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Delivering comprehensive engineering services to
sustain and enhance our region’s waterways.
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... Delivering Solutions

Watershed Planning ¢ Stormwater Management ¢ Dam Safety Services ® Wet Weather Planning
Stormwater Utility Services ® Water Resources ® Transportation Planning & Design ¢ Geotechnical
Environmental & Permitting ¢ Construction Services
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The Role of Pittsburgh’s
in Shaping Our Region

“Pittsburgh nurtured the industrial revolution through its creative
and entrepreneurial engineering community. Founding members
of ESWP in association with informed political leadership led the
waterways engineering that supported the industrial and econom-
ic growth of the Pittsburgh region. Pittsburgh'’s engineering com-
munity can claim a legacy of imaginative and creative solutions
for the betterment of Southwestern Pennsylvania. We must bolster
that legacy, work with our elected officials and once again attack
the challenges of the 21st century.” — Jerry Dettore

ittsburgh’s waterways continue to play a vital role in

shaping our region and our economy. Besides the obvi-

ous beauty and important role the three rivers played

in our history, our waterways move commerce, provide
jobs and give a unique identity to our region. The natural draft of
our rivers, and much of the Ohio River, is only about 18 inches.
In fact, General Braddock twice marched his army across the
Monongahela River during the attack on Fort Duquesne. And,
until the late 1800’s the depth of the rivers here was unpredict-
able, and not always suitable for shipping goods. Beginning in
1885, design and construction of a lock and dam system to create
year-round navigable pools, resulted in our region becoming a
major inland port. The first set of locks and dams to deepen and
stabilize the river pools, were completed in the late 19" century
and then rebuilt in very difficult economic times during World
War I and the Great Depression. The current lock and dam system
reflects the infrastructure investment of generations that believed
strongly in the country’s future.

The Waterways edition of Pittsburgh ENGINEER highlights
how our locks and dams add jobs, value and vitality to Western
Pennsylvania’s economy, environment and quality of life. The
Port of Pittsburgh Commission is excited to have the oppor-
tunity to share our story about infrastructure needs and future
technological improvements to keep our rivers in working order.
River infrastructure made it possible for western Pennsylvania
to become the North American center of the second industrial
revolution, combining technological advances in steel, chemi-
cals, and electricity with the internal combustion engine and the
river transportation of large volumes of ores and minerals. Stable
pools of water behind the dams also made it possible to provide a
large population with water for drinking, irrigation and disposal

aterways

of wastes by assimilation.
Waterways infrastructure
has also provided abundant
recreation opportunities vital
to our enjoyment and quality
of life.

James R. McCarville
Executive Director
Port of Pittsburgh Commission

We take these functions for granted today; but they are vulner-
able. Like most of the nation’s aging infrastructure locks, dams
and other river facilities face engineering and challenges and
severe financial hurdles. It is very costly to simply maintain the
system. However the region and nation will incur serious conse-
quences if waterways facilities are not maintained and improved.

We owe the entire lock and dam system to the foresight of earlier
generations, past federal investment and the U.S. Army Corps

of Engineers (USACE). We cannot continue to expect to thrive
and make progress based on investments from the early 20th
century. It is our time to safeguard the value of the waterways for
generations to come. But, the prospects for reinvestment are not
promising. We got a peek at a very bleak future on October 1,
2011. On that date, the USACE, lacking sufficient funds to oper-
ate the entire system for the fiscal year, put the Upper Allegheny
Locks into “caretaker” status. They further indicated that they
might not have funds to make repairs, even emergency repairs, on
portions of the Middle Allegheny. Although the Upper Allegheny
carries little commercial traffic, it will impact all other beneficia-
ries. With continuing budget cuts, we can expect to see additional
closures, or “caretaker” status for locks that carry significant
commercial traffic.

The pages in this special Waterways edition document lock and
dam issues and offer solutions for financing and for new technol-
ogies. These solutions can provide vital and viable waterways for
the 21 century. Importantly, they will generate jobs from design,
engineering and construction to waterways operations and related
employment at numerous commercial facilities which rely on the
river transport supply chain.

Please take some time to explore the issues and possibilities of
our waterways, as you enjoy this issue of Pittsburgh ENGINEER.
P
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PATGCHWORKMREPAIRS:

THE EFFORT TO PREVENT FAILURE

By Jeff Hawk
A Pittsburgh
he US Army Corps of Engineers’ Pittsburgh District :::it:t(:nance
maintains the oldest, largest and most fatigued lock worker
and dam network in the nation’s inland marine watches/

transportation system. Many of its structures are approaching an
alarming tipping point where deterioration, inefficient funding

steadies a
rusty steel

and roughly $400 million in backlogged critical maintenance are structural

converging to push the aging system to the brink of catastrophic beam at

failure. Nowhere is this more evident than at Montgomery Locks Montgomery

and Dam on the Ohio River and Elizabeth Locks and Dam on the Lock and

. 11 Dam. The

Monongahela River, where the Corps has spent millions of dol-  g:

| . . district has

ars on temporary repairs. - spent $3.5
million on
temporary

At Montgomery, the issue stems from deteriorated gates that are repairs at

undermining the stability of the navigation dam. Montgomery
to keep the

“The dam gates are susceptible to catastrophic failure because
there is a lack of structural stability due to extreme corrosion,”
said Mark Jones, the engineering division chief in Pittsburgh.
“The district has used operations and maintenance funds to
replace the obvious structural members in patchwork fashion but
these do not address the underlying cause of corrosion.”

dam gates
from failing.

On Oct. 18, 2006, the district sent a letter to its higher headquar-

“Were just buying time and patching things up five ters, the Great Lakes and Ohio River Division in Cincinnati,
yeans at a time.” -Den Fogel, Corps maintenance chief warning officials of the dire situation at Montgomery. Later that
night, a barge strike at the Montgomery Dam punctuated the mes-
“The failure of a gate or gates could concentrate the flows and sage. Around 10:30 pm, three coal-filled barges cut loose of their
erode the downstream riverbed material,” said Buzz Stevenson, tow shortly after the motor vessel struck the lock’s upper guide
the district’s dam safety branch chief. “That erosion could initiate  wgll. One breakaway barge slammed into Gate 4, buckling it and
a complete failure of the dam.” rendering it inoperable. Another barge came to rest next to the

Gate 4 pier. The third barge rammed Gate 8 causing it to collapse

An in-depth inspection of the dam in 2006 concluded that all and dislodge completely from the dam.

10 dam gates were “in an active state of failure under normal

hydraulic load.” Two of the worst gates were “on the brink of The Corps worked to temporarily plug the hole left by the miss-
catastrophic failure,” stated the report. Corrosion had reduced ing gate and address the seven-foot opening at the inoperable
some structural cross members by as much

as sixty percent.

A repair fleet
worker welds

new bolts onto

a structural

steel member

. at Montgomery

- Lock and Dam on
the Ohio River. A
Corps reported
warned that the
deteriorated

. condition of the
riveted connections
could result in a
“sunny-day failure.”

The deteriorated condition of the riveted
connections could result in a “sunny-
day failure,” the report stated. But the
more likely failure scenario involves ice
loading or a breakaway barge. The report
warned that the gates were “not capable of
surviving a large horizontal ice thrust or
a minimal barge impact.” Furthermore, it
stated that “multiple gates may fail under
ice loading or multiple barge impacts
resulting in uncontrolled river flow and
potential loss of navigation on the upper
Ohio River.”

Pittsburgh ENGINEER 3



members highlights concerns that the dam
gates at Montgomery Lock and Dam would
not survive a barge strike or heavy ice
loads.

