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The U.S. Department of Transportation's
Intelligent Transportation Systems (ITS)
Standards Program:

1996 Status Report

NOTICE

The United States Government does not endorse the products or manufacturers. Trade or manufacturers’' names appear herein only
because they are considered essential to the objectives of this document.
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EXECUTIVE SUMMARY

The U.S. Department of Transportation's (U.S. DOT) ITS Joint Program Office is supporting an extensive, multi-year program of
accelerated standards development to facilitate the successful deployment of the Intelligent Transportation System (ITS), with a special
emphasis on the Intelligent Transportation Infrastructure (IT1). The program is supporting and accelerating the existing I TS consensus-
based volunteer standards processes aready underway in the U.S. This document identifies the strategy U.S. DOT ispursuing in
underpinning the ITS standards process and identifies activities currently being supported through Federal funding.
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The standards chosen for U.S. DOT funding are typically those needed to implement the I TI, as called out by the National Architecture.
These include both key interface standards, including message sets and data dictionaries, and foundation standards, including location
referencing and some safety standards, needed to deploy key ITI functions safely and efficiently. In some cases, development of
communications standards specific to ITS applications, is required

U.S. DOT has chosen to support, guide, and reinforce the existing consensus standards efforts in the U.S. by providing funding to five
existing Standards Devel opment Organizations (SDOs). This "bottoms-up" approach will allow U.S. DOT to leverage significant
volunteer resources and to foster public-private partnershipsin the deployment of ITS. The five SDOs chosen for funding are:

o the Society of Automotive Engineers (SAE)

o the American Society for Testing & Materials (ASTM)

o thelngtitute of Electrical and Electronics Engineers (|EEE)
L]

L]

the American Association of State Highway and Transportation Officials (AASHTO)
the Ingtitute of Transportation Engineers (ITE).

By utilizing the talents of al 5 SDOs, the U.S. DOT program builds on expertise from the multiple disciplines of ITS. The U.S. DOT
program provides an important aspect of coordination and overall planning. Many of the standards identified for U.S. DOT funding are
being developed by several of the SDOs. The U.S. DOT program is encouraging and facilitating increased coordination in U.S. national
standards effortsfor ITS. The U.S. DOT has aso considered input from ITS Americain choosing the most appropriate standards for near
term funding. Longer term funding will focus on additional standards needed to support deployment of the I Tl and the remainder of the
National Architecture falling outside of the ITI. The overall goa of the program isto accelerate I TS deployment and promote national
interoperability through robust non-proprietary, consensus-based national standards.

INTRODUCTION

The U.S. Department of Transportation's (U.S. DOT) ITS Joint Program Office is supporting an extensive, multi-year program of
accelerated standards development to strengthen and facilitate the successful deployment of I TS with a specific near-term focus on the
Intelligent Transportation Infrastructure. The program is supporting and accelerating the existing I TS consensus-based volunteer standards
processes aready underway in the U.S. This document identifies the strategy U.S. DOT is pursuing in underpinning the ITS standards
process and identifies activities currently being supported through Federal funding.

GOALSAND OBJECTIVES

Program goals with respect to standards development are driven by the following direction provided in the Intermodal Surface
Transportation Efficiency Act of 1991 (ISTEA), "The Secretary shall develop and implement standards and protocols to promote
widespread use and evaluation of TS technology...To the extent practicable, such standards and protocol s shall promote compatibility
among I TS technol ogies implemented throughout the States...The Secretary may use the services of such existing standards-setting
organizations...as appropriate.”

In support of these goals, specific objectives of the standards program are:

o Tofacilitate interoperability at interagency, interjurisdictional, state, and national levels. Common understanding and use of
informational message transmissions will promate coordination and interoperability among public agencies, information service
providers, and travelers.

e Toprovidean environment for which public sector agencies (and others) have multiple vendor s from which to choose, when
procuring products and services. Thiswill create competition, resulting in lower cost and higher quality. It will also avoid the
situation whereby an agency is locked into a single vendor relationship.

o Tofacilitate the widespread deployment of ITS. Standards will drive efforts towards deploying integrated systems. Public
agencies will be able to reference appropriate standards in their procurement packages, deploy "open” systems, and provide
platforms for generating private sector interest and investments.

o Toensurethesafety of thetraveling public. Establishment of human factor and operational guideline standards will ensure that
ITS products and services be utilized in a safe manner.

e To providean environment which will promote the creation of an I TS market. Development of non-proprietary standards will
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make accessible the necessary technical information by which new and innovative companies can break into the I TS market to both
products and services. Building to these standards will aso ensure interoperability among multiple vendor products much like the
integration of a home stereo system.

