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The National Dredging Needs Study of Ports and Harbors 
Literature Search 

This report is part of a series of reports which are being published by the U.S. Army Corps of Engineers 
during the National Dredging Needs Study. It is a survey of available information on dredging and 
associated points of contact. 

The National Dredging Needs Study of Ports and Harbors - Literature Search. IWR Report 95- 
NDN-1, prepared by DRIJMcGraw-Hill for the Navigation Analysis Division, Institute for Water 
Resources, October 1995, 72 pp. 

A number of reports presenting the result of the first phase are expected to be published in 1996, in addition 
to this report, including: 

Historical Economic Perspective of Ports. IWR Report, prepared by the Navigation Analysis 
Division, Institute for Water Resources. 

Annual Review/Interim Report. IWR Report, prepared by the Navigation Analysis Division, 
Institute for Water Resources. 

Foreign Ports Comparison. IWR Report, prepared by DRIMcGraw-Hill for the Navigation 
Analysis Division, Institute for Water Resources. 

Final Dredging Needs Report. IWR Report, prepared by the Navigation Analysis Division, Institute 
for Water Resources. 

For further information on the National Dredging Needs Study of Ports and Harbors, contact either: 

Phillip J. Thorpe Robert A. Pietrowsky 
Study Manager Chief, Navigation Analysis Division 
Telephone: (703)428-7074 Telephone: (703)428-8073 

U.S. Department of the Army 
Corps of Engineers 

Institute for Water Resources 
Casey Building, 7701 Telegraph Road 

Alexandria, Virginia 22315-3868 

Reports may be ordered by writing (above address) or calling, faxing (preferred) or E-mailing requests to 
Mrs. Arlene Nurthen, IWR Publications, (703)428-8435 (fax), or arlene.nurthen@inet.hq.usace.army.mil 
(e-mail). 
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Institute for Water Resources 
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Alexandria, Virginia 22315-3868 
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Washington, D.C. 
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Chapter 1 - Introduction 

This report is part of the National Dredging Needs Study which responds to Section 
402 of the Water Resources and Development Act of 1992. The Act authorized the 
conduct of such studies as necessary to provide a report to Congress assessing the 
dredging needs of the national ports and harbors of the U.S. The study is a macro 
level assessment of national port and harbor dredging needs and will include: 1) an 
analysis of the existing and projected future project depths; 2) an examination of the 
types and sizes of vessels used under existing and future conditions; 3) an analysis 

of existing and future world trade patterns; 4) an assessment of the future national waterside infrastructure 
needs; and 5) a comparison of depths of the United States and selected world ports. 

The study is being conducted in a series of phases some of which are sequential in nature, but many that 
overlap and will be conducted simultaneously. An interim report will be prepared to summarize the 
Existing Dredging Needs of Ports and Harbors by the end of FY 1996 along with several other interim 
study products. A final report summarizing the entire study will be completed by the end of FY 1997. The 
study phases are listed below: 

I Study Preparation and Initiation 
II Literature Review and Historical Economic Perspective 
III Identify National (Deepwater) Ports and Harbors 
IV Develop Dredging Needs Determinants 
V Identify and Analyze Competitive World Ports 
VI Identify Existing Dredging Needs 
VII Identify Future Dredging Needs 
VIII Evaluate Total Dredging Needs of Ports and Harbors 
IX Develop Management Tools for Comprehensive Database 

This report is the Literature Search for the National Dredging Needs Study, and it serves as an overview 
and executive summary for the bibliography developed by DRI/McGraw-Hill for the U.S. Army Corps of 
Engineers, Institute for Water Resources (rWR). The report documents a literature search of existing studies 
and reports from both public and private sources, which includes information regarding: 

• the status and capacities of U.S. ports 
• the commercial use and baseline economic growth of U.S. ports 
• projected growth and potential capacity problems at U.S. ports 
• trade impacts from public policy decisions such as the North American Free Trade Agreement 

The literature search was conducted via on-line databases, interviews with government associations and 
private companies, and visits to major transportation libraries. The bibliography presented in Appendix 
A, as well an accompanying electronic version, includes 232 citations. Copies of all works cited were not 
obtained, but an effort has been made to obtain all of the particularly important works. 
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No bibliography is ever complete. The best possible effort has been undertaken to catalog all relevant 
publications and databases, and now relies on users of the bibliography to identify significant sources not 
yet included. In particular, this bibliography is likely to be incomplete on studies commissioned for 
internal use only by public or private organizations. 

Definitions 

Before proceeding further, it is necessary to clarify the specific definition used in this report of some 
commonly used marine terms. An accepted definition of a port is a harbor area that has marine terminal 
facilities for transferring cargo/passengers between ships/boats and land. A harbor is an area of water 
affording a natural or artificial refuge for ships. It does not have to have marine terminal facilities, and 
only those harbors that do can also be called a port. There are 573 "ports" in the United States as defined 
by the Water Commerce Statistics Center of the Corps of Engineers. 

Access to these ports are provided by channels or waterways which rarely are naturally deep. In many 
cases, the federal government is responsible for providing adequate channel depth through the U.S. Army 
Corps of Engineers. These areas of Corps responsibility are often called federal channels and are officially 
designated as Corps projects. Almost all ports have federal Corps of Engineers projects at them, though 
the projects may not cover the entire port. There may also be multiple Corps of Engineers projects for a 
given port. The Corps of Engineers has 926 port and harbor projects, with 296 deepwater projects (or 
deep draft), with depths greater than 14 feet and 630 shallow water projects (or shallow draft) with depths 
less than or equal to 14 feet. Most of the deepwater ports are coastal or Great Lakes ports, while shallow 
water ports are located on the inland waterway system of the Mississippi River and Tributaries. 

Purpose 

The purpose of the Literature Search of the National Dredging Needs Study is to present a synopsis of 
existing literature concerning the current situation of ports in the United States. The studies included 
discuss the following pertinent issues: current port capacity; forecast of trade; forecast of capacity; 
environmental dredging impediments or beneficial uses; technological changes; policy impacts; dredging 
maintenance; dredging construction; economics and finance; legislative; and current trade. The information 
contained in these studies, as a group, describe the current status of the U.S. port system. This 
description, in accordance with the intended result of this task, relates levels of commercial use and its 
projected growth, usage of harbors and expected changes in that usage, and the development of landside 
facilities to port capacities, physical limitations of the ports and harbors, and trade impacts on ports caused 
by policy decisions. 

These port studies have been produced by various public and private organizations that have an interest in 
U.S. ports and harbors, world fleets, and commodity flows. The literature that has been compiled in this 
task will be used in other parts of this study to evaluate the commercial use of ports and harbors in the 
United States and their prospect for growth, landside access to port facilities, physical limitations of ports 
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and harbors, and trade impacts on ports resulting from national policy issues, such as the North American 
Free Trade Agreement (NAFTA). The purpose of this comprehensive research effort is to gain the 
necessary background knowledge to make impartial decisions concerning the United States' ports and their 
dredging needs. 

The contribution of U.S. ports to the health of national and regional economies has been long understood. 
National ports and harbors are crucial links in the transportation network, and handle over 95 % of the 
U.S. 's international trade (almost $500 billion per year). The U.S. Department of Transportation, Maritime 
Administration estimates that cargo activity at U.S. ports supported 1.5 million jobs in 1991, contributed 
$70 billion to the gross national product, and provided $52 billion in personal income. Yet, as Erik 
Stromberg, past President of the American Association of Port Authorities (AAPA), has noted, "Too often 
ports and the freight and cargo that move through them are the forgotten stepchildren in the debate on our 
national transportation infrastructure needs." ' 

Deepwater ports in the United States are operating in an era marked by a myriad of opportunities and 
challenges: the expectation of rapid growth in international trade, particularly following the passage of 
NAFTA and now General Agreement on Tariffs and Trade (GATT), consolidation and a movement toward 
larger ships with fewer ports of call in the global shipping industry; heightened environmental vigilance; 
and rapid technological advancements. 

Increasingly, dredging - both for maintenance and expansion purposes - is being identified as a key 
development need facing a number of major deepwater ports throughout the United States. In a recent 
survey by the AAPA, dredging and disposal was listed as an issue of significant concern by 54% of all ports 
- including more than two-thirds of all ports along the East Coast.2 Says Stromberg of the AAPA, 
"[Cjapital financing for port development projects and the adoption of national policies that recognize the 
need to invest in dredging navigation channels as well as provide efficient landside access to port facilities 
are the preeminent issues for our nation's ports." Unfortunately, a comprehensive database of the dredging 
needs of national ports and harbors has not been available to policy-makers to date. To this end, section 
402 of the Water Resources Development Act of 1992 authorizes the conduct of such studies as necessary 
to provide a report to Congress that assesses the dredging needs of the national ports and harbors of the 
United States. 

1 Stromberg, Erik, President of the American Association of Port Authorities, in testimony before 
the House Public Works and Transportation Subcommittee on Investigation and Operations, May 4, 
1994. 

2 American Association of Port Authorities, Planning and Research Committee, Strategic Planning 
Survey: Port Issues and Strategies, AAPA (Alexandria, VA), June 1994, p. 3. 
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Contacts 

An initial list of 28 organizations was developed to contact for this literature search. In most cases, these 
organizations were contacted initially by telephone. The majority of these organizations were cooperative 
and contributed copies of reports, publications lists, and so forth. We were able to construct a second-tier 
group of contacts through direct referrals by members of the initial list, as well as citations in publications 
collected from the initial group. 

Organizations contacted included: 

U.S. Army Corps of Engineers 
U.S. Department of Transportation, Maritime Administration 
U.S. Department of Transportation, Federal Transit Administration 
U.S. Department of Transportation, Bureau of Transportation Statistics 
U.S. Department of the Interior, Fish and Wildlife Service 
U.S. Department of the Interior, Ecological Service 
U.S. Environmental Protection Agency 
U.S. Department of Commerce, National Technical Information Service 
Congress of the United States, House and Senate Committees on Commerce, Science, and 
Transportation 
National Research Council, Transportation Research Board 
National Research Council, Marine Board 
American Association of Port Authorities 
International Association of Ports and Harbors 
United Nations Conference on Trade and Development 
Society of Naval Architects and Marine Engineers 
American Association of State Highway and Transportation Officials 
Port Authority of New York and New Jersey 

We supplemented this list of public agencies and professional associations by contacting leading private 
vendors of shipping and port-related data, including: 

Drewery Shipping Consultants 
Fairplay Information Systems 
Lloyd's of London Press 
Containerization International Magazine 
BRL Marine Database 
Clarkson's 
Fernley's 

A complete list of contacts is included in the Appendix. 
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In addition, a number of libraries specializing in transportation or maritime policy were visited or contacted, 
including: 

U.S. Department of Transportation, Volpe Transportation Systems Center (Cambridge, MA) 
American Association of Port Authorities (Alexandria, VA) 
U.S. Coast Guard Academy (Groton, CT) 
U.S. Merchant Marine Academy and National Maritime Research Center (Kings Point, NY) 
Harvard University (Cambridge, MA) 
Massachusetts Institute of Technology (Cambridge, MA) 
Massachusetts Maritime Academy (Buzzards Bay, MA) 
State University of New York at Stony Brook 
Woods Hole Oceanographic Institute (Woods Hole, MA) 

Finally, we utilized a number of on-line search services, including: 

• Transportation Research Information Services (TRIS) 
• Lexis/Nexus 
• Government documents 
• United Nations documents 

Criteria for Inclusion 

The following guidelines were established for inclusion of items in the bibliography: 

• U.S. government official reports have priority for inclusion, but specific studies of individual ports 
are, in general, not appropriate for this database. For regularly updated reports, only the most 
recent versions are cited. 

• Relevant U.S. government databases covering transportation and trade also have priority for 
inclusion. 

• Textbooks with relevant subject matter are included, in general, if they were published within the 
last ten years. 

• Consulting studies for general sale are included, in general, if they were conducted within the last 
five years. 

• Studies that focus on coastal and Great Lakes ports are included in the bibliography, but articles 
on inland ports are excluded. 

• Studies of key foreign reports are included if there are references to dredging or vessel sizes that 
will be handled in the future. 
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• Landmark legislation and regulations relating to the dredging process may be included in the 
database, but Congressional and other public testimony, in general, are excluded. 

• Old one-time studies, in general, are excluded from the database under the assumption that the most 
critical and well-received works will be updated on a periodic basis. 

• Studies focusing on labor practices, port management, maritime security, terminal operations, 
technology, or engineering are not included unless they contained specific mention of dredging. 

• Studies by individual port authorities or local universities used primarily for marketing and 
promotion purposes are not included in the database. 

These guidelines were followed as much as possible, but some exceptions were made on a case-by-case 
basis when relevant material was present. 

Format of Bibliography 

This bibliography was designed to be detailed yet easy to use and analyze. Basic information available for 
each entry includes: 

Author of the article or study 
Source name, location, and phone number 
Title of the article or study 
Publication date and/or frequency 
Indication of whether a copy of the study has been obtained 
Media type (hard-copy, electronic, or both) 
Brief description of the purpose and key conclusions of the study, when a copy of the full study or 
an abstract has been obtained 

The studies have also been classified under two dimensions:   level of analysis, and subject.   Level of 
analysis includes: 

International 
National 
Regional 
Port-Specific 
or any combination of the above 

Subject categories include: 

• Current port capacity 
• Forecasts of capacity 
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Current trade activity 
Forecasts of trade 
Maintenance dredging (federal or non-federal) 
Construction dredging (federal or non-federal) 
Environmental (impediments to dredging, or beneficial uses of dredged material) 
Economics and finance 
Technological changes 
Legislative 
Policy impacts 
NAFTA 
Seminal studies 
Other 

Studies can be classified in one or more of the above categories. 

A detailed reference guide to the bibliography is available in Appendix A. 

