LAS McCarran International Airport Las Vegas NV 40,560,285                 

10 IAH George Bush Intercontinental Airport Houston TX 40,128,953                 

11 CLT Charlotte Douglas International Airport Charlotte NC 39,043,708                 

12 MIA Miami International Airport Miami FL 38,314,389                 

13 MCO Orlando International Airport Orlando FL 35,426,006                 

14 EWR Newark Liberty International Airport Newark NJ 33,711,372                 

15 YYZ Toronto Pearson International Airport Toronto ON 33,435,280                 

16 MSP Minneapolis/St. Paul International Airport Minneapolis MN 33,118,499                 

17 SEA Seattle-Tacoma International Airport Seattle WA 32,467,007                 

18 DTW Detroit Metropolitan Wayne County Airport Detroit MI 32,406,159                 

19 PHL Philadelphia International Airport Philadelphia PA 30,839,175                 

20 BOS Logan International Airport Boston MA 28,907,938                 

21 LGA La Guardia Airport New York NY 24,122,478                 

22 FLL Fort Lauderdale-Hollywood International Airport Fort Lauderdale, FL 23,349,835                 

23 IAD Washington Dulles International Airport Washington, DC 23,056,291                 

24 BWI Baltimore Washington International Thurgood Marshall Airport Baltimore MD 22,391,785                 

25 SLC Salt Lake City International Airport Salt Lake City UT 20,389,474                 

26 DCA Ronald Reagan Washington National Airport Washington DC 18,802,394                 

27 MDW Midway International Airport Chicago IL 18,777,126                 

28 HNL Honolulu International Airport Honolulu 17,947,177                 

29 YVR Vancouver International Airport Vancouver BC 17,032,742                 

30 SAN San Diego International Airport San Diego CA 16,890,722                 

2011 North American Airport Traffic Summary (Top 50 Airports – Passengers) 
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No.  Route Name 

1

I–110 N  Dodger Stadium 

2

I–605 S  Rose Hill 1 

3

SR–60 E  Paramount 1 

4

SR–101 S  Vermont 

5

I–110 S  Third 

6

I–405 N  Getty/Sepulveda 

7

I–605 S  North of I–5 

8

I–10 W  Robertson 

9

I–405 S  Getty/Sepulveda 

10

I–210 E  NB 605 To EB 210 Connector 

11

I–5 S  North of SR–2 

12

I–10 E  Lark Ellen 

13

SR–101 N  Haskell 

14

I–5 S  Garfield 

15

I–605 N  Valley 1 

16

SR–60 W  Turnbull Canyon Rd 

17

I–405 S  Culver 

18

I–405 S  Moraga 

19

I–405 N  Moraga 

20

SR–101 S  Laurel Canyon 
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Agency

Project

ID

Description County AirBasin Model RTP_ID Program

SCAG LAE0396

Construction of Empire area transit center near 

Burbank Airport - upgrade exist - reg, transit & 

layover facility adjacent to the Burbank-Glendale-

Pasadena Airport. Will facilitate transfer of 

passengers to & from many ground trans. 

(Preliminary Engineering only) SAFTEA-LU 396, E-

2009-BUSP-063.

LA SCAB LAE0396 TRRH6
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3           

11,000 ft 

Airport Statistics 2010 2011 2012

Air Operations 123,490        120,966        119,635       

Passengers (000)s 8,246            8,357            8,299           

Cargo (metric tons) 44,783          39,946          37,123         

100%

0%

Sources:  Air Transport Research Society (ATRS);

                 Landrum & Brown

Norman Y. Mineta San Jose International Airport

SJC

San Jose, California

Calendar Year End:  Dec. 31, 2012

Runways

Longest Runway Length

Percent Domestic

Percent International

Capacity
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Rank

Airport

Code

Airport City

Total Cargo

(tons)

1 MEM Memphis International Airport Memphis TN 3,916,410                   

2 ANC* Ted Stevens Anchorage International Airport Anchorage AK 2,543,105                   

3 SDF Louisville International Airport Louisville KY 2,188,422                   

4 MIA Miami International Airport Miami FL 1,841,929                   

5 LAX Los Angeles International Airport Los Angeles CA 1,681,611                   

6 JFK John F. Kennedy International Airport New York NY 1,348,992                   

7 ORD Chicago O'Hare International Airport Chicago IL 1,311,622                   

8 IND Indianapolis International Airport Indianapolis IN 971,664                       

9 EWR Newark Liberty International Airport Newark NJ 813,209                       

10 ATL Hartsfield-Jackson Atlanta International Airport Atlanta GA 663,162                       

11 DFW Dallas/Fort Worth International Airport Dallas/Fort Worth TX 654,415                       

12 YYZ Toronto Pearson International Airport Toronto ON 492,660                       

13 OAK Oakland International Airport Oakland CA 483,375                       

14 CVG Cincinnati/Northern Kentucky International Airport Cincinnati OH 481,669                       

15 IAH George Bush Intercontinental Airport Houston TX 446,328                       

16 PHL Philadelphia International Airport Philadelphia PA 415,205                       

17 SFO San Francisco International Airport San Francisco CA 382,019                       

18 ONT LA/Ontario International Airport Ontario CA 378,728                       

19 HNL Honolulu International Airport Honolulu 327,331                       

20 IAD Washington Dulles International Airport Washington, DC 302,661                       

21 SEA Seattle-Tacoma International Airport Seattle WA 279,625                       

22 PHX Sky Harbor International Airport Phoenix AZ 274,046                       

23 BOS Logan International Airport Boston MA 251,520                       

24 DEN Denver International Airport Denver CO 248,141                       

25 SLC Salt Lake City International Airport Salt Lake City UT 233,143                       

26 YVR Vancouver International Airport Vancouver BC 223,878                       

27 MSP Minneapolis/St. Paul International Airport Minneapolis MN 208,636                       

28 DTW Detroit Metropolitan Wayne County Airport Detroit MI 206,426                       

29 PDX Portland International Airport Portland OR 194,513                       

30 YWG Winnipeg James Armstrong Richardson International Airport Winnipeg MB 174,436                       

2011 North American Airport Traffic Summary (Top 50 Airports – Cargo) 
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Cargo (in Metric Tons)