U.S.DOT'SSTRATEGIC PLAN

In order to support the above goals and objectives, a strategic plan has been formulated by U.S. DOT to establishing criteria for
prioritizing Federa funding support towards specific standards devel opment activities. As agenera rule, standards activities that fall into
the following categories will be the most likely candidates for funding support.

The 1st Wave (activities over the next 3 years):
o Standards development organizations (SDO) activities underway that line-up with Federal objectives, with a special emphasison
promoting national interoperability and supporting the Intelligent Transportation Infrastructure. Thisincludes such things as
message set development and I TS specific communications standards.

o Foundation standards, which support the general deployment of ITS and cover multiple interfaces in the National Architecture. This
include such things as data dictionaries, location referencing, safety and human factors standards, etc.

e CVO standards, which support primarily Dedicated Short Range (DSRC) Communications and Electronic Data I nterchange
activities.

o Theremainder of the standards requirements that support I TI, typically in the form of message set standards.
The 2nd Wave (activities over the next 3-5 years):

o Theremainder of requirements (outside of the I TI) resulting from the National Architecture as called out in the Standards
Reguirements Documents. This consists primarily of message set devel opment.

To implement these initiatives, the ITS Joint Program Office will work with the SDOs and ITS America to assure timely development of

the standards and protocols, providing partial funding when necessary and assuring that the process of the funding does not supplant,
weaken or discourage the volunteer consensus process of the SDOs.

Building on the National Architecture

Standardization of interfacesis a requirement for successful implementation of the ITI and National Architecture. Standards are required
so that systems that provide similar functions to the traveling public can use interoperable equipment and readily exchange information.
Standards are the final step in achieving national compatibility and interoperability - without standards, systems conforming to the
national architecture will have very similar conceptual design and perhaps functionality, but won't necessarily be able to easily
interchange information. For example, without standards for traffic controller interfaces, local authorities might have to choose proprietary
solutions that are not easily upgradeable and/or purchase expensive custom software specialized to their particular equipment
configuration. With appropriate standards, compatibility, interoperability, and expandability are much easier and cheaper to achieve.

The National Architecture provided a very important step in the journey towards a fully compatible and interoperable nationa ITS. The
Architecture identified which standards are needed in order to achieve the User Servicesidentified in the National Program Plan (which
many experts consider thefirst step in this journey).

Supporting the Intelligent Transportation Infrastructure

In January 1996, the US DOT announced the "Operation TimeSaver" initiative, challenging State and local officials to plan and buy
"smart." Theinitiative introduced a National goal -- to build an integrated Intelligent Transportation Infrastructure (ITI1). TheITl is
identified by nine ITS components: Electronic Payment, Traffic Signal Control, Freeway Management, Transit Management, Incident
Management, Electronic Toll Collection, Railroad Grade Crossing, Emergency Response Management Services, and Traveler
Information. While many cities and rural areas have deployed one or more of these components, most components cannot "communicate”
with one another. The goal of Operation TimeSaver is to integrate these components so that cities and rural areas can communicate and
exchange information, ultimately reducing operating costs, improving mobility, and more importantly, saving lives.

Standards will play amajor role in the deployment of the I TI. They will serve as the mechanism for defining the information and how the
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information is transferred among the system components (e.g. from Freeway Management to Transit Management). Providing standards,
will ensure that the information being transferred will be obtainable and understandable by both parties.

The standards chosen for the U.S. DOT program are typically those needed to implement the ITI. These include both key interface
standards, including message sets and data dictionaries, and foundation standards, including location referencing and some saf ety
standards, needed to deploy key ITI functions safely and efficiently. The following charts map the standards chosen, as part of theinitial
funding efforts, to the ITI building blocks and identify what percentage of the ITI requirements are being addressed by current standards
activities. Funded Standar ds Efforts Mapped to | TI Building Blocks
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Coordinating with Deployment Activities
U.S. DOT ismoving forward with supporting both 1Tl and CVISN model deployment activities, aswell as other field installations.