Description of the Bibliography 

The bibliography developed for this task includes 232 entries. Copies of 55 entries (24%) have been 
obtained. 

About 30% of the entries in the bibliography have been published in the past five years. An additional 16% 
are updated on an annual basis (or at some other regular frequency), and thus have been released in the last 
1-2 years.  Only about 16% of the entries were published more than a decade ago with no update. 

The entries in the bibliography show great diversity in terms of level of analysis. More than 54% include 
information at the national (United States) level, and 41 % have port-specific analysis. About 31 % of the 
entries have international analysis. Regional analysis tends to be underrepresented, accounting for just 15 % 
of the entries. 

The bibliography covers an array of subjects. The three most common subjects are current capacity and 
characteristics of ports; current trade activity; and technology. Each of these topics accounts for about 30% 
of the entries in the database. Issues directly related to dredging - including construction and maintenance 
dredging, environmental impediments, and beneficial uses of dredged material - are represented in 15% 
to 23% of the entries. Policy impacts, legislation, economics, and finance also are common subjects. Few 
forecasts of trade or capacity are included in the database. 

Although 23.7% of the database entries include the subject of policy impacts, the subject of NAFTA 
specifically is discussed much less frequently. Only 1.3% of the entries include an analysis of NAFTA: 
Waterways, Rail, and International Trade Issues, Maritime Transportation Strategic Planning, and 
Landside Access to U.S. Ports. NAFTA plays a significant role in encouraging competition and strategic 
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Distribution by year of publication 

Date Number % 
1970s 11 4.7 
1980-1985 26 11.2 
1986 14 6.0 
1987 12 5.2 
1988 12 5.2 
1989 13 5.6 
1990 17 7.3 
1991 9 3.9 
1992 17 7.3 
1993 16 6.9 
1994 14 6.0 
1995 1 0.4 
Annual update 29 12.5 
Ongoing update 4 1.7 
Other regular frequency 6 2.6 
Not available 31 13.4 

Level of analysis 

Level Number % 
International 72 31.0 
National 126 54.3 
Regional 35 15.0 
Port-Specific 91 39.2 
Not available 1 0.4 

Numbers do not add up due to multiple levels for some entries. 

alliances, affecting national transportation systems, import and export volumes, and international traffic. 
Waterways, Rail, and International Trade Issues examines these issues in depth and concludes that NAFTA 
is advantageous for business, but problematic for transportation. 

The bibliography is drawn from numerous public and private organizations. The largest single source 
organization is the U.S. Department of Transportation, Maritime Administration, which accounts for 16% 
of all entries. Other large single sources include: the National Research Council's Transportation Research 
Board and Marine Board; the U.S. Army Corps of Engineers, and the American Association of Port 
Authorities. 
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Subject category 
Subject Number % 
Current port capacity 75 32.3 
Current trade activity 68 29.3 
Technological changes 68 29.3 
Policy impacts 55 23.7 
Maintenance dredging 54 23.3 
Environmental — impediments to dredging 53 22.7 
Construction dredging 50 21.5 
Environmental — beneficial uses of dredged material 36 15.5 
Economics and finance 36 15.5 
Legislative 27 11.6 
Forecasts of capacity 25 10.7 
Forecasts of trade 22 9.5 
NAFTA 3 1.3 
Other 47 20.0 

Numbers do not add up due to multiple subjects for some entries. 

Source 
Publisher Number % 
U.S. Department of Transportation, Maritime Administration 38 16.3 
British maritime publishers (Lloyd's, Clarkson's, etc.) 21 9.0 
Transportation Research Board (National Research Council) 17 7.3 
U.S. Universities 17 7.3 
U.S. Army Corps of Engineers 17 7.3 
Other associations 14 6.0 
Marine Board (National Research Council) 12 5.2 
American Association of Port Authorities 10 4.3 
U.S. Publishers 9 3.9 
International Association of Ports and Harbors 8 3.4 
United Nations 8 3.4 
Other U.S. government agencies 8 3.4 
Other 8 3.4 
Trade journals 8 3.4 
U.S. consulting firms 7 3.0 
International Association of Dredging Companies 6 2.6 
Permanent International Association of Navigation Congresses 6 2.6 
U.S. Congress 6 2.6 
U.S. Department of Commerce 6 2.6 
U.S. General Accounting Office 5 2.1 

Numbers do not add up due to multiple sources for some entries. 



Chapter 2 - Seminal Works 

Ten works in this bibliography have been identified as "seminal." These sources - 
some lengthy, some relatively brief - are noteworthy for their effort to address one 
or many aspects of the dredging issue in a thorough, understandable fashion. 

Excerpts of the 10 works follow. 

Beneficial Uses of Dredged Material: A Practical Guide 

Sponsor: Permanent International Association of Navigation Congresses (Brussels) 
Date of Publication:  1992 
Format: Hard-copy report, 36 pages 
Level of analysis: International 
Subjects covered: Beneficial uses of dredged material, impediments to dredging, maintenance dredging, 
construction dredging 

This report addresses one of the central issues in the dredging debate facing many ports: use of the dredged 
material. The central premise is that the majority of dredged material is suitable for reuse, rather than 
disposal, and thus should be treated as a valuable resource. The publication is intended for a wide audience 
including port authorities, regulators, environmentalists, and the public, and is written in nontechnical 
language. 

One of the useful features of this publication is its presentation of a methodology for the handling of 
dredged material that first considers whether the material is contaminated; second characterizes the material, 
and considers beneficial use options and available sites to determine whether a beneficial use is a technical 
possibility; and third, examines public policy, environmental impact, and cost/benefit analysis to determine 
whether a recommended use is an acceptable solution.3 

The schematic divides dredged materials into five types: rock; gravel and sand; consolidated clay; silt and 
soft clay; and mixtures of any of the above. Beneficial uses fall into three categories: engineered uses such 
as land creation and improvement, beaches, and offshore berms; product uses such as construction 
materials, topsoil, and aquaculture; and environmental enhancement such as upland habitats, wetland 
creation, and multipurpose site enhancement. 

The publication's major shortfall is that it does not provide much insight into contamination criteria, on the 
grounds that acceptable limits vary throughout the world and change over time. 

3 Permanent International Association of Navigation Congresses, Beneficial Uses of Dredged 
Material: A Practical Guide, Brussels, 1992, p. 8. 

11 
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Dredging Coastal Ports: An Assessment of the Issues 

Sponsor: National Research Council, Commission on Engineering and Technical Systems, Marine Board 
Publisher:  National Academy Press (Washington, D.C.) 
Date of Publication:  1985 
Format:  Hard-copy report, 212 pages 
Level of analysis: National, Port-Specific 
Subjects covered:   Current capacity, forecast of capacity, dredging (construction and maintenance), 
environment (impediments to dredging and beneficial uses of dredged material), economics and finance, 
legislative, policy impacts, technology 

Although ten years old now, Dredging Coastal Ports still stands out as one of the most complete treatments 
of the dredging issue that is publicly available. Dredging Coastal Ports is considered to be somewhat of 
a primer on the subject. 

At the request of the U.S. Army Corps of Engineers, the Marine Board conducted a two-year study "to 
appraise the nation's needs for dredging in coastal ports for the near- and mid-term future."4 Primary 
authorship for the study rested in a committee of 13 specialists drawn from universities, dredging 
companies, shipping companies, railroads, manufacturers, and port authorities, along with representatives 
from the Corps, the U.S. Coast Guard, and the U.S. Maritime Administration. 

The report sets out to answer six questions — all of which remain critical issues today: 

• Does the United States need additional port capacity to handle larger ships? 

• Is dredging the most attractive way for the United States to handle larger ships? 

• How should dredging be funded and what are the implications for dredging of various funding 
approaches? 

• What are the causes of the slowdown in decision making for local projects and the stalemate for 
federal projects, and what are the ways to bring increased speed, predictability, and stability to the 
decision making process? 

• What are the problems associated with design and implementation of new construction and 
maintenance dredging and how can they be dealt with? 

• What are the environmental problems associated with dredging and how can they be effectively 
managed? 

4 National Research Council, Marine Board, Dredging Coastal Ports: An Assessment of the Issues, 
National Academy Press (Washington, D.C), 1985, p vii. 

12 
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The Marine Board's research came at a time of heightened awareness of capacity problems at the nation's 
ports, following the energy crises of the 1970s and evidence of a stalemate in the port construction decision- 
making process. The report's central conclusion is "that the nation needs additional capacity to handle large 
vessels and that such a capacity should exist on each of the nation's coasts."5 Importantly, the committee 
notes that this conclusion is not based on detailed economic analysis nor consensus in the expert community 
(a review of existing literature "found only disagreement"). Rather, the committee's belief was that in view 
of an uncertain future for international trade and transportation and a long lead time for major federal 
dredging projects, the nation would be best served by commencing dredging projects now to ensure 
adaptability in the future.6 

Due to the disagreement amongst the experts at the time, a comprehensive forecast of the specific depths 
that would be required to meet the expected national dredging needs was not included. This did not detract, 
however, from the Marine Board's conclusion that dredging projects must be commenced sooner rather than 
later. 

This argument rings true, and even more so today. Indeed, one could argue that international trade is 
becoming increasing important to individual nations. Over the past decade, trade (the combined value of 
imports and exports) has swelled from 17.7% to 26.6% of inflation-adjusted Gross Domestic Product in 
the U.S. DRI's U.S. Economic Service projects that this share could top 50% by 2020. A number of 
landmark events in the past decade ~ the collapse of the Soviet Union and end of the Cold War, the 
devaluation of the dollar in 1985, the implementation of the Free Trade Agreement with Canada in 1989 
and the North American Free Trade Agreement in 1994, the new General Agreement on Tariffs and Trade 
in 1994 - have shown the growing importance of international trade. In addition to these historical events, 
expectations of explosive growth in many East Asian and Latin American nations indicate that it is 
reasonable to assume that international trade will triple over the next 25 years. If this is the case, then the 
recommendations of this report take on even greater urgency. 

The report moves on from a fairly general introduction to a detailed examination of specific topics such as 
options for handling larger vessels; funding issues; the institutional decision-making process; technical 
considerations and needs to be met in dredging U.S. ports; and environmental issues. The discussion at 
times becomes technical. Appendices include general design criteria for dredged navigational facilities; a 
list of public policies and legislation pertinent to dredging; and a list of commissioned papers and 
background materials used in the study. 

5 Ibid., p. 2 

6 Ibid., p. 3 

13 
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Dredging for Development 

Sponsor:    International Association of Ports and Harbors, Committee on Port and Ship Safety, 
Environment, and Construction, Dredging Task Force 
Publisher: IAPH (Tokyo) 
Date of Publication:   1991 (third edition) 
Format: Hard-copy report, 60 pages 
Level of analysis:  International 
Subjects covered: Dredging (construction and maintenance), environment (impediments to dredging and 
beneficial uses of dredged material), economics and finance, technology 

Dredging for Development is a layman's guide to the subject of dredging, intended particularly for 
government officials and port managers from developing countries. However, because the publication is 
written in non-technical language and provides a broad overview with moderate detail, it is also useful as 
an introductory tool for a U.S. policy-maker unfamiliar with the dredging process. 

Topics covered include the nature, importance, and objectives of dredging; the nature, excavation; 
transport, and disposal of dredged materials; types and choice of dredging equipment; the port development 
process; and international agreements on environmental issues. The treatment of most of these topics is 
somewhat cursory, with an emphasis on the logistical and technical issues involved in the dredging process. 
This approach stands in contrast to the policy focus of most other entries in the bibliography. 

Appendices include a section on typical dredging contract provisions; a report on port development 
activities of the World Bank; a listing of relevant international organizations and lending institutions; and 
a bibliography. 

Environmental Considerations for Port and Harbor Developments 

Authors: John D. Davis, Scott MacKnight, IMO Staff, Others 
Sponsor: World Bank, in association with the International Maritime Organization 
Publisher: World Bank (Washington D.C.): Technical Paper Number 126, Transport and the Environment 
Series 
Date:   1990 
Format:  Hard-copy, 83 pages 
Level of analysis:  International 
Subjects covered: Environmental (impediments to dredging, beneficial uses of dredged material), dredging 
(construction and maintenance), policy impact. 

Environmental Considerations for Port and Harbor Development is arguably the most complete treatment 
we could find on the range of environmental issues involved in port-related projects. The paper is aimed 
at World Bank staff and the staff of the bank's borrowers who are associated with lending operations 
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involving port development, but is useful for port managers, engineers, and government officials. The 
paper is cited in several other works as an authoritative source of environmental information. 

Indeed, the most useful section of the report may be a comprehensive "check list" of environmental issues 
that typically need to be considered in port planning projects, accompanied by additional information and 
guidance on how to proceed with each item. A listing of sources is particularly useful. Issues covered 
include the impacts of dredging and dredged-material disposal; construction of piers, breakwaters and other 
structures; alteration of ship traffic patterns; ship discharges; detection and clean-up of spills; waterfront 
industry discharges; relocation and land use disputes; air-borne emissions; hazardous cargoes; and other 
related topics.  The discussion can be technical at times. 

An appendix examines the "Environmentally Sound Disposal of Dredged Materials," an issue the World 
Bank's research identified as of critical importance. Without careful consideration of the impact of 
regulations on dredged-material disposal, the authors note, ports in many industrialized nations could have 
trouble maintaining their navigation access.7 This appendix looks at quality standards for dredged materials, 
international regulations governing the environment, the effect of environmental restrictions on dredging, 
and disposal options. 

