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China Dialogue and Exchange
Beijing, Tianjin,
Nanjing & Shanghai
July 27 - Auqust 3, 2014

T he Mississippi River Commission’s
exchange with China July 27 — August 3,
2014, was a major success. The visit was a joint
effort between the Mississippi River Commission
and the U.S. Army Engineer Research and
Development Center’s Coastal and Hydraulics
Laboratory (ERDC-CHL), and included stops in
Beijing, Tianjin, Nanjing and Shanghai.

The Coastal and Hydraulics Laboratory is a national
resource that provides experimental and
computational expertise for solving water resource
problems worldwide. CHL is one of seven
laboratories that form ERDC. The long-standing
relationship between the commission and ERDC-
CHL dates back to ERDC’s origins (1929).

The two organizations were invited by the China
Water Transportation Construction Association and
the Tianjin Research Institute for Water Transport
Engineering, and was coordinated with the State
Department and U.S. Embassy in Beijing-Shanghai.

The trip was made to discuss technological
innovations in marine transportation engineering,
focusing on harbor engineering; estuaries and
waterway management; disaster prevention and
mitigation in waterway engineering; and
environmental protection. Additional areas of
interest included large-scale physical modeling for
navigation and estuaries.

Experts from the United States, Germany, the
Netherlands, Japan, China, Panama, Hong Kong and
other countries participated in the joint exchanges.

Observations

The people and their desire to understand and
improve is high. They are learning everything
they can concerning infrastructure investment
from the success of other countries; e.g.,
Germany, the United States and the
Netherlands, to name a few. They are
learning AND they are building or have built
enormous infrastructure with a vision for
current AND future economic expansion.

China's investment in water infrastructure is
MASSIVE. They are betting it all on the
ability to effectively import and export with
the largest of ships, using the most aggressive
loading and unloading facilities that will
accommodate container-on-barge and any
other conceivable method of shipping.

They have built, and continue building,
housing and support facilities for millions of
workers and associated support and leadership
teams who will run and maintain the
infrastructure. They are pursing waivers for
everything possible to incentivize people and
companies to use the “resort type” areas that
exist in the port complex footprint.

The amount of channel maintenance will be
costly but may pale in comparison to the
benefits of bulk commercial and military
transportation opportunities and savings.

It appears from an outside view that you could
run and influence the success or the strategic
lack of provision of entire countries from the
port complex's like the one in Tianjin.
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Tianjin
Tuesday, July 29, 2014

uesday, Mr. Stephen Gambrell participated

l in an international meeting on estuary

management hosted by the Tianjin Research
Institute for Water Transport Engineering.

During the group’s exchanges, Mr. Gambrell
discussed much of what the Mississippi River
Commission has learned over the last 135 years —
such as, during the commission’s thought/planning
process it must include biologists, attorneys,
politicians, businesses, industry, locals (humans and
creatures) and others that might benefit or be
impacted, so that the results, impacts and benefits
will be more future focused and less focused on the
immediate need of a single person or group or crisis.

In other words, a more balanced approach is needed
to water and its local, regional and system-wide
values and benefits -- more watershed wide in
consideration.

But as with every intervention in a hydrological
system, there are reactions to every action, and each
generation has to learn how to respond to a new set
of challenges while being ever so careful not to
discount or discard the benefits derived from prior
actions. This is why it is essential to productively
engage as many partners, allies, stakeholders,
friends and even those that don’t agree in the
process; it will help ensure a future that will benefit
our children’s children.

The ceiling at Tianjin Port building,
showing world ports.
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Tianjin
Tuesday, July 29, 2014

Mr. José E. Sanchez, PE, SES (director of the Engineer and Research Development Center’s Coastal and
Hydraulics Laboratory) gave a presentation at the International Marine Transportation Engineering
Symposium entitled: Research and Development of Innovative Technologies for Large River and Estuarine
Systems in the United States.

The briefing focused on the organizational context and four sample research efforts conducted at ERDC's
Coastal and Hydraulics Laboratory related to large river and estuarine systems in the United States.

Special emphasis was given to the complexities that are inherent in large river systems and the need to use
various tools and techniques to understand the complex conditions that exist in these environments. The
tools and systems presented provided attendees an opportunity to be exposed to engineering solutions
designed to evaluate alternatives and develop design guidance to maintain safe navigation in the United
States of America.

