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HOTE OF TRANSMITTAL

The SEASAT Economilc Assessment was performed for
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tional Aerconautics and Space Administration, under Contract
NASW-2558. The work described in this report began in Feb-
ruary 1974 and was completed in August 1275.

The economic studies were performed by a team con-
sisting of Battelle Memorial Institute; the Canada Centre for
Remote Sensing; ECON, Inc.; the Jet Propulsicen Laboratory;
and Ocean Data Systems, Inc. EBCON, Inc. was responsible for
the planning and management of the economic studies and for
the development of the models used in the generalization of
the results.

This velume presents a case study and its generali-
zabion concerning the sconomic benefits of improved local
weather forecasting to the dockside activities of ships in
ports and harbors. The study was performed by Kenneth Hicks
of ECOW, Inc.

The SEASAT Users Working Group {now Qcean Dynamics
Subcommittee) chaired by JSohn Apel of the National Oceano-
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studies. HMr. 8. W. HcCandless, the SEASAT Piogram Manager,
coordinated the acitivities of the many organizations that
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1. OVERVIEW OF THE ASSESSMENT

This report, consisting of ten volumes, represents the
results of the SEASAT Economic Assessment, as completed through
August 31, 1975. The individual volumes in this report are:

Volume I - Summary and Conclusions

Volume ITI - The SEASAT System Description and
Performance

Volume III - Offshore 0il and Natural Gas Industry -
Case Study and Generalization

Volume IV - Ocean Mining - Case Study and Generali-
zation

Volume V - Coastal Zones - Case Study and Generali-
zation

Volume VI - Arctic Operations - Case Study and
Generalization

Volume VII ~ Marine Transportation - Case Study and
Generalization

Volume VIII - Ocean Fishing - Case Study and Generali-
zation

Volume IX¥ ~ Ports and Harbors - Case Study and Gen-
eralization

Volume X - A Program for the Evaluation of Opera-

tional SEASAT System Costs.

Each volume is self-contained and fully documents the
results in the study area corresponding to the title. Table 1.1
describes the content of each volume to aid readers in the selec-
tion of material that is of specific interest.

The SEASAT Eeonomic Assessment began during Fiscal
Year 1975. The objectives of the preliminary economic assess-
ment, conducted during Piscal Year 1975, were to identify
the uses and users of the data that could be produced by an
operational SEASAT system and to provide preliminary estimates

*
of the benefits produced by the applications of this data.

*
SEASAT Economic Assessment, ECON, Inc., October 1974.



Table L.1l: Content and Organization of the Final Repordl

Yolume No. Title content

1 Summary and Conclusions A summary of benefits and costs, and a statement of the
major [Lindings of the assessmentL.

TY The SEASAT System A discussion of user reguirements, and the system concepls
Deseription and Per- to satisfy these roquirements are presented along with a
formance preliminary analysis of the costs of those systems. A

description of the plan for Lhe SEASAT data utjlity studies
. and a discussion of the preliminary results of the simula-
tion experiments conducted with the objective of guantifyzang
Lthe effecls of SUASAT data on numerical forecasting.

111 Offshore 011 and I'he resulits of case stLudres which investigate the effects of
Natural Gas Indusiry- forecastL accuracy on offshore operations in the North Sea,
Cago Study and Ganer- the CelLrc Sca, and Lthe Gulf of Mexico are reported, F:Y
alization methodology for generalizing the results to other geographic

! regions of offshore oil and natural gas exploration and de-
velopmenL 18 described along with an estimate of the world-
wide henefjrs.

v Ocean Mining - Case The results of a study of Lhe weather sensitive Fealures of
Study and General- the near shorc and deep water ecean mining industries are
1zalLion described. Problems with the evaluat:ion of economic benefits

qor the deep water occean mining industxy are attributed to
the reclative lmmaturaty and haghly proprietary nature of the
indusLry.
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Cantent and Organzzatien of Lthe Final Peport

feonbinued)

Volume Ho.

¥itle

Qontent
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Coastnl Zonges - {asc
Study and General<«
rzalaeh

Arel Lo Qperataiong = Case
Study and Gouweralazation

Harvine Yransportatlon-
Case SLudy and Genoral-
1gation

gcean FPishing = Case
Study and Genorakis-
abLlion

Parts sad Harbors -~ (ase
Study and Generalilzat:ion

& Program for tho Bvale-
atfon of Operational
SLASBAYT System fosts

The siudy and generalization denl with the economie lossas
sugtained in Lhe U.5., coastal zones for the purpose of
gquantitatively eakablishling evenomie henellits as o conse~
quence of amproving Lhe pradictive quality of destructive
phenomena 1n ¢.8., evcastal zones. Iaprovad prediction of
hurricane Yandfall amd lmprovaed evpeirimental knowledge of
hurricane seeding &re Qiscunced.

he hypothetical development and tramsportation of Arolic
o1l and other resovrces by rce hreaking super tanker Lo

the contlnental East Coast are dlscussed, SDASAT dala wrill
contribute to a more cffective transportation operation
ehraugh Lhe Avetric ice by reducing Lransportation sosts as
a congequence of 1oduged Lyansit time per voyoage,

f dascussion of Lthe case studies -of the potential use of
SEASAT ocean condition data in the improved routing of dry
waygo ahlps and tankers. Resuliing forecasts counld be
wgeful In routing sbips around storms, thereby reduciug
adverse weaiber damage, time loss, related operalions gosts,
and occastonal catastrophic losses.