Environmental Regulatory Process: Does It Work? Dredging U.S. Ports 

Sponsor:  National Research Council, Transportation Research Board 
Date of Publication:   1994 
Format:  Hard-copy report, 62 pages 
Level of analysis:  National, Port-Specific 
Subjects covered: Environmental dredging impediments, technological changes, policy impacts, dredging 
maintenance, dredging construction, legislative 

This study summarizes a key session on the dredging of U.S. ports presented at the Transportation Research 
Board's (TRB) 73rd Annual Meeting on January 11, 1994. The session was sponsored by TRB's 
Committee on Ports and Waterways and Committee on Environmental Analysis in Transportation. Four 
of the participants represented the perspective of the regulated organization, while four other participants 
represented the regulator's perspective. The session focused on the institutional gridlock that confronts 
dredging projects. 

Although dredging harbors and shipping lanes is a relatively simple process from an engineering viewpoint, 
from an environmentalist perspective this process is quite complex. Local, state, and federal governments 
regulate the dredging process with various policies that influence the local level. 

7 Davis. John D., Scott MacKnight, International Maritime Organization staff, and Others, 
Environmental Considerations in Port and Harbor Development, World Bank Technical Paper Number 
126, Transport and the Environment Series (Washington D.C.), 1990, p. 51 
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Current government regulations attempt to mutually encourage environmental and economic benefits of 
individual dredging projects. Critics argue, however, that these regulations act to increase the barriers to 
the dredging projects. A technological lag exists between detecting and resolving environmental problems, 
and the permitting process is much too lengthy and complex. 

The report proceeds to recommend more focused leadership by regulatory agencies, including stricter 
deadlines and quicker response times. Federal, state, and local governments, as well as individual ports 
and local environmental interest groups should become involved in reforming the regulatory process of 
dredging ports. 

Port Development in the United States 

Sponsor: International Association of Ports and Harbors 
Author: John M. Pisani, Director, Office of Port and Intermodal Development, Maritime Administration, 
U.S. Department of Transportation 
Publisher:  IAPH Foundation (Tokyo) 
Date of Publication:  1989 (third edition) 
Format: Hard-copy report, 49 pages 
Level of analysis: National 
Subjects covered:   Current capacity, forecast of capacity, current trade, dredging (construction and 
maintenance), environment (impediments to dredging and beneficial uses of dredged material), economics 
and finance, policy impact, technology 

Port Development in the United States is an issues paper prepared by John M. Pisani, Director of the Office 
of Port and Intermodal Development at the Maritime Administration, for the annual IAPH conference in 
1989. As such, it is somewhat of an unofficial statement of MarAd's viewpoint on port development. The 
paper is intended for an international audience with a limited background in U.S. port policy. 

Pisani sets out to examine the current status, key issues, and future outlook for U.S. ports, including ocean, 
Great Lakes, and inland waterways. Topics covered include current port capacity and trade; current and 
projected funding sources; environmental, safety, and security issues. Pisani's central conclusion is that 
deepwater ports in the U.S. enjoyed relative prosperity at the end of the 1980s, but will face a number of 
challenges through the end of the century, including: 

• the need to invest in modern terminal facilities to handle larger ships and decrease vessel 
turnaround time 

• the trend toward fewer ports of call and a concentration of activity at port "load centers" 

• intermodal access issues, including the need to modify intermodal terminal facilities for double- 
stack train technology 
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• the development of new computer information and automation systems 

• the need to contain port labor costs 

• and the need to optimize capacity utilization.8 

Focused discussion of dredging is limited. 

The publication is particularly noteworthy for the type of data presented, including: the distribution of 
ports by region, cargo type, and terminal type; top U.S. ports for oceanborne foreign trade; and double- 
stack rail service. Other useful features include a summary of the landmark Water Resources Development 
Act of 1986, and a summary of U.S. environmental and safety laws related to ports. 

A Report to Congress on the Status of the Public Ports of the United States 

Sponsor:  U.S. Department of Transportation, Maritime Administration 
Date of Publication:  Annual 
Format:  Hard-copy; length varies by year 
Level of analysis:  National, Regional, Port-Specific 
Subjects covered: Current capacity, current trade, environment (impediments to dredging, beneficial uses 
of dredged material), dredging (maintenance and construction), technology, economics and finance, policy 
impact, legislation 

Congress has ordered the Secretary of Transportation to submit each year a report on the public ports of 
the United States, examining three topics: 

• economic and technological development of the ports 

• extent to which the ports contribute to the national welfare and security 

• factors that may impede the continued development of the ports9 

Prepared annually by the Maritime Administration, this report is useful as the official DOT statement on 
ports in the U.S. MarAd's reports to Congress certainly do not break any new ground, but are useful for 
providing a quick summary as well as year-to-year comparisons of the performance and challenges of U.S. 
ports. 

8 Pisani, John M., Port Development in the United States (Status, Issues, and Outlook), The IAPH 
Foundation (Tokyo), 1989, pp. 32-40. 

9 Title 49, United States Code, Section 308(c) 
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The report to Congress typically is divided into two sections: a data-intensive overview of current 
conditions in the port industry, including foreign and domestic trade, containerization, historical and 
projected capital expenditures, and summary income statements. The second section provides a broad look 
at major issues facing ports, including financing, environment, permitting and dredged material disposal, 
intermodal land transportation access, and land use conflicts. Pertinent federal legislation is also reviewed. 

Transportation Statistics Annual Report 

Authors:  Rolf R. Schmitt, Editor-in-Chief 
Sponsor: U.S. Department of Transportation, Bureau of Transportation Statistics 
Date:  Annual (1994 is most recent) 
Format: Hard-copy, 205 pages 
Level of analysis:  National, regional, port-specific. 
Subjects covered:  Current capacity, environment, policy impact, other. 

The Transportation Statistics Annual Report is the keystone publication of the U.S. Department of 
Transportation's Bureau of Transportation Statistics (BTS). As such, this report serves as a useful reference 
on the current state of not only the transportation sector, but also the statistics that describe and evaluate 
it.  In the views of the authors, the state of both transportation and transportation statistics is cloudy. 

The transportation system portrayed in this work is one in which passenger travel and freight movements 
continue to increase, while the size and capacity of the infrastructure on which these movements take place 
have not expanded significantly. Innovations such as intermodal networks, parcel express delivery, and 
just-in-time inventory management have contributed to major gains in freight transportation service, while 
at the same time passenger service is deteriorating due to increasing congestion on interstate highways and 
a shift to hub-and-spoke air travel systems.10 A better understanding of the transportation system, the 
authors argue, will require better coverage and increased quality of existing data, as well as the design of 
new indicators. 

The report is organized by topic rather than mode, with chapters on the role of transportation in the 
economy; an inventory of the existing transportation network; current usage levels and performance 
indicators; costs; safety; environmental impact; and similar topics. Concluding chapters make 
recommendations for new or improved data sources, and the BTS' future agenda. An appendix outlines 
current transportation data programs. 

Water (and air) transportation tends to be downplayed in favor of surface modes, but the report provides 
some useful observations on how ports and waterways tie into the overall transportation network. The 
report is impressive in its breadth of discussion and data, yet is extremely readable. 

10 Schmitt, Rolf R., Editor-in-Chief, Transportation Statistics Annual Report, U.S. Department of 
Transportation, Bureau of Transportation Statistics (Washington D.C.), 1994, p. ii. 
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Urban Ports and Harbor Management 

Editor:  Marc J. Hershman 
Publisher: Taylor & Francis (New York) 
Date of Publication:   1988 
Format: Textbook, 354 pages 
Level of analysis:  National, Port-Specific 
Subjects covered: Current capacity, environment (impediments to dredging), technology, economics and 
finance, policy impact, legislation 

Urban Ports and Harbor Management is a comprehensive textbook examining the evolving role of the 
public port agency in managing the natural resources of urban harbors at a time of conflicting demands over 
use and policy. Often-cited, the book likely is a vital manual for port authority managers. For study of 
the dredging issue, it is useful through both its individual chapters on relevant topics such as federal port 
policy and environmental mitigation, as well as the broad context it provides in viewing the port not only 
as a transportation node, but also a "maritime cultural resource."11 Urban Ports and Harbor Management 
is a highly readable publication, noteworthy for its broad-brush approach, its mix of perspectives, and its 
frequent use of case studies. 

The central theme of the book is the idea that ports and harbors are critical resources from a variety of 
perspectives (transportation, economic development, environment, recreation), but that conflicts over use 
and tangled regulatory powers have prevented concerted planning and necessary investment programs. 
Because of its governmental powers and land and financial resources, the public port agency, Hershman 
argues, is in a unique position to lead the development of a collective vision for harbor management. 

Individual chapters in the book are written by experts from a wide spectrum of fields. Chapters of 
particular interest include: 

• a discussion of the physical characteristics of harbors, including explanation of a number of 
technical terms; 

• a review of federal port policy, including the role of key agencies, with the conclusion that the 
federal government needs to establish a focal point for attention to port development issues12; 

11 Hershman, Marc J., editor, Urban Ports and Harbor Management: Responding to Change along 
U.S. Waterfronts, Taylor and Francis (New York), 1988, p. vii. 

12 Ibid., p. 118 
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• an analysis of the impact of containerization on port competition, facility needs, and intermodal 
access, arguing that containerized general cargo shipping is the most far-reaching technological 
development facing shippers and ports in the past 30 years13; 

• and an examination of the role of the port in environmental mitigation, often related to dredging 
projects, with the argument that ports should take a pro-active role in resource assessment and 
mitigation to reduce permit delays and uncertainty in the planning process14. 

Other chapters explore the historical development of ports; the role of the port in fostering economic 
development, particularly in non-cargo areas; the status of the modern fishport; the role of small-boat 
marinas; trends in waterfront revitalization; a study of port organization plans and methods of ensuring 
accountability; and an interview with Professor Thomas J. Dowd of the Institute for Marine Studies at the 
University of Washington on port finances. A glossary provides definitions of key words. 

Vessel and Port Technologies at the Turn of the Century 

Authors:  Mark L. Chadwin, Wayne K Talley 
Source:  Old Dominion University 
Sponsor:  Transportation Research Board (Washington, D.C.) 
Date of Publication:   1992 
Format:  Article, 24 pages 
Level of analysis:  International 
Subjects covered:  Technology, current capacity, forecast of capacity. 

Although it only briefly touches the dredging issue, Vessel and Port Technologies at the Turn of the Century 
is noteworthy as a concise description of expected technological developments over the next decade that will 
shape the operating environment for deep-water ports. The paper was researched by two authors from Old 
Dominion University for the Transportation Research Board. 

The authors take the middle-of-the-road approach that most changes in the design and operation of vessels 
and ports through the start of the 21st century will be evolutionary, not revolutionary. This approach stems 
from two reasons: first, shipping is an increasingly mature industry; and second, the authors envision no 
major technological breakthroughs or economic shifts (i.e., a dramatic increase in energy prices) in this next 
decade. Instead, the next decade is likely to be characterized by "the widening application of existing 
patterns and the more complete exploitation of technologies already exploited.' " "15 

Among the major changes expected by the authors: 

•     Containerization of cargoes will grow throughout the 1990s, but at a slower rate than in the past. 

13 Ibid., p. 125 

14 Ibid., p. 256 

15 Chadwin, Mark L. and Wayne K. Talley, Old Dominion University, Vessel and Port 
Technologies at the Turn of the Century, Transportation Research Board (Washington D.C), January 
1992, p. 2 
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• Excess capacity will plague the shipping industry at least through the mid 1990s, although the long- 
term supply-demand balance is unclear. 

• Gearless cellular vessels will dominate the major routes, but roll-on, roll-off and other vessel types 
will remain in operation due to their flexibility and military applications 

• Radical new designs are unlikely, but greater use of hydrofoils or hovercraft to transport priority 
containers on shorter routes is possible. 

• Ocean carriers will continue to consolidate and cut costs, while also pursuing product 
differentiation. 

• Competition will increase between ports, with certain ports emerging as "winners" by becoming 
load-centers for major carriers, while other ports are relegated to feeder port status.16 

In terms of dredging, perhaps the key trend identified in the report is that container ships are expected to 
grow larger as common perceptions about geographic, commercial, and technological limits disappear. In 
the 1980s, the authors point out, the physical limits of the Panama Canal were seen as the upward bound 
on container ship size. However, the rapid growth in transpacific trade, along with the rise of double-stack 
trains and other intermodal services that permit "landbridging" across the United States, has eliminated this 
barrier. Similarly, the focus of container activity at a handful of load centers (Singapore, Rotterdam, Los 
Angeles-Long Beach) has made building larger container ships cost-effective. Container ships have 
economies of scale while at sea, but diseconomies of scale while in port. Hence, "jumbo" container ships 
with capacity of 5,000-6,000 TEUs are likely by the end of the decade.17 

The implication of this scenario is that major deep-water ports will need to remain committed to 
maintenance dredging and channel-deepening projects to accommodate these larger ships and remain 
competitive. However, container activity should continue to focus on a handful of load center ports (such 
as L.A.-Long Beach), with barge service or overland service to feeder port cities. Understanding which 
ports are likely to achieve and maintain this load center status will help the Corps and other planning 
agencies allocate scarce dollars for dredging projects. Feeder ports may not require any deepening projects 
since they would not receive the larger ships. Moreover, if usage of hydrofoils and hovercraft grows to 
the levels expected, channel or berth depth could become a less significant issue for many small to medium 
sized ports. Indeed, while the authors expect ports to complete the current "bubble" of investment projects, 
they note that - in the absence of radical changes in ship design - port investment will shift toward rapidly 
industrializing nations in Asia, the Pacific, Eastern Europe, and Latin America.18 

16 Chadwin, and Talley, p. 1 

17 Chadwin and Talley, p. 4-5. 

18 Chadwin and Talley, p. 13 
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Appendix A - Bibliography Entries 

NATIONAL DREDGING NEEDS STUDY OF PORTS AND HARBORS 
BIBLIOGRAPHY FIELD DESCRIPTIONS 

The following is a description of the information which comprises the bibliography 
produced for this task. The bibliography is presented in two tables, each with the 
232 entries, as shown in the formats below. The information is arranged by type 
as field entries in the row entry for each bibliography item. 

