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A Purpose-Oriented Approach to Transshipment Terminal Development

by DR. A. T. YU, P.E.

WILL WE BE ABLE TO SUPPLY

the raw materials necessary
to maintain the standard of living?
Billions of dollars will be needed
just for mid-America's ports. ()
Because transportation is a major
component of the gross national
product, (") wsers of raw materials
the world over are evaluating trans-
shipment schemes to help reduce
product  cost.  Evaluating  these
schemes is a complicated process
as a result of the many factors that
impact supply decisions.

A Purpose-Oriented  Approach,
POA, can be a uscful tool. It de-
fines the purpose of the transship-
ment terminal within the transpor-
tation system to help eliminate ex-
traneous factors, It focuses atten-
tion on economics, from mine to
product. Only by considering  all
economic impacts can the user hope
to optimize cost reductions. The
POA also examines how the trans-
shipment facility can meet todav's
demands and tomorrow’s uncertain
requirements. Finally, a methodol-
ogy is incorporated to develop the
transshipment idea into a reality.
By using this approach. the many
complex issues will be confronted.
Each will be ranked by impact and
urgency and logically solved in an
astute program.

A prime example of the Purpose-

Fig. 1—Pride Transloader is a processor terminal situated in Pride, Ala,
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Oriented Approach applied to a coal
transshipment facility is the Supe-
rior Midwest Energy Terminal. In
less than 25 months, the necessary
environmental approvals were ob-
taincd, an  economical financial
package was prepared, and the $45
million transshipment terminal was
engineered, built and placed in op-
eriation, The ability of this terminal
to take advantape of attractive car-
rier rates was the reason that De-
troit Edison sipned a 26-year coal
contract with Decker Coal Co. and
invested a total of 307 million in
capital equipment. (") In testimony
to the signilicance of the Superior
Midwest Energy Terminal, it has re-
ceived the most prestigious awards
from two highly esteemed U, 5. en-
gineering societies:
® The American Society of Civil
Engineers, 1977 outstanding civil
enginecring achievement award, (*)
® The National Society of Profcs-
sional Engineers outstanding engi-
neering  achievement  award  for
1976, one of 10 projects named. (")
This is the first, ever. for a trans-
shipment terminal. The awards
place the terminal in prominent
company, Other engincering
achievements that have been hon-
ored are the Alaskan oil pipeline,
the Viking Mars landing project,
and the St Lawrence Scaway,

It receives and bls;nds high, medium and low sulfur coal to provide Georgia
Fower with an enwmnmentﬂllf acceptable and economical fuel. The different
coal piles can be seen in the evening view of the stockpile and stacker.
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THE PURPDSCS OF A TERMIMAL

A transshipment terminal serves
one or i combination of several
purposes. They are: “link,” “ware-
house,” “distributor,” and “proces-
sor.” The “link™ terminal is an in-
termodal transportation facilitv that
literally links two different modes of
transportation.  The “warehouse™
provides storage for system fluctua-
tioms  between supplier and con-
sumer, The “distributor” serves as
an eflicient shipping focal point.
The “processor”™ has the capability
to add value to the product, By de-
termining the primary function of
the terminal, eflorts will be directed
efficiently to resolve major issues
firse,

The “link™ transshipment term-
inal occurs at the interface of dil-
ferent modes of transportation. This
terminal may be rail-to-river barge,
truck-to-rail, rail-to-ship, or any of
several other combinations, Tts dis-
tinctive feature is the ability to sat-
isfy the requirements of different
transportation lines while maintain-
ing an elficient operation. The
“link™ terminal must cater its serv-
ices to the rate structure of trans-
portation lines. Serious considera-
tion must be pgiven 1o demurrage
versus terminal charges. Not only
are  there  differences  between
modes, but also there are often dif-
ferent rale structures within o single
made. Rail is an excellent example.
Demurrage for a random rail car
triin may be absorbed easily for
several davs while a unit train op-
eration tvpically will incur substan-
tial penalties if not turned around
in four hours by the terminal.