Phe potentiol applicatlion of SEASAT data with regord te

oegan fishervies s discussed in this case study. 7Fracking
{fish populations, indlirvect assistance in forecasling expected
populotions and assistonee Lo Fishing fleets an avoiding
cosls incurrad due to adverse veathey bthrough isapreved ocean
conditions forercasts were anvestagatoed,

he case study and gencralization guantify beonefits made
possible Lirough improved weather f{orecasting resulbing
Erom the integration of SEASKEY data inte local weathoy
torecasts. The major souree of avolidakle ecconomie losses
Erom imadequate weather forecastang data was shown to be
dependent on loeal precipilation foreeasting.

A diseussion of the FATIL 2 Program whieh was developed oo

a4%15t 1n the ovaluation of Lthe cosis of oporataonal SDASAT
syslem alterpadives, ShPIL ¥ enables Lhe asscssment of the
effeels of upgrational requircments, reliabrlity, and Limo-
phased ¢osls of albernalive approaches.
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The preliminary economic assessment identified large potential
benefits from the use of SEASAT-produced data in the areas of
Arctic operations, marine transportation and offshore oil and
natural gas exploration and development.

Dﬁring Fiscal Year 1976, the effort was directed toward
the confirmation of the benefit estimates in the three previously
identified major areas of use of SEASAT data, as well as the esti-
mation of benefits in additional application areas. The confir-
mation of the benefit estimates in the three major areas of appli-
cation was accomplished by increasing both the extent of user
involvement and the depth of each of the studies. Upon completion
of this process of estimation, we have concluded that substantial,
firm benefits from the use of operational SEASAT data can be ob-
tained in areas that are extensions of current operations such as
marine transportation and offshore oil and natural gas exploration
and development. Very large potential benefits from the use of
SEASAT data are possible in an area of operations that is now
in the planning or conceptual stage, namely the transpeortation
of oil, natural gas and other resources by surface ship in the
Arctic regions. In this case, the benefits are dependent upon
the rate of development of the resources that are believed to be
in the Arctic regions, and also dependent upon the choice of sur-~
face transportation over pipelines as the means of moving these
resources to the lower latitudes. OQur studies have also identi-
fied that large potential benefits may be possible from the use
of SEASAT data in support of ocean fishing operations. However,

in this case, the size of the sustainable yield of the ocean



remains an unanswered guestion; thus, a conservative viewpoint

concerning the size of the benefit should be adepted until the

process of biological replenishment is more completely understood.
With the completion of this second year of the SEASAT

Economic Assessment, we conclude that the cumulative gross bene-

f£fits that may be obtained through the use of data from an opera-

tional SEASAT system, to provide improved ocean condition and

weather forecasts is in the range of $859 million to $2,709

million ($1975 at a 10 percent discount rate) from civilian

activities. These are gross benefits that are attributable

exclusively to the use of SEASAT data products and do not in-
clude potential benefits from other possible sources of weather
and ocean forecasting that may occur in the same period of time.
The economic benefits to U.S. military activities from an oper-
ational SEASAT system are not included in these estimates. A
separate study of U.S. Navy applications has been conducted
under the sponsorship of the Navy Environmental Remote Sensing
Coordinating and Advisory Committee. The purpose of this Navy
study was to determine the stringency of satellite oceanographic
measurements necessary to achieve improvements in military mis-
sion effectiveness in areas where benefits are known to exist.*
It is currently plconned that the Navy will use SEASAT-A data to

guantify benefits in military applications areas. & one-time

military benefit of approximately $30 million will be obtained

*"Specificatlons of Stringency of Satellite Oceanographic
Measurements for Improvement of Navy Mission Effective-
ness." {braft Report.) Navy Remote Sensing Coordinating
and Advisory Committee, May 1975,



by SEASAT-3A, by providing a measurement capability in support
of the Department of Defense Mapping, Charting and Geodesy
Program.

Preliminary estimates have been made of the costs of
an operational SEASAT program that would be capable of producing
the data needed to obtain these benefits. The hypothetical oper-
ational program used to model the costs of an operational SEASAT
system includes SEASAT-A, followed by a number of developmental
and operational demonstration flights, with full operational
capablility commencing in 1985. The cost of the operational
SEASAT system through 2000 is estimated to be about 3753 mil-
lion ($1975, O pgrcent discount rate)} which is the eguivalent
of $272 million ($1975) at a 10 percent discount rate. It should
be noted that this cost does not include the costs of the program's
unigue ground data handling eguipment needed to process, dissem-
inate or utilize the information produced from SEASAT data.
Figures 1.1 and 1.2 illustrate the net cumulative SEASAT ex-
clusive benefit stream (benefits less costs) as a function of
the discount rate.