Physical
model of
Tianjin Port
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Tianjin
Tuesday, July 29, 2014

uesday, Messrs. Gambrell and
Séanchez participated in an international
meeting on estuary management hosted by the

Tianjin Research Institute for Water Transport
Engineering.

Participants included:

» Charles W. W Ng, Ph.D., Hong Kong University
of Science & Technology

* Gao Min, Yangtze Estuary Waterway
Administration Bureau, MOT

* Sun Ziyu, China Communications Construction
Company Limited

* Brian Brendel, ESTH, United States Embassy;,
Beijing

* J. Kayser, Germany

» Kaojiro Suzuki, Maritime Structures Laboratory

» Juan Wong, Panama Canal Authority
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Tianjin
Tuesday, July 29, 2014

T uesday, Mr. Stephen Gambrell and Mr. José Sanchez Tianjin
participated in a site visits to the Tianjin Port & Port

Exhibition Center and the Tianjin Port artificial sand beach. building

Tianjin model port
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Tianjin
Wednesday
July 30, 2014

Tianjin model port.
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Tianjin
Wednesday
July 30, 2014

w ednesday, Mr. Stephen Gambrell
and Mr. Joseé Sanchez participated in
a site visit to the Large Hydrodynamic Research
Center in Tianjin.

The center houses a large wave flume that is 450
meters in length, five meters wide and 12 meters
deep. The wave flume is capable of generating
regular and random wave heights of up to 3.5
meters in height with periods of two to 10
seconds and a current with a discharge rate of up
to 20 cubic meters per second.

This allows the center to conduct prototype-size
(not scaled) experiments on structures, such as
floating platforms. While there, Gambrell and
Sanchez witnessed a sample run of the
experiments being conducted to measure
mooring forces on anchoring lines for platforms _
scheduled to be installed in the Port of Tianjin. Below: Wave flume test at the Large Hydrodynamic
Research Center in Tianjin

Above: Large wave flume at the Large Hydrodynamic
Research Center in Tianjin

Above: Flume test floating section at
the Large Hydrodynamic Research
Center in Tianjin
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Nanjing
Thursday, July 31 &
Friday, Auqust 1, 2014

hursday, Mr. Stephen Gambrell and Mr. José
Sanchez traveled to the Tiexingiao Water

Experiment Center (WEC) for briefings by the
Nanjing Hydraulic Research Institute on their
operations and projects.

The institute appears to share many similar features
as those located at the Waterways Experiment
Station and contains large estuary physical models,
such as the Yangtze Estuary model and other unique
laboratory equipment that allows them to conduct
one-of-a-kind research, such as high-velocity
unsteady flow vacuum experiments.

Later in the day, Messrs. Gambrell and Sanchez
traveled to NHRI headquarters where they
delivered presentations and engaged in dialogue and
exchanges with NHRI scientists.

Friday morning, Messrs. Gambrell and Sanchez
toured the original city walls of Nanjing, and
learned of the city’s transitional periods (served as
China’s capitol ~eight times).

Above: Nanjing
water structure.

Left: A section of
the old city wall
at Nanjing.
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Nanjing
Thursday, July 31, 2014

Mr. Stephen Gambrell, director, Mississippi River Commission and Mr. Jose Sanchez,
director, Coastal and Hydraulics Laboratory, U.S. Army Engineer Research and
Development Center, visited NHRI July 31, 2014.
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Shanghai
Friday, Auqust 1, 2014

riday, Messrs.
Gambrell and Sanchez
traveled to Shanghai where

they visited the physical scale
model of the Yangtze River.

The representation was
impressive, as it was well
over three acres in size.

The model has been in
operation for several years
and has been used to study the
hydrodynamic conditions in
the Tianjin port navigation
channels and estuary.
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Saturday,
August 2, 2014

aturday morning Messrs. Gambrell and Sanchez participated in a field trip to the Yangtze Estuary by
officials of the Yangtze Estuary Waterway Administration Bureau.

During the afternoon, they participated in a technical seminar hosted by the bureau. Both Mr. Gambrell and
Mr. Sanchez gave presentations.

Questions throughout the visit pertained to these topics: dredging methods and types of dredging, costs,
contracts, quantities, regulations, module techniques and uses, advanced technology for riverine channel
development, changes to climate and how to incorporate into future engineering, ship size and ability to
offload all types of cargo.