TABLE 1 
AUTHOR: Author of the article or study. Last name first. 
TITLE: Title of the article or study 
SOURCE : Organization that published or sponsored the study. 
SOURCE LOCATION: Location of the publisher or organization that sponsored the study. 
SOURCE PHONE NUMBER: Phone number of the publisher or study sponsor. 
DATE: Date (by year only) that study was conducted, when available. 
AT IWR: Indicates whether a copy of this study was obtained for USACE/WRSC/IWR. Designated by 
(Y)es or (N)o. 
LEVEL:   This field indicates whether the scope of the item is International, National, Regional, or Port 
Specific. 
DESCRIPTION ON ARTICLE: Provides a brief description of the article or study. 
SEMINAL WORK:  Provides indicator for those studies identified as seminal works. 
MEDIA TYPE: Provides indication of whether publication is available in printed form (H- for hardcopy) 
and machine readable format (S - for softcopy) 

TABLE 2 
This table repeats the Author, Title, and Source before identifying which subjects are covered in the scope 
of the study. The table starts on page 49, and the subjects are as follows: 
CURRENT PORT CAPACITY (CC) 
FORECAST OF TRADE (FT) 
FORECAST OF CAPACITY (FC) 
ENVIRONMENTAL - Dredging Impediments (EDI) or Beneficial Uses (EDB) 
TECHNOLOGICAL CHANGES (T) 
POLICY IMPACTS (PI) 
DREDGING MAINTENANCE - Federal (DMF) or Non-Federal (DMNF) 
DREDGING CONSTRUCTION - Federal (DCF) or Non-Federal (DCNF) 
ECONOMICS AND FINANCE (EF) 
LEGISLATIVE (L) 
CURRENT TRADE (CT) 
NAFTA (T) 
OTHER (O) 

23 



00 3   00 _> 

■sy 
ST 

öS 

•o 
c 

1 
■3 

3  u 

II 
s s 

i - 

till 
IS 
o 

_ « 
- 5 .S _ o. u 5 

HP 
•1 -i f s 
•&| -a I 
E >. «0 5 O !£   8   O 
u  »• 'C  c 

3   S   1- 

II 
■3 

II 

äPsss 
> 5 S H «1 

i 22 

IS 

1 
I 
1 
I 
2 

I 
-aä 

£ s 

w z 

§1 o 
8 

8 8 8 

IS 
a 
s X 

x » 

BO'S 

Si 

u. 

'5-8 
to 

* H 5 s 
£.3 £ÖS 

II 
s § » 

s-1 

as 
i 
■Q 

! 8 ü d .s 

I 
u 
ai 
a 

•5b 

ea S 
e a. •c 'S 

a >» 
as 

■a c o 

■a s c £ 

1 < 

SI •a   u 

§? U £ 

* U (S* 
•o 

Hi 

Q -; S 
o a 

24 



ijj ill? 

o p 
£ 

2 
u s a: x: 

5 J HT S 
■: O < < Ü 

J 5 O O £ 

z        a. 

■5 

a 

z 

is 

o 
K 
D 
O 
V3 

s 

a 

III-a 
D H S < 

«-Si 

° a 
3 = 
io 2 
SO 

U Q 

O 
S3 
H 
S 
< 

s 
55 J O 

<J 

"■*   E   C ■*■ n g ° S S- 
o   s -2 

•a ^ u 
OSQ 

00 

82 
e H 

■a S 
Da 3 

s a 
Q < 

•a 
t-. 

3 

c 

O    w 

IS- 
-H    o 

OH 

CO 

p 
■a 

i~l ba 

US s  tu 

•o •- .23 #g 
3    O    MT3 = 1 
a a 

S 2 
* 2 

a 1 -S ts »" 3 . o w o 

os p ji a u 

pa 

■a 
.2 8 

BE   o -r"   ^ 
»> •» E5  S »I  *;   in   ta   O 

S£<zu 

B ,3 

S" '■»   B   N 

! 11 'I 
Q'SSÖ 

o o 

Z  g 

•a § g S s p U H O e/j ShUU 

55 

E §2 
O Q on 

J. .1 > 
« tu 
•c a) 
o •B 

on 

B°l 
■a s 

Q < 

§1 
§  I1 

"55 "5 *c3 

Ml 
O    fi    D u a H 

ts 
O 
0. 
4-1 

ISS g.2 2 
a .2 a 
I °K 

33s 

o 

•a 
B 

«I 
S   M 
D.  B 
2 'S) 
4> T3 
>   !> 

■BE ■o 2 u 0)    Cl.  B 
BOO 
D OS & 

= 3 
•S S E 
■go ° 
ä < a s    a 
E &^ -2 

5 £ 
it ■a - 

W   OH   <   H 

25 



.2 o> S 

So 
O 
a 
u 

3 
o o 

£> 
3 
u 
w 
Q 

£ -S | S 1 

•a o s S -a 
■T g -i o o 
J  .3    U D.  u 

0 a 
1 3 

c c 

■s 2 

B -a 

is 
O  X! 
fc* °  « 
o "3  S> a o a 
u ■- -a 

S-S.I 

>i22§5 

Z B- 

11 If 
•a "ni ia 

B -n o 

'h 

os ~* 
OS   ON 
— Os 

Z 

K to 
ft.   SQ 

o 

z 
a o 

c« o 
a 

u 

a a 

a B 
E .2 

u  o  p .2 
Q    O..S    B 

°i i I ■§ 
D H S < 

o  jj 
U   CL. 

60 2 
.S J 

o u 

■g' 
s a 
o   - 
O 

CO 

D < 

B      - a c 
E .2 
S S 
o  o  c 
Q    O..S 

M ,« 'S « Si| 
S E p. a 
•a £ 
ft,    1Z1 

Ja   I 

Qä 

U 
Q 
a" o 

Ü 

hi 
3    O 
Ü u 

.2 ' 

Z U 

t/3 

•a 
t; 
o a. 
u 

ll .  a 

b £ 
o Q 

18 
B    O 

pa u 

e 
a CÄ 

= 9 
[j 2 

w3 

s 2 
4)    C 

3    £    X 

*-; 
'S' 
<w>   OS 

&    2    B 

E S 

■S    B £    ° 

I si 
?!■§ 
s 8 o 
•Si, g u rr 

tl ja a 
O    £0  c3    ^ 
S-'ss 6 c« 
.fa o £ o 
U. UH » CL O 

a _ 
,9 ■= 

o .5 
•M 9 
|(§ 
•o § 
B Ü 
«   o 
S O 

S  « 2 
J > g 
.a a e 

a « 

E ^ 
■s so O  SO 

W3  C30 D.    ,     -.  „ 
g OS    U  OS 
is os d — 

«is £ pi 
O     03     & 

S 'S  Ü) 
oSo S-; 

00 
c 

"a. 
a. i2 

o   O 2 
OU J 

o 

11- 
if i 
Z M >S < 

«1 

3 

lea ac CQ z j5 u 

26 



H5 E. £*s 

SS o 
u 
-1 
u 

S3 
2g ga, 
3 
u 
Ed 
a 

< z .. o 

> $ 
W 
H 
Z 

o 
MH   M 
-< <: o 
z z w 
o o ft« 

ZOSg 
c 

w 

z 
Ed O 

i« o 

•a a 
•s ° 

o  e %  S 

ZUhB! 

U 
Q 
c 
o 

c1 

D < 

C/V 

t! o 
cu 

■a 
c 
o 

2 

u 
u 

OS 

•a 
c 
o c 

3 

C 

C3 
ts 
8. 
i 

a 
o 

DO 
J3 

g 
O 

Z U H OS 

-a   u eo to 

I'I If 

O    Ü 

u 

5 ö 
J o. 

a 

3 
O 

EC 

D OS 

s.s 
§ a 

is? 

Q -3 

a 

■{?§< 

3* 

•a 
c 
o 
'3j 

& gj 
•a H-    "3 

o 

•si .2 a 

£< a 

a 60 g.| 
Ml tS 
gJJ 

S. a 
0> *t3 

!§;•§ 

u   O   u 
O  T3 i 
*-    U    - 

o & 

Q- o 

S 

S| , 
"op 
Q  &| 

D £ S < 

u 8. 

111 

I so1 

s a 

o 
(a 
M 

lit 
o   .£ 
w    .t: 

D- 
yi 

■"HO o o S _o 

o. 
E 
6\ 

g  CO 

O P 

|< 
to   M 

ll 
•a S 
.t- « a. c ea o 
u -a 
ts 
£<5 

•a 
a 

S 3 
- -S c«    «J 

^^ 
O ■ 
o •■ 

5 2 = e- oo O 

rt 03 

o   _ 
W5     C3 

H as 

■S Ja 

981 

«   o   _ 
O U Ü 

.2 I 
a no 

a: 
f- OS 

o  y   o 
Q § ea 

«1 
o 

c3&s OSQ 

27 



T3 ä 4*    >^ 

O 
w 
►J 
u 
£g 3g 
§2 
O M 

S> 
2 u 
en 
w 
o 

o 
a. 

o 

Q e 

% 
o J3 

3 G 

S E 
E X 
o HJ 

i     —    <u 

.a  o 

'S» 

I   u   "i fj -o   " 

= Et 
<ü 

XI 

5 

M ?   O 

I S a ■sis 
« 5 a 
o °\S 
« u e 
D-°o F 
x:   ?3   ^ 
<u 

g. 

S.-S 

ID 

o ■" 
™ o 
O en 

S C 

o  s 

1 a -8 | i 
■5ÜS 

< .£ 

o .y -a 

o s 

i a o 
! 3g 
!  -P    > 

si s a 
I = 
O  TJ 

a) 
■° s 
Q.I-J 

z, 

en O 

a a 
a 

Ü Ü 

Q 

a .5 

'S I 

c    . 

e .2 
1 a 
fli     O     H 
Q  a.S 

D H S 

.5  G 

'C 1 
■o 

C      - 
£  c 

e .2 
S S , D. to.    0} 
»OB, 
Q   O..S 

P £ S < 

■a r= 
S 3 ■ o c  g 
a 3 s 
« o o z u oa 

a ** P ,B^Q, 
S ° c 
.M   <D   o j »a 
5 S 2 
«1 S 
O  J3    tu 
ft. u o 

S 1 
£? S 
Ö ä 

5 

* s c  o 
ft. U 

< « 

«5; .a "a 
II 

a- ü 

c3   gj 

■a 6 

< ,o 

y •a 

§1 00  (E 

Sis 

*8S 

■ u 

3D 
cvo c 
w o 
cu -s 
P to 
g M 
o ■> 

ft! z 
. u- 

a S 
S S 

£S       - 
<D 

Zee B  - 
S.'5 

B    §   g  |   Ü 

Z  o E .3 

c § 2 5 S 
3 U E- Q oo 

.sac     <" 

200^5 wuuSS Q >< 

£ = S 
«I- c g 

u c £ 

O § Q 

Ü    O    Cl 

o ft" 
o. o 

Oi XI 

2  c 
.S    G    O 
■ÖU-S 

cS^  E 

BTJ a 

P" e E 
Q. O   u 

O § Q 

28 



,u<« u 

« 
O 
w 
o 

^H 
£^ O u 

2g 
5 
u 
w 
Q 

•i 2 < < w 

z       ft« 

Cd O 

c« O 

•a 
•a  -2 o 

O 

ex 

o .2 
ü o 
a ° 
f §'Q| 
£ Bl J 

U 

a 
o a. 

a 

o 

3 -a 

o 

e. 

S  >* 2 

8.« 
8.3 

S .S o a   o *=; 

J » e 
•S *J o. 

2 e S u   u   <u 
«S a*73 

S Bf 
■§ fe-3 
ill 

s o 
.a 

■i 
BO 
C •a 

c o 
•o 

•o 

D 
o 
8 

"3 in 

a on 

o 

eg -o 
c J 
o 

U w 

ET 

IS 

II 

c M 
§ g u K 

•s 
Q e 

a. tl  u ö 

Q S-a 

.1 
o U 

«JhS 

e -2 

£< 

i 
•o ej 

* > 

w w: 

D H Oi 
w  — e  S « o o c •a« D _ 

? I§ §•! 

DüPO t/3 3 

| a 
Ö..9 

§   > 
HO 

*3 "a 

B B ^ 
o o •£ 
•a u       u „ 

? I§ li 
'3 § 2 5 8 
3 U H Q OT 

So       „ 

z S s o- a 

'S § g § g 
3 U H Q M 

B J3  J 

U OS 1 O S Q 

29 



X. o 
w 
J 
o 

SSg 
O u 

2« 
go* 
3 
y 
a 
Q 

4 
7   |J   kJ   H 

■; 2 < < u 

> 5 a a t» 

«säg 
z 

o 

i a 
X 

D 

2 ^o 
3 J2 

&i2 
-  o 
S e 

P    § 

o   «3 U- 
■S2^< 

8 

■S-s 

O h 

•g.s 

■a 
_   BO 

«•o o 

3 w 

"  *  S 

e  o 
£ so 

> ^ 
■r; (*« 
£ o 
S Ja 
O S 

o £2 

■ä'f 1 ~, 
S »jf c  c  >> u 

ilii O   o   y   u 

if! I 
o  I 3 2 
o   C   eg   c« 

3 51^ 

■a 

" 2 'S) 
S °- £2 
c  2 3 
° ri 

o 

^s-M 
3  T3 
TJ a o 

■-S I 2> 
O   g -3 

■oS« 

_3 
73 —■ 

O   3   a -o   u 

2 a ■* 
si 

"3 E S- 5 H o £ 5 cd  o .a is 

.2,2 

«2$ 
•a 
c 
o 

Z 

wi O 

u 
Q 
c 
o 
M 

IS 
3 

w a 
u 
as 
3 

B 
1 8 

O o. c 
(*> Q i « 1 

D U 

o 5 
00 

3 < 

e ° o 

D
ep

ar
t 

sp
or

ta
t 

tim
e 

a t 

U
.S

. 
T

ra
n 

M
ar

i h 
< 

° Q 
">.    00 

H   3 

S.2 
C3 

as 
j2 ~ 

O 3 oo 

o  o  _  o 
a °- 3 Q w

   a   H   m 

oo § ^ i 
Dh OH 

O 
D 

0ä 
■a = 

a 05 
ts 

c 'o  o. S 
n   t-   v>   « 

ZUhd! 