This volume describes the results of a case study
and its generalization concerning the economic benefits of im-
proved local weather forecasts to the dockside activities of

ships in ports and harbors.
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2. INTRODUCTION

In ports and harbors some services to shipping are
weather dependent. This weather dependence results in avoid-
able incremental costs directly to ship owners, the magnitude
of which is dependent on the gquality of weather forecasting
of the specialized meteoroclogical events associated with thes
weather dependence.

A case study has been undertaken to determine the
avoldable costs and their weather dependence in the ports of
Philadelphia in 1974. The case study was then extended to the
eleven major U.S. porits specifically and to the 106 minor U.S.
ports generally.

The case study and its extension guantify the bene-
fits or savings of avoidable costs that are exclusive to the
integration of data collected by SEASAT and for appropriate
application of the improvements in normal weather forecasting
quality.

t*he investigation was further generalized to guantify
similar benefits for the time interval 1985-2000. This gener-
alization defined the growth of shipping arrivals in U.S8S. ports

in terms of proposed capital investment in port facilities.
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3. SUMMARY AND CONCLUSIONS

3.1 Summary

Consultation with the shipping fraternity in the
ports of Philadelphia clearly identified the major source of
avoidable economic losses from inadeguate weather forecasting
knowledge, to be dependent on the local forecasting of the
occurrence of precipitation.

If no precipitation is predicted but precipitation
is observed then contracted longshore labor must be paid
guaranteed wages. If precipitation is predicted but no pre-
cipitation occurs then shipping is idled because service labor
is not available and nornproductive ship operating costs and
dockage fees must be paid.

Precipitation days, when it rained continuously b=-
tween 8 a.m. and 12 noon, were identified for 1974 from data in
the ports of Philadelphia for breakbulk shipping. These days
were transformed into an annual avoidable labor loss from the
number oif labor gangs called on the precipitation days and
from the rates charged for the labor by the stevedoring com-
panies. Labor related avoidance losses were then extended to
both container and dry bulk shipping.

The resulting estimated 1974 labor related avoidable

losses were in 1974 dollars:
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From breakbulk shipping $ 900,000
From container shipping 73,800
From dry bulk shipping 34,200

$1,008,000
This was adjusted for any year by adding a range +31%.,-22%
based on relative annual precipitation climatology in Phila-~
delphia. This loss is associated with‘the specific weather
prediction erroxr (NP:P) where no precipitation is predicted
but precipitation is observed. A generalized expected eco-
nomic loss equation which incorporates the error (NP:P) and
the error (P:NP) was developed which is dependent upon ship
and port charxges and, in particular, on the capability of
precipitation prediction of the event of concern to this
study.

The event of concern is that for which precipitation
is continuous from 8 a.m. to 12 noon, an event not predicted
undexr normal weather forecasting processes.

Based on normal weather forecasting, current success
and judgmental evaluations of the growth of this success with
time and the interrelation between normal forecasting and
forecasting of the event of interest, the following forecasting

success probabilities were deduced:

1974 event of interest success probability 0.35
1985 event of interest success probability 0.37
2000 event of interest success probability 0.375

Maximum event of interest success probability 0.46
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The maximum event of interest probability reguires a normal
forecasting probability of unity. Normal forecasting is that
forecasting currently provided by the National Weather Sexvice.

The incremental success preobability of the event of
interest that could be contributed by SEASAT in the time intex-
val 1985-2000 was judgmentally estimated from the influence of
surface wind data (thought to be SEASAT's data major contribu-
tion) as 0.001. This is 20 percent of the event of interxest
success probability increase between 1985 and 2000 and about
1l percent of the maximum increment between 1974 and the
maximum.

Insertion in the expected loss equation of these prob-

abilities and incremental probabilities results in the estima-
tion of benefits to the ports of Philadelphia from SEASAT and
from appropriate application of normal weather forecasting
capability. The benefits shown in Tables 3.1 and 3.2 are for
the years 1985-2000 and incorporate the growth in shipping
arrivals in the ports of Philadelphia by that time period.
The benefits combine both United States and foreign flag
vessels, the populiation being an undefined mix with daily
operating costs not less than $1,500 and not greater than
$10,000.

Philadelphia is one of eleven major U.S. ports. By
evaluating the recorded ship arrivals in 1974 at the remaining
ten major U.S. ports and the mean annual climatological pre-

cipitation of each relative to Philadelphia, the 1974 major



Table 3.1 Realizable Incremental Annual Benefit Exclusive to SEASAT 1985-2000
Ports of Philadelphia - Combining Breakbulk, Bulk and Container
Shipping U.S. and Foreign Flag.

Ship
Operating . Ship Realizable Incremental Annual

Costs Berthing Benefit Range

$/day Status Exclusive to SEASAT ($)
10000 working 7,541 9,668 12,665
10000 idle 6,970 8,936 11,706
1500 working 3,169 4,060 5,319
1500 - idle 2,582 3,310 4,336

The range quoted for benefits is a result of port climatology.