Domestic 38,951          36,614          37,700          39,600          41,700          43,800          46,000          48,400          1.0%

International 335               -                -                -                -                -                -                -                -100.0%

Mail 661               509               500               600               600               600               600               700               1.1%

Total 39,946          37,123          38,200          40,200          42,300          44,400          46,600          49,100          1.0%

Belly/Freighter Split

Belly 8% 8% 8% 8% 8% 8% 8% 8%

Freighter 92% 92% 92% 92% 92% 92% 92% 92%

Total 100% 100% 100% 100% 100% 100% 100% 100%

Freighter Operations 1,932            1,795            1,848            1,944            2,046            2,147            2,254            2,375            1.0%



2011 2012E 2015 2020 2025 2030 2035 2040

2012-40

CAGR
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Route County 2011 Q3 2012 Q2 2012 Q3 Absolute Percentage Absolute Percentage2011 Q32012 Q22012 Q3

I-580 Alameda 1,718,473 1,578,998 1,689,096 (29,377) -2% 110,097 7% 1 1 1

I-880 Alameda 1,326,554 1,313,506 1,358,749 32,196 0% 45,244 3% 3 3 2

US-101Santa Clara 1,399,381 1,390,901 1,116,692 (282,689) 0% (274,209) -20% 2 2 3

US-101San Mateo 994,567 904,483 1,014,683 20,116 2% 110,200 12% 4 4 4

US-101Sonoma 571,328 623,073 991,091 419,763 73% 368,017 59% 9 7 5

I-80 Alameda 744,552 877,078 949,661 205,109 0% 72,583 0% 6 5 6

I-80 Solano 818,403 647,443 817,907 (496) 0% 170,464 26% 5 6 7

US-101San Francisco 304,879 422,672 515,709 210,830 69% 93,037 22% 19 14 8

SR-238Alameda 472,706 479,701 499,119 26,414 0% 19,419 4% 12 9 9

US-101Marin 547,558 469,152 480,208 (67,350) -12% 11,056 2% 10 10 10

SR-4 Contra Costa 489,561 502,888 453,173 (36,388) -7% (49,715) -10% 11 8 11

I-80 Contra Costa 397,994 428,025 447,271 49,277 0% 19,246 0% 13 13 12

SR-85 Santa Clara 323,536 373,593 418,238 94,702 0% 44,646 0% 17 17 13

SR-24 Alameda 387,100 466,483 412,566 25,466 7% (53,917) -12% 14 11 14

I-680 Alameda 337,097 428,681 407,311 70,214 21% (21,370) -5% 16 12 15

I-880 Santa Clara 356,635 381,028 374,354 17,719 5% (6,674) -2% 15 16 16

I-680 Contra Costa 670,030 396,318 353,958 (316,071) -47% (42,360) -11% 7 15 17

I-80 San Francisco 602,620 344,272 352,488 (250,132) 0% 8,216 2% 8 20 18

SR-237Santa Clara 311,175 368,585 350,105 38,930 0% (18,480) -5% 18 18 19

I-280 Santa Clara 274,156 364,617 314,195 40,039 0% (50,422) -14% 20 19 20

Total:13,962,154 13,961,40514,592,348 630,194 4.5% 630,943 4.5%

Top Congested Freeways

Vehicle Hours of Delay at 60 mph Rank

Difference 

2012 Q3-2012 Q2

Difference 

2012 Q3-2011 Q3
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No.  Route Name 

1

I–580 E  NB Santa Rita Rd 

2

I–880 N  Tennyson Rd 

3

I–80 W  Gilman St On-Ramp 

4

I–80 W  1,000' West of Powell 

5

SR–24 W  Gateway Blvd 

6

SR–101 N  20th Street-Hospital curve 

7

I–80 E  WB University Ave 

8

SR–101 N  SR–92 

9

SR–101 S  De La Cruz Blvd 

10

I–880 N  23rd Ave 

11

I–880 S  98th Ave 

12

SR–101 N  Rohnert Park Expressway 

13

I–80 W  WB Maritime/Grand Ave 

14

SR–101 S  South of Story Rd Off-Ramp 

15

I–80 W  Ashby Ave 

16

SR–101 S  SB On-Ramp from Francisco Blvd West 

17

I–80 E  University Ave 

18

I–80 E  Solano Ave 

19

I–280 S  Magdalena Ave 

20

I–580 E  Between Santa Rita and El Charro 
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10,003 ft

Airport Statistics 2010 2011 2012

Air Operations 26,085          25,440          24,471         

Passengers (000)s 2,978            3,115            3,206           

Cargo (metric tons) 25,816          25,609          24,636         

100%

0%

Sources:  Air Transport Research Society (ATRS);

                 Landrum & Brown

Long Beach Airport

LGB

Long Beach, California

Calendar Year End:  Dec. 31, 2012

Runways

Longest Runway Length

Percent Domestic

Percent International

Capacity
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Cargo (in Metric Tons)

Domestic 25,439          24,472          22,300          20,000          20,000          20,000          20,000          20,000          -0.7%

International -                -                -                -                -                -                -                -                n.c.