Special attention is being provided, to examine how to dovetail standards efforts with field activities. The following language excerpted
from the FY 1997 Congressional Conference Report, further emphasizes the need for encouraging coordination among these activities:

"The director of the Joint Program Office shall ensure that the operations of each of the I TS projects funded with either GOE or ISTEA
fundsis consistent with the national systems architecture and the purposes of section 6053(b) of ISTEA. These projects shall contribute to
the implementation of the standards development work and shall promote interoperability of ITS systems among the states."

As standards documentation becomes developed, we will 1ook towards and work with field activities to implement such standards. Some
candidate possibilities for early implementation are the NTCIP, location referencing, and traveller information over the FM subcarrier.

CURRENT ACTIVITIES

Background

There are anumber of activities that have taken place which form the foundation for current and future standards. Thisfoundationisin the
form of requirements (i.e., needs) by the various application communities (ATMS, ATIS, APTS, etc.). Major contributions have been
inputted into the standards process through the consensus based Nationa Architecture, as well as from the extensive committee

involvement at ITS America. In addition, current research will provide data for the formulation of future standards. This section identifies
some current research efforts, as well as standards activities that are taking place today.

Resear ch
Current research that supports near and far term standards needs is currently underway. Activities include such items as safety and human

factors and spatial data transfer, to name afew. Asthe research matures in these areas and others, standards efforts will be launched, as
appropriate.

Supporting Organizations

In order to ensure that the standards devel oped have broad consensus support and benefit as much as possible from the accumulated
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wisdom of the ITS industry, U.S. DOT has chosen not to impose standards from above. Instead, U.S. DOT has chosen to support, guide,
and reinforce the existing consensus standards effortsin the U.S. by providing funding to five existing Standards Devel opment
Organizations. Thiswill alow U.S. DOT to leverage significant volunteer resources and to foster public-private partnershipsin the
deployment of ITS. The private sector participates in and supports the consensus-based SDOs, providing volunteer resources and in some
casesfield testing. The U.S. DOT chose these five SDOs because they had considerable volunteer expertise and experience in developing
standards for ITS. In addition, each of these SDOs represents an important area of expertisein ITS, as described below. By utilizing the
talents of al 5 SDOs, the DOT program builds on expertise from the multiple disciplines of ITS.

The Society of Automotive Engineers (SAE)

In-vehicle and traveler information.

The Ingtitute of Transportation Engineers (ITE)

Traffic management and transportation planning systems.

The Ingtitute of Electrical and Electronics Engineers (IEEE)

Electronics and communications message sets and protocols.

The American Association of State Highway and Transportation Officials (AASHTO)

Sate level agency participation and roadside infrastructure.

The American Society for Testing & Materials (ASTM)

Dedicated short range communi cations systems.
The funding provided to the SDOs will alow them to obtain the following support for facilitating the devel opment process:

o Hiring dedicated technical support: Thiswill provide for a concentrated effort that will expedite the writing process. Once a draft
standard is generated, the committee will be able to comment and revise the document as necessary. By having the dedicated
support, as opposed to only volunteers, during this up front effort, a tremendous amount of time saving may be achieved.

« Coordination of public sector participation: Buy-in and use of standards by the public agencies will be better achieved if they are
part of the development process, thereby ensuring that their requirements are being met. Funding is provided to allow public sector
participation in appropriate standards meetings.

o Test and Evaluation: In some cases, it may be necessary to conduct test and evaluation efforts to verify standards requirements and
compliance of the developed standard or protocol with the initial requirements. This effort would support the development of test
and evaluation plans and some portion of testing activity.

¢ International Sandards Support: AsU.S. national standards develop, there may be a need to move such activities into the
internationa arena. This activity will support participation, as appropriate, in national and international committees.

Status

There are literally severa hundred national and international standards efforts underway which are potentially relevant to the deployment
of ITS, but only afew dozen are appropriate targets for U.S. DOT funding. The ITI provides significant insight as to which of these efforts
are most relevant to public sector deployment of an efficient, safe, nationally interoperable transportation infrastructure in the United
States. For example, standards to achieve regionally integrated multimodal traveler information have been identified as high priority for
ITI deployment, while standards for parking lot smart cards have been identified aslow priority for nationa standardization and
interoperability.