All benefits are in $1974,

ET



Table 3.2 Annual Benefits from Appropriately Applied Weather
Forecasting. Ports of Philadelphia - Breakbulk,
Bulk, Container Shipping Combined U.S. and Foreign
Flag.
Ship
1985 Operating Ship
Maximum Annuzal Realizable Benefits Costs Berthing
Benefit 1985 {5} 2000 $/day Status
9,305,666 3,580,350 3,628,742 10000 woxrking
8,934,376 3,305,617 3,350,406 10000 idle
4,075,509 1,507,870 1,528,802 1500 working
3,331,165 1,232,448 1,249,112 1500 idle

All benefits have a range +31%;-22% about guoted value based on port ¢climatology.

All benefits are in $1974.

¥I
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port benefits were developed. These were expanded to include
the 106 minor ports by a simple multiplying factor based on
relative tonnages to give the 1974 national avoidable losses
and national benefits shown in Tablez 3.3, 3.4 and 3.5. The
Philadelphia labor rate was assumed nationwide.

Shipping arrivals at each U.S. port are expected to
grow in magnitude and to change throughout shipping categories
by 1985-2000. In general ship tonnages are expected to increase
and ports will vigorously compete for container ship traffic
while technology will be a significant factor in containerizing
cargo and in handling cargo.

Growth in shipping arrivals and‘shifts in categories
of shipping was develcoped from published regional capital
spending on port facilities which it is estimated will have a
major influence on shipping handling capacity in 1985-2000.
Factors for port growth were then related to the activity and
results in the ports of Philadelphia in 1974.

The results of this generalization in time are shown
in Tables 3.6, 3.7 and 3.8. No attempt was made to generalize
this case study to the ports of the world.

The annual national benefits during the time period
1985~-2000, as calculated, are digtributed throughout the ports
and are accumulated from different categories of shipping
according to percentages shown in Table 3.9. These percent-
ages pertain either to benefits exclusively from SEASAT or

from appropriate application of weather forecasting. The



Table 3.3 1974 National Annual Maximum Avoidable Losses from
Precipitation in Ports and Harbors

National

Ship TYPE OF SHIPPING Total

Daily Ship Annual
Operating Berthing Breakbulk Dry Bulk Containerxr Maximum

Costs {$) Status 3 5 ] s

10000 working 42,009,569 24,759,889 12,169,216 78,938,674
10000 idle 39,943,796 22,078,488 ° 11,082,308 73,104,542
1500 working 19,567,006 8,984,601 5,101,710 33,653,317
1500 idle 17,484,706 6,303,151 4,014,801 27,802,658

+42.42

Losses have a range _37 g, due to c¢limatology.

U.5. and Foreign Flag.
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Table 3.4 1974 Estimated National Annual Benefit from Appropriately
Applied Weather TForecasting, from all Sources, to Ports

and Harbors

Ship TYPE OF SHIPPING National
Daily Ship Annual
Operating Berthing Breakbulk Dry Bulk Container Benefit

Costs ($§) Status $ $ 8 8
10000 working 15,539,348 9,161,885 4,504,225 29,206,468
106000 idle 14,775,221 8,169,680 4,101,930 27,046,831

1500 working 7,237,843 3,324,572 1,888,309 12,450,724
1500 idle 6,467,594 2,332,351 1,486,015 10,285,960

Assumptions
¢ National Shipping Arrival Distribution for 1974
¢ 1985-2000 Weather Porecasting Capability

¢ Implemented Weather Forecasting Quality for Use
in Ports and Harbors

e U.S. and Foreign Flag

+42.4%

B fit
enefits have a range ~37.5%

due to climatclogy.

LT



rable 3.5 1974 Annual Beneflts to Ports and Rarbors Exclusive

and Incremental to SERSAT Data Integratlom

Shaip BREAMKOULK BRY OBULEK CONTAINER Range of
opevating Ship 1974

Casts Berthang Phila National Phila National Phila HNatienal National

5/8ay Status S E s s $ $ Benefit §
10000 working 3,418 41,966 2,509 24,724 609 12,11 49,294 88,871 112,312
10000 idle 3,256 39,977 2,239 22,063 564 11,081 45,101 73,121 104,124
1500 working 1,588 19,491 907 4,938 255 5,101 20,960 13,536 47,755
1500 1dle 1,413 17,349 636 6,267 200 4,000 17,260 27,616 39,325

+42.4 %

fha 1974 Katlonal GBenefit has an assocrated range based on climatological precipaitation of ~37.5%"

U.8. and Foreign Fladg.

8T



Table 3.6 1985-2000 National Annual Maximum Avoidable Losses
from Precipitation in Ports and Harbors '
(U.5. and Foreign Ilag)
National
Ship TYPE OF SHIPPING Total
Daily Ship - Annual
Operating Berthing Breakbulk Dry Bulk Container Maximum
Costs (%) Status $ $ $ 5
10000 working 74,319,096 33,642,192 25,505,953 133,467,241
10000 idle 70,664,538 29,998,804 23,227,857 123,891,199
1500 working 34,615,975 l2,2b7,715 10,692,880 57,516,570
1500 idle 30,932,181 8,564,327 8,414,785 47,911,293
+42.4% ) .
Losses have a range due to port climatology-

$ are $1974.