Mail 170               164               200               200               200               200               200               200               0.7%

Total 25,609          24,636          22,500          20,200          20,200          20,200          20,200          20,200          -0.7%

Belly/Freighter Split

Belly 3% 3% 3% 3% 3% 3% 3% 3%

Freighter 97% 97% 97% 97% 97% 97% 97% 97%

Total 100% 100% 100% 100% 100% 100% 100% 100%

Freighter Operations 1,068            1,052            961               863               863               863               863               863               -0.7%



2011 2012E 2015 2020 2025 2030 2035 2040

2012-40

CAGR
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No.  Route Name 

1

I–110 N  Dodger Stadium 

2

I–605 S  Rose Hill 1 

3

SR–60 E  Paramount 1 

4

SR–101 S  Vermont 

5

I–110 S  Third 

6

I–405 N  Getty/Sepulveda 

7

I–605 S  North of I–5 

8

I–10 W  Robertson 

9

I–405 S  Getty/Sepulveda 

10

I–210 E  NB 605 To EB 210 Connector 

11

I–5 S  North of SR–2 

12

I–10 E  Lark Ellen 

13

SR–101 N  Haskell 

14

I–5 S  Garfield 

15

I–605 N  Valley 1 

16

SR–60 W  Turnbull Canyon Rd 

17

I–405 S  Culver 

18

I–405 S  Moraga 

19

I–405 N  Moraga 

20

SR–101 S  Laurel Canyon 
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Agency ProjectID Description County AirBasin Model RTP_ID Program

SCAG LA0G313

Spring Street and Lakewood Boulevard Tunnel 

improvements; mechanical, electrical and plumbing systems.  

On Spring Street between Lakewood Blvd. & Kilroy Airport 

Way.  On Lakewood Boulevard between Spring Street and 

405 Freeway.  ISTEA #51 Long Beach Airport Access

LA SCAB 1AL04 NCR30
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2           

5,701 ft 

Airport Statistics 2010 2011 2012

Air Operations 263,307        252,943        255,688       

Passengers (000)s 8,663            8,609            8,858           

Cargo (metric tons) 13,474          14,296          16,412         

100%

0%

Sources:  Air Transport Research Society (ATRS);

                 Landrum & Brown

John Wayne-Orange County Airport

SNA

Santa Ana, California

Calendar Year End:  Dec. 31, 2012

Runways

Longest Runway Length

Percent Domestic

Percent International

Capacity
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Cargo (in Metric Tons)

Domestic 14,296          16,412          17,000          18,000          19,000          20,000          21,000          22,000          1.0%

International -                -                -                -                -                -                -                -                n.c.

Mail -                -                -                -                -                -                -                -                n.c.

Total 14,296          16,412          17,000          18,000          19,000          20,000          21,000          22,000          1.0%

Belly/Freighter Split

Belly 14% 17% 17% 17% 17% 17% 17% 17%

Freighter 86% 83% 83% 83% 83% 83% 83% 83%

Total 100% 100% 100% 100% 100% 100% 100% 100%

Freighter Operations 950               950               984               1,042            1,100            1,158            1,216            1,273            1.1%



2011 2012E 2015 2020 2025 2030 2035 2040

2012-40

CAGR
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Route County 2011 Q3 2012 Q2 2012 Q3 Absolute Percentage Absolute Percentage2011 Q32012 Q22012 Q3