Gate 4. “Gate 8 was completely taken out and the river was flow-
ing through it,” said Don Fogel, the Corps’ maintenance chief in
Pittsburgh. “Had more gates been taken out, we would have lost
the pool.”

“Multiple gates may fail undex ice leading or multiple
potential lass of navigation on the upper Ohic River.” —
Prom a Conps white paper

According to a Corps report, “the Ohio River flow rate at the
Montgomery Dam is equal to or less than one gate’s uncon-
trolled flow capacity approximately 32 percent of the time in a
given year.” Thus, the loss of one gate could drain the pool. But
the greater concern was the loss of many gates. “Controlling
the upper Ohio River in a multiple gate failure scenario could
be extremely difficult,” stated the report, primarily because the

district has only one maintenance bulkhead available to block one

damaged gate.

A year after the strike, the Corps installed two newly fabricated
gates at a cost of $8.3 million. The new gates are capable of
withstanding a barge strike and ice loads but severe corrosion
at the other gates still presents the possibility of a pool-draining
incident. The Corps took heed of the 2006 inspection report
and barge strike and implemented interim risk reduction mea-
sures, including updates to the facility’s emergency action plan.
Additionally, the district engineer’s approval must be obtained
before maintenance crews can work downstream of the fragile
dam, said Jones.

The district also started an aggressive five-year maintenance cy-
cle to remove and replace the accessible, most severely corroded

structural members, starting with the worst gates. Crews replaced

the rusted metal they could access, said Fogel. Removing the
inaccessible major structural members was not an option because
that might compromise the dam gates’ stability and initiate com-
plete failure, he added.

Between 2007 and 2011, the Corps spent $3.5 million on

temporary structural repairs to bring the eight remaining gates to
a safe and serviceable condition. In 2012, the repair fleet will start
the cycle again. “We’re back to an unsafe condition,” said Fogel,
noting the repairs are only estimated to last five years. “We’re just
buying time and patching things up five years at a time,” he said.

The chance of obtaining funding for a permanent fix is a

long shot. Although the Corps’ Dam Safety Program rated
Montgomery Dam as “urgent and very high risk,” its failure,
though economically impactful, would carry little risk to human
life. Appropriately, the Corps’ limited dam safety funds go to high
risk reservoir dams where thousands of lives could be lost should
a failure occur.

The other avenue for funding involves requesting a Rehabilitation
Re-evaluation Report. The report would consider options for
replacing the failing gates with new ones. Though there has been
no study to estimate the cost for the rehab, the price tag could

be in excess of $100 million, said Jeff Fritz, Pittsburgh District’s
chief of project management. But the study funds needed to
calculate the cost estimate and recommend the fix are difficult to
obtain when vying for dollars needed to address known critical
maintenance issues across the system.

“We have to fix the things that are already broken before we can
spend money on a report,” said Fritz. And in these budget-tight-
ening times, operations and maintenance dollars are becoming
scarce. “The pot is growing smaller,” he said.

Project manager Steve Fritz would like nothing more than to
see the 100 year-old, wooden piling built Lock and Dam 3 at
Elizabeth, PA. blown to bits. It would punctuate the final act

in a drama that has gone too long. Fritz manages the $1.7-bil-
lion Lower Monongahela River Project for the US Army Corps

w5 Wl

The dewatered main chamber of Monongahela
River Lock and Dam 3 at Elizabeth is heavily
braced due to its questionable stability. The
district has spent more than $7.3 million since
2006 to maintain the locks originally slated for
removal in 2004.
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Water pours
from the
100-plus-

year-old lock =

| =

wall at the | &

Lock and
Dam 3 at
Elizabeth,
Pa. during a
maintenance
pump out of
the auxiliary
chamber. The
navigation
facility is
the oldest in
the district’s
inventory of
23 locks.

of Engineers in Pittsburgh. The project is a two-for-three im-
provement. It replaced a nearly 100-year old fixed-crest dam
at Locks and Dam 2 at Braddock with a gated dam in 2004. It
will eventually eliminate the Locks and Dam 3 at Elizabeth, but
only after new locks are built at Dam 4 at Charleroi. The Corps
is authorized to build two larger locks at Lock and Dam 4 at
Charleroi but is currently only funded for portions of one lock.
The final major

Aviation and Transportation
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Facilities and Geotechnical Engineering
Information Management
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Water Resources

listen. think. deliver.

www.cdm.com
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consulting - engineering - construction - operations

milestone is removal
of Elizabeth and
adjusting the pool
between Braddock
and Charleroi.

Built on wood
pilings more
than a century
ago, Lock and
Dam 3 on the
Mon River has

doubled its
service life,
though it has
taken millions
of dollars to
keep it going.

“I hope I’'m around
to see it,” said Fritz.

Originally scheduled
for a 2004 comple-
tion, the Lower Mon
River Project will
now stretch out until
2023, even if it is
efficiently funded.
The project’s fund-
ing history suggests
that the date could
be pushed to 2035, just two years shy of

its 130th birthday. Constrained federal

funding and the pending insolvency of the cost-sharing Inland
Waterways Trust Fund have hobbled the project’s progress and
challenged the district to shuffle and re-shuffle the construction
sequence at Charleroi locks. Delays have more than doubled the
overall project’s original cost estimate.

The Inland Waterway Trust Fund (IWTF) funds 50 percent of
the federal capital investment in the inland waterways system.

The Trust Fund collects a 20-cent diesel fuel fee from the tow
industry to generate rehabilitation and recapitalization funds. It is
inadequate to meet the needs of the system.

“J hope I’m ancund to see it.”
Steve Fritz, Conps project manager

So until detonation day finally arrives, the Corps must shore up
and closely monitor the severely deteriorated, wobbly fixed-crest
dam and sink funds into operating and maintaining the doomed
locks at Elizabeth. Even though the Corps’ Dam Safety Program
has rated Elizabeth Dam as “critically near failure”, it has no
choice but to stabilize it.

The resulting temporary dam safety work at Elizabeth cost $4.7
million. Since 2006, the Corps has spent additional funds on criti-
cal maintenance
to keep the lock
operable. Crews
refurbished
emptying and
filling valves,
miter gates,

and other major
components to
the tune of $7.3
million. Routine
operations and
maintenance

of the facility
costs the Corps
$1.6 million a
year, for a lock
and dam that
shouldn’t be
there anymore.

But failure or
closure is not an option. Charleroi, Braddock and Elizabeth facili-
ties experience the highest volume of traffic on the Monongahela
River Navigation System and the pools they create provide
industrial and municipal water supply. Recreational boaters also
frequent the locks. The loss of Elizabeth Dam or breakdown of
the locks alone would choke off 20 million annual tons of com-
modities, primarily coal used to generate electricity and supply

Pittsburgh ENGINEER 5



i Pittsburgh District
| maintenance
workers pump out
the auxiliary lock
chamber ahead of
scheduled repairs
to the aging,
pre-World War 1
facility. The Corps
planned to remove
the structure in
2004.

the nation’s largest coke plant.

Once complete, the Lower Mon River Project benefits are
estimated to be more than $220 million per year. Benefits are
generated by shipping bulk goods via barge as opposed to ship-
ping by rail or truck. By reducing the transportation costs of coal,
for example, power suppliers that use coal to produce electric-
ity are able to provide it at a lower rate, thus reducing the cost

to customers. Additional benefits are derived from having less
maintenance on old and unreliable facilities. Charleroi, Elizabeth
and Braddock facilities are the oldest navigation structures on the
busiest section of the Mon River.

River commerce also reduces the number of trucks on the roads,

which lessens wear and tear on the local roadways; cuts vehicle
emissions; and increases driving safety for the general public.