2 2 
«'S 

8 a 
'S & I I 
o oo 5; 

W -9 ^ 

o   £ —. 

pi 
00 -a  „ 

s 

00  u 

o 

•a 

(2 3 

S2 

13 
^   c 
60-a 

u 

2   « 
5h< 

'5 3 2 s 

si« 

OSQ 

I si 
3 S u 

£^ 

3 S 

•a 

£3 >- w 

e c 
■s a 

c« — 

§ _ 

o  <u  o. 

00 

C E 
tn u ID 

u. 
c 
0 "qj 
c 

03 U3 d ■>    u    3 
>  Bi  00 U, O 00 D-, 

« £ 
O  -o 

OS W 

■al 

;Z = 

.2 <2 

Q  Da f 

<d CO 

H OS 

30 



^ 

« o 
w 
-i v 

2g go. 
3 u 
U3 
W 
Q 

•i 2 -<! < Ü 

>^22£ 

z        o- 

Pi 

w o 

lii 

u § 1 3 

c •- 43 a 

111    - Ö 

5331 

a 

o. tS  o 

«SI-3 8.-a 

Dhfflh« 

&3 

.a  - 
Q Q 

Z "3 
•a-2 

MT3 
•S j 

2    „ W    3 

u  a 

o 
U 

O <N 

3= e 

■a « 

a 
& 05 
tu  <u 

1 gj 

a a1 

Is    a 

«? I j 4 

o -a 

,8 8 SJ 
HOP 

u 
Q 
c o 

I 8. .1-1 
D H S < 

•a M-1 

Is g^ 

2 .a ail 

W < Q 

a 

§ t § 1 
U H e 

S 6» 

S3S> 
eii 

a 

03 

a 
■o 

O *o 
cd  5 

8.1- 

H o5 < 

00 

D 

u ft. 

».as o o a 

lib . 
ill? 
s^-s ii 
o   g   3 2 
u  X. P  > •a   » *   » 
§ 2 go 
w    G  „^ tn 
O    Ol 1) 
a "a iB a 
2   c3   cd a 

■§.£? Ö o *-    >    c w 
S  5  § «J 

09 
2 

£E3 

O  T3 

I"-a 

z a 
o   2   ,. 
> H Ä 

'a if 

y o a 
O U 1-1 

0H    B    p 
t+H     C     S o   u   g- 

OSQ S < S < 

•2 0 
ed CQ 

8| 
!§ 
H a! 

.2 "o 
a I 
1 -g .S3 ~ 

2 » s  <u 
H 05 < U 

a 
.2 "° 

B-5.S3 

9 8 "a c 
H 05 < u 

OS 
00 

31 



a „ 'S =r« 

5  (j  ffo 
D.T5    O T3 

z Zj*jl 

w^zzw 
> 5  B  H «3 

z 

il 

Q 

Z 

S w 

o 
«3 

UM 

x O 

•a a 

u 

S  S  s I 1 8.-8 a o    . c 

O .S 2   SP 

1 -s 1 i 

IS 

1 

B-.S 
MM ts 
«ä .8 p 

5 -a 
■a  si 

a» e 
o  o 5 

u g a 

■a § >, 

1 is <  o  o 

g jj 

.2  5 S 
°    - § 

8ES 

i?2 o 

o u ä 

111 

.§ 2 
S o 
E o 'S 
sag 

ill 
a: 

ja   eo 
SITS 

o -o  § 

E    c    S  ^ 5 s a 
5 ks -° ■■ 

1 =3 .. 

ill 

tS   w   & Ä   >   w 

ill 

Q 
E" o 
« 

8^ c/r 

< 
i,) >- o 2 
o ^ 
g- o >< uu S 

o 
'5c 

< 

u 
P 
O 

p £ S < 

8      2 § 
0i        « CQ 
•n     •  a JS e3 :3   O   o 

« 3 I s 
ZUh« 

.1 i 
■3 a 

u <c 

ff82 
J3 

a 

as 

:§£§ 
ö    tJ    "U Iss 
Q  SO! 
2 B § 
OP-a 

to S § ■ 
p£S Z M 

a 
H < 

<£ 
i:. 
-S ° ■P  CO 

Z2 

o 

■a 

a ^ 
II | 
os a £ 
IS« 
B 2 —; 
E M 

'i SI W a. Q 

u 

•a o 
1 el 
u   B 

o 

.a 
E/3 H 

a) 
> ■S 

Ü s 4) 

•? >, 
c # 4) 

-o ■o 

s 3 

•a 

D OS 

M 

Q 2 

z < 

o 
a 
H 
P 

«I o o 
°- e e ^    C    B 
o a & 
<U   E 2 

o sS 

B   !a 
.2   | 

al 
H OS 

3 § 
to u u J M 

.5    E 

II S < 

32 



•■5 & « äl SI 

o 
w 
j u 
HZ 
32 
f H 
o u 
g « 
Hp a-r 

sä 
ü 
vi a 
a 

>£22§3 

£z«o 
z »< 

w 
z 

W 2 

O 
1/3 

z 
Cd o 

t» o 

■a 

2 ■- » 
<•« £ c - 
°  S3.2 

is =    "   —   **" 
»  o 2^3 
£OÄU 

a h 

E S 

■SS, 5»! 
C    C    G 

oj C0  a. c 
Q 2-3  S 
M o S| 
hZQM 

C/3 

■fiP.S. 

CJ    O   ~ J,  ao, 

u 8c ■o ■£ o 

g>l a 
i£3 II 

Sä 
'S S3 

U     fc;     i' 
.2; 'S i 
■H g.b 

8.8 i 
E^> 8 
o u 5 

S >- ° 

E >. o 
*-  a. o 
So« 
!»■ X    u 
O   4= 

o 

u < 

or 

So 

3 c-   5   S 

" £? E 'S 
on gfil 
D w .S < 

'S D 

8 2 

« & „° E 

w £ < 

■a 

§1 

a 

& 

IP 
« e — 
% o ^ 

°  -3    c 

5 -2 u 
Z U. ao 

EOJ. 
C 

o -c 
Ü £ 

ctf S 
73 —- 
.2 3 1 c 
z u cc 

U on 

'So 

a 

C3   £? 

J D 

O T3 

on -s 

E § 

S'C 

o 
M &  O 

'S    n    S 

_ §£2 
£ " u S 

O £ 

C a cd 
O - CJ 

■^ ^2 on 
a ej A h w c 
W iÄ o 
O, cj ^ 

a £? 

►J D 

s   I« 
c   o   ». b 
o c a s •5   3   5 
c3  o  2   - 
ZUHÄ 

E 
2 

•a 

u 
Q 
c 

Oä 
.9 § 
cd CD 

1=3 aa 
.2 1 1 S 
sSlss 
ZUhB! 

a < « 

<D   c   o 

S  5 o> 

'>  u J  « 

"■gas 
•  »to  a 

o 13 
E S 
a 3 

D'g 
S 2 
u o 

M H 

o o    . 
O CQ 

H B 

ü < 

'Q 

Ü 

s 

< u 

M 

£ 

D Cu 

Ü 
et! 

^ "a 

^  g 
■s § 

.5   Q. 
&a'£ 

o .t; 

& "  3 T3 
a  a 

K on 

■o "o. c  " 

CrS S aä 

33 



8 * C 
■o fr ,2 33 5"«? ö 

OS 
o 
w 
u 
£g « o 
?S 
O U 

O B 
S 3 

CO 
W a 

&1 i 1 
u U 

ES 

■a b 

u oc 

si & s 
•53 *- 

O ~* ■ 

- i 

<2   > 

- D e •g  ° o 
! 8P1 •a C  o 

>  o 

^8 
'S, <u 

C    * 

W 3      <*> C 

8 § S .2 

o e IE w 
°- "3 2 •§ 
6) £>.ti T3 

ill 

J2  &o 
's -S 

— -B1 

.   O 
£ «- 2 o 

z a -a g 
O    C    4)    O a. a -o o 

■all 
tS.f 

ssj II 3 £ 

° a» = 
•i-g-si 
•C  <u .g  o O   3   C   w 

o   > .5   ~ 
& ~ s '2 

2 e M o =    2L     fc- 

fi»3 I- 
3 b 

I  & 
3 S "° 

CSD 

0 

s s •1 lo 

3    3 J § I s 

vy 

o 
OH 

SI 
t' o 

& a 

o 
■a 

■3 

z 
a O 

a •< 
C/3 O 

a 

o 
Q 

a c 
2 
s 

DUS 

I U 

PUS SU -B 

H E 

S = 

If 
.8 

a. 
ti 
0 
0, 

■a ts •a s 
a. E 

s •a > 
0 a 

T3   *s 

ta -ts 

e § 

«•Off SCO 
>    3  OO 

«|< 
pob 

■al 

§ s i 

«ill 
Si 
> U 

i3   b   c 

I 
a-? 

34 



35 



.2 uC 
'S &B 

o 
H 

U 

So 
r      H 

Ou 

2« 

o 
to 
w 
a 

z 
g« 
ON 03 
W § 
r ^ F- 

o 
so 

W o 

»'S 
as s 
"3 ~ 
° c-2 •sad 
a o o 
ZUffl 

OS 2 
■a = 
§ = "§ ■a  3  3 
MOO 
ZUffl 

a § 
w -a ~ "9 
a s § ä u *3 a 5 rf1 ^ cd CQ 

2 p s  o 

«  u  s  <u 
ZmHa! 

E .2 
& 

E-l o.._ 

3 c u -e 
S| 

OS S 
■a s 
£   ^ -n 2 <= a '3    3    3 
a  o  o 
ZUffl 

•a O 

°3 
D < 

II 

8  5 
< 5 

«I ES: 

■a ° w C C    t- 
o o o 
•3 \3 •£> 
§ .2 3 

« 
id §   ■§ 
%s 
o j* ^.a s 
to E "'S 12 
T? i ■S 8.1- 
<•> a. 

■2  S 
s < w a 
1       ^S =     T3 ■3'a'g & 
■s. a 1Q 
£3 ■-  5 "3 £ '55 

1 § 
P-J5 

.» •j 2 5 
2 "C "> 3 

■o S P5 -o 
s ? ■» & 
■3 13 §■£ 

o o 

-o   a> 

P c<3 
£ 5 

u   «I   cd •—' 

Q. TD    Ü    O 

■a a 

W D 

ö M 

3 "O 

s5 

£ « 

u    ^    3 U      U      QA 
öS -S .2 tt. 

p §£ 
o O  OT 

:S 5b 
■a O   Li— 

e ° c 
e 
tu 

LL W 

B 3 [I, V) 
u "a 

0. D 

- 1 "3. y 

1 E 
c o « u 

If 
M tin 

X) 

J 
K/\ ■? 

5 
(!) 
O CJ 

V3 
(1) ■B) 

o ^ J 

S 3 
o 

03 
c 
Sin: 

c 
i 

o u s 

.2 § 
cd CQ 

■E" 8.1 «     (Ä     03 

3   S   w^ 

5ha: S < 

o  o  u c o in 
Ü < o 

SP-S .e ■5 < 
S >- E a 

< ^ 

■3 

a 
o 
U 

o 

'H a ^ 
C 

F 
T3 
i E 

o o 
CL, 

3 

W <2 Q 

■3 "3 

Q2Ö —  o 

36 



.2 v 2 >:£ 

1 go og- 
13 H o H 

Z B. 

O 

z 
W o 

gS 

8 

a 
'So a 
c o 

.§1 

la 

^ «? 
2 
a 
> 

« c 
a 4», 

S < 
•Sa a 

C/j o 

"8 
es 

II 
<2 a a 
8 1 55 

rs it- o 
3 o a 
O a -S3 

1.1» -g 
o  «  «« 

is* 
DWS< 

S 3 

£3 

u 
Q 
c 
o 

ET 

8 
SH o 
if 

o 

D < 

Q 

i a1 

a 
S3 

o -3 E 

O £ < 

< o < Q £ S < 

O 
< 
.S 

U 
Q 
a 
o 
fa 

o 
0. !*- o 

H t/) 

2 >• 
■a .« 

U 

a« •5) 
ü ^ 'X > S s 
U * <U 

< u 

u 
Q 
e o 
M 

IS 

I! 
lll-l 

^  -r*  "3 

D H S < 

8.! 

^ 3 (4-. C o 
i/] o e u 
.8 -o 
•§ S 
£ 2 

60 
■o 
■c OS 

» 2 I 

3 H 
1  e 

s < 

•a 

ES 
a o 

u > 

37 



m 'S 

3 Sä S.3, 9 

o 
w 
►J 
o 
as o 
£P 
Oo 

PS u 
I» w 
o 

r < c 
CO "O c 
<u Hi F 
*- !/! S 

':s 
1    §    1    I s a S e 
3    Q.'Ü u 

" .2 -3 
o   53  ^ 

S | 8. 
USB! 

ts 
= <£ s 

o  S  S>  . 
>- -5 •S 0 

C     M   ft- 
ill 

8 I. 
.Si, o 

■S &l 

a =3 

1 8 

. *&  Vs 
•a **- 

•o  «3 

8. ■Q 

S 3 

•s o 

3     U 

& ü is » 
».'S > « o  g  a  > 

a. 