I-5 Orange 2,104,207 1,992,921 2,318,651 214,444 10% 325,731 16% 1 1 1

I-405 Orange 1,359,101 1,597,757 1,611,332 252,230 19% 13,757 1% 2 2 2

SR-57 Orange 535,138 717,928 845,130 309,992 58% 127,202 18% 5 4 3

SR-55 Orange 674,364 666,514 834,619 160,255 24% 168,105 25% 4 5 4

SR-91 Orange 985,499 724,537 795,255 (190,244) -19% 70,718 10% 3 3 5

SR-22 Orange 286,292 218,466 269,594 (16,698) 0% 51,129 0% 6 6 6

SR-73 Orange 92,870 80,276 103,703 10,833 12% 23,427 29% 7 7 7

SR-241 Orange 54,531 57,342 57,361 2,831 5% 20 0% 8 8 8

I-605 Orange 49,025 31,043 54,370 5,345 11% 23,327 75% 99 9 9

SR-74 Orange - - 18,039 18,039 - 18,039 - 12 12 10

SR-133 Orange 11,247 13,748 15,101 3,854 34% 1,353 10% 11 10 11

SR-261 Orange 13,001 9,854 9,914 (3,087) -24% 60 1% 10 11 12

Total:6,165,2786,110,3866,933,069767,791 12.5%822,683 13.5%

Top Congested Freeways

Vehicle Hours of Delay at 60 

mph

Difference 

2012 Q3-2011 Q3

Difference 

2012 Q3-2012 Q2

Rank
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No.  Route Name 

1

I–405 N  Brookhurst 2 

2

SR–91 E  East of Coal 

3

SR–91 E  East of Gypsum 

4

SR–91 E  West of Coal 

5

SR–55 S  Victoria 1 

6

I–5 N  17th 3 

7

I–5 S  El Toro 2 

8

SR–55 N  Dyer 2 

9

SR–57 S  Chapman 3 

10

I–5 N  Red Hill 

11

SR–22 E  Lewis 

12

I–405 S  Culver 1 

13

SR–91 W  Lakeview 1 

14

SR–57 N  Tonner 

15

SR–57 N  Lambert 

16

I–405 S  Edinger 

17

SR–55 S  South of 5 

18

SR–91 E  Gypsum 2 

19

I–5 S  17th 1 

20

SR–91 W  West of Scales 
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2           

9,227 ft 

Airport Statistics 2010 2011 2012

Air Operations 118,778        126,443        131,264       

Passengers (000)s 579               592               600              

Cargo (metric tons) 8,749            10,000          10,400         

100%

0%

Sources:  Air Transport Research Society (ATRS);

                 Landrum & Brown

Fresno Yosemite International Airport

FAT

Fresno, California

Calendar Year End:  Dec. 31, 2012

Runways

Longest Runway Length

Percent Domestic

Percent International

Capacity
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Cargo (in Metric Tons)

Domestic 9,992            10,392          10,900          11,900          12,900          13,900          14,900          15,900          1.5%

International -                -                -                -                -                -                -                -                n.c.

Mail 8                   8                   -                -                -                -                -                -                -100.0%

Total 10,000          10,400          10,900          11,900          12,900          13,900          14,900          15,900          1.5%

Belly/Freighter Split

Belly 0% 0% 0% 0% 0% 0% 0% 0%

Freighter 100% 100% 100% 100% 100% 100% 100% 100%

Total 100% 100% 100% 100% 100% 100% 100% 100%

Freighter Operations 2,712            2,410            2,956            3,227            3,498            3,770            4,041            4,312            2.1%



2011 2012E 2015 2020 2025 2030 2035 2040

2012-40

CAGR
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Route County 2011 Q3 2012 Q2 2012 Q3 Absolute Percentage Absolute Percentage2011 Q32012 Q22012 Q3

SR-99 Madera 46,445 147,721 159,311 112,866 243% 11,590 8% 2 2 1

SR-58 Kern - 149,391 148,451 148,451 100% (940) -1% 10 1 2

SR-99 Kern 44,064 87,007 135,126 91,063 207% 48,119 55% 5 3 3

SR-99 Fresno 91,794 69,737 123,380 31,586 34% 53,643 77% 1 4 4

I-5 Kern - - 57,595 57,595 100% 57,595 100% 10 9 5

SR-41 Fresno 43,484 44,653 50,102 6,618 15% 5,449 12% 6 5 6

SR-180 Fresno 45,079 19,399 16,892 (28,187) -63% (2,507) -13% 3 6 7

SR-168SFresno 6,710 6,006 6,633 (77) -1% 628 10% 8 7 8

SR-41 Madera 181 130 289 108 60% 159 123% 9 8 9

I-5 Fresno 44,601- - (44,601) -100% - 100% 4 9 10

SR-99 Tulare 35,125- - (35,125) -100% - 100% 7 9 10

Total: 357,481 524,043 697,779340,298 95%173,737 33%

Top Congested Freeways

Vehicle Hours of Delay at 60 

mph

Difference 

2012 Q3-2011 Q3

Difference 

2012 Q3-2012 Q2

Rank
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No.  Route Name 

1

SR–41 N  McKinley Ave 

2

SR–41 S  Dakota Ave 

3

SR–99 S  Ashlan Ave 

4

SR–99 N  North of Rte 204 

5

SR–41 N  Barstow Ave 

6

SR–41 N  Dakota Ave 

7

SR–41 N  Floradora Ave 

8

SR–41 N  Gettysburg Ave 

9

SR–41 S  Shaw Ave 

10

SR–99 S  North of Ming Ave 
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Priority

Numerical 

Score*

Greenhouse Gas Reduction Strategy Name and Number

1 81

RE-03  Install Solar Thermal Systems for Hot Water Production

2 81 EM-08  Use Thermal Imaging to Identify Energy Losses

3 81

EM-06  Develop and Market an Energy Conservation Program for Building Users

4 81 BP-03  Develop a Climate Action Plan (CAP)

5 81

RF-01  Replace Refrigerants with Natural or Lower Global Warming Potential (GWP) Gases

6 78 CS-04  Invest in Terrestrial Carbon Sinks

7 78

CN-03  Implement a Construction Vehicle Idling Plan

8 78 BP-08  Use Airport-Specific Sustainable Planning, Design, and Construction Guidelines

9 78

EM-18  Implement a Lighting System Energy Conservation Program

10 78 BP-10  Set a Policy for Green Building Certification for Buildings

11 78

EM-31 Purchase ENERGY STAR Equipment

12 78 EM-38  Install Window Awnings or Sunshades

13 78

EM-39  Utilize Sophisticated Energy Models for Building Design

14 75 EM-37  Incorporate Use of Natural Ventilation and Economizer Control

15 75

EM-10  Change Set Points or Exclude Selected Zones from Heating and Cooling

16 75 RF-02  Incorporate Intelligent Fault Diagnosis for HVAC Refrigerant Systems

17 75

RF-04  Install Microchannel Components and Heat Exchangers

18 72 GS-01  Support Alternatively Fueled Ground Service Equipment (GSE)