Foyer area
of the Tianjin
Port building
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+ Topographic Engineering Center—Alexandria, Virginia
* Cold Regions Research and Engineering Laboratory—Hanover, New Hampshire
= Construction Engineering Research Laboratory—Champaign, lllinois

The four Vicksburg laboratories are located at the Waterways Experiment Station. This
paper will present an overview of some of the research being conducted at the Coastal
and Hydraulics Laboratory (CHL) as it relates to inland navigation and river engineering,
which is one of the main missions of the USACE.

CHL solves interdisciplinary, strategically important problems of the USACE, Army,
Department of Defense and the United States of America by providing the best
solutions to water resource challenges through the design and application of cutting-
edge science, engineering and technology. The research conducted at CHL addresses
water resources challenges in groundwater, watersheds, rivers, resernvoirs, lakes,
estuaries, harbors, coastal inlets, and wetlands. Physical modeling facilities of
approximately 160,000 square meters, state-of-the-art computational capabilities and
over 200 staff members are the basic infrastructure for producing culting-edge products
for successful coastal and inland water resources investigations. Research projects
range from the development of design guidance to the creation of three-dimensional
numerical models with unique capabilties. Research emphasis is placed on navigation,
flood risk management, storm and erosion protection, fish passage, hydro-
environmental modeling, water/land management, and other water and sediment-
related issues,

In fiscal year 2014, ERDC's civil works R&D allocations from USACE are $77 million of
which $40 million is administered by CHL. Combined with an estimated $25 million
coming from other sources, such as other USACE elements and U.S. government
agencies, the total annual research budget for CHL is projected to be 365 million in
2014,

Research Approach for Large River and Estuarine Systems

The CHL of today was established as the Waterways Experiment Station in 1529 in
response to one of the nation’s most destructive natural disasters—the Great
Mississippi River Flood of 1927—which killed 246 people in 7 states. The findings from
hydraulic research on the Mississippi River from 1529 to the present have been and will
continue to be crucial to saving thousands of lives and billions of dollars in annual
damages. In fact, $234 billion in flood damages was prevented by the Mississippi River
and Tributaries Project during the 2011 Mississippi River flood alone (U.S. Army Corps
of Engineers 2012).

In addition to the Mississippi River, CHL continues to address other large river and
estuary research problems to provide better tools for successful execution and
management of navigation and environmental, as well as flood, projects. Four
innovative approaches to large nver and estuarine water resource related issues are
discussed here. The approaches include: an analytical technique for investigating the



riverside effects of sediment diversions, a spatial technique for evaluating long-term
river morpheology; a data integration technigue for quantifying bed-load transport; and a
numerical modeling technique for determining the salinity intrusion in an estuarine
navigation channel.

Anaiytical Methods for Determining the River-side Effects of a Sediment Diversion on &
Large River

CHL researchers (Brown et al. 2013) developed an analytical treatment of an idealized
sediment diversion. The driving research question was how a diversion from the
Mississippi River, such as the West Bay Diversion located on the lower section of the
river (Figure 1), could optimize the quantity of diverted sadiment for coastal wetland
land-building efforts without compromising navigation reguirements within the
Mississippi River, The results can be used to provide a preliminary assessment of the
riverside effects of a sediment diversion.

The following bullet points provide a simplified summary description of various ways in
which different sediment diversion efficiencies will impact the river morphology
upstream and downstream of the diversion site for a constant river width:

* Short-term response—degradation (erosion) upstream of the diversion and
deposition downstream.

* Long-term response when the sediment diversicn efficiency is larger than (=)
the sediment diversion efficiency for equilibrium conditions—significant
degradation (erosion) upstream and downstream of the diversion.

* Long-term response when the sediment diversion efficiency is equal fo (=) the
sediment diversion efficiency for equilibrium conditions—moderate degradation
(erosion) upstream of the diversion and mild deposition downstream.

* Long-term response when the sediment diversion efficiency is less than (<) the
sediment diversion efficiency for equilibrium conditions—mild degradation
(erosicn) upstream of the diversion and moderate deposition downstream.

* Long-term response when the sediment diversion efficiency much less that (<<)
the sediment diversion efficiency for equilibrium conditions—significant
deposition upstream and downstream of the diversion.
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