2 § & o 
£ 

Sä^zzw 
g < o o g< ^ »> M *N Cn 
W 3 H ÜU JMaS z        a. 

or 
t: 

a 1 

•a 

Si 

•a 
SI 
II 
2 

< 
Z 

■us 

<tt o 
a a 

u 
Q 
c o 
M 

Df=5< 

a 8..S-I 
1/3 2 « ■§ 
D H S < 

4> , 
3    O 

«So 
S3S 
«"3 " S.Sff 

Q  S  n 
J s 

"4  ö  ä ^ 
PUBS 

o 

»'S- 

8.1 
«  a 

1 a-b 
t-     CO     CO 

< H J 

< 
Z 

M 
E 

W 

13 

ä O u > 

•2 Z 

S  — 
2 o 
S> 

s JT 
ÖJ ts o 
A° [" 

°" on 

S a •a -a 
tu D 

s —; 

ail 
4)  "C    O £ 2 °- 

£ 
pq ' 

<u  et 

S^ 

s ■- .3    B 

s < tn oo x a. Of=< 

OH     CUQ 

SQ-; 
"SI 

38 



39 



=5 S, ■ ES a 

« 
O 
H 

y 
*- s as o 
£S 
o u 
z3 2g 
go. 
2 
y 
«3 
w 
a 

2 o -3 

c3 ^  b 

EL «ES 

III 
Mis) 
■Soy! 

4>  2 

>   > 
W o 

1 "«3 

■a e 

»11 ■S -c 1 

1 s-5 ä o c 

>,p.S 
US? 

■2  3   M 
<*-<        c 
o  u a 

•111 
W5     E       I 
3  S o 

s a. 8 ill 

•: O <; <; (j 

><22§s 

HZ«0 
Z 0- 

o 

1 
"33   (T- 

if 
ii 

"3 tc 

II H 
II 

z 
ÜM 

x o 

y T3 

ÜÜ Jjj 

ü 'S 
xs  y 

a> S 

HZ 

op § 

X!   W 
HZ 

1 §<-> 
9 -o M 

e3 rt   £ 
U w    ai 
*j «    C 
£ <  Q 

ifc- p 
•a e c o 

y 
o -£3 w 

E H ■Q 

< ü 

a 
'S E 

e g y 
.2 -3 M 5 a S 
U     CA Ü 
*-    K u, 
£ < Q 

2 = 
»H § c s c Sog. 
'S 8-21 

y    > si a 
•a § 1 
D y a 

cm 
e 

C/l 

«2 I 
^ e 
3    O o y 3 £ S < 

3 

s 

y  t 

§■* W   u 

~     4» N =    4> 
'3 ob "C (N 

•r" C   x   O 
g Q a Z 

a -a 
^ -r- 

£    ° 

I      * 
•a e ä 
S-2 a 

*S 'Eb -a 

tl| 
O Q S 

1 > 
0 s 

W5 

c 
1 c 

•a 0 

"8 y 
b s 

II 

as. 

•o 

w 

ti s 
a. = 

U5 
0 

w5 
3 

•5 gj 
3 W 

« 

a. pa 

y 5 

Q «a 

o 

13 

O    O 

oia a 

«1 
p  O 

oSa 

40 



41 



42 



OS 
o 
w 
U 
HZ 
32 
r      H 

O u 

2g 
2 
o 
ua 
W 
Q 

gpil 
z 

z 
8« 
EU    pQ 

« ö 
5 z 

o 

z 

O    iu 

§8 

o o 1 'S 

K 
o ■o § 

3 M cd 
■o ■ä 

'S 
■a •c 

a i 
C 
o 

4 a 
e 

•o 

3 
c 

o. * O e -a 
o o. O 

e ä c 
3 3 ? 

Sa -a 
o E o H 

•a 
B s? 

leg" 
C   «   «s   ^   =- 

£ £ < z u 

60 

3 

I 
S o o 

■a 'S ■§ S.SÖ 

£ < i 

o o J^ 
U £ ov 
M e 

.S o t: 
E 8 a 

Q£B! 

e w  ■"- 

T3 -" .2 

311 

•gä 

■ä  o 

w' 

e I 9  e 

O — 

u 
3 
er 

■§| 

M g 
IS « 

ill 

if 

^3   t) 
8,'ß 

1 ö 
.2 | 

B    o 

•I a 
8 2 tS e-s .s, 
o   O   C 
£ ts & 

a >< 

1"S-I 
DJ — -J2 

|S'S 
6 Sg  d 

|1| t-i 2 w u 

11 '§" I 

a 

o 
i 

SS 5 

II 
< ■§ 

f  O   3   e   O J 

Tf au 
.2 6 
e0- 

£ 0 

CXO\ 
0 —« fl> > a 
a c 
■c 
ü 
Ü- 
0 C3 

Xi 

<Ss 

§   I 
ill 
fl! 
o o 3 
O SS •*- 

?! •-  E  "> 

-£ ^ Ä ^ 
H £ Q .5 

c 

01 ö ^ 
'S   S|3 

■a s 

53 -o 
ä  £ u 

•3 _: 0 i'§1 
111 
V    ^ 'Ä 

2  . 

£ .2 

O <u 

vT o 

£ 

ago 

< 'S on 

a > tu 

3 as 

m a PS 

73 
c 
0 

0 
c 
3 

a 
0 

ZUhÄ 

O    M 
D. e1 

HE 
a o 
.1 'Q 

S5 

.13 
o 
•Q 

oä a oa 
•a    - £ -a 

ills a g I ss 
Z U H OS 

<    0) 
-o  § 

o  o 

■a 
B    § a -3 s a 1 e 

II- .Sau 

§ I ä f 
S < Z (J 

. B 
& s 
aj B 

1/3 .§ 
« 1 ■ O B 
&. (I) 

o o 
U U 

c/1 

B:§ 

■a 'S S.l 3 
'S a< a 0 
tJ  ^  o 
<   <   OH 

_-« 

00 BS 

2 = s 'c *a 
■a Sä -a E 
E -Eb-g 
O    B    U 
U W H w 

cd CO 

a§ 

H Q2 

B  a 
.2 § 
a cQ 

H OS 

43 



.2 o B 
X e SHSöiü 

« o 
w 
J 
u 
HZ 
OS O 
«H 

Og 

Sr 

5 
u 

•3 1 |11 c£ au B 

u § £ u a 

1-8 8 
•1|'I 
— c .a 
•g  fc -3 

e r.-n 

I! 
"3 'Eb 
c o o — 

ll 
c S e 2 

2 'a .2 
'> ts 2» I M 

US 8 .i.a i 
its 
a § 2 

»I u 3 
8   3, 
C  a 

■5 a II 

C ro 
u  ■>:  k- 

•a £j ■a - £ 
«3    O 

I-a a- o at u E s 

111 
E S o 
8 'S c 
•a -o .o 
u I S 
"• ■/> 2 
.2 tt B 

S"? I 
12 S O o u 

•B3. 

■8 g 
O   g 

8-8   • 

a * ü 
•S -o "a 

5 5 5 

8-2 & S « -- „ IffSal 
If .8.11 
Si !<§ s 

«Sou 

o    .   s 
■a, a -a 

Sä g 

U    N    0 
's ft -s 
c E a 

"Si *r 
S ^j «f. 
3 2 a * ^ c « 
<  ft .52 

u  o 

8 

3        S 

Si"* - 

.-a H c <•- 

*§ c a -^ 
8 -2 - 2 8 ill u a. § a 

= |1l 
1:2'-^ 

■3 s li 

5       E 
äiüü 
"«2255 

w 5 S So p Z « O 
Z ft. 

c 
£ 
■a e l| 

Z 
a z 

o 
•5« •a 

e 
o '« or 
as 

Or 

i 
■a 
c 
o 

■a 

.la 

ll 
.2 ^ 

■§£ 

s 
u 

WO 
<-> e 

u 
Q 
e 
o 
SJ 

o 
Q e 
2 

U 
Q 
c 

IE 
S3 

u 
Q 
c 
o 
S 
c 
!e 

S .2 § 
£       309 

•a=I-S 
.2 S c 3 ^ 3 a s « 9 & u 
ZUH1Ü 

8      Is &    a« 
c 

° 1 i a c3 5 c «j 
Z U H OS 

S3 

■a a 

18 a (O 

i-g 
« 5 H - 
Z O H Oä D U < 

■i* 8 

*  5  c 
« o o 
Z O U 

"8 oo 

e 1 
•s=a 
3 U 

a a" 

a o o 
ZU« 

8 I § 

a a s '- 
o  c 2 ^ 
a o g - 
Z U H OS 

4) U 

..   O 
& -a 
c c 

ll 
a "a 
«■8 
c°| | 
'Sue 

■ a S 3 
U, £ U. 

1 

1 J>2 
2 2 > 
C LU 
a e ^ 

8 5 S 
a> Q. c S (A   o> 

i § j § S P S a 

•a 
OS 

"■8 & 2 

^^ a S 
« S 
.3 
la 

c •a 
e 

11 
5$ 

o 
X 

c  e  c  c fill 
<S2-i.g 

«   Q    4) 
a a S «   «   u 

i°«E 
« «> o 2 

■a ■* a ü 

c 3 
S 2 

ass 
J3l 

« 
e3 PQ 

H OS 

a eo 

Pol 

a oa 

H OS 

If 
il 

.S o 

[2 00 -a 

o .ä o 
ZoiU 

OS 

* < 

o ^2 Si, ill.I 
S Jg 2 S u z Q 

a a 
.2 I 
a oo 

a 8. 

H OS 

44 



«„'S 
II 

n 

w 
z 

w 

5 z 

o 

Z 

E   3 -o 
«CO. I« e a 

8 

c 

53 
ill 

I 

■SOUS 
3S5Ji SQ3C 

•o 

<2 
5 » 
■a tn 

•3 § in Si 
aj « 

£ z 

:B 

> ■o a c 
■M '§ ™ 

< < p £ 

%   -4 
■rfS E fioo .. 
os > S "8 

D EL 

-"8 ■a a 

f,2 "2 
ff"S § 

I 8.3 S 
S5>S 

= a & 

tt. Z ft. 

no 

G St 

s 
■o 
c 
Q 

'Sb ! 

o     -3 

IS« 

til Q 
"8 's X 

c   S3 

6»-2 
- t3 

If'i u  c  « 
U Q < 

2 a 

ta (5 

„■si 
ä 

a: 
S 
d 
P      .s j a, 

■§ öS  | ft* U£ 
<E Z E U oi 

- = S c <« 
1 2 -I -2 S 
i E «.a> a 
I i s § § 

73 

« s 
'S 
cm 

1 
13 
73 

a 
Q o? 

1 »-a I E 8 e a 8 

.§ a 

ä § 
z u 

pa 

73 

55 § 8 'S .2 3 I 
u    60 

§ s  « s  o 

I* 
1 °* 
I "a 
8*g <-> 1 
"3 2 
11 
8. 
as 

73 
i 8. 

a o 
ZU 

8 

73 
■n 
a 
S "a S 3 

1 8 
bo 

i n: 
V) 

o 

•-"   « cs 
MO J. •D    Q.O J    »-■ 
Q Q " 

45 



.2 «'S 

o 
W 
-1 
o 

os o 

O y 

2g 
&> 
5 u 
W 
Q 

■o | | 
c ja *• 
O T3    &> 
>. 3 £ 

•B O - 

S'.S o 
™ !s "^    • 
.2   >   O S3 

S ° S o 
ea Q> y ä 
Q,   O     ra     o 

es 

< 2 

„ o a 
ecu 

1 OS 

1 

on 
a 

■a 
■g 

z j j B ■■ o 5 5 o 
dpzzs 
><22^ 

HZajO 
Z 

a 

& 

z 
H O 

cc O 

z 

U 
P 
o 

_ n    <=    C <o 
I I ■§ I 8 
I e 8 .f § 
c ö * & 5 dl —   ^   ™ o 

8 
cB 

SD 
a £ s 

U <L> 

E -a 'c  9H fa   ej   u,   ö^ 

o & .S3 \Z uS£ o 
>  ca 

■a T3 
D Q 

=3 

O  5 

04 
■a r= 

z u 

&2 

5   o 
Q U 

•a 

o 
3 

H i«   E 
■a 

UU o D 

^-a v 

11 = 

I Z 
l-S 
T3   =3 
3rt,  3 
•g>« 
§ 2 

'S I 
o   KI 
a. w 

Eöä — -o U 

'S » "3 is 

>• a >  *? = I -5rs 
•-  3'Sa 

a u S § 

a 
oo w" •S        ° 

Z o- 
CA    ÖÜ   to 

u £ « 
73 o> ■r   o. Of 

o   >!   rt .£ 

*J ■" s 

> -3 JJ ■a 

•a< 
- 8 

■a A 

S > o 

Si 
a -a 
Q    O 

Q S 

S ° "3  = S to S  '" 

o -g | " 
•a s § 
■C &.la 
a 5 > 
=2 cu 

73 

I 8 

<3 i 

fl 
B 73 B  oo 

<s-0 
O  J3 > *s 
ö   to   a) 

■a 

■I I)   MS 

Q -S 

a 3 

s:gJ 

&i 
.2 § 
is ä 
na z 

o 
IS 

•a 

o 
H3 

O 
a 
H 
D 

73 
■a  B 

&-i 00 

D 0 (J3 

E 8 

.2 8 

.11 
u.   _   c«   «   o W<zu 

51 
Ö   OJ u 
e  c .a 
o   <D E 

CJ Ü D a < 

-' 1 = I IS" I 
2    • T o 
O S § oa 

S 

Il-g 
Q co U 

M3 

■a 

46 



1U H - 

OS 
O 
w 

HZ 
53 2 

Ou 

2g 

u 
1/3 
w 
Q 

•i 2 < < u 

1^"   ^   MM   NH   t/j 
« S H O ü 

H ' 
Z 

ii 

, z 

c« o 

a -o 
g>§ 8J 

8^ a 

ess 
fas q  a. > 

x> —  .- 

a 82 « Si 

u a y XI o o 

O    0> 

03 
C 

"E 

P3 00 s 
OS .3    M 
CO U Q 

ö GJ 

u 3 

£ 
•a ° = c to 
3 .2 S3 
E 8 = 
43 cfl -a 
ti ™ t~ 

•a •a a ■a 

E g 
03    W3  ' •w    en 

£ < 

2 2 

z S 

K    1/5 

8.-a 

65 

IS 

3 
o 

MS. 

z s o is 

cu u oa 

I 
■a ° £2 
£ S o .2 -2 -o 
TO     TO     TO 
Eg« 

£ 3 ^ c/i 
t/I t/J 
(U  i—i 

.s -a w 
3 c § ■Sjs 
3    E    _ 
° oi 
■S-S.I •ana 
»»I 

■a ° a» |.| I 
1 I« 
03    tn   73 

■ä    M    e 

e -c > ° 
ES ~ 
cu S 

■5 c 

>> o 

■8 

I 
■a ° 

TO   cd   TO 

03     W3   -o 

•a 

ts o 
CL. 

aas 
S 8« 
o>   <w -a 
ü    w    Ö 

K    03 

SG Z 

si* 

83g 
g s m 

5   = 
5'1-8 
Jail 
HUH 

S  1 
Ä  ° - s  - 

<D 2 p 

•SI I 

< 
Z 

ts o 
a. 