19 72

EM-01  Develop a Strategic Energy Management Plan

20 72 EM-07 Evaluate Fuel Mix

21 72

RE-01  Install Building Integrated Photovoltaic (BIPV) Panels

22 72 EM-24  Install Variable Speed Drives (VSD) and Optimize Controls of Pumps for Air Handling Units

23 72

EM-30  Reduce Transmission Losses in Electrical Wires

24 72 EM-03  Develop Energy Performance Contracting Partnerships

25 72

EM-25  Install Evaporative Cooling Systems

26 72 RE-14  Utilize Local Landfill Gas

27 72

EM-13  Install a Cool Roof

28 72 EM-14  Design Building Orientation for Energy Use Reduction

29 72

AF-12  Support Modernization of Air Traffic Management (ATM)

30 72 RE-12  Install Sewer Heat Recovery Systems

31 72

AF-17  Support Fuel Efficiency Targets for Aircraft

32 69 EM-21  Install High-Efficiency Equipment and Controls

33 69

EM-29  Design for Larger Diameter Piping

34 69 EM-17  Install LED Runway and Taxiway Lighting

35 69

EM-22  Integrate Thermal Storage into Heating and Cooling Systems

36 69 BP-05  Create a Carbon Offset Purchasing Strategy

37 69

RF-03  Use Hydronically Coupled Vapor-Compression Heat Pumps

38 69 EM-28  Install a Heat Recovery System

39 69

RE-13  Construct a Hydrogen Fueling and Generation Station

40 69 RE-02  Install Building-Mounted or Ground-Mounted Solar Photovoltaic (PV) Panels

41 69

CN-05  Specify Energy Efficient Temporary Lighting During Construction

42 69 CN-02  Recycle and Reuse Construction and Demolition Materials

43 69

OM-01  Create a Detailed Operations and Maintenance Manual

44 69 EM-09  Improve Insulation of Building Envelope

45 69

EM-02  Specify Energy Efficiency Requirements for Equipment in Contract Agreements

46 69 GT-15  Support Conversion of Tenant Fleet Vehicles to Alternatively Fueled Vehicles

47 67

GT-02  Provide Preferential Car/Vanpool Parking for Employees

48 67 AF-14  Support Single/Reduced Engine Taxiing

49 67

GT-17  Support Alternatively Fueled Taxis

50 67 GT-03  Promote Public Transit to the Airport

51 67

EM-11  Restrict Heating and Cooling to Lowest 10 ft of Indoor Space

52 67 EM-32  Enhance Piping Insulation
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Airport Statistics 2010 2011 2012

Air Operations 575,835        603,912        637,127       

Passengers (000)s 59,070          61,862          63,576         

Cargo (metric tons) 1,819,344     1,688,351     1,773,003    

41%

59%

Sources:  Air Transport Research Society (ATRS);

                 Landrum & Brown

Runways

Longest Runway Length

Percent Domestic

Percent International

Los Angeles International Airport

LAX

Los Angeles, California

Calendar Year End:  Dec. 31, 2012

Capacity
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Cargo (in Metric Tons)

Domestic 659,397         687,883         708,700         744,900         782,800         822,800         864,800         908,900         1.0%

International 955,686         996,972         1,073,700      1,214,900      1,374,600      1,555,100      1,759,500      1,990,800      2.5%

Mail 73,267          88,148          90,800          95,300          100,200         105,200         110,700         116,300         1.0%

Total 1,688,351      1,773,003      1,873,200      2,055,100      2,257,600      2,483,100      2,735,000      3,016,000      1.9%

Belly/Freighter Split

Belly 51% 49% 49% 49% 49% 49% 49% 49%

Freighter 49% 51% 51% 51% 51% 51% 51% 51%

Total 100% 100% 100% 100% 100% 100% 100% 100%

Freighter Operations 19,543          19,802          20,921          22,953          25,214          27,733          30,546          33,685          1.9%

2030 2040

2012-40

CAGR 2035 2025



2011 2012E 2015 2020
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Route County 2011 Q3 2012 Q2 2012 Q3 Absolute PercentageAbsolutePercentage2011 Q32012 Q22012 Q3