-37.5%

6T



Table 3.7 Estimated National Annual Benefit from Appropriately
Applied Weather Forecasting, from all Sources, to
Ports and Harbors (U0.5. and Foreign Flag)

Ship TYPE OF SHIPPING National
baily Ship Annual
Operating Berthing Breakbulk Dry Bulk Container Benefit

Costs ($) Status $ $ $ $
10000 working 27,489,106 12,451,015 9,440,856 49,380,977
10000 idle 26,137,365 11,102,595 8,597,645 45,837,605

1500 working 12,803,744 4,518,093 3,958,990 21,280,827
L1500 idle 11,491,173 3,169,665 3,114,687 17,725,525

+42.4%

Benefits have a range
-37.5%

due to port climatology.

$ are $1974.

o¢



Table 3.8 198%5-2000 Annual Hational Benefit to Poxts and Harboxs Exclusive
and Incremental to SCASAT Data Integration. (0.S. and Forelgn
Flag) )
Ship BROAKBULK DKRY BULK COHTAINER
Operating ship Range of
Coests Barthing Phala §atronal Phila [ MHational Phila | Hataional Hational
ssday Stalus $ $ $ 3 $ $ Beneflit §
10000 working 2,118 74,243 2,509 31,563 609 25,531 83,4541133,367 |189,915
LQC00 adle 3,208 70,724 2,239 29,978 564 23,225 77,454 |k23,927 |176,472
1£C0 working 1,588 34,492 eQ7 12,144 255 10,690 35,829} 57,327 | 81,634
1500 1dle 1,413 30,692 G636 8,515 200 2,385 29,745 47,592 | 67,771

+42.4%

Natronal Benefal Range das to port climatoloegy varliation, 37.54 *
- .-

§ are §1974.
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Table 3.9 Allocation

Appropriate Weather Forecasting Amongstk Ports
(operating costs $10,000/day,

working status)

of 1985-2000 Annual Benefit from SEASAT or

SHIPPING TYPE BENEFIT

Total
Breakbulk Containerx Dry Bulk Benefit
Port % % % %

Philadelphia 4.64 0.92 2.00 7.56
Boston 0.68 0.99 0.23 1.90
New York/New Jersey 4.47 4.99 4.73 14.19
Baltimore 4.06 2.75 3.01 9.82
Hampton Roads 5.04 2.58 0.86 8.48
Houston 5.41 0.90 3.96 1o0.27
New Orleans 16.18 1.03 3.34 20.55
San Francisco 2.56 0.20 1.06 3.82
Los Angeles/Long Beach 2,13 0.48 0.37 2.98
Seattle 3.31 1l.86 0.90 6.07
Portland 1.95 0.64 2.37 4.96
Minor Ports 5.24 1.80 2.36 9.40
Total 55.67 19.14 25.19 ‘M100.OO

2z
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percentages shown are for working ships and for daily operat-
ing costs of $10,000. Shipping with either different daily
operating costs or with different berthing status would
produce different percentage allocations of benefits. It cé&an
be reasonably argued that increasing success in weather fore-
casting in ports and harbors will result in an effective
reduction of labor's wages. It is then also reasonable to
assume that labox will contractually seek to eliminate this
condition by requiring a fixed annual wage. Avoidable losses
to labor will then become unavoidable losses, with a consseguent
reduction in benefits. The resulting adjustment to benefits
from SEASAT exclusively and from appropriately applied weather
forecasting are shown in Tables 3.10, 3.11 and 3.12.

3.2 Conclusions

The national realizable incremental annual benefit
exclusive to the integration of SEASAT derived data into the
weather forecasting process is guite modest. Its extreme
maximum value is $190,000 (1974) as shown in Table 3.8 of the
summnary. Between January 1, 1985, the time when SEASAT will
become operational, and December 31, 2000, the end of the
planning horizon, the integrated undiscounted benefit is
$3,040,000 (1974). The present value at January 1, 1975 of
this annual benefit at different discount rates is tabulated
below.

I 5% 1 10% ‘ 15%

[

Discount rate | O

Present value ($ 1974) | 3,040,000 '1,210,699 1557,137 |233,757



Table 3.10 1974 SEASAT Exclusive National Benefits With Labox
Losses Excluded. (U.S. and Foreign Flag)

Shap SHIPPING TYPE BENEFIT National
Operating Ship Annual Benefit

Costs Berthing Breakbulk Dry Bulk Container Benefit %
$/day Status $ 5 $ $ Reduction
10000 working 30,921 24,388 107,702 66,011 16.3
10000 rdle 28,911 21,728 9,604 60,243 17.6
1500 working 8,481 8,603 4,910 2},994 34.4
1500 idle 6,247 5,932 3,979 16,158 41.4

+42.4%

Benefits have a range _37_ gy based on ports clamatology.

All benefits are in $1974.