In June 1979, a “hink™ terminal,
which appears on the front cover,
was commissioned on the west bank
of the Mississippi River near Keo-
kuk, lowa, This facility receives
Gillette, Wyo.. coal [rom Burlington
Northern unit trains and transfers
it 10 river barges, The terminal sup-
plies coal to Interstate Power Col's
Lansing, lowa, generating plant, as
well as third-party user tonnages.
The combination route takes ad-
vantage of attractive unit train and



barge rates. The unit trains must be
unloaded within [our hours to avoid
demurrage and qualify for the unit
train rate, The site was selected to
“hold down transportation  costs,”
(")

The desirability of a “link™ ter-
minal may not be apparent at first
slance. A more direet route or the
availability of a single mode of
transportation may appear to be the
logical solution. It is not until cost
comparisens  and reliability - con-
siderations are examined that the
advantages of a “link” terminal are
appreciated. The real criteria, cost
and reliability, then easily over-
shadow other aspects.

The “warehouse™ terminal 15 de-
signed as an economical site for
storage. It may mitigate the elfects
of seasonal fluctuations of supply as
grain terminals do between farmer
and baker. It may smooth peak
consumer demand periods, Christ-
mas, [or instance, The “warchouse™
terminal also may serve as storage
to moderate the effects of interrup-
tions in transporiation, These may
be expected, as the freezing ol the
upper  Mississippi and  the Great
Likes, or unexpecied, as supplicr
or carrier strikes, The warchouse
lunction of a terminal can be highly
sophisticated, such as the many
computerized  svstems  being  used
lor selecting, stacking and retriey-
ing condainers in a yoard capuble of
housing hundreds of units.
ADVANTAGE OF DISTRIBUTOR TERMIMAL

The “distributer™ transshipment
terminal offers cuslomers the ad-
vimtapee of volume. Yolume applies
to beth product cost and {ranspor-
tation charges., Within an c¢conom-
wal peopraphic area, o “distributor™
terminal can forward o prodoct al
a lower cost than the costomer can
abtain directly, Again, 10 s the de-
hvered cost and not the direct route
that 15 of prime consideralion,

The Keokuk Tacility and the Peli-
can Island bulk terminal, Galves-
ton, Texas, illustrate how the low
volume consumer can benefil [rom
the “distributer™ werminal, The low
volume coal user, one that usually
purchases less than 350,000 tons of
coal per vear, is luced with several
problems  while  negotiating  fuel
supplyv. Its plant may not have the
slorage l.'q'l]"‘:“.‘“l-" NECCSSArY o re-
ceive large lot shipments. Plant

FIG, 2-TRAMSSHIPMEMNT TERMIMNAL

COMPARISON

uUnit
Feature (Containerd  Bulk
Cirection Bidirectional Usually one

way

Storage  Inven-  Comples Himple
tary Conlral
Envirenmantal  Minimal Extensive
Contral
Usars Many Prod-  Usually  one

ducts [Stand- preduct cate-

ardization) ROry
Measurement Units Tans, bushels
Product Value High Generally  low

Added Value Very Low Low but can
hawe signifi-
cant  impact

Capacity {tons] Low High

equipment may not be adequate to
unload the carrier within the typical
time period or be available on the
normil 24-hour basis. The user may
not be accessible to the most eco-
nomical carrier or transportation
mode. The yearly tonnoge  asell
makes obtaining the best f.0.h. mine
price difficult, The Keokuk facility
and the Pelican Island terminal, by
comhbining the needs of many users
and being  strategically  situated,
will salve these problems. They will
be abie to allocate operating and
capital costs over a wide base and
thereby deliver coal at o lower cost
than the consumer can obtain
atherwise,

The “processor”™  transshipment
terminal performs a4 unique opera-
tion to add value to the product. For
coal or iron ore, it may be o blend-
ing operation 10 meet vser or gov-
ernment requirements, The terminal
performs o vital operation and in-
creases product value.