The U.S. DOT has used arigorous set of criteriato select which standards are funded by U.S. DOT. The need to support of the ITI and
facilitate widespread deployment of ITS leads to some obvious criteria such as urgency for ITI deployment success. DOT used questions
such as, "Isthis standard crucia to the deployment of one of the 9 ITI building blocks?', "Will alack of this standard delay
interoperability?', and "ls the application to which this standard applies already being deployed?' to choose the most urgent standards
needsfor the first year of funding. An example of a standard which met these criteria was location referencing, which is needed to alow
multiple ITI applications to unambiguously and automatically locate passenger vehicles, road equipment, and incidents/emergencies.

U.S. DOT also took into account standards needs which were deemed top priority by the overall ITS community. U.S. DOT's
prioritization of standards efforts followed closely and were guided by the ITS America survey of standards priorities. This survey was
distributed by ITS Americato over 4000 industry participants. Respondents indicated their top priority standards for immediate
development, for development in 3 years, and for development in 5 years. The different time periods were chosen because some very
important standards might not be needed right away, such as the standards needed to deploy the automated highway system, and the
survey wished to poll participants on both urgency and importance of standards requirements. All the very high priority standards on the
ITS Americalist (important standards needed for immediate devel opment) were chosen as part of the initial wave of U.S. DOT funding.
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The U.S. DOT standards program builds upon the efforts of existing U.S. standards organizationsin the field of ITS. Thisrest of this
section highlights some of the highest priority standards chosen for immediate funding. These standards are key to early deployments of
ITI building blocks. For adetailed listing of al currently funded standards activities, see Appendix A.

L ocation Referencing - SAE

One of the highest priority enabling standards identified in the ITS Americasurvey isthat of Location Referencing. For the past several
years, the Federal Highway Administration has been funding research at Oak Ridge National Laboratories on this complex technical issue.
The SAE Map Database Standards Committee decided to build upon the work of Oak Ridge, using that work as the basis of an SAE
standard. This standards effort represents a true public-private partnership - the private sector map database vendors and navigation system
integrators on the SAE committee are endorsing and building upon the work of an FHWA-funded project. Says project leader Cecil
Goodwin, "This represents a foundation standard needed by countless interfaces in the architecture - someone did try to count the number
of information flows in the National Architecture which depended upon this standard, but | think they lost track at 275 or so." The
standards program funding is being used to support several consensus-building workshops and field testing to ensure that the U.S. national
standard for location referencing meets all user requirements. A SAE standard on location referencing will be ready for ballot within the
first year of the program.

The National Transportation Communicationsfor I TS Protocol - AASHTO

The NTCIP standard represents another public-private partnership success story. This specification was devel oped with several years of
FHWA funding and guidance. A joint committee of AASHTO, ITE and the National Electronics Manufacturers Association (NEMA) put
the consensus touches on the final version and acted to promote the standard and develop user guides and conformance testing software. It
is estimated that this standard will save traffic control centers literally millions of dollarsin software costs and eguipment replacement
costs. NTCIP promotes not only interoperability but interchangeability. For example, it will greatly simplify and reduce costs for traffic
system maintenance - the person driving the maintenance truck will be able to reach into the box of "spares” and replace a piece of traffic
controller equipment with interchangeabl e parts from multiple vendors. Says AASHTO representative Bo Strickland, "NTICP represents a
family of about a dozen standards that are extremely important to the successful deployment of ITS. This standard was the number one
priority on the ITS Americasurvey of standards priorities. AASHTO, ITE, and NEMA are committed to complete these very important
standards on an aggressive schedule in order to meet user requirements.” The preliminary specification will be available by the end of
1996. The standards program funding is being used to finalize the specification, develop conformance testing tools and devel op additional
profiles for specialized applications which are crucia to deployment of the ITI.

Transit Communications I nter face Protocol - ITE

The Institute of Transportation Engineers has identified key communications infrastructure standards needed for successful deployment of
the ITl. One important standards effort is a Transit profile for the NTCIP, known as TCIP (the Transit Communications Interface
Protocol). Notes standards project manager Eva Lerner-Lam of the Palisades Group, "The TCIP coversimportant transit requirements that
aren't being covered in any other forum. This represents a val uable opportunity to develop standards based on actual user requirements,
which regrettably isn't always possible without U.S. DOT funding for consensus workshops." The standards program funding is being
used to fund consensus workshops and development of specifications based on the results of these workshops.