The removal of Elizabeth Lock and Dam alone will clear a choke
point from the system, shorten the delivery time of vital com-
modities, and save fuel and labor costs by eliminating additional
lockages. The question is not what benefits the project will pro-
vide but when will it provide them? P

About the author...

Jeff Hawk is the Public Affairs Officer
with the US Army Corps of Engineers,
Pittsburgh. Jeff may be reached at 412-
395-7501. All photos accompanying
this article courtesy of US Army Corps
of Engineers
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The Port of Pittsburgh Commission (PPC) is committed to pro-
moting new technologies for the Inland River Waterway System.
Inland waterway transportation is one of the oldest and most im-
portant industries in Pennsylvania. The work-process, however,
has not changed much from what it used to be when the indus-
try was first established. The PPC sponsored three Practicum
Projects with students from Carnegie Mellon University (CMU).
The three Practicum Projects were: SmartLock, RiverNet, and the
Wireless Waterway. The PPC wanted to bring inland waterway
transportation into the 21st century.

SmartLock is a locking system for Inland Waterway navigation.
The system presents the pilot with essential, precise information
in near real-time, including essential distances between the tow
and the lock and conditions at the lock such as gate opening, river
conditions, and wind conditions.

SmartLock Architecture
« well-tested technologies

E
u

WiIMAX Network Topology for SmartLock Architecture

It improves safety and efficiency by improving predictability and
reliability at the lock. The largest sources of cost-savings facili-
tated by SmartLock are: allowing locking in fog, reducing ac-
cidents, and reducing the time it takes a tow to go through a lock.
SmartLock presents the pilot with all information overlaid on an
electronic navigation chart. In addition to basic navigational aid
features, it can be extended to provide data collection capabili-
ties, training, and guidance modules for pilots unfamiliar with a

es McCarville

Project and a Roadmayp

given lock and allow pilots to review their most recent lockages.
Finally, using Internet standard WLAN wireless technologies for
transmissions of river conditions data will also allow towboat
operators to access the Internet using wireless technology.

Our second project with CMU was River-Net. This project

was an opportunity to address the information flow within the
waterways industry. The students paid attention to the lack of
communication and the inability to share information among the
stakeholders. To eliminate those inefficiencies and to promote
commercial waterway transportation, the research recommended
a network infrastructure that would reinforce communication
channels among stakeholders involved and proposed a concept of
business applications that would improve the waterway trans-
portation operations and work processes. While we were unable
to build a network, our initiatives did encourage the USACE

to develop digitized locations all along the river for facilities,
vessels and commodities. In addition, they began developing

a Lock Operators Manual (LOMA) for operating in a digital
environment.

The purpose of this project is to solve a communications problem
on the inland waterway system and to design the hardware and
network infrastructure needed to develop a Wireless Waterway
with intention of promoting safety, security and productivity in
the inland waterways. The system will provide applications to
meet the needs of our diverse stakeholders. The PPC was award-
ed funding through the Port Security Grant Program (PSGP) and
the Allegheny County Economic Development Department to
develop the Wireless Waterway. It expects to build out a test bed
network with the funding provided. In addition to the navigation
industry, the test bed network will be able to serve river termi-
nals, private industries located on the river, public safety depart-
ments, and environmental agencies. The test bed is expected to
link the three locks that form the Pittsburgh pool: Emsworth Lock
and Dam on the Ohio River; Allegheny Dam 2 on the Allegheny
River; and the Braddock Lock and Dam on the Monongahela
River. It is anticipated that a contractor will design, build, operate
and market the development of the network and test bed.

As a first step, the PPC will develop baseline tests. They will
invite the USACE, the USCG, MARAD, the National Weather
Service, the PA Dept. of Environmental Protection Agency and
other government, private and non-profit interests to test the
system. Our vision and hope is that this system will be extended

Pittsburgh ENGINEER 7



WiIiMAX Network Topology
throughout our nation’s inland waterway system, improving
communications, safety, and reliability for an industry looking to
move forward with these technological advances. P

Gannett Fleming performed risk and reliability analyses and
design services for the U.S. Army Corps of Engineers.
Monongahela River Locks and Dam No. 3

@ Gannett Fleming
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Weoterwedys Yriviea
Collected by Sandie Egley

* Pittsburgh holds the key to the waterways by operating 23
locks and dams along the Allegheny River, the Monongahela
River, and the Ohio River - Col. Graham

*True or False: the Port of Pittsburgh the busiest inland water-
ways port. (False — Second) Jim McCarville

*The Allegheny River has 72 miles of water navigation and
includes 8 locks and dams reaching from Pittsburgh to East
Brady, PA - Col. Graham

*The Monongahela River navigates 128.7 miles and has 9 locks
and dams reaching to Fairmont, WV - Col. Graham

*The Ohio River navigates 127.2 miles of river downstream to
New Martinsville, WV, with six locks and dams along the way
- Col. Graham

* What is the primary cargo in the Port of Pittsburgh? Answer:
Coal. Jim McCarville

* There are approximately how many recreational boats that use
the waterways in Pittsburgh? Answer: 30,000! - Commander
Timme

*The locks and dams system is necessary for year-round trans-
portation because it maintains a constant channel in which the
river depth is maintained at How many feet? Answer: 9 feet -
Col. Graham

*Pittsburgh is bursting with bridges. How many are in
Pittsburgh? Answer: 446 (Wikipedia)

+This is the oldest steel bridge in the United States (Hint: it
spans the Monongahela River connecting downtown Pittsburgh
to Station Square) Answer: The Smithfield Street Bridge.
(Wikipedia)

*Because the Ohio River flows west, Pittsburgh became the
debarkation point for pioneers heading for the frontier, earning
the city what nickname? Answer: The Gateway to the West.
(Wikipedia )

* According to Terry Wirginis of the Gateway Clipper, more than
25 million passengers have sailed with the fleet during the last
51 years, making the Gateway Clipper Fleet the number one
non-sports attraction in the city

+In 2003 Fish and Boat Commission reported that the record
catch in the Allegheny Reservoir for a Northern Pike was how
many pounds? 35 lbs. (caught by Carl Stoltz of Bradford, PA)
Source: Fish and Boat Commission

*Pennsylvania is a diverse state with a wide variety of fish.
How many types of fish are in the waters in PA? (Answer : 90)
Source: Fish and Boat Commission

Editors Note: Thanks to Colonel Graham of the USACE
Pittsburgh; Commander Timme of the USCG Pittsburgh,
Terry Wirginis of the Gateway Clipper Fleet, the PA Fish &
Boat Commission, and of course, Jim McCarville for their
contributions.
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WHAT DO LOCKS

AND DAMS DO?

By Jim McCarville with Barbara McNees, Larry Bray, Kari A.Mackenbach, and John C. Bryan lll

here are 72 sets of locks of dams on the “Ohio River

Basin and its Tributaries” (ORT), 17 sets of locks

and dams in this system are located in western

Pennsylvania. Each maintains a stable pool with a mini-
mum depth of nine feet of water. Because the dams create stable
and reliable pools:

billion gallons of water per day for consumptive and non-con-
sumptive use. Much of the water is used to cool steam electric
generating plants and is cycled back to the river. This water is
also used for drinking, firefighting and crop irrigation, and is a
valuable reserve during droughts.

A total of 829 coun-

*Locks pass vessels ties get power from
from one level to the T:I"IB Port of electric utilities with
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Who Benefits?