The Pride Transloader, Pride,
Al shown n Fig, 1, and the In-
land Gull Terminal being developed
on the Ohio River near Owensboro,
bow., wre processor focilitics for the
power industry. The cost of cnerpy
s increasingly becoming o burden,
Both el supply and emission con-
trol costs are severely  impacting
clectric rates, Compounding utility
problems s the fuct thal coal’s
properties preatly vary from region
Lo repion and even mine Lo mine,
These Tacilities offer the solulion:
prescription  coal. By accurately
blending several Lypes ol couls, they
cun supply coal whose propertics
are prescribed to best meet plant
requirgments. Not only  cun the
utility  specily the BUT.UL, Tusion
point, and ash content 1o best meet
boiler characteristics, but also it
can limit sulfur content as an eco-

nomicul alternative lo  scrubbing
technology. The use of economical
unwashed high sulfur coal is of par-
ticular interest to the fuel supply
manager because it lowers coal’s
unit price to help the utility main-
Lain rales.

As the real world rarely permits
anything to be neatly and conveni-
ently cateporized, most transship-
ment terminals are a combination
of two or more types. For example,
the Superior Midwest Enerpy Ter-
minal combines the attributes of the
“link™ and “warchouse™ terminals,
It links unit trains to Great Lakes
seli-unloaders. Because the lake
shipping  halts during the four win-
ter months but rail receipis continue,
the Superior terminal must also
function as a warehouse. It is engi-
neered to store up (o 7 000,000
tons of coal. (') Recognizing the
individual types within a terminal
and ranking each provides a priority
lisl, This list determines the atten-
tion and investment  cach  type
should be allocated.

TERMINAL IN A TRAMSPORTATION SYSTEM

Transportation is a major com-
ponent of the economy. Every con-
sumable ilem must be transported
not once but quite oflen many
times, Elements in the transporta-
tion system mav stretch from the
mine where the iron ore is ex-
tructed, ta the beneficintion plant,
steel mill, manulacturer, wholesaler
and retailer.

Ta visualize more casily the raw
material to finished product chain,
it is best to seement the chain into
unit and bulk categories. Unit ap-
plics to poods, whether in process
or finished, that can be packaged
individually, skid-mounted or con-
tuinerized. Bulk applies to iron ore,
coal, prain or other commodities
that can only be handled econom-
icully in a loose mass, The signili-
cant differences between unit and
bulk are summarized in Fig. 2,
transshipment terminal comparison,
Several striking differences can he
noted. The unit terminal can be de-
seribed as having relatively low vol-
wme but high value products, 1is
environmental restraints are minor,
but the inventory problems are
complex. The bulk terminal handles
a penerally low value product, but
its throughput volume is high. s
inventory problems are minimal,
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but the environmental concerns are
substantial, One type of terminal is
the antithesis of the other, but both
are necessary to the manufacture
of products and complement each
other at ports throughout the world.
Using these two broad catecories,
unit and bulk, Tacilitates analyzing
transportation  without  hecoming,
entangled with the many different
industrics that independently oper-
ate within the transportation svs-
tem. Understanding the many fue-
tors that impact the lacility will in-
sure that market objectives are real-
istic. The effects of competition,
povernment and cconomic  trends
cunnot be dismissed.

The Lorain pellet terminal on
Lake Erie, illustrated in Fig. 3.
demonstrates how companies like
Republic Steel Corp. constantly are
examining their transportation sys-
tem and striving 1o reduce delivered
cost and improve service. Republic
identified the economies of the new
[000-ft. lake wvessels as a distinct
advantape In shipping iron ore to its
Chio plants, It is, however, impos-
sible to merely upgrade the shipping
fleet. The narrow, winding Cuva-
hoga River, which serves the plants,
is 1 major obstacle. Republic elected
to build a new transshipment facil-
ity at Lorain, Ohio. The terminal
is being built to receive pellets from
the superships, It will stockpile the
pellets to compensate for the {reez-
ing of the water route, The terminal

L o - e T

will also load both river vessel and
trains. Republic Steel has, there-
fore. given the transportation sys-
tem added dimension and [lexibility
while reducing delivered cost, It is
establishing o link-warchouse trans-
shipment  terminal o accomplish
this.