I-5 Los Angeles 3,921,494 4,128,791 4,230,115 308,620 8% 101,324 2% 1 1 1

I-405 Los Angeles 3,167,948 3,241,640 3,345,597 177,649 6% 103,957 3% 2 2 2

US-101 Los Angeles 2,449,954 2,663,144 2,632,075 182,121 7% (31,069) -1% 4 3 3

SR-60 Los Angeles 2,481,172 2,601,830 2,572,141 90,969 4% (29,689) -1% 3 4 4

I-10 Los Angeles 1,791,015 2,042,595 2,103,522 312,507 17% 60,927 3% 5 6 5

I-210 Los Angeles 1,633,330 2,074,617 1,988,584 355,254 22% (86,033) -4% 6 5 6

I-110 Los Angeles 1,306,151 1,594,212 1,377,139 70,988 5%(217,074) -14% 7 7 7

I-605 Los Angeles 1,094,062 1,000,373 1,221,395 127,332 12% 221,021 22% 8 8 8

SR-91 Los Angeles 848,965 903,838 913,175 64,211 8% 9,337 1% 10 9 9

I-105 Los Angeles 1,089,941 814,709 909,510 (180,431) -17% 94,801 12% 9 10 10

Total:19,784,03121,065,74921,293,2511,509,220 8%227,502 1%

Top Congested Freeways

Vehicle Hours of Delay at 60 mph

Difference 

2012 Q3-2011 Q3

Difference 

2012 Q3-2012 Q2

Rank
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No.  Route Name 

1

I–110 N  Dodger Stadium 

2

I–605 S  Rose Hill 1 

3

SR–60 E  Paramount 1 

4

SR–101 S  Vermont 

5

I–110 S  Third 

6

I–405 N  Getty/Sepulveda 

7

I–605 S  North of I–5 

8

I–10 W  Robertson 

9

I–405 S  Getty/Sepulveda 

10

I–210 E  NB 605 To EB 210 Connector 

11

I–5 S  North of SR–2 

12

I–10 E  Lark Ellen 

13

SR–101 N  Haskell 

14

I–5 S  Garfield 

15

I–605 N  Valley 1 

16

SR–60 W  Turnbull Canyon Rd 

17

I–405 S  Culver 

18

I–405 S  Moraga 

19

I–405 N  Moraga 

20

SR–101 S  Laurel Canyon 
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10,001 ft 

Airport Statistics 2010 2011 2012

Air Operations 219,652        215,773        210,626       

Passengers (000)s 9,542            9,267            10,041         

Cargo (metric tons) 510,598        499,365        501,813       

96%

4% Percent International

Sources:  Air Transport Research Society (ATRS);

                 Landrum & Brown

Oakland International Airport

OAK

Oakland, California

Calendar Year End:  Dec. 31, 2012

Capacity

Runways

Longest Runway Length

Percent Domestic
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Cargo (in Metric Tons)

Domestic 471,587         473,944         500,000         543,500         587,000         630,500         674,000         717,500         1.5%

International 17,924          18,014          21,000          26,000          31,000          36,000          41,000          46,000          3.4%

Mail 9,855            9,855            10,400          11,400          12,400          13,400          14,400          15,400          1.6%

Total 499,365         501,813         531,400         580,900         630,400         679,900         729,400         778,900         1.6%

Belly/Freighter Split

Belly 2% 1% 1% 1% 1% 1% 1% 1%

Freighter 98% 99% 99% 99% 99% 99% 99% 99%

Total 100% 100% 100% 100% 100% 100% 100% 100%

Freighter Operations 16,828          16,992          17,994          19,670          21,346          23,022          24,698          26,375          1.6%



2011 2012E 2015 2020 2025 2030 2035 2040

2012-40

CAGR
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Route County 2011 Q3 2012 Q2 2012 Q3 Absolute Percentage Absolute Percentage2011 Q32012 Q22012 Q3

I-580 Alameda 1,718,473 1,578,998 1,689,096 (29,377) -2% 110,097 7% 1 1 1

I-880 Alameda 1,326,554 1,313,506 1,358,749 32,196 0% 45,244 3% 3 3 2

US-101Santa Clara 1,399,381 1,390,901 1,116,692 (282,689) 0% (274,209) -20% 2 2 3

US-101San Mateo 994,567 904,483 1,014,683 20,116 2% 110,200 12% 4 4 4

US-101Sonoma 571,328 623,073 991,091 419,763 73% 368,017 59% 9 7 5

I-80 Alameda 744,552 877,078 949,661 205,109 0% 72,583 0% 6 5 6

I-80 Solano 818,403 647,443 817,907 (496) 0% 170,464 26% 5 6 7

US-101San Francisco 304,879 422,672 515,709 210,830 69% 93,037 22% 19 14 8

SR-238Alameda 472,706 479,701 499,119 26,414 0% 19,419 4% 12 9 9

US-101Marin 547,558 469,152 480,208 (67,350) -12% 11,056 2% 10 10 10

SR-4 Contra Costa 489,561 502,888 453,173 (36,388) -7% (49,715) -10% 11 8 11

I-80 Contra Costa 397,994 428,025 447,271 49,277 0% 19,246 0% 13 13 12

SR-85 Santa Clara 323,536 373,593 418,238 94,702 0% 44,646 0% 17 17 13

SR-24 Alameda 387,100 466,483 412,566 25,466 7% (53,917) -12% 14 11 14

I-680 Alameda 337,097 428,681 407,311 70,214 21% (21,370) -5% 16 12 15

I-880 Santa Clara 356,635 381,028 374,354 17,719 5% (6,674) -2% 15 16 16

I-680 Contra Costa 670,030 396,318 353,958 (316,071) -47% (42,360) -11% 7 15 17

I-80 San Francisco 602,620 344,272 352,488 (250,132) 0% 8,216 2% 8 20 18

SR-237Santa Clara 311,175 368,585 350,105 38,930 0% (18,480) -5% 18 18 19

I-280 Santa Clara 274,156 364,617 314,195 40,039 0% (50,422) -14% 20 19 20

Total:13,962,154 13,961,40514,592,348 630,194 4.5% 630,943 4.5%

Top Congested Freeways

Vehicle Hours of Delay at 60 mph Rank

Difference 

2012 Q3-2012 Q2

Difference 

2012 Q3-2011 Q3
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No.  Route Name 

1

I–580 E  NB Santa Rita Rd 

2

I–880 N  Tennyson Rd 

3

I–80 W  Gilman St On-Ramp 

4

I–80 W  1,000' West of Powell 

5

SR–24 W  Gateway Blvd 

6

SR–101 N  20th Street-Hospital curve 

7

I–80 E  WB University Ave 

8

SR–101 N  SR–92 

9

SR–101 S  De La Cruz Blvd 

10

I–880 N  23rd Ave 

11

I–880 S  98th Ave 

12

SR–101 N  Rohnert Park Expressway 

13

I–80 W  WB Maritime/Grand Ave 

14

SR–101 S  South of Story Rd Off-Ramp 

15

I–80 W  Ashby Ave 

16

SR–101 S  SB On-Ramp from Francisco Blvd West 

17

I–80 E  University Ave 

18

I–80 E  Solano Ave 

19

I–280 S  Magdalena Ave 

20

I–580 E  Between Santa Rita and El Charro 
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11,870 ft 