The people of Western Pennsylvania, and all those living along
the ORT system, realize the many benefits of our lock and dam
infrastructure. The ORT has a total of 72 federally owned sets of
locks and dams, creating pools or reservoirs. The reservoirs on
the system tributaries capture rainfall and snow runoff in the wet
winter and spring months and store it to support navigation in
dry months. This system also prevents flood damages and avoids
flood-related costs estimated to be $10-12 million annually. The
ORT system supports 388 active intakes which withdraw 23.3

Pittsburgh ENGINEER

and by non-federal
producers at USACE
facilities. Seventy-five

LEGEND Corps hydropower
Sy or Pltabiingh plants generate over
—— Rivers $4billion in gross

m Locks and Dams
== == [nterstate Highways

annual revenue. The
Tennessee Valley
Authority (TVA)
hydropower generation
produces approximately $1 billion more.

The ORT navigation pools aid in assimilation of treated sewage.
The constant and predictable flow of water significantly lowers
treatment costs. Without the navigation pools, existing sewage
treatment plants would need to be re-licensed based on the least
minimum flow at the plant site.

The dams create many recreational opportunities in the pools and
in landside campgrounds and parks attailwaters of the tributary
dams, with great fishing opportunities. The pools do generate



substantial regional and national wealth in the form river recre-
ational and riverside and lakeside residential property. Lowering
the navigation pools would have a significant negative impact
on property values which decreases regional wealth, income and
spending.

Importantly local employeesare the primary beneficiaries of the
ORT system. They hold high paying jobs that otherwise might
only be available in coastal cities. Economical river transporta-
tion makes it possible for thirty to forty million tons of raw ma-
terials each year to be handled over the region’s docks andthose
materials are manufactured into final products here, providing
45,000 direct jobs. With a total of 217,000 related jobs in western
Pennsylvania generating more than $3 billion in taxes, the jobs
created enough tax revenue to fund completion of the entire

Lower Monongahela Improvement Project in just half a year.
When the Lower Monongahela Improvement project is complete,
industry and the region will realize an additional $2.2 billion in
labor, environmental and transportation benefits each year.

Why does it matter?

Unfortunately, adequate funds are not being allocated to improve
the ORT’s aging infrastructure. The locks and dams that pro-
vide these diverse benefits were designed for a 50-year lifespan.
Currently, 14 of the 17 sets of locks and dams in the Port of
Pittsburgh District are over 70 years old and incredibly someare
over 100 years old.

The condition of the locks and dams is precarious. In September
0f 2009, one of the gates in the Markland Lock, located in
Warsaw, KY failed while a vessel was in the chamber. A similar
incident occurred again in February of 2010 at the Greenup Lock
and Dam near Huntington, WV. Both incidents took months

to repair and cost industry and consumers millions of dollars

in alternative transportation costs. Many industries were close

to shutting down.With inadequate maintenancefunding these
unscheduled closures will continue to occur and could jeopardize
the operations of the industries dependent upon this mode of
transportation.

The infrastructure must be maintained to keep our inland water-
ways viable with year-round transportation. Commercial naviga-
tion is important to the region’s economy because it is the most
economical mode of transportation. Industries are not the only
users of the river. Recreational boating, kayaking, and fishing are
gaining popularity that many of us enjoy. Protecting this infra-
structure needs to be everyone’s priority.
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By Peter Stephaich and Mike Brinza

nland waterway transportation is by far the most environ-

mentally compatible mode of surface freight transportation.

Compared to truck or rail, barge transportation has a much

smaller impact on the environment with regard to not only
air pollution due to emissions, but to other adverse societal im-
pacts such as noise pollution, congestion, and safety.

Barge transportation has been shown to have the smallest carbon
footprint, with significantly fewer emissions of carbon dioxide
and other pollutions such as Nitrous Oxide, Carbon Monoxide,
Hydrocarbons, and Particulate Matter. A recent study conducted
by the Texas Transportation Institute’s Center for Ports and
Waterways (A Modal Comparison of Freight Transportation
Effects on the General Public, 2007, amended 2009) found that
when comparing transport emissions per ton-mile, rail emits 39%
more CO2, and trucks emit 371% more CO2 than transport by
barge. The importance of this difference
comes to light after the EPA’s 2009 estimate
that “33% of our nation’s annual carbon
dioxide emissions come from transport-
related activity.”

-uel consumption ove

This environmental advantage is one result
of greater fuel efficiencies that barge trans-
portation offers. Barge transportation yields
576 ton-miles per gallon of fuel compared
to 413 for rail and only 155 for truck trans-
portation. This fuel efficiency is not only
better in terms of emissions, but consumes

.

fewer energy re-
sources and lowers
costs for industries.
The efficiencies of
scale with water-
way transportation
mean that a typical
barge carries as
much cargo as 16
rail cars or 7 trucks.
A single towboat
will typically move
15-barge tows. This translates to 216 rail cars (requiring 6 loco-
motives) or 1,150 large semi tractor-trailer trucks. Unlike trucks
or trains, these barge tows often pass quietly by almost totally
unnoticed by the local populace.

Emissions — Nitrous Oxide
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The Inland Waterway System reaches 38 states and is used to
transport more than 60% of the nation’s grain exports, 22% of
domestic petroleum, and 20% of the coal used for generation of
electricity. If, according to the TTI study, the 274.4 billion ton-
miles of waterborne cargo were shifted to other modes, heavy
truck traffic would double and/or rail freight movements would
increase by 25%, resulting in the generation of an additional 2.1
million tons of carbon dioxide from railroads or 14.2 million tons
from trucks. Further complicating matters is the fact that the other
modes would not even have the necessary capacity to handle all
of the additional cargo.

Safety is another area where barge transportation excels. While
the rates of spills for barges and rail are about the same (just over
3.5 gallons per one million ton-miles), they are about half that of
trucks. Injuries and fatalities are very low: for every 1 injury in
barge transportation, rail incurs about 125 and truck more than
2,000. The ratio of fatalities for every one occurrence in barge
transportation, there are 22.7 for rail and 155 for truck.

Earlier stud-

ies undertaken
to compare the
efficiencies and
environmental
effects of trans-
portation modes,
such as MARAD’s
Environmental
Advantages of
Inland Barge
Transportation

Emissions Comparisan

(1994); Minnesota DOT’s Environmental
Impacts of a Modal Shift (1992); and the
USACE’s Analysis of Environmental
Aspects of Waterway Navigation (1980)
have all shown the same conclusion:

that waterway transportation is cleaner,
cheaper, and more efficient. Even now a
major undertaking is in progress to upgrade
the nation’s towboats with cleaner diesel
engines which will even further improve
the environmental benefits of transporting
goods by barge. P

10 billion ten-miles
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“So, What
do People
Do with
the Cargo

on the
River?”

By Wayne Christy

he Port of Pittsburgh is famous

for moving a lot of “primary”

products, but not the so-called

“consumer goods” that people
recognize more readily. For some, that
makes it harder to relate to the need to
modernize the rivers, because they don’t
connect themselves to the products. What
the waterways do, however, is build the
blocks for others to make the products
those consumers do recognize.

It is an interesting story to watch how the
waterways get us “from here to there” and
what all that means for the local economy.

The Port of Pittsburgh handles 30 million

to 40 million tons of cargo over its docks each year, worth about
$3.5 billion, a significant stand-alone figure by itself. But it is not
the value of the goods when they arrive that is so important, it is
the value we add to them, before they go out, that demonstrates
the real importance of the port. Here are some examples.