ECONOMICS — THE CENTRAL ISSUE

The definition of the terminal is
important but what one fact will
make the facilitv o viable enter-
prise? What are users mosl inler-
ested in? The central issue is total
costy that is what counts, This cost
consists ol live components:
® Production ([Lob. producer).
Transportation,
Terminal capital cost,
Terminal operating cost.
Pracess cost,
Terminal capital cost is only ane
component of the total cost. Quite
olten, it may nol even be a major
factor. This is true for both manu-
factured components, which have a
high product value, and bulk prod-
uets, which have a high transporta-
tion cosl, often between 305 to
60% of total cost. (") Using the
total cost to determine the viability
of the transshipment  terminal
should focus attention initially on
reducing product, transportation or
process cost. These categories gov-
ern overall economic attractiveness,
Minimizing terminal charges  will
help, but if the other substantial ad-
vantages are not evident, then mini-

mizing terminal charges cannot be
effective. In other words, a ma-
croeconomic view must be taken.

The macroccomomic  view  of
transportation can be applied to
both bulk shipment and container-
ized shipment, Detroit Edison™s low
sulfur coal movement through the
Superior Midwest Energy Terminal
is an excellent example, Low sul-
[ur coal was determined by Detroit
Edison to be more economical than
ather coul {product cost) and en-
vironmental  control  technologies
(process cost), In addition to this
product and process economic ad-
vantage, the transportation route is
credited  with  reducing  delivered
cost by 56 to $8 a ton, (") Pro-
jecting this cost over the 200,000~
000 tons contracted to be delivered
over 26 years, the transportation
cost savings alone will be in excess
of 51 billion!

Site  selection should consider
miny factors, Often  compromises
are necessary because all desirable
features will not be available at any
one site, Farsiphted avuthorities, like
the port of Galveston, Texas, have
examined closely the best advan-
lages. Galveston has developed ex-
cellent rail and truck systems to
serve the port, where lengthening
of the existing channel and drede-
ing it to 54 ft. also are under way.
To speed deliveries, the Galveston
connection was developed. Tt is o
container svstemn that allows carpo

+ LORAIN PELLET TEFIMINAL

— e

Fig. 3—Artist's mndltmn uf ]_tlrall'l pellet terminal developed by Republic Steel to reduce transpurtahon cost. The
facility accommodates 1000-ft. self-unloaders, stores pellets, and loads both river vessels and rail providing an eco-

PAGE 4

nomical and Tlexible transportation system.



to be placed aboard ship the same
day that it is delivered. Galveston
i5 also one of the few world ports
to offer complele services under
one management. (M)

Carefully planning the transship-
ment terminal is cost effective. In
ORBA's experience, the cost of a
plan is less than 15 of project cost
and has resulted in savings of as
much as 339 of capital cost, The
Two Harbors taconite terminal of
DMELR. Ry, a subsidiary of ULS,
Steel, 15 an excellent example. Capi-
tal cost estimates were slashed from
$32 million to $35 million. (') The
ORBOOM, illustrated in Fig, 4.
was conceived specificallv for that
terminal, Tt was the key factor that
reduced capital costs to an accept-
able level. The ORBOOM helped
make the revitalization of this his-
toric 60-year old terminal a reality.
The terminal was recognized by the
National  Seciety  of  Professional
Engineers as one of 10 outstanding
engincering achievements lfor 1978,
Although developed for D.MALR,,
the ORBOOM can be applied to
any pocket dock installation. Capi-
tal cost is important; however, it
should not divert attention from the
central 1ssue, total cost,