Table 3.11

1985-2000 SEASAT Exclusive National

Benefits With Labor Loss

Excluded. (0.5. and Foreign Flag)
Ship SHIPRPING TYPE BRENEFIT National
Operating Ship Annual Benefit
Costs Berthing Breakbulk Dry Bulk Container Benefit %
$/day Status $ $ $ $ Reduction
10000 working 54,702 33,136 22,432 110,270 17.32
10000 "jdle 51,148 29,5822 20,129 100,799 18.67
1500 working 15,004 11,689 7,595 34,285 40.19
1500 idle 11,052 8,060 5,300 24,412 48, 71"
Benefats have a range +42.4% based on ports climatology,

~37.5%

All bLenefits are in $1974.

ScT



Table 3.12 1985-2000 Estimated National Annual Benefit from

Appropriately Applied Weather Forecasting,

Labor Losses Excluded.

{U.S. and Foreign Flag)

Ship SHIPPING TYPE BENEFIT National
Cperating Ship Annual
Costs Berthing Breakbulk Dry Bulk Container Benefit
$/day Status $ $ 3 3
10000 working 20,253,973 12,281,681 8,294,736 40,830,390
10000 idle 18,902,542 10,933,835 7,451,579 37,287,956
1500 working 5,569,629 4,348,665 2,812,863 12,731,157
1500 i 1dle 4,119,966 3,000,404 1,968,794 9,089,164

+42.4%

Benefits have a range -37.6% based on ports climatology.

All benefits are in $1974.

97
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The magnitude of the estimated benefit is directly related to

the small influence that SEASAT data is judged to have on the
general growth of the normal local weather forecasting proce-
dures and to the complexity of prediction of the meteorological
event of interest to this application. Should the judgmental
influences estimated prove to be in error, or should meteorclogi-
cal factors other than surface wind measurements be significant,
then the expected benefits will change.

From Table 3.9 of the summary, the port of Mew Orleans
is allocated the maximum amount of national benefit at 20.55 per-
cent. This port services at least 50 different shipping lines or
owners so that the expected benefit per shipping line from SEASAT
is negligibly small.

From Table 3.7, the estimated national maximum annual
benefit from appropriately applied weather forecasting, will
range about the estimated value of $49,380,977 ($1974), from
$30,863,111 ($1974) to $70,318,511 ($1974). Appropriately
applied weather forecasting regqguires the specific procedure to
apply the normally available meteorological data to the fore-
casting of the precipitation and the dissementatiop of the
resulting information to the ship owners. The information
can then be sufficiently reliable so that ship owners will
act upon it.

Working with the lower bound of the climatology
range or $30,863,111 ($1974) implies that the annual implemen-

tation and operating costs of this new forecasting system if
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a net benefit exists, in the port of Boston for example,

should not exceed $586,399 ($1974). In the port of New QOrleans
the local forecasting system annual implementation and operating
costs should not exceed $6,342,369 ($1974). These quantitative
estimates identify therefore the incentives for the implementa-—
tion and operation of local forecasting systems, specific to
this application.

Table 3.6 which tabulates the maximum benefits in
ports and harbors identifies the qugntitative incentives for
eliminating the influence of precipitation forecasting in the
nation'’s ports and harbors. These are the incentives for the
construction of coverage in the loading and unloading areas of
the nation's port and harbors.

Working again with the lower bound of the climatologi-
cal range or $83,417,026 per annum, the annual costs for such
protective coverage in the port of Boston should not exceed
$1,584,923 ($1974) while in the port of WNew Orleans similar
annual costs should not exceed $17,142,199 ($1974). With this
protective coverage labor would not be prevented by precipita-
tion from working every day, and therefore should not contrac-
tually seek precipitation compensation.

The case study and its generalization has demon-
strated that benefits exclusively from SEASAT to port and
harbor operations are likely to be extremely small. The study
results further demonstrate the economic incentives in each

majoer U.S. port to implement and operate a precipitation
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prediction system useful to shipping concerns in reducing
aveidable cost losses. In addition it demonstrates for each
port the economic incentives for protecting against precipi-
tation in the loading/unlocading areas of the port.

The avoidable cost loss savings or benefits from
improved weather forecasting result from cost loss savings for
nonproductive labor and from cost loss savings for ship oper-
ating and dockage costs. It is suggested that the labor related
. cost savings will not really materialize because the union will
seek compensation to offset any resulting decrease in longshore
labor take home pay. If this occurs any described benefits will
be reduced as discussed on pages 1l47-150 of this report. The
remaining cost loss savings reduce the cost to the shipowners
for transferring cargoes, thus reducing overhead. This reduc-
tion could be applied to a reduction in shipping costs for goods
moved domestically and in the import-export trade. This por-
tion of the avoidable cost savings would then be a social

benefit, small in magnitude.
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4. PORTS AND HARBORS CASE STUDY

4.1 Introduction and General Discussion

4,.1.1 Introduction

Bctivities and operations of shipping are fregquently
disrupted by weather and sea state conditions prevailing in

a port.

In general, the disruptions interrupt the orderly
integrated working of the port and the port services so that,
as a consequence, an economic loss is sustained by ship owners.