Western Pennsylvania still produces some of the highest quality
steel in the world, a production that is both functionally and stra-
tegically dependent upon a healthy navigable waterways system.
Without an efficient water transportation system our plants would
not be competitive in today’s international steel market. For
instance, the facilities at US Steel produce roughly 7.5 million
tons of steel per year and employ nearly 8,000 people. There are
approximately an additional 45,000 direct related service and
supplier jobs supported by this facility’s activities. While US

Steel is the largest steel producer in the region, they are not the
only major metal employer in western Pennsylvania. Reliable
waterway transportation is vital to the success of all of those
metal makers, and to the many families that rely on their activi-
ties for their livelihood.

United States Steel’s Clairton Coke Works, located along the
Monongahela River, is the largest integrated steel maker in the
nation. The Clairton Coke Works produces a high-quality blast
furnace coke used by both U. S. Steel facilities and other steel
producers. Clairton employs approximately 1,200 people in the
coke-making process.

Furnace coke produced at Clairton is made from blends of vari-
ous metallurgical coals, all of which arrive at Clairton via barge
over the inland waterways system. Clairton receives approxi-
mately 6 million tons of metallurgical coal by barge annually,
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more than 17,800 tons of coal each and every day of the year. The
vast majority of this tonnage comes directly off terminals on the
Ohio River. Due to efficiencies realized as a result of the water-
ways, U.S. Steel has been able to continue to make a significant
capital investment to modernize parts of the plant.

Metallurgical coal is barged in from West Virginia to make 3.5
million tons of coke. The coke, combined with barged-in spe-
cialty ores and minerals from Russia, China, South Africa and
from around the world, make metal plates, bars, shapes and coils,
which are then sent out over our roads, railways and even rivers
to feed the automotive, appliance and airplane manufacturing
markets throughout the US, Canada and Mexico.

As one of our major metal manufacturers responded, when asked
how many of these metal making jobs would be here without the
waterways, he replied “none of them”. The waterways are that
important to the economy of western Pennsylvania.

As another example, consider steam coal, much of it mined here,
that is barged to over 20 different power plants to heat homes and
offices and to produce consumer products. Other coals, from as
far as Montana, are barged to blend with our high BTU coal to
meet clean air standards. Often one can see barge loads of coal
passing each other in opposite directions on the river. It is not just
coal that the power plants use however; they are barging in lime-
stone to scrub or to clean the emissions before they are released
into the air.

Marine contractors dredge sand and gravel and barge it to plants
to combine with more rock and limestone to make concrete and
cement for stadiums, skyscrapers and highways.

Petrochemicals in tank-barges from the Gulf of Mexico make the

long barge voyage to the Port of Pittsburgh to supply fuel oil for
homes, cars and jet airplanes; asphalt for our roads; and Iube oil,
alcohol, styrene, resins, industrial chemical, solvents and fertil-
izers. Chemical plants turn lube oil into white oil for pharma-
ceuticals and turn solvents into high tech chemical products.
Styrenes and resins are processed into pellets and high impact
plastics for later processing throughout western Pennsylvania into
food containers, automotive dashboards, adhesives, coatings and
ink for printing and bar coding, industrial grinders and even fine
toothpaste.

The river traffic makes it possible for Western Pennsylvania to
act as if it were on an ocean, producing energy and competing in
world markets for chemicals, pharmaceuticals and metals. To bor-
row a (modified) line from a company’s ad of a few years ago, it
is not that you know us by a lot of the products that we ship, but
we ship a lot of products that allows others to make products you
know better. P
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ESWP Member News

More than 75 firms are currently represented in the Engineers’ Society of Western Pennsylvania (ESWP)
Corporate Member program. Corporate Memberships are available at 3 levels: Gold, Silver and Bronze. Gold
members are entitled to 14 individual memberships; Silver, 9; and Bronze, 5 — annual dues are $2400, $1700,
and $1000 respectively. In addition, ESWP Corporate Member Firms may add 2 additional individuals in our
Under-35 age category at no additional cost. More information can be found at eswp.com. Please contact the
ESWP Office (412-261-0710) for additional details.

NEW! For Government Agencies, Corporate and Individual Memberships
are available at a 50% discount!

Membership in ESWP comes with a long list of benefits! From our continuing education opportunities to earn
Professional Development Hours (PDHs) to the business networking events in our fine dining city club, there
is something for everyone in your organization. Also, ESWP is helping the next generation of engineers with
student outreach programs, giving you the opportunity to participate in many rewarding programs.

ESWP Gold Corporate Member Firms

A=COM CDIM z HATCH
 GATEWAY O

Orbital Engineering, Inc.

ks Aker

® gaiconsultants

ESWP Silver Corporate Member Firms

ASTORINO @y POINT PARK

Architecire Engineering Inferior Design Design Bulkd

KU Resources, Inc.

Lennon, Smith, Souleret
Engineering, Inc.

Civil & Environmental ' PJ DICK

1 , Inc.
Consultants, Inc TRUMBULL
LINDY PAVING

Uhde Corporation



ESWP Bronze Corporate Member Firms
@IST DiIGIOIA GRAY

& ASSOCIATES l\,‘ e e ) g
o S J | Telelracking
‘ 4 DQE Communications LLC ‘4 ms conaultants, inc. et St o s

Aquatech
m @\/ DR PARSONS ri TETRATECH

= BRINCKERHOFF ——
FIGG

Baver W 1|5
e ) Baye laterialScience Paul C. Rirzo Associntes, Inc.

[@ Gannett Fleming o Turner

Bullding the Future
BiG Hatch Mott
: MacDonald b’ \ ® UPMC )z

T DR g 2

l LT Cavrnweie Mellon m
l.,l.!..E.HEIP .FE.F.[’!F Hill Iniernatmnal WG
@ veoua

H INE Consulting WATER
&ciestEn o @
= . UNIVERSITY. /ADE 1 RIM
carc LR Kimball

Laboratories, LLC ABCHETECTLNE | ENCIETING  EOAMLNCANS TECHOL DY
& Lrvisior af Clars leabng Grop
I I

Collective Ffforts, LLC LISANTI P—————— T PATTERSON €01, INC w%&&ﬁc
A Civil and Environmeanial Engmearg
CONVERTEAM M @ SAIETE Gy
THE POWER COMVERSION £0KPANY iﬁ?‘._]_[’_ N‘ﬁ;:;smlth
D> @  sSchnader..  war
EHGIIH'EERS mascaro | | %%v
constructiomn "
i i o v (- S
BADANIELI CORPORATION §,§ullm
SMS 7
dck & 2k ©

Zell Engineers

SRS grows



Finding Solu timx_}_sz

s = E 2 Le DI c c U aAcC 0lo =
N R - -
odern lock and dam infrastruc- =
ture is critical to the nation’s . . S “—
commerce and the movement nation’s grain for export. =
of more than 600 million tons . ] .
of freight commodities valued at more But just like a lot of transportation related systems — ays,
than $70 billion dollars annually, runways, railways and bridges — the waterways’ lock and dam infra-

. structure is in critical need of recapitalization. They were built, for
The inland waterways transport . )
q the most part, during the Great Depression of the 1930s, some even
about 20% of the coal burned . . . .
e 5 older. They are now showing their age, with crumbling concrete and
to generate electricity in failine eloctroni X
utility plants, 22% of ailing electronic components.

domestic petro-
leum products
and 60%
of the

Some of these locks, like those at Emsworth, Dashields and
Montgomery (EDM) on the Upper Ohio in western Pennsylvania,
are too small for today’s larger tows. For example, the largest of the
three sets of chambers at EDM are only 600 feet in length, while
the rest of the Ohio River takes modern tows of 1,200 feet. In these
cases, the tows must split in half and transit one section at a time,
adding cost to the eventual product production.