Airport Statistics 2010 2011 2012

Air Operations 387,248        403,564        426,971       

Passengers (000)s 39,117          40,810          44,646         

Cargo (metric tons) 432,488        381,887        380,790       

38%

62%

Sources:  Air Transport Research Society (ATRS);

                 Landrum & Brown

Capacity

San Francisco International Airport

SFO

San Francisco, California

Calendar Year End:  Dec. 31, 2012

Runways

Longest Runway Length

Percent Domestic

Percent International
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Cargo (in Metric Tons)

Domestic 115,666         127,423         127,400         146,300         164,700         184,500         208,200         235,400         2.2%

International 224,982         209,933         209,900         277,600         352,100         442,000         534,200         639,700         4.1%

Mail 41,239          43,434          43,500          52,900          62,700          74,000          85,000          96,800          2.9%

Total 381,887         380,790         380,800         476,800         579,500         700,500         827,400         971,900         3.4%

Belly/Freighter Split

Belly 76% 74% 74% 75% 76% 77% 77% 77%

Freighter 24% 26% 26% 25% 24% 23% 23% 23%

Total 100% 100% 100% 100% 100% 100% 100% 100%

Freighter Operations 6,782            6,274            6,100            7,000            7,900            8,800            10,230          12,020          2.3%



2011 2012E 2015 2020 2025 2030 2035 2040

2012-40

CAGR
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Route County 2011 Q3 2012 Q2 2012 Q3 Absolute Percentage Absolute Percentage2011 Q32012 Q22012 Q3

I-580 Alameda 1,718,473 1,578,998 1,689,096 (29,377) -2% 110,097 7% 1 1 1

I-880 Alameda 1,326,554 1,313,506 1,358,749 32,196 0% 45,244 3% 3 3 2

US-101Santa Clara 1,399,381 1,390,901 1,116,692 (282,689) 0% (274,209) -20% 2 2 3

US-101San Mateo 994,567 904,483 1,014,683 20,116 2% 110,200 12% 4 4 4

US-101Sonoma 571,328 623,073 991,091 419,763 73% 368,017 59% 9 7 5

I-80 Alameda 744,552 877,078 949,661 205,109 0% 72,583 0% 6 5 6

I-80 Solano 818,403 647,443 817,907 (496) 0% 170,464 26% 5 6 7

US-101San Francisco 304,879 422,672 515,709 210,830 69% 93,037 22% 19 14 8

SR-238Alameda 472,706 479,701 499,119 26,414 0% 19,419 4% 12 9 9

US-101Marin 547,558 469,152 480,208 (67,350) -12% 11,056 2% 10 10 10

SR-4 Contra Costa 489,561 502,888 453,173 (36,388) -7% (49,715) -10% 11 8 11

I-80 Contra Costa 397,994 428,025 447,271 49,277 0% 19,246 0% 13 13 12

SR-85 Santa Clara 323,536 373,593 418,238 94,702 0% 44,646 0% 17 17 13

SR-24 Alameda 387,100 466,483 412,566 25,466 7% (53,917) -12% 14 11 14

I-680 Alameda 337,097 428,681 407,311 70,214 21% (21,370) -5% 16 12 15

I-880 Santa Clara 356,635 381,028 374,354 17,719 5% (6,674) -2% 15 16 16

I-680 Contra Costa 670,030 396,318 353,958 (316,071) -47% (42,360) -11% 7 15 17

I-80 San Francisco 602,620 344,272 352,488 (250,132) 0% 8,216 2% 8 20 18

SR-237Santa Clara 311,175 368,585 350,105 38,930 0% (18,480) -5% 18 18 19

I-280 Santa Clara 274,156 364,617 314,195 40,039 0% (50,422) -14% 20 19 20

Total:13,962,154 13,961,40514,592,348 630,194 4.5% 630,943 4.5%

Top Congested Freeways

Vehicle Hours of Delay at 60 mph Rank

Difference 

2012 Q3-2012 Q2

Difference 

2012 Q3-2011 Q3
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Airport Statistics 2010 2011 2012

Air Operations 93,717          90,753          83,720         

Passengers (000)s 4,812            4,552            4,313           

Cargo (metric tons) 379,486        378,727        412,440       

92%

8%

Sources:  Air Transport Research Society (ATRS);

                 Landrum & Brown

Capacity

Ontario International Airport

ONT

Ontario, California

Calendar Year End:  Dec. 31, 2012

Runways

Longest Runway Length

Percent Domestic

Percent International
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Cargo (in Metric Tons)

Domestic 333,386         363,591         374,700         394,000         414,200         435,300         457,300         480,800         1.0%

International 30,073          32,798          38,800          48,800          58,800          68,800          78,800          88,800          3.6%

Mail 15,268          16,051          16,700          17,700          18,700          19,700          21,100          22,600          1.2%

Total 378,727         412,440         430,200         460,500         491,700         523,800         557,200         592,200         1.3%