•a ° £ 
C    C    o 

*a *a ja 
E gS 

•3 s 
§ H 

S ° 

■1*2 

W-.   **■.    43 

J   BL,    O   Z 

O 
cu 

•a o 
CCS 
.2 .9 xi 

E ga 
■S < § 

8. 

c| 
'5b0- 

■s "a 

OS £ 

13 
Q 

5 
O ' 
ts 

47 



1 &£ |<? § 

SS 
o 
a u 
Hg 
32 < H 
Ou 
z3 o - 
££ 
3 o 

ff •c 
1 

'Eb 
e w 
bo 

■äs 
§1 

aa 

s .2 
8 E 

<ü ■§ 
OS H 

5        E 
•ä s 5 5 e 
£«22§3 

■a 
§ 
i 
E 

Cd O 
y e 

cn O 

Ü 

•Eb 

el 

iS £5 > 

ao 
c 

•Eb 

1 

5 g? 
'S -13 
I 8 
4> Eb 

il 

ffi 00 

48 



3 

3 

. a 5 i. E 
y | O Q Z 

S .§ - 2 w 

O ■« rj   ■  H 
h|<ZH   oz 

i 1 a S H. 
ilgzS 
Bltf 8s- 
<» s? »s 5 H 

Igggg en SU Q J 

5 2 
oo 

sä 

•C   o   ~ 

I 
Q. > 

gsi 
—. a a. 2 

p 5S 
5 .2 

■a ;, 

S   e   **   -^  *» 

"S«1 «ja 

M 

S2 
51 

; S3 

i s 
tic 

£ 

II ̂  

S 

S ° § 
111* ouu 

o « 

G to 
I - u £ 

'I ° 
o & 

£0 

R .3   ö 

u os w 

CO 

fc4 u 

Qu   u 
O   « 

■a £ 

OO j 
e 
2 e sop 

1« 
S3 § 

ssss = <f   *3   O. 
I  : 5L-2 

"III o 
M 

'EL   - 

to J 

. o 2 
' U J 

M 

•a 

1/3   t 
bfl o 
•St 

00 .j 
C ~ 
2 C so e o. 

a I .. 
ef 

00 «J 

i § es 

■o 

s-a 
•c 
§ 

i 
o 
Q -; 

11.2 
O   « _; 
Q ^ S 

60 "O 

öo J O 

49 



fc<     « 

1   „w   /—v 

U     Ä    H     I 

p-^ r- üy uzo 
I: 

ft w 

- ft 
ft* 
Q Q 

- u. 

Q Q 

Q Q Q Q 

H 
U 

8-3.1 1 e '§ -II 
c u « 5 S1 
di Ü     «     TO     O 
£ £ < z u 

sail 
oo § a J 
D H S < 

•a 
§ § o o 
U CQ 

C 
o ft »*- 

.i-si 
a .2 & 

" "1 £ < D H 5 < 
6  « o e 
U ft 

00 

D 
o 

r CU 

ft a 
c Ou 

■3 s^ 
,2 § a 

u Q < 

fill 

e <u 
"8 

o 53 
O f- 

«lg 
£§§ 
o   u   g- 
<u   c 5 

111 

73 

3 
.§>!.§ 

IIS ft < en 

o  o       £ 

|l s li 
S ,§ 2 S 8 
DUHQto ft H U U 

2 

o 
■e 

Si 

O D w 

o ft 
c/> 

73 CU 

Si o 
4- o 

U c 
M lU 
C 

■a W5 

'K SÜ 
u < 

a, c 
£ "Eb 
tu   TD 
>    CU 

&& 

'6t 

Q Oi fi 

60 

u au 
5 = E 
•oO^ 

ä< I 
S- •• > s 
u a o <s 
'I -i ■-  9 § c » a 

o  5 ,*-" 
ft < H 

73 

o 3 
-•§  § a ft e 
.So. 
W w 

(2 

'» 'C 73 
» 8   8 g 
E c  c s E-? x: 52 
_ g)   O to 
O C    U >! 
U W H w 

öS        § 
£ -a       I 
1 S ^§ 

*0 

op   » 
U ft t/3 

ego U J U 

^ E c 14- q £ o   cu   a. 

oß §_ 

w ^ 73 

p  o Q 

£ 2§ 
°"  c c k.  c c 
o   u & 
<u  e 2. u — u 
C w > 

S-8 

u u 

S-; 

50 



fa 
Ö 
< fa fa 

fa 

oo,z 
1     W   N E E 

V    S 
fa  a 

IS 

sä 
<; z 
DBS 
fa y 
« fa 
OH 
fa _r - — 
H Q fa S »fa s o 
«8Sa 
fa JS —    - 
O S £■- 
g «|zi 

°   B    '   — X H  " fa  « C 

3s If 
.a'S ?£ 

Hse c-z 
Si .1 W y ^ 
^ -o 05 o H 
P S.QÖP 
y So* 

2? .S «a £ ?< a H fa 
y -a u ■ 
H  S<ZH 
05 Q p. O Z 

fafafag 
H -< >* ~> z H y 2 

as § g z d 
yopy £ 
• ■ 05 '—' ch *H 

c*> M t» •? H 

y Zoo 3 M ü Ü V m 
QS3 

! fey D fa 

o.. 
2 

a ° o u 

y 2 

a - 
si 

es 
O S 2 
SB ^  § H 
3 < U    B  _j 

o y j 

o 

D < 

'S0 
la 

o 
U 

!§ M 

o ca 
a. »J 
■o 
3 o 
Ofl 
c W 
w ^ 

W O 

«1 
H-i     fa. 
O   <U 

o £ i 

'S ° 
y o 

2-3 
•o 3 

"ö3  a 

-5 S 

Ü 

u   S U 
jTct -a 

aw) n o 
„8 6 i« S  B 5 t .a o 1 o 
U. BH ä O. 

Sco 

-1- 

HI 

S3 E 
5 o 
Ü U 

y  53 
^   E ° -a 
8(S 

SO o 

■e 
EC CQ 

B 
a. 
o 

cd ^ 
fa ? 
cj   cj 

I£. 
00 ^    § 
•Sos'a 
IS § 
EMS 
IS §M= 
Q. T «I» 
g  ON  ^  ON 
^    ON    PS    — 

^  c 
es    a cQ 
(or-   O   ü 

§ £ tio
n 

un
c 

in
sp

 
se

ar
 

e«   o eg   O   v^   D 
z u ZUHO! 

u 
u 

y 
u 

O  3 

D < 

z £ 

'cd    £ 

«3 a 

111 
E »O1 

a a -o 
«Hi 

C3  CQ 

O   a 

CO. 
o y o 

OS 
■a = 

ctl CQ 

O    c °- a o E a « 
"S 8 § - z y H os 

O    gj 
fa Cu 

ts 
o 
o. 

p 
o 

ts 
o 

OL, 

o 
CQ 

Q 8 

H OS 4   §i 

51 



52 



21£s '«»zS . 's U u ~ 

W 
U 

s o 

is a 
•a -S    .-, 
< x> o« 

t   g   c/i   O 

q ^ o > 

si!? 
£s£u 

Pi 
O 
K 
H 
3 
•< 

8« u 3 o fi o a 
3    W5    & ?    «     ? 
g oi co 

»n 

— eo 
DO 

£ 

s w> 

e 1 
M 

■&, 

Wl 

H B !: 
T> HI •c 
S 
8 "3 .£ 
a! 3 e 

o o 

1 i S ll 
■a g 1 B 8 
D U £ Q "" 

U 

u 
.s 

H b 

o 
I o 

•g 
■S 

%A 

3 o 

isi 

•as 

to a 

111 

u    a 

■o > a1 

ill to oh 

.1 
o U 

|"Sf ■ 

P ,3   o 

£ ts 
-o £ 
§ c 
tfl 

00 jj £ J3 2 

O 

'S 

a. 
u -a 
•Q-g 

sf co < 

o  o       £ 

!■§•§ ■§ 2 
= 825s 
D U H Q to 

D 

"8 

£ 

E 
D. 
O 

•§ 

3 P co 0. 

5 o 
■a 
Z £ B  E  a 

"? 
2 a o' <3 

1 2 
c o 2 » 

53 



54 



u 
< 
53! ! W 

o o - z 

< z s B 
(J a ta  « 

OHZB 
ta -5 fa S 

»a§ o 
gig. a 
<; s s gr^ 
g«|z° 

° S  •. - B5 
Z «O 

H ä     _ _ 
D|?Sg 
0"   C u5   S 

U "O rj   ■  H 
hS<ZH 

O ■ g e H 
a- J s o 

^- e a, A fi 
D z °i o a uopu£ 
• • OS *■-' rh *■* 
«PUSH 

U Z o O iJ 

.2 § 
es CQ 

ra  o  Ö  4) 
ZUhÄ 

•a-ä 
gS 
Z:§ 
,p IX 

& 

OS H 

A CQ 

2 " °- !a 
I  u 
H OS 

■S ,3 

Z b 

, . (L, 
fe z 

a 

.ia ca 
Q Q 

u •a _ c o 
■a 'S fl 

Z   2   E 

11 £ 

•o 
s 
E 

«s 

o 

o N 
£2 

60 
E 
'S. ,„- 
e- ö 

a us 

3 o -2 
O U J 

i SJ 

o  u  g. 
U  Ä    u 

O  § Q 
VD 

«05 
Q Q 

g 

o -a 

*1 
III 
2 B o- 
S   O   ui 
.5 e-g 
a § -s 
H Ü O 

1 - 

s < 

ffl 
■a w  w 
I o 2 

6 'S 

e S2 
W < Q 

1-1 

s < 

■a s 
E o 
O E 
•a 3 «a o 
Z U 

.2 I 
^ CO 

I- 
H OS 

u 

1£ 

S3 s: > 

E ia .2 I 
S CQ 

H DC 

§■1 
HUB 
H ai < 

a'§ ■E    o 
U (i. 

.2 ^ 
g      TO 
*-■  -E 

u 

H « 

u 
Q 

2 " °- la «     TO 
"3    E 

H OS < U 

.2 "° 

£ -s .2 -. 
o* ä  S£ u- 

Ills 
H Oi < U 

8 
WD < 
e o 
a. 

.2 o 
IB °° z2 

tl 

E-g 
O      TO    I 

55 



56 



Sis so 
w4«  ' 

•-  »  fi  i 3- O "O u 

5 -§P 

sse? 

MWzgte 

Sggi£ oiCUQ 

2 
a & 

'55  » 

CO 

§ '2 
'55 u 

J P 

E 

e 
£■8 
•a 2 
u H 

U H ai 

o  § 
!R  o  «5 

B    »PI 

■gög; 

I 
iS^2^ 

o o B 

CO 

M 

1 

a 
§ 

£ £ 
PS 

I! 
u o 

o « 

Is 
.2 <« 
1 s-a 
E .S E 
S S 3 
£B5 

2 
no 

ii 
■a 5 
< u 

*4  1 

"8 
co as 

o 

a-a 
■S E 
II 

t-        'S 

•go.     S 

fe   5 •§)<   ca 

ig.sl-1 
if ss« 
.5 9 g 5 « 

SB OT OS S OS 

PH 2 < 

I 

•si 
Q U 

D U •£ 

1| 
tu 

Mi 
O-g.5 

£9 S 
£: i | 
o ä & 

111 

•o 

is 
■SB 

•s f 
21 
P Ü 

60 

57 



ä 

Q Q 

u 
Q 

s 

— 03 a a 

a 
u 
as 
D 
O 
05 

a)   OJ 
Q e 

D <J 5U6 D W 
GO 'Q 

as 
■a a C    o   . 
o s 
•a 3 ca o 
Z U ( 

as 
■a .-a 

« o o 
ZUO 

O! S 
■a a 

o  o  o Zum 

■a ~ 

2£ IM    '~H 

«5  c S >    3  00 

■■8 2 
D O fc. 