SWMPLICITY = RELIABILITY — FLEXIDILITY

Alter identifying the purpose of
a terminal and evaluating the cen-
tral issue, three  elements  that
should be considered to satisfy 2
user's objective are: simplicily, re-
liability and flexibilitv. Often, sim-
plicity in design will lead to re-
linhility and Mexibility,

The Superior Midwest Energy
Terminal is an eloguent illustration.
To consure ity completion within 2
siringent Dwo-year requirement, the
simplest possible system was con-
ceived, Simplicity resulted in re-
duced engincering time. the least
number of components, and mini-
mum number of conveyor transier
poeints, Minimized use of machinery
and supports helped o redoce ¢on-
struction time and  environmental
impact, This philesophy alse was
applicd to reliability, All nine con-
vevor drives, lor example, were
standardized as identical 300 hp.
units. Multiple drives were utilized
as  required, Mow, the terminal
stocks just one complete spare con-
veyor drive to guarantee a ready
replacement. This greatly simplifies

Fig. 4—D.M.&LLR. Ry.'s taconite terminal in Two Harbors, Minn., where the

patented ORBOOM shiploading system reduced capital cost to make revital-

ization economically feasible. In 1978, this was one of 10 projects honored
to receive an cutstanding achievement award of M.5.P.E.

inspection and Tacilitates preventive
maintenance and repair,

Flexibility  also leads to many
other benefits. The past few years
have been punctuated with the dra-
matic evenis such as the oil embuar-
po and the opening of the People’s
Republic of China. The ability of a
sysltem to respond to unforeseen
pressures s a  distinctive  benelit,
Adapting  to  changing  markets,
praduct mix, volume, carriers and
carrier cquipment can put the term-
inal in the enviable position of be-
ing in the right place at the right
time.

One fexihle terminal, the result
of ncreased usage of a port with
limited expansion arca, is Chile's
Coquimbo  port,  Antiquated  ship-
loading costs  were  unacceptably
high. To mechanize the operation
and maximize the usage of the
available dock space, a mobile ship-
loading swatem was devised to load
iron ore rapidly. This system can be
rolled aside when not in use, giving
the dock the dual capability of bulk
and heavy general cargo, (™)

TIE IT TOGETHER WITH A 'MASTER PLAMN

With the terminal delined, and
its cconomics in lerms of reducing
total cost confirmed, a master plan
should now be developed, This plan
draws upon the best available in-
formation to detail the facility that
best satisfies industry requirements
and market projections, 1t should
incorporale  simplicity, reliability
and [lexibility. The plan should ex-

amine contingency alternatives, Tt
should determine the effect and re-
action to a 109, 209 or 40%
swing of throughput wvolume. In
short, the master plan projects the
transshipment terminal into several
situations. It is more encompassing
and enlightening than a leasibility
study, because several paths are
pursued and evaluated. Often when
relationships are too complex to be
illustrated by equations, the master
plan is then best completed with a
computer simulation of the trans-
shipment terminal. Advantage can
be taken of the computer's ability to
spew a complete record of every
situation just by varying paramet-
ers. This assumes, ol course, that
the statistical descriptions, attri-
butes of the entities, and maodel
prioritics are defined conceptually
to accommodale all appropriate
possibilities. Properly used, a term-
inal simulation will, within the pro-
cedural ramework, scrutinize the
conditions  and  reactions of the
terminal  as it services  arriving
transportation modes. (")

The master plan may employ one
of three basic tactics: optimistic,
pessimistic, strategist. Each  sub-
scribes to a  different corporate
ideclogy of opportunity and  risk,
Each incorporates the classic eco-
nomic relationships of lixed and
variable costs. The benefits and dis-
advantages of each are illustrated
and described in Fig. 6, cost com-
parison,
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After analyzing the industry, the
market and the facility itself, the
prospects of the transshipment ter-
minal should now be clear. If un-
favorable, needless to say, other
more lucrative ventures should be
investipated. If the analysis proves
the terminal to be a profitable op-
portunity, only then is it time to
commit funds.