Belly/Freighter Split

Belly 1% 1% 1% 1% 1% 1% 1% 1%

Freighter 99% 99% 99% 99% 99% 99% 99% 99%

Total 100% 100% 100% 100% 100% 100% 100% 100%

Freighter Operations 20,341          16,292          16,994          18,190          19,423          20,691          22,010          23,393          1.3%



2011 2012E 2015 2020 2025 2030 2035 2040

2012-40

CAGR
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Route County 2011 Q3 2012 Q2 2012 Q3 AbsolutePercentage Absolute Percentage2011 Q32012 Q22012 Q3

SR-91 Riverside 822,441 1,110,342 948,587 126,146 15% (161,755) -15% 1 1 1

I-10 San Bernardino 555,157 553,345 500,421 (54,736) -10% (52,924) -10% 2 2 2

I-215 Riverside 413,685 468,381 437,188 23,503 6% (31,193) -7% 3 3 3

I-15 Riverside 279,922 396,063 420,820 140,898 50% 24,757 6% 5 4 4

SR-60 San Bernardino 343,636 362,199 380,276 36,640 11% 18,077 5% 4 5 5

I-15 San Bernardino 268,592 293,783 298,184 29,592 11% 4,401 1% 6 6 6

SR-60 Riverside 191,549 222,801 169,763 (21,787) -11% (53,039) -24% 7 7 7

I-215 San Bernardino 81,385 106,949 152,129 70,744 87% 45,180 42% 9 9 8

I-210 San Bernardino 120,773 127,678 131,332 10,559 9% 3,654 3% 8 8 9

I-10 Riverside 17,449 21,781 16,657 (793) -5% (5,124) -24% 11 10 10

SR-71 Riverside 12,765 11,078 12,122 (643) -5% 1,044 9% 12 11 11

SR-71 San Bernardino 19,628 10,170 10,036 (9,592) -49% (134) -1% 10 12 12

Total:3,126,9823,684,5703,477,515 350,533 11%(207,055) -6%

Top Congested Freeways

Vehicle Hours of Delay at 60 

mph

Difference 

2012 Q3-2011 Q3

Difference 

2012 Q3-2012 Q2

Rank
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No.  Route Name 

1

SR–91 E  Main

2

SR–91 W  14th St WB On-Ramp

3

SR–91 E  Lincoln

4

I–15 N  South of Glen Helen Pkwy

5

I–15 S  North of Ontario

6

SR–91 E  Central Ave EB On-Ramp

7

SR–91 W  Serfas Club

8

I–215 N  Central/Watkins

9

SR–91 E  McKinley

10

SR–91 W  East of Lincoln

11

SR–91 W  Lincoln

12

I–215 S  Martin Luther King Blvd SB On-Ramp

13

I–15 N  North of Temescal

14

SR–60 E  Blaine St SB On-Ramp

15

I–15 N  Philadelphia

16

SR–91 W  Pierce

17

I–215 N  North of Box Springs

18

SR–91 E  Maple

19

I–15 S  North of Orlando

20

I–15 N  4th St NB On-Ramp


image41.png
District 8

Bottleneck Map

=

=i i SwsosE

[EoaE

i

=

JSeor

=iy E
Jsene [Fy

Jseorw

=1

[T

=55y

[SoE

BECEEEREEEE e nnaEaen

i

s

Airport

Bottlenecks
@  Eastoowmd
©  Nodhbouad
@ Sonthbound
© Westboud

T Highways

Utban Areas





image1.png
System Metrics Group, Inc.

in association with

Landrum & Brown

- CA E&RH\IIA DEPARTMENT OF TRAN SPORTiILO’

- (CALTRANS)

\\JJL‘_...

I
|

ool
£
,
=
o/
~

)N{ISIQN TATION PLANNING

-





image42.png
s
2| ZONVARI®
sy (N ERNATIORNALS
AIRPORE
Q@ g

Ontario
International
Airport

v, State Highways

—_——

Primary Access
Route

[ e—)





image43.emf
Airport Agency ProjectID Description County AirBasin Model RTP_ID Program

Ontario 

International

SCAG 200805

North Vineyard Ave. Grade Separation - Between Holt Blvd. and 

Airport Dr. building RR bridge flyover - No lanes added to arterials. 

The grade seperation is at the UP RR Alhambra Line.

SBD SCAB 4GL04 NCN31
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Airport Statistics 2010 2011 2012

Air Operations 190,137        185,142        186,251       

Passengers (000)s 16,657          16,892          17,250         

Cargo (metric tons) 120,453        128,282        132,963       

98%

2%

Sources:  Air Transport Research Society (ATRS);

                 Landrum & Brown

San Diego International Airport

SAN

San Diego, California

Calendar Year End:  Dec. 31, 2012
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Cargo (in Metric Tons)

Domestic 109,578         112,865         122,500         140,500         160,500         182,800         207,800         235,900         2.7%

International 2,373            2,444            2,700            3,200            3,700            4,200            4,700            5,200            2.7%

Mail 16,331          17,654          19,100          21,900          24,900          28,400          32,300          36,700          2.6%

Total 128,282         132,963         144,300         165,600         189,100         215,400         244,800         277,800         2.7%

Belly/Freighter Split

Belly 9% 9% 9% 9% 9% 9% 9% 9%

Freighter 91% 91% 91% 91% 91% 91% 91% 91%

Total 100% 100% 100% 100% 100% 100% 100% 100%

Freighter Operations 6,452            6,371            6,914            7,935            9,061            10,321          11,730          13,311          2.7%
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