Funding to modernize our locks and dams has been woe-
fully slow, inefficient and even detrimental. Failure
to fix them in a timely manner has led to escalat-
ing costs, otherwise unnecessary mainte-
nance and structures increasingly at risk
of catastrophic failure. Also, failure
to modernize means that none
of the investments expected
from the projects are to
be realized. For just
one example,
the Lower
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Monongahela Improvement Project is already seven years behind
schedule, costing shippers and their customers $220 million a
year in fuel, labor, and shipping expenses. These benefits could
be very real. Without a changed commitment to complete the
funding for this project, it will be another 10 to 20 years before
we will ever see those benefits accrue to the people and industries
of western Pennsylvania. Over 10 to 20 years, that is an addi-
tional $2.2 billion to $4.4 billion. This squandering is especially
disconcerting since the towing industry has invested so much of
its own funds to get the project completed.

...the Lower Monongahela Improvement
Project is already seven years behind schedule,
costing shippers and their customers $220
million a year...

This same towing industry has been paying for half of the cost

of the modernization through a 20-cents-a-gallon commercial ma-
rine diesel fuel tax. The need is so great, however, that they have
come together and offered to pay even significantly more.

Approximately 50 experts from the U.S. Army Corps of
Engineers and the navigation industry developed, over an
18-month period, a comprehensive consensus-based package of
recommendations to address ways to fund the continued vitality
of this system. Called, the
Inland Waterways Capital
Development Plan, it

was unanimously ad-
opted in April 2010 by the
Congressionally-chartered
Inland Waterways Users
Board and presented to
Congress. If adopted and
included in a bill such

as the Water Resources
Development Act
(WRDA), the Capital
Development Plan will
seek to better prioritize
and address the needs of the U.S. inland waterways system and
provide additional funding for greatly needed infrastructure
improvements.

The plan prioritizes a national list of navigation projects based
on criteria such as economic benefit and condition, and would
allow for the efficient completion of 25 navigation projects in 20
years, rather than just six projects under the current broken busi-
ness model. The plan seeks standardization and design centers of
expertise. It creates jobs, allows for increased exports to market,
and would result in better use of taxpayer dollars to optimize the
full benefits of the waterways navigation system to the nation.

The towing industry, which remains the only user of this mul-
tipurpose infrastructure to pay to support it, has proposed
increasing the tax on themselves by as much as 45%. More

than 200 industry stakeholders including national, state, re-
gional and local organizations, and companies including the
United States Chamber of Commerce, the National Association
of Manufacturers, the Transportation Research Board/Marine
Board, American Land Conservancy, National Audubon Society,
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National Corn Growers Association, National Grain & Feed
Association, Steel Manufacturers Association, National Mining
Association, National Council of Farm Cooperatives, the Port of
Pittsburgh Commission, and many others from diverse segments
of our national economy—have lent their support to this Capital
Development Plan.

Nationally, there are 24 priority navigation modernization proj-
ects that have been authorized by Congress, but these projects
lack funding. With Congressional action, projects are ready to be
built in Ohio, West Virginia, Illinois, Kentucky, Pennsylvania,
Washington, Arkansas, Tennessee, Texas, Louisiana and
Missouri.

...the Nation’s waterways transportation
infrastructure...were once — and still remain --
the foundations for our country’s growth, is a
solution for increasing our exports and putting

American workers back on the job. ...

With nearly 20% unemployment rate in the construction indus-
try nationwide and a desperate need to modernize our locks and
dams, investment in our aging inland waterways transportation
infrastructure could put to work Americans in family-wage jobs
on these priority projects. These more efficient locks and dams
would keep America
competitive in the world
marketplace by reducing
the cost of US manufac-
turing, reducing imports,
increasing exports and
providing a natural boon
to our balance of trade.

Indeed, investing in

the Nation’s waterways
transportation infrastruc-
ture and the sectors and
systems that were once
— and still remain -- the
foundations for our country’s growth, is a solution for increas-
ing our exports and putting American workers back on the job. It
is now up to Congress to determine if they wish to support this
plan and this solution to keep America competitive, strong, and
moving. The industry stands ready to work with Congress on a
bipartisan basis to find a solution and keep America moving.
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L@ oh the
Waterways

By Sandie Egley

hroughout my career in Pittsburgh’s engineer-

ing community, I have inevitably found myself
involved with some aspect of the region’s three
rivers, the Allegheny, the Monongahela and the Ohio. In reflect-
ing over my experiences throughout the years, I felt it would be
beneficial to introduce just a few of the hard-working, skilled and
dedicated professionals I’ve had the opportunity to come to know
and work

with directly.
They are a
part of the
nearly 180,000
jobs that are
directly or
indirectly tied
to the region’s
rivers. As you
drive across
any of the

446 bridges

in and around
Pittsburgh,
they may be
on the water
just below
you, provid-
ing all of us
with the way
of life we have
come to rely
on, day-in and
day-out.

Gary Householder holding the
imaging sonar device

One example
of this is Gary
Householder.
Gary is a third
generation
employee

of the US
Army Corp
of Engineers
(USACE) and
serves as the
Operations
Supervisor

The imaging sonar device assessing
foundation conditions

Specialist Locks and Dams Branch of the Pittsburgh District.
Gary has been with the USACE for over 34 years and one of his
many responsibilities is to operate and maintain the USACE’s
Imaging Sonar equipment. This imaging sonar device (see photo
below) is equipped to provide detailed imagery of underwater
sites such as the locks and dams, bridge piers, and other under-
water structures and
objects. This imag-
ing sonar device is
fully capable in low
visibility areas that
are common condi-
tions within the re-
gion’s rivers, allow-
ing for underwater
operations regard-
less of water clarity
levels. In addition
to the sonar, Gary is the Underwater District Dive Coordinator
and oversees 19 USACE divers in the Pittsburgh District, which
maintain the 23 Locks and Dams and 16 reservoirs. Gary works
with USACE Underwater Dive Coordinators and has helped to
develop the USACE’s program into the world-class organization
that it is today.

Chad McDougall preparing for
a dive at East Branch Dam

Next, let me introduce you to Chad McDougall. Chad was born
and raised in Wyoming and when he graduated high school, he
attended Divers Institute of Technology in Seattle, Washington.
After school, Chad moved to Pittsburgh to be a dive supervisor
with Marion Hill Associates Inc. I have worked with Chad for
years and I can tell you that commercial diving is not the typi-
cal 9-5 job. Chad is on-call every single day and often gets that
phone call in the middle of the night. There have been times in
the middle of winter when Chad has had to break a hole in the ice
in order to get into the freezing river to inspect a gate or to repair
a river wall. Inland diving has taken Chad to many places you
wouldn’t think about when you think of commercial diving. In
addition to diving in murky waters with low visibility, Chad has
inspected many water tanks for local municipalities where they
inspect the inside seams and they also vacuum out the bottom of
the tank with a portable cleaner. On occasion, Chad will be called
to untangle rope from the propellers from boats like those of the
Gateway Clipper Fleet. Last year he was diving in the Hudson
River planting 100,000 native plants in the riverbed. This sum-
mer you can find Chad and his crew of divers at the Emsworth
Lock and Dam assisting with the placement of large grout bags to
provide scour protection.

Did you know that in Fredricktown, on the Monongahela River
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Fredricktown Ferry

there is a ferry that has taken people and cars across the river
for over 200 years? The 35-ton ferry still makes about 200

trips a day and the boat is pulled along by underwater cables
from Fredericktown to LaBelle, Fayette County and costs $2 a
trip. The 64-foot steel ferry can carry up to six cars across the
around 800-foot Monongahela River in about 3 minutes. The
main Captain for the ferry is Larry Rutherford. Larry applied
for this job right out of school and has been piloting the ferry
for over twenty years. Larry has befriended many of his regular
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passengers and enjoys his job. The ferry that is being used today
was constructed in 1948 is believed to be the last remaining such
vessel east of the Mississippi River, and on most days they oper-
ate for two eight-hour shifts, Monday through Saturday.