IMPLEMENTING THE PLAN

To make the transshipment term-
inal a reality, an implementation
program is required, The program
should define what, where and
when.,

This reduces the risks normally
attendant to any construction proj-
ect and still provides freedom for
the contractor to determine how
the goals may be met best. Major
elements of the implementation pro-
gram include an economic review,

permit  application, engineering,
procurcment, construction and com-
missioning.

If a full economic evaluation has
not been incorporated, it is now
prudent to commission a feasibility
study. This engineering study should
confirm capilal and operating cost.
Both are important. Decisions
should not be made on a capital
cost alone because the significance
of operating cost is equal to that of
capital cost.

The most cconomical terminal
is one in which the operating
charges cquate to the annual capi-
tal recovery cost. In Fig. 7, the ap-
proximate cost is derived for han-
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Superior Midwest Energy Terminal,

dling 5,000,000 tons per year by
several dilferent hypothetical bulk
transshipment terminals. As capa-
Bility increascs, both operating and
capital cosls increase, Several as-
sumptions are made and all operat-
ing costs are categorized as hourly
to simplily this example. Fie. 8
graphically illustrates these costs,
It indicates that the most cconom-
ical terminal 1o handle a throughput
of 5,000,000 tons per year is one
whose capability is about 4000
t.p.h. and has a total cost of about
%1 per ton, This figure, of course,
depends on many factors including
site soil conditions, local labor rates,
and corporate financing capability.
For other throughputs, similar cal-
culations will indicate what term-
inal is best suited for those assump-
tions, The evaluation of an actual
terminal would include a sensitivity
analysis to determine the capacity
that most economically handles the
anticipated range of throughput. It
would also consider the require-
ments of the interfacing modes of
transportation, An advantage of this
thorough ecconomic evaluation that
should be considered is that it dem-
onstrates the forethought given the
project, and provides a  rational
basis for action.

PUBLIC APPROVAL IM FDRM OF PERMIT

In the last 20 years, the public
has become aware of industry and
industry’s effects. Public approval
in the form of a multitude of per-
mits is required to protect the en-
vironment, saleguard the public,
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Fig. b—Cost comparison graph.

and insure that neighbors express
their concerns. Because an unex-
pected detrimental effect may delay
construction, increase costs, or
agbart the project completely, per-
mits should be applied for expedit-
ipusly, By examining the issues be-
fore submittal and incorporating
those features that meet apency re-
quirements, the applications have
the best opporiunity of being ac-
cepted  without lengthy  revisions
and delays. Delays themselves can
be a substantial cost.

High escalation and construction
interest rales are increasingly im-
pacting project costs. One method
vsed to reduce their impact is (o
minimize the implementation per-
iod, The specilication of the project,
for nstance, could be initinted at
the same lime as permits, This can
reduce the schedule by several
months, The objective of project
specification is to itemize and stip-
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a prime example of the rational appreach.

necessary environmental approvals were obtained, an economical financial package was prepared, and the $45 mil-
lion transshipment terminal was built and placed in operation.

In less tham two years, the



FIG. E—COST COMPARISON

Throe laclics may be incorporabed inlo a
master plan: oplimistic, pessimistic and stra-
legisl. The solection ol one largely  delor-
mines the facility’s fulure potential. The
graph of ecach tactic illustrates how figed coslt
[predominantly  eapilal cosl) and  wariable
cost  (predominantly  operating  cost) altect
ihe economics ol the facility,

Tache A, oplimistic, is ulilized best when
targe  throughput volumes are assured, A5
seen, it incorporates a large fisod cost with
a low variable cosl, This is typical of an ex-
tensive, automated systern, 1t has  sowveral
distinet benetits, &1 high throughputs, it s
thee most economical, The wvariability of ils
cost range iz very narrow; lherefore, costs
arge highly prediclable, Because a substantial
porcentage of cost is allecated 10 o fiked
category, as a morlgage for instance, eccala-
liom i5 reduced because it Targely applies
only o the variable portion, Tactic &, there-
lore, has several ecenomical advanilages and
in highly predictable, The major  disadvan-
tage of Tactic A is its inability fo accomme-
dale  prudently low  threughpul svolumes, 1L
should only be used where high throughputs
can justify the initial fised investroent,