In theory, these economic losses are a result of
inadeguate prediction of local weather and sea state conditions
which SEASAT data, in its operational form, may be able to
alleviate. This alleviation, should it oceur, will arise
because improved large area weather forecasting will be of
significance to local weather forecasting, a condition not
clearly identifiable because of the distinctive modeling
necessary to precise local weather forecasting.

In a well established commexrcial activity such as
shipping it is necessary to accept that practical forms of
optimization have been achieved by ship owners who construct
operations in keeping with their risk characteristics and
with their generalized interests. fThis is particularly true
today when a ship ownér is very much directly involved with
the exercise of céntrol of his ships. This implies that even
with perfect local weather forecasting a ship owner may continue

to operate as before for reasons that are not immediately
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apparent, because of his particular personality and commercizal
interests. The objective of this case study is to identify,
however, those activities and operations of shipping in a port
which present opportunity for economic loss and to derive the
magnitude of this loss and the degree of loss =zaving that an
operational SEASAT mav provide.

The case study investigation will concentrate on the
economic loss opportunities in one selected U.S. east coast
port, although, evidently, thé case study guantification should
extend to all U.S. ports as an aggregate. The representative
port will be that of Philadelphia. 2All other major U.S. ports
will be categorized in terms of the ports of Philadelphia with
respect to shipping traffic and precipitation Lo generate
appropriate national economic losses.

4.1.2 General Discussion

4,1.2.1 The General Sources of Economic Losses

‘The ship owner either contracts or charters his
vessel to carry cargo from a port of origin to a port of
destination. Most generally, a vessel's cargo may be collected
from a sequence of ports before the- vessel leaves its port of
clearance, and the cargo is delivered to a seguence of ports
after the vessel reaches its port of arrival.

BEach port makes available a variety of services and
support which are indispensable to the transfer of cargo

between the vessel and the shore and to the sustenance and

REPRODUCIBILITY op THE
ORIGINAL PAGE IS POOR
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maintenance of the vessel itself. All such services are paid
for by the ship owner.

To be available to the ship at the proper time, most
services must be arrangeé and contracted for ahead of time by
the ship's agent. at the port. If then, for any reason, the
ship does not avail itself of the services contracted for, the
contracts must be honored, thus incurring an economic loss to
the ship owner.

For the port to function effectively for all shipping,
the port establishes operating rules to which ship owners and
consignees of cargo must adhere. If there is noncompliance to
these rules for any reason, penalties are incurred which must
be payed for by either the shipper or the consignee. Penalty
payments are, therefore, also an economic loss.

Some of these economic losses can result from incle-
ment weather in the port, and it is these that SEASAT's data
contribution may specifically help to alleviate by appropriate
weather prediction.

Weather-associated economic losses will be discussed
as either delays or penalties. Delays will be classed as
either scheduling delays or ship service safety delavs.

A scheduling delay results when a vesgssel does not
arrive at its scheduled time at its port of termination. The
vessel may then lose its berth and all contracted services.
The services must then be paid for and the ship will spend

more time at anchorage, requiring nonproductive ship operating
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costs. The cost of the contracted services and the incremental
ship anchorage operating costs constitute the economic loss
from scheduling delay. Berthing is a problem when the demand
for berths in a port exceeds the supply of berths, a condition
that does not prevail in every port.

A service safety delay can result from inclement
weather in a port while the ship is on its way to berth oxr is
berthed. These delays are of three major types:

1. Those resulting from service labor which berths
vessels, deciding that weather and sea condi-
tions make it unsafe to operate. The labor
involved is that of the pilots and tugboat
operators. The general safety problem is
then one of navigational constraint due to
fog, heavy seas, or unusual tides.

2. Those resulting from service labor which trans-
fers cargo between ship and shore and from
service labor operating at the shore &argo
terminals. This particular labor force belongs
either to the International Longshoremen's
Association (ILA) and operaztes under the prac-
tical implementation of a negotiated agreement,
particularized to the port, or they are railroad
personnel for coal caxgoes and roll on, xoll

off, vessels.
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3. Those resulting from risk averse decisions
taken by the ship's master or ship owners.
These decisions prevent cargo from being trans-
ferred from the ship to the pier or deny entry
to the vessel's hatches because the cargo is
susceptible to weather damage.

Penalties result from infringemeni of port operating
rules or from infringement of owner-charterer contracts. Thesea
are various forms of demurrage, ship or wharf:; cargo storage
costs, ground transportation costs, and Zispatching or demurirage
between an owner and a charterer. Penalties are related to a
particular port through tariffs established in the port, ozr
they are determined by specific contractual arrangements for
each individual chartering agreement.

Scheduling delays, ship service safety delavs or
detentions, and penalties appear to be the general sources of
potential economic loss t¢ ship owners as a result of inadequate
weather prediction. The implication is that the currently
available weather prediction guality is not adeguate for firm
decisions to be made by the ship owners or their representatives,
so that these economic losses can be reduced or eliminated.