Traffic Management Data Dictionary - ITE

ITE is aso developing an extensive Traffic Management Data Dictionary, fulfilling an important user requirement identified at several
ITS Americaworkshops. This standard is especially important to deployment of the ITI, sinceit allows TMCs to efficiently and
automatically transfer information and coordinate strategies. In addition, the early funding for this project will lead to a draft standard by
early 1997, providing an important foundation for data dictionaries for other application areas.

Umbrella data dictionary structure & message template - |IEEE

Before selecting the standards for first year funding, the Joint Program Office did an extensive study of standards requirements identified
inthe I Tl and existing standards efforts. This study identified several gapsin the consensus standards efforts in the U.S. One of the most
important and urgently needed standards - an umbrella structure for data dictionaries - wasn't being developed by any consensus group.
The JPO facilitated consensus-building discussions between ITS America, the Council of Standards Organizations, the National
Architecture teams, and relevant standards groups. After discussion, | EEE volunteered to lead the effort to develop an umbrelladata
dictionary structure. Federal funding is being used to facilitate consensus building meetings on early user requirements, and to develop an
umbrella structure as soon as possible. Given the urgent need for this standard, it is hoped that afirst draft structure will be developed by
the end of 1996. Notes | EEE consultant Ivor Knight, "We certainly appreciate the vote of confidence the ITSindustry hasgiven us. It'sa
tough job, but hopefully with our decades of expertisein developing robust nationa and international standards we'll be up to this task."

Dedicated Short Range Communications Protocol - ASTM
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ASTM hastackled one of the most difficult issuesin ITS standardization today - a difficult issue that illustrates precisely why early and
aggressive standardization isagood idea. In the U.S. today, multiple electronic toll systems exist which are not compatible in terms of
communications protocols, basic technology (passive versus active RF technology), or even frequency. Thereis considerable investment
in these "legacy" systems, which makesit very difficult to agree on the appropriate standards. European standards groups are developing
standards for frequencies not available in the U.S. for this application. If standardization had begun before so many systems were
deployed, the task of standardization would not be so difficult.

Recognizing the difficult political and institutional issuesinvolved in standardizing in an area where the market currently includes
incompatible systems, ASTM has decided to focus on the requirements for "next generation" systems. Dedicated Short Range
Communications are a crucia part of the ITI for many applications, including toll and traffic management. Incompatible systems mean
that drivers often have to buy more than one "tag" in order to pay tollsin multiple jurisdictions in asingle state, which significantly
reduces the efficiency and cost savings over the "throwing coinsin the bucket" systems. In collaboration with ITS America, ASTM is
hoping to develop a standard which can satisfy American manufacturers and consumers.

Richard Weiland (SEI Technology Group), Chairman of the ITS America Standards and Protocols Committee, notes, "Representatives of
DOT have made it very clear that DOT was not going to spend money that would further splinter communication standards for ITS, which
has certainly helped accel erate consensus. It was extremely encouraging that all of the parties present at the DSRC Industry Roundtablein
October, agreed to work toward a harmonized set of draft standards on levels 1 and 2 for the DSRC."

NEXT STEPS

The U.S. DOT Standards Development Program is a multi-year, multi-task program. Significant evolution of the program is expected. The
standards chosen for Y ear One funding will hopefully be completed relatively quickly. Important but less urgent standards will be chosen
for funding in the coming years. As TS is deployed nationwide, new standards needs may emerge which are not obvious at thistime - and
U.S. DOT will beready to respond to those needs. Innovative public-private partnerships to develop and test required standards will be
implemented, as appropriate. The U.S. DOT Standards Program will be as flexible and dynamic as the Intelligent Transportation sector
itself, adapting rapidly to meet the changing mobility and safety needs of the traveling public.

The U.S. DOT program is intended to reinforce and support the volunteers standards effortsin the U.S. If you'd like to join the volunteer
standards process, al five SDOs mentioned in this document welcome input and support. If you'd like more information on a specific
standards effort, please contact the SDOs directly (see Appendix B). If you need additional information on the U.S. DOT's standards
program, contact the ITS Joint Program Office.