Tactic B is defined as pessirmistic, s low
initial investment s eppealing: but, because
it results in a correspandingly stesp variable
cost, it is doubliul that Tactic B weuld ewer
resull inoa major transshipment terminal, At
low throughput welumes, Tactic B is most
eccnemical ulilizing a minimum amount of
equiprment and perscnnel, As throughput vol-
ume increases, however, the additicnal vari-
Bble expenses incurred as either terminal
cosl or demurrage quickly make it uneco-
nomical. The steep slope of wvariable cost
atsn makes specilic costs difficult to predict
accuralely as wolume {luctuates.

Tactic €, strategist, subscribes to the ad-
vantages ol both A and B while mitigaling
their weaknesses, 115 initiol lixed ineestmont
is relatively low and its variable cost range
s refalively parrow. Tactic © can incorpor-
ate these by featuring a master plan that
provides staged expansion and automation,
as warranted by increases in throughput, Tac-
tic € is clearly advantageous to lhe entee-
preneur who desires to penetrate into a R
of expanding market. |1 should Be  noted,
howewer, thal cornerstones of  businesslike
ubililies also use Taclic C. Electric power
peneration plants are designed normally  as
mulliple wnits that are added to mainiain
reserve  generaling capacity  as  demand  ine
creases. Taclic C does lake mare forethoupht
than oither A or B; bul, its banelits over the
A, Hyoor Alvear life of the project will be
substantial, The sieged growth of Tactic ©
is alza essenbal lo most engineering dosipns
hecause lheir neglecl is likely 1o lead 1a
costly corrections,

ulate the complete project. It ap-
plies 1o such diverse considerations
as quality level, equipment selec-
tion, contractor responsibilities, and
payment terms, Its purpose is 1o
avoid the construction pitfalls by
developing a document that speci-
fies every leature of the fucility and
its construction, The document be-
comes the contract by which all dis-
putes are arbitrated,

The next step in the implementa-
tion plan is engineering the facility
in detail. The engineer’s charge to

safeguard life, health and prop-
erty (™) clearly defines his princi-
pal responsibilities. It is, however,
not sufficient 10 merely desien the
facility to meet engineering stand-
ards or those published by the U, 5.
Department of Labor, (") The en-
gineer must be cognizant of operat-
ing methods, A transshipment term-
inal is built only once, but the op-
erator must live with it daily,

Any design, regardless of how
safely it may have been engineered,
will become a hazard if it encum-
bers operation. The pressure of
production  can  precipitate short
cuts that border prudence. The ex-
perience of operators should, there-
fore, be actively sought and their
valuable insights incorporated into
the final design. Design engincering
should alse not be confused with
lextbook equations or selection of
equipment, It should be practical
and innovative, If existing cquip-
ment does not it the svstem, inno-
vative engineering should be used
to design suitable components. Op-
erational advantages must not be
sacrificed merely 1o use existing
product lines,

Procurement, the purchase of all
equipment and services, utilizes the
contrict as the unit of measure, The
purchasing manager’s first charge
is the interests of his company. (")
The procurement [unction, there-
fore, must join the objectives of the
contract 1o those of the company.
Price. delivery dates, and pavment
terms must all be reconciled to in-
sure that the best value s obtained.