Over the years, the primary use of Pittsburgh’s three rivers have
transformed from being primarily industrial to now attracting up-
scale development and providing recreational activities. This has
resulted in a paradigm shift that has brought the rivers to be a fo-
cal point of the region. This renewed awareness and appreciation
for the three rivers in Western Pennsylvania will help to ensure
that our rivers can preserve their strategic importance as commer-
cial waterways and support our vast repeational opportunities.
This is further supported by the fact that :n growing numbers,
people are returning to the rivers to work, play, and live. For the
first time since before the American Industrial Revolution, being
close to the rivers is not something that people avoid — it is
something Pittsburghers strive for!

il

About the author...

| Sandie Egley is the Manager of Business

Development for the Michael Baker
Corporation. She may be reached at 724-495-

; g 4166 or at Segley@mbakercorp.com.

* Trophy Sea Run Brook Trout
* Fully Guided Fly Fishing Only
* 10 Miles of Private Waters

* American Plan

Toll Free: 1-800-465-9474
Tel: (514) 457-6580 Fax: (514) 457-9834
Email: info@arcticadventures.ca
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e Econemic Value o
e Pert of [Pittsburghn

By Mike Brinza

he rivers of Southwestern Pennsylvania serve a unique

and vital role in the economic health of the region. The

Port of Pittsburgh is located at the northeastern end

of the inland waterway system and is geographically
unique, comprising three distinct, connected rivers (Allegheny,
Monongahela, and Ohio) that form an arterial network through-
out the 11-county (7,643 sq. mi.) region which passes through or
alongside eight of those counties.

The 200-mile expanse of commercially navigable waterway has
enabled numerous industries

to locate along the rivers in
order to take direct advantage
of inexpensive barge transpor-
tation. This makes the Port of
Pittsburgh economically un-
usual in that much of its cargo
is either produced or consumed
within the port district itself,
instead of simply being shunted

able to bring in basic steel materials and ship finished products
out all by barge; and finally, Southwestern Pennsylvania’s ag-
gressive winter weather can always dealt with in timely fashion
due to plentiful road salt that can be procured less expensively by
municipalities with restrictive financial resources.

The result of this concentrated diversity of industry in proximity
to the rivers is that the range of employment supported by the
Port of Pittsburgh consists not only of those directly involved

in waterway transportation and its peripheral services, but also
those employed by manufac-
turers, utilities, services, and

T_hﬂ Portof | merchants who rely on water-
Pittsburgh's | way transportation directly or
Locks and

indirectly. A study conducted
by Martin Associates revealed
that 217,877 jobs, approximate-
ly 17% of the total workforce,
are supported by the port’s
activities. While the waterway

through to another destina-
tion. There are more than
200 individual barge facilities

/

transportation industry directly
supports nearly 15,000 jobs,
the shippers/consignees also

throughout the port district Mostgumy LY

support a further 30,000 direct

which make the port an integral
and organic part of the regional

manufacturing jobs. Purchases
made by these firms in the local

economy, not merely a single-
point enterprise.

The Port of Pittsburgh handles
much more than just coal.
While coal does account for
three-fourths of the cargo, the
port handles a wide range of
commodities that reflect the
diversity of manufacturing and
commerce. These commodities

include sand and gravel, iron
ore, scrap, non-ferrous ores,

road salt, jet fuel, gasoline,

kerosene, fuel oils, asphalt,

solvents, fertilizers, cement, concrete, lime, glass, and iron and
steel products. The different types of industries that rely on the
waterways for transportation means that most of the inbound
commodities are used within the port district. Inbound and lo-
cally mined coal is used for electrical power generation; locally
mined coal is also shipped out to be blended with coal from other
sources; metallurgical coal is used in the production of coke for
steel-making; building and construction materials are produced
locally using sand and gravel, lime, gypsum, and asphalt; jet fuel
arrives by barge for use at the Pittsburgh International Airport;
plastics manufacturing is supported by petrochemicals shipped by
barge; specialty steel products manufacturing benefits by being

economy (totaling over $9 bil-
lion) supports almost 150,000
jobs, referred to as “indirect”
jobs. Finally, re-spending by
direct employees among local
businesses supports another
23,000 “induced” jobs. Taxes
T imeees  generated include $2.2 billion
—— federal and $1.0 billion state
LEGEND taxes. The region is home
—— City of Pittsbargh -
o Counties to 2.65 million people, all of
= Locks and Dams whom are affected by the rivers
=== Inierstale Highways .
in some way, whether as em-
ployees, consumers, participants
in recreation and tourism, or as
taxpayers (the movement of freight on the water takes much of
the burden away from overland infrastructure).

Consumer-based commerce is also supported by the waterways,
with water-related recreation being an important component

of the leisure life of residents in the region. Pleasure boating
activities include fishing, motorboating, and rowing, kayaking,
and canoeing. Commercial boating operations consist of excur-
sions, guided tours, educational programs (“floating classrooms”
where students learn through direct interaction with the rivers),
and passenger services such as water taxis and shuttles. The
rivers are also host to organized events such as the Three Rivers

Pittsburgh ENGINEER 21



Regatta, the Head of the Ohio,
and professional bass fish-
ing tournaments. As a direct

Jobs generated by river system activity in the Port of Pittsburgh

outgrowth of the popularity
of water recreation, marinas
and waterfront restaurants are

217,877
total jobs

as plentiful as industrial river
terminals.

Finally, an often-overlooked
economic impact of the riv-
ers is the availability of the
water itself. Southwestern
Pennsylvania’s expansive wa-
tershed is a plentiful resource
for community water, indus-
trial water supplies for various
manufacturing processes,

and even firefighting water.
However, the mere presence
of the rivers is not enough to

HEE N

ensure consistent and reliable water supply to meet these needs.
The stable pools created by the navigation dams guarantees ad-
equate depth to keep water intakes submerged. In addition, flood
control dams upstream on the main rivers and tributaries help

smooth out seasonal changes.

The Port of Pittsburgh is an economic engine that doesn’t simply
impact Southwestern Pennsylvania, it defines it, and yet none of

this is possible without a fully
functioning and reliable sys-
tem of navigational locks and
dams. Continued investment
in this important segment

of our nation’s infrastruc-
ture is critical to maintain-
ing the economic vitality of
Southwestern Pennsylvania.
The adverse impacts of an
inability to navigate these
waterways would not only be
detrimental to the district,
but would likely resciate far
beyond the immediate area.

30,192

45,079 tatal
direct jobs

Direct jobs — transportation services

Direct jobs — shippers/consignees

Indirect jobs — generated from purchases by firms About the author . . .

Induced jobs = generated from purchases by direct employess ) ) )
Mike Brinza is the transporta-

tion ana-

lyst for the Port of Pittsburgh Commission. II .

He has written articles for the US Coast
Guard'’s Proceedings of the Marine Safety

& Security Council and for the Walls Are | o8

Bad outdoor recreation website. He can be
contacted at mike@port.pittsburgh.pa.us or by
telephone at 412-201-7333.

CARNEGIE SCIENCE CENTER

One of the four Carnegie Museums of Pittsburgh

22

event rentals

at CARNEGIE SCIENCE CENTER

Located on the North Shore, we’ve got a perfect view of the Point,
awesome spaces, and cool ideas for original events that are out

of this world.
e Corporate events * Banquets and meetings
e Wedding receptions ¢ Milestone anniversaries

e Birthday bashes e Parties and celebrations

Call 412.237.3403 to begin planning your special event.