«3 £ 
,§■§© O   3 oo 

115 
s s « 
£ 1 

a. .Ü" 
D fc J3 

■Q 

•fi'a 

w u 

•Sr 
a 
a 
o 

00 0. 
6 I 

c  u 
< Q 

■3   Ml 

CL    | 

If 
>, o g U 
s § 

(2 3 — c 
■a a 

u s 

W Q 

Si 
o a 
H oo .a 

.2 c 
au 

Z Q Z Q 

o U 

o s 
U 55 O 

SLBC 
CU o u 

58 



•a =s" e  3 . 
■2 § i 
MOO 
ZU« 

<s o 

13 < 
S'S 

.a 4> 

«5     2 

11 

ts 
o 

EL, 

1 .2 a 
So*-1 

q a 

D w 

O Q 
ft! ft] 

•b c 

00    o 

•a 

•a H 
O    i 
9   i 

.S'S 
S e 

a « § c t: -a o o c3 

a a a i 
ts -c '£ - 
8.|£ ! 

da <S < Q 

5 
3 51  8, -» i o.a § 

3 ,-J F5 
ä 'S  u 

1 

2-s 
11 s 
II 

S  u a a c  o 
W £ 
1 2 C    o 
E to 

a 3 
c  o 

° Q 

fan ^ 

PDS 

s o 8 
o < o 

fl a I» c a   ws   c 
23  <o  o 

E a 
■8 3 

Q  XI   <H 

.s iS £ e 
Q S S  o 

S'S  * 

M S 2 
D B) a, < 

59 



< fe § -s °. 
SB Q Ä  c ^T 

eg ca a, O z 
a. J B n i 

1 g z 3 - 
.. es ^u e 

gasig Iggii 
W 
U 
as 
9 
O 

H 
O U 

H 
O 

Ill 
u. a IX. 

2 
Q 

■a c 
Q 

Z El u o 
S8 

•S.3 

i 

o 
B 
H 
B 
< 

8"g 

lip 
a < -a a 

<§^| 

f£]) 

DH S < 

11 
« £ 

II 

Hi o£ t/j £ 

•is 

to 

Z ao 

"Bf 1 
IP 

»I a flu 

■6 w -a 5 .2 .3 
>% 5 

1^3 

a i 
<Q£ 

j 
i 
3 
.3< 

<f 8-11 

u I -a 

t 1 o E « o eu 
•8 1 
£2 

•o 

it 

~ o 
>»z 

a 
u > 

o 

I" 
s3 

DH S < 

•a 
B 
Q 

id so  J >*z 
os: a~ 
ä o u> 

«1 

hi 

u 

3i=S< 

6 z 

o > 

60 



Slill ü ° < r" a 
So* g^ O wU £ 2 
^ <« 5 i« E 

hugs 

,' z °i o 21 

—■« 
QQ QQ W u 

U 

o 
Q 

S 
Q 

— 00 
QQ a a 

61 



oy 

S SB 

c/5 S3 

2 S 

go 

as w s 

cc r cc , 

ggss: 

e s •a 
< Q 

a 
o 3 

■a I. 
e 8 ■a 

< Q 

a 
o  5 
S U 

■Q 

£ < a 

Q Q 

a 
■a ° ° § go 
2-s ml 
» S c 

§-g|J 
V     V!     V a w c 

a 
«- E 
o o 
£ O 

■a 

£ < Q 

g,t  eg 

DfS< 

—-05 
D O 

a. a 
3    O 
a o D H S < 

•a 
■a ^ g ca 
tu *i3 •o (2 

,u i 
B. t: 

S -2  S 

11 f 
Q < OS 

E o. 

a. 3 

<2 < 

.5  o 

■3  5= 

2 U oo 

S3  o 

^ c ^ 
(D § fc; 

J3 ä a) 
HUP 

|.2S 
2 S g 

ex. 
o ID  u 
s  »g 
N    g    U 

> 'S SL<2 
'C 5  x  o 

2 "3 

? a 
4>   2 

'So 
>  o 

s c 
bO.! 

•11 
S-2 

•g 
S « 

.20 a 
Ej  e  g 

tl| 
OQS .SS 

•sy 
e^ 

tu 

tt £ 
CL 3 

to 
(W 

3 3 

*1 

tC3 TI   > 

5lS 03 

Ü 

u 

0. 05 

5 s 
S s 

o ts 
o 

Ou 

§3 

£: I e o o  a 

o i Q 

62 



63 



64 



oa; 
581 
Ss-i-a 
Uflt» a 

bös ° 

r   s  . - as 

MB 

9 § a * H 

04 
■a a 
c o 
3  c 
a o c u 
ZUHIÜ 

£1 

5. ef 

J J 
u u 

a 
H 04 

8 

^ (A 

■? & 
IP £ Qu Qu 

H OS 

- U- 
&Z 
a a 

D Q 

U   2 

IS 1 a 2 <u 
H a! 

D U < 

go c 
•S .2 
■«) Ü 

§1 c  ST 
D 04 

.5  c 
■§1 
s < 

«als 
u o o 
Z U U 

<o .2 o 
Z 04 <J 

Q 

'S « 
£.a" 

E § s „o 
•a •« 
DU 

II      'a So       u 

I8_l 

S CQ   D, 

£ 
I 
04 

o. 

a Q  o 

III 
13 I 
° « o 

S -S  a  «, 

ilÜ 1 s a 
CA    3 

H 04 

65 



Ed 

ag fe z 

a < 

»Süi 

5j BO 
Q Q Q Q a Q 

oq 
Q w 

S-3 

3 
c 

s B -a 

'8 8 CO    g 

a!« 
< < D i 

W o 
•C _ 
a = 
B > 
< u 

•a« 
e > 
< V 

'B 
T3 

"I 
C    t/: 

u < 

o o 
£ U 
J= M 

C •e 
■o 

a:£<zu 

■a 
c o 

1 E 
a a z u D W D CU 

O   ITS   Ö 
<+- -2 •« 

2 .a a 
ja! 
£ 2 § 
a  c  S 
'S gö 

ill 
Q S 

■a op 

Js 

g>-s § 

^  Q  T3    Q. 
BCS5 
goQÖ 
§ "a ■« -a ao w  o -g 

a « ^ ca 

•a 
■c 

ao o 
'S a 

a. s u 

u  &o £ o c a 
< -B fa 

.tj £ t3   § 

S H 

■a 
•n 

: a o 
1 g tj 

;3 S, 
algo 

a Q a, u QB Q Q 

•a •c 

•si 
DO*1* 

G    <u 
Q .S 

•r"    on <N 
M o J. ■9   0.0 

Q!5H 

1"3 

MJ O 

'o  "Öl  , 
4)    <D  O 

ca 2: —■ 

&'§ >g S -n 2 5 ■o 2 E 
8 .a .a, 

OS > CO 

- S 00 iJ   o" 

•111 
B. Z a. 

oo-S 
•a -2 .S 2   Bo 
S -a 5 C    fll    «5 
U   w   « 
üO< a- Z & ü oj 

H CO  •— 
E 8- 
£ < 

« e S 
8 -a § ä 

z u 

o & a 
ia a 
X WJ h > a 
< Z U DUB 

66 



issp 

Ja .S t» 2 3 < a H i* g U t) r)   ■  H 
H 2<gH 
pj Q a, O Z 
O   ■ §C" 

§ 
« §gz d 
uopu£ 

uzaoJ 

i feu o J 

1111 
leg.» 
c   o>   <«   £ 
Ä £ < z u 

M 

I z 
« _ 
•a a 
"   3 

09 
s s 
•s| 
•a w 

8-35 

.2 8 

|8-9 » » ig 
u &£<Z 

&. ft. 
z 

Q Q 

S 
.5 ^ 
S1 o 

MO   8    » 
•S-g'QQ 

ft) 
CQ oi i o 

"2-1 
Ö    (U 
Z o- 

ill 

2 E ' 
4)    £> 

u  2 

<  B 

a e-.S 

<u  > .a 

■a 
•c 

Ja ,2 
•O   o 

I-; 
^  o any 
.s  - 

S > 

•a 

oi 

"a 
ft) 

—'oa 
Q Q 
ft) ft) 

•a< 
I« Q  o 
'S0"' 
9(3 
o. 

Q D 

S% 

U I 

rf "I BC  I 
Saw | 

<*s 

O '3 E 

1 -a a 
I — — 

I 8 
rsfO 

Ü 1    11 
13 .s I a 5 
"81 as.I 

■a 

a 

■a 

I 
'S - 

IS 
D & 

■a - 

z u. 

f° 
&1 .2 8 
& a oa z 

&2 

a . 
D u 

a« 
Is 

•a 

•a 

U3 

o-s a 
5 .& S 
Qwü 

O   a> 

3 s 

"SÄ 

° § 

67 



K 

! *t Z 

5l ■ 

H «2 £ 

• •   NU    ~ 

«BO 
Q Q m a 

i-f aa 
Q Q q a -IB 

Q a 

u 
Q 

S 
Q 

I 
12- 
||| 
E g a 
*<1 

£ 

11-8 

£4! § 

a 

i o 

£ ig 
1-sf 

e 
1 

ö ~ ' 
U.H 
o   " 

II O    u 
u co 

g.2 

£5 

•8 - 

3 o 
'S 
■a 

I □u 

a g s £ 
a 5 

if 
§£ 

53 € a a 
■s o 
e * o 
>> 5 
9 .5 
3 e 

co III 

a 
•o 

M 

M 

1 

Ü 

1 = 1 
u 

U H 

M e s 
CO 

.3 

II 
g ° £$ 
e .S 
£f* 

•c 
41 
&\ 00 1 
e   < 

•äL 
"SI fi 
il 

■Eb 

O 

III 

f 
Q 
o 

1: 
S W 

ä S31 u c* a 

H : 
1 

cs 
< > 

11 u  'S   ., si § 
o co 73 

IX U 03 Ig 
a-? 
Ig 
CO CL 

2 S 
Q 'S Ja 

£-1 

2 c-s 

Ctss 
3 oZ at 2 ffi ca 

68 



Appendix B - Literature 
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Department of Transportation 
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"Survey on Landside Transportation Access to U.S. Ports" 
"United States Port Development Expenditure Report" 
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House and Senate Committees 

Commerce, Science, and Transportation Committee 
National Ocean Policy Study 

Department of the Interior 

Ecological Services 
Fish and Wildlife Service 703-358-2183-Ralph Swanson 

Transportation Research Board (TRB) 

Division A, Technical Activities 202-334-3205-Jeff Factire 202-334-2003 (fax) 
Library 202-334-2933~Stephanie Smith 
TRIS search 
Publications Office 202-334-3213 
Circular #427:  "The Environmental Regulatory Process, Does It Work? Dredging U.S. Ports" 
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Special Report #234: Data for Decisions: Requirements for National Transportation Policy Making" 
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Circular #391:  "Port-Land Access: Public Policy Issues" 
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State of the Art Report #4:  "Facing the Challenge: The Intermodal Terminal of the Future" 
Record #1333: Marine and Intermodal Transportation: Freight Movement and Environmental Issues" 

Marine Board. National Research Council 202-334-2000 

Sharon Russell 
"Analysis of the Impact and Incidence of Alternate Deep Water Port Cost Recovery Mechanisms" 

American Association of Port Authorities 703-684-5700 
Tony McDonald 
Rex Sherman, Director of Research 

Environmental Protection Agency CEP A") 

John Gooden 202-260-9910 
Tom Chase 202-260-1909 

International Association of Ports and Harbors 

European office 011 -44-71 -242-1200-Betty 
Main office (Tokyo, Japan) fax 011-81-3-3580-0364-R. Kondoh 
"Industrial Ports and Economic Transformations" 
Terra et Aqua (periodical published by the International Association of Dredging Companies-IADC) 
"Dredging for Development" 
"Port Development in the United States (Status, Issues and Outlook) 

Permanent International Association of Navigation Congresses-PIANC 

Du Wayne Koch, U.S. Representative 202-504-4312 
Washington, D.C. library 202-272-1008 

The Society of Naval Architects and Marine Engineers 201-798-4800 
Charlie Wilson 
Debbie, Publications Officer 
"Index of SNAME Publications" 
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American Association of State Highway and Transportation Officials 

"Survey of State Funding of Landside Port Facilities, Cargo Terminals and Harbor Improvement Projects, 
1977-1988" 

Massachusetts Maritime Academy 508-830-5000 
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State University of New York. Stony Brook 

JeriSchoof 516-632-8701 

New England River Basins Commission 617-423-6900 

"The Dredging Dilemma:  System Problems and Management Solutions" 

Mass Maritime Academy 508-830-5000 

Woods Hole Oceanographic Institute 508-548-1400 

"Managing Dredged Materials," Vol.33, No.2, article in Oceanus 

NY/NJ Port Authority 

Mr. Burgellas, Research 

World Bank 202-477-1234 

Sonya Payne, Publications 202-473-2211 
"Environmental Considerations for Port and Harbor Developments" 

United Nations 212-963-1234 

71 



The National Dredging Needs Study 
of Ports and Harbors - Literature Search 

Applied Science Associates. Inc. 401-789-6224 
Liz fax: 401-789-1932 
"Proceedings of a Workshop for the Development of a Scientific Protocol for Ocean Dumpsite Designation" 

McGraw-Hill 

S&P Library- Rick Purdue 

Drewry Shipping Consultants 011-44-71-538-0191 

Jeanette Soper, Publications 

Fairplay Information Systems 011-44-81-645-2840 

Lloyd's Register of Shipping 212-425-8050 

Lloyd's of London Press 212-529-9500 

Clarkson's 011-071-283-8955 

Fernlev's 011-071-224-4888 

Other Contacts: 

Coast Guard (New London, CT) 203-444-8510 

Other House and Senate Committees: 
Coast Guard and Navigation 
Environment and Natural Resources 
Committee on Merchant Marine and Fisheries 
Ann Miller 202-224-3121 
Merchant Marine-National Ocean Policy Study 
Transportation and Hazardous Materials 
Water Resources and Environment 
Karen Rose 
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International Longshoremen's and Warehousemen's Union 415-775-0533 
Russ Barkman, Research director 
Gene Varna, Librarian 

International Longshoremen's Association 215-425-1200 

National Longshoremen's Labor Board 

International Association of Great Lakes Ports 416-863-2035 

Society of Marine Port Engineers 908-381-7673 

Department of Transportation 
Office of Intermodalism 
Office of Economics 
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