CONSTRUCTION SCHEDULE CALCULATION

Construction methods should be
examined closely o provide the
best schedule, Construction may be
accelertted to lnish before crale
negoliations expose the project to

TN
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strikes. The schedule mayv also be
shortened to reduce the possibility
of escalation, consequential dam-
ages, and liquidated damages. On
the other hand, the schedule may be
extended intentionally to smooth
manpower loading or construction
equipment requirements. These and
other considerations must be bal-
anced to produce the one construc-
tion schedule that minimizes cost.
This is illustrated by Fig, 9. The
curves are based upon the assump-
tion that there is an optimal time-
table and that by either aceelerating
or extending it, additional costs will
be incurred. Because cost and risk
normally are not coincident, separ-
ate ratios are illustrated for each.
By considering both cost and risk
ratios, the effective cost ratio can
be determined. Other than the un-
likely event that a minimum risk
occurs af the same time a minimum
cost is anticipated, the minimum ef-
fective cost ratio will alwavs be
greater than unity. This reflects in
monetary terms the effect of timing

Fig. 7—Comparative Annual Cost of Various Hypothetical
Bulk Terminal Desipns
(Based upon an annual throughput of 5,000,000 tars)

CAPARBILITY IN TOMS PER HOUR 10040
Cparating Cost:
Efliciency " a5
Hours of dperation Ee |
Operating Cosl per Hour Al
Dperating Cosl per Year LB, 000
Operating Costoper Ton 50,92
Capital Cosl:
Tt Irweslrrmend 500,000, 00

Aannual Capital Cost

at 15% for 2% yoars 5 1,600,200
Annual Capilal Cost per Tan 0,32
TOTAL COST PER TOMN: (2) l.za

2000 500 500 10,000
BE 65 G5 65
3,800 2,50001) 2,00001) 200001
SE0 11,000 41,200 51,400

boaoanoon 5 2a00,000  F 2,400,000 5 2EMLOGD

50,60 0.0 1014 F0.54

F15,000,000 523,000,003 S30,003,000 40,000,000

§ 2300000 F 3,100,000 § S500,000 S 6,200,000

.45 50.62 002 Hl.2
$1.0G 3102 $1.40 51,340

11 Mormally 2000 brs, s wsed 1o reflect the mirimuom number of howes for a one shifl operation,
12] Total cost per 1on = oparabing cost per ton 4+ aaroal cepital cost per ton,
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on the risk and cost factors inher-
ent in any project. While exact fig-
ures would be difficult and time
consuming to compile, the use of
Fig. 9 may temper the arguments
of an ever-zealous optimist or pes-
simist with reality.

The progression from project
specification to engineering, pro-
curement and construction is paced
classically so one act precipitales
another. Sometimes the luxury of
this is prohibitive, The shiploader
for the Superior Midwest Energy
Terminal, as an example, was one
item on the two-year critical path
schedule that required a different
approach. Just six weeks after com-
mencement  of  the project  and
nearly a vear before ship profiles
were avatlable, the shiploader was
ordered. Construction too could not
wait for completion of engineering
but progressed on o parallel sched-
ule.

An important aspect of the im-
plementation program is commis-
sioning, The transition from con-
struction to operalion should be
viewed as an educational process
for the operators and o debugging
tool for construction. By partici-
pating in commissioning, operalors
can gain insight into system idiosyn-
crasies as well as an appreciation
for its value and the problems that
Can ocCur.

The culmination ol the Purpose-
Oriented Approach is placing the

—— I
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Fig. 9—0ptimum schedule graph.

transshipment terminal into opera-
tion. The months of research, an-
alvsis, planning and implementa-
tion have transformed an idea to
reality,

As we have scen, the Purpose-
Oriented Approach to transshipment
terminal  development  recosnizes
the imporiant role a transshipment
terminal plays in a transportation
system, For both the producer and
the user, the Purpose-Oriented Ap-
proach draws upon a wide range
of sources 1o reduce cost and pro-
vide a wvaluable service. 1L substi-
lutes imagination based on pragma-
tism lor textbook approaches, A
compendium ol the Purpose-Ori-
cnted Approach that has been o
helplul guide is, “The emphasis an
material  handling  equipment  ob-

scures the real problem: the han-
dling of material.™ (')
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