Have a group and want to explore the Science Center?

Call Erica Tamorria, Group Sales Manager,
at 412.237.3434 to plan your outing for 15+ people today!
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Engineers Without Borders at

Carnegie-Mellon University Hard
at Work in India

By Joshua Jedlicka

hen Carnegie-Mellon University (CMU)

engineering students think of an unproduc-

tive day at school they may be talking about
a challenging exam, a failed lab experiment, or maybe lack of
sleep to meet the rigors of their degree programs. However, they
have the security in knowing
their education will not be
distracted by lack of electric-
ity, suffocating heat, noise or
air pollution in classrooms.
Imagine being six years old,
learning to read and write,
study the fundamentals of
math and science, or even
eat lunch in classrooms with
temperatures over 1000F
and without electricity.
These conditions are a daily
occurrence for students at
Symbiosis Primary School in
Rampur, India, where a team
of CMU students are working

to improve the conditions for Symbiosis primary school students meet with EWB volunteers

learning through Engineers
Without Borders (EWB).

Four hundred K-6 grade students at Symbiosis must develop
the building blocks of their education on occasional days with-
out state-supplied electricity, and in classrooms affected by the
searing heat of this region. When electricity is unavailable, the
school runs aging diesel generators which produce loud noises
and noxious diesel fumes. This is an unfortunate necessity in
order to operate fans to cool down the rooms, or for any kind
of learning involving computers at this school. The realities of
Symbiosis are not uncommon in this urban region of India.

Challenged by extreme poverty, schools cannot afford a better
solution, but they are not without resources, ingenuity and hope.

The EWB-CMU team was introduced to Symbiosis through the
efforts of Pittsburgh-based engineer Dr. Sam Shamsi. Sam grew
up in the region and knew of the difficulties of learning in the
conditions the Symbiosis
students faced. While visiting
family in 2010, he met with
school officials and returned
to Pittsburgh determined to
work with EWB to find a so-
lution to improve the learning
environment. EWB-CMU
team was eager to help, and is
currently developing a design
for renewable energy systems
to power the school.

A team of six CMU stu-
dents and Dr. Shamsi vis-
ited Rampur in March 2011.
Joining in this global effort
were two Indian-based engi-
neers from nearby Delhi who
are serving as in-country volunteers and are also technical experts
in solar applications in India. Symbiosis official and students
were excited and hospitable hosts, and the CMU team was able
to gather data, exchange cross cultural lessons and communicate
the needs and objectives well with this English-medium taught
school. Community input and the long-term financial commit-
ments were discussed with school administrators to understand
the needs of the school and to ensure the CMU team is designing
practical, sustainable solution.

Upon completion of the site assessment, the EWB-CMU team
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has determined that installation of a solar photovoltaic energy
supply is the best solution to provide Symbiosis with reliable,
clean energy as desired by the school. Symbiosis’ commitment
to environmental stewardship within their curriculum has excited
the EWB-CMU team and basic elements of solar energy will be
taught to all students through lessons created by the EWB-CMU
team. Excitement and hope is rampant according to EWB-CMU
Student Project Manager Tejank Shah, a Sophomore double ma-
jor in Materials Science and Biomedical Engineering: “We were
just so overwhelmed by the generous hospitality we received dur-
ing our stay in India. The school prepared a formal reception and
showered us with thank-you cards and requests for autographs. It
really was heart-warming to experience such an atmosphere.”

With a firm community buy-in, CMU team is undergoing a paral-
lel design effort with an Indian-based solar vendor to install a
solar array by March 2012. Acting as designers, project manag-
ers, fundraisers and cultural ambassadors, the CMU team has
developed a multitude of real-world skills to complement what
they are learning in the classroom. “I believe engineers have a
responsibility to design and implement solutions that not only
address pres-
ent issues,
but take into
account life-
cycle sustain-
ability and
allow for fu-
ture growth,”
says Eva
Humpbhrey,

a Junior
Mechanical
Engineer
major and
member of the first site assessment team. “Considerations for the
future are especially important when working in the developing
world because the growth rate is so high and precedents are not
yet set.”

An advantage of this project is the significant potential to work
with the community to reproduce similar solar projects after
Symbiosis is successfully installed, and empower community
members to create new economic opportunities for themselves.
Meeting the demands for clean energy in rapidly expanding
urban areas is a critical global issue of the next century and the
EWB-CMU team has this idea firmly in their vision. Dr. Shamsi
adds “most EWB projects address needs of remote communi-
ties. Project Symbiosis is the first EWB project that will help the
educational needs of an inner city community using renewable
energy.”

Mentoring_——

Excitement, passion, discipline, altruism — these are all words
which describe the efforts of the EWB-CMU team involved in
the Symbiosis project, but also for their determination to create

a better world through engineering while developing their own
career skills in engineering. Mr. Shah, who started his managerial
role as an 18 year old freshman has noted, “as the student project
manager, [’ve learned to effectively communicate with people of
different backgrounds, oversee a variety of planning tasks, and
create and adhere to a realistic project budget and time-table. I
certainly will be able to carry these skills into my future engineer-
ing career.”

The dream of seeing these children learn in improved conditions
to become future leaders in renewable energy is what drives
EWB-CMU as they take this project into construction. The efforts
of EWB-CMU are fully voluntary for this non-profit organiza-
tion. The students and mentors donate their time for design and
oversee raising all funds required to provide travel for the team
and supply materials for the implementation of the project. The
team is constantly seeking new participants and also funding to
ensure this project can be completed. If you have any interest in
participating or donating to this effort, please contact EWB-CMU
Student President Kyle Shatzer kshatzer@andrew.cmu.edu, and
Symbiosis Project Manager Tejank Shah tejanks@andrew.cmu.
edu. The Symbiosis travel experience is documented at: http://
poweringsymbiosis.blogspot.com/, and more chapter informa-
tion can be found at the EWB-CMU website http://www.contrib.
andrew.cmu.edu/~ewbcmu/index.html P

About the author...

Joshua Jedlicka is a Professional Mentor with the EWB-CMU
team. He is an environmental engineer with CDM in Pittsburgh.
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November 13-17, 2011
Hilton in Walt Disney World Resort
Orlando, FL USA

The IWC is dedicated to advancing new developments in the treatment, use,
and reuse of water for industrial and engineering purposes and to the training
of best practice principles to those new in the industry. Each year the I\X/C
presents a four day technical conference and exhibit hall to expand your

knowledge base in the water and wastewater treatment.i
industry experts on a variety of topics, advance your care
training, and earn professional development hour

Visit www. eswp com/water for more mformatlon

dustry. Presented by
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128" Annual Engineering Awards Banquet
Wednesday, February 22, 2012
David L. Lawrence Convention Center, Pittsburgh, PA

Honoring 2012 William Metcalf Award Recipient Bernie Fedak
and featuring
Guest Speaker NASA Astronaut Catherine Coleman

The Engineers’ Society of Western Pennsylvania (ESWP) Annual Banquet is the
premier networking event for the technical community in this region. Our 128th
banquet, scheduled for February 22, 2012 at Pittsburgh’s David L. Lawrence
Convention Center, is poised to uphold the highly valued networking, and advance
ESWP’s primary mission: engineering education. Please mark the date now on your
calendar and plan to join us for a very special evening.

For the latest updates on the ESWP Annual Banquet including Engineer and project of the Year Nomination Forms,
please visit our web site at: http://www.eswp.com/eswp/annual _banquet.htm
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