Appendix A: List of Currently Funded Standar ds Support Activities

ACTIVITY DESCRIPTION ORGANIZATION
NTCIP De:velops physical and data link protocols and application specific AASHTO
object sets.
Traffic Management Data Defines specific data elementsthat make up messages used within an ITE
Dictionary ATM S traffic management center (TMC) and exchanged with other
external systems and subsystems.
DSRC Message Set for CVO Defines the application specific message sets. IEEE
and ETC
Location Reference Evaluates preliminary specification in a test and modifiesit as SAE
Specification necessary into a draft standard.
Dedicated Short-Range Develops physical and data link standardsfor beacons. ASTM

Communications Protocol

M essage Set for External TMC || Defines the application messages transferred between TMCsand other || ITE
Communication ITS centers.

Spatial Data I nterchange Supports development of an ITS profileto the Spatial Data Transfer ORNL Study*
Standard.
Survey of Communications Survey and analysis of existing standards and those under development || IEEE
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Technologies, Practices, and applicableto the needs of the I TS Short Range and Wide Area Wireless
Standards Relevant to I TS** and Wireline Communications.

High Speed Data Subcarrier Definesthe FM subcarrier modulation format for ATIS message sets. SAE
Protocol
Message Set for Incident Prescribesthe form and content of the messages for real-time IEEE
M anagement emer gency notification from the Emergency M anagement Subsystem to
other centersand providers.
Umbrella Standard for ITS Defines the format and content standardsfor | TS data dictionaries. IEEE
Data Dictionaries
Message Set for Commercial Defines the message structure with which authorized parties can APL***
Vehicle Safety & Credentials request and obtain information on the safety performance, regulatory
Information compliance, and credential status of commercial motor vehicles.
Message Set for Commercial Defines the message structure with which owners, lessees, and drivers || APL***
Vehicle Credentials of commercial motor vehicles can eectronically apply for and receive
credentials necessary to legally oper ate.
Commercial Vehicle Defines the data elements pertaining to CVO messages and information || APL***
Operations Data Dictionary transfer.
Traveler Information Data Defines the message set and data dictionary for ATIS applications. SAE
Dictionary & MS
Traffic Controller 2070 Develops hardwar e, software, and user interface standardsfor the 2070 || ITE
(NTCIP) Advanced Traffic Controller.
Navigation and ATISMS Implements, tests, evaluates, and validates a message set for two-way, SAE
Evaluation vehicleto infrastructure ITS communications, based upon SAE J2256
and advances the message set to become an accepted standard.
Transit Communication Defines the physical, data link, and application layer standardsfor the | ITE
I nter face Protocol Transit Management Center (TrMC) and vehicle and between TrMC,
vehicle, and other centers.
In-Vehicle Databus I nterface Develops a set of standardsthat will permit plug and play integration SAE
of multiple ITS electronics devicesinto a vehicle while ensuring the
safety and integrity of the vehicle and on-board systemsis maintained.
Message Set for Mayday Alert || Prescribesthe form of messages exchanged between and | SP and in- SAE
vehicle systems.
Vehicle Navigation/Route Defines human factor standardsfor safe operation of navigation/route || SAE
Guidance Standards guidance equipment in vehicles.
Automatic Vehicle Defines the messages used to report vehicle identification. IEEE
I dentification

*ORNL is providing additional requirements definition to support subsequent standards development activities.

** Although not specifically a standard, this effort cuts across and supports multiple standards devel opment activities.

*** APL is supporting the ANS| X12 committee for the development of electronic data interchange standards.

Appendix B: For More Information

Additional information on standards activities may be found on the ITS America Web site.

Additional information on specific Federally funded standards projects may be found on the U.S. DOT Web site (www.its.dot.gov)

Additional information on the ITI and National Architecture is available from ITS America and the Publications Office of the U.S. DOT

Joint Program Office.
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Additional information on the ITS activities of the five SDOs is available from:

(Note: these are the specific contacts for the ITS standards.)

AASHTO
c/o Bo Strickland
Suite 249

444 North Capitol Street, N.W.

Washington, D.C. 20001
(703)281-6510

ASTM

c/o Lee Armstrong
Armstrong Consulting
67 Broad Street
Boston, MA 02109
(617)261-7151

|EEE

c/olvor Knight

10708 Pheasant L ane
Clarksburg, MD 20871
(301)865-5167

Return to Standards Page

ITE

c/o ThomasKurihara
Suite 410

525 School Street, S.W.
Washington, D.C. 20024
(202)554-8050 x131

SAE

c/o Arlan Stehney

400 Commonwealth Drive
Warrendale, PA 15096-0001
(412)772-7157
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