4.1.2.2 Weather Prediction Reguirements

The weather at a port must be predicted sufficientliy
ahead of time and with an assured gquality that ship owner action
could be expected to ensue. If ship owner action is to result,

the ship owner must be assured of a profitable return as a
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consequence of action resulting from the predictions, and the
ship owner must alsc have available alternate courses of action
which can still prowmise profit.

Prediction of weather at a port is a local weather
prediction process. In general, local weather vagaries require
a comprehensive local model interpreting the appropriate
topographic influences on the broad weather parameters (air
pressure, winds, temperature differences) and which incorporates
a time structuring. Currently, it is difficult to predict the
time of occurrence of weather phenomena accurately because of
dynamic enexgy transport modelling inadeguacies. It is not
clear that SEASAT's global weather information, even provided
on a smaller grid, will appreciably influence the gquality of
local weather prediction. That is, it is much more a guestion
of accurate local influence modelling than of data initializa-
tion, although accurate wind information seems to be beneficial.

Shipping is a constralned commerce. Cargoes are
contracted for at particular port locations and, for the
contract to be fulfilled, a ship must enter the particular port
irrespective of the prevailing weather. Certain cargoes can
only be handled in certain ports, thus constraining options.

In addition, the tendency is to consider that a ship is being
properly utilized if it is in motion, in spite of the weather
particularly with the current trend to larger, more expensive
ships. To some unknown extent, shipping rates assume certain

weather delays in transit based on observational expsrience so
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that incremental profit is always a possibility, with associated
risk, if current inclement weather does not persist for the
duration of the ship transit.

Incremental improvement in local weather prediction
requires, therefore, careful association with the SEASAT
program technical objectives, and the benefits that can result
to the ship owners require careful selection if they are to
he realistic.

4.1.2,3 The Values of the General Sources of
Economic Losses

The values of the economic losses are related to port
charges, labor charges, and ship operating costs. Port charges,
such as those for penalties or berthing, are established at each
port and depend on the cargoes involved. Labor charxges are es-
tablished through contracts between labor unions and the users
of ports with intermediate organizations that control and
operate the labor and the equipment needed for moving cargd
on and off ships. Labor charges are defined, in the contract
according to cargoes involved., Ship owner or ship master
decisions concerning the activities relating to ship operations
are determined by the cargo susceptibility to weather damage.

Actual economic loss potentials are, therefore,
influenced by the port being considered. New York, for example,
is a sea port, congested and somewhat difficult to navigate
within. Philadelphia is a river port, where a ship entering

Delaware Bay en route to the port still has a maximum of
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130 miles to go from entrance to the unloading poxrt, offering
the observational benefit of elapsed time in the river that
does not prevail at non-river ports.

4.1.2.4 The General Nature of the Pertinent Data

The port operations and activities are generally guite
fractionated. Small organizations handle the shipping of
specific ship owners, developing capabilities to satisfy the
changing needs of their clients.

No organization appears to be strictly concerned with
the role of weather prediction in helping to reduce the eco-
nomic losses to, their clients. Weather is lumped together
with 211 other problems such as labor disputes and equipment
breakdown in the port.

Because of the fractionation by organizations and
the lumping together of losses, it has been decided to seek to
generate measures for ports as a whole, wherever possible,
rather than for individual shipping lines. This approach
will minimize the amount of work reguired to itemize and
compile data.

The actual sources of weather related seconomic losses
to shippers have been determined in most instances through

discussion with the shippers themselves or with their agents.

4.2 Case Study Methodology
Data collected from the ports o0f Philadelphia will be
emploved "to specifically quantify port economiec losses and the

dependence of- those losses on weather prediction improvements.
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The economic losses in these ports will be guantified for
different categories of shipping viz: - breakbulk, dry bulk,
and container shipping. Tankers are generally operated pri-
vately by the petroleum interests and losses are not, therefore,
explicitly guantifiable.

The economic losses in the ports of Philadelphia
will be used as a model from which the economic losses of the
remaining ten major U.S. ports will be guantitatively related
through climatclogical precipitation measures and shipping
traffic breakdowns. Precipitation and traffic breakdowns will
be used as multipliers of the model to determine national
losses. The eleven U.S. ports account for over 290 percent of
the ship arrivals in the United States. The arrivals in the
remaining 106 ports will be treated as a multiplication factor.

Weather prediction reguirements as develoéed in the
case study will be determined and, from these requirements,
appropriate weather prediction capabilities will be estimated
as a function of time.

Port and harbor economic losses will then be allocated
to normal weather forecasting improvements and to the incremental
improvements provided by SEASAT data.

4.3 The Ports of Philadelphia

4.3.1 ZIntroduction

The ports of Philadelphia, called Ameriport, are
shown in Figure 4.1 and arxe strung out along the Delaware River

at Wilmington, Marcus Hook, Chester, Paulsboro, Gloucester City,
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Camden, Philadelphia, Fairless and Trenton. Shipping entering
Delaware Bay at Cape Henlopen must travel 20 miles to the central
port of Philadelphis.

Numerous terminals, piers and wharves are distributed
along the length of the river as shown in Figure 4.2 which is
actually navigable for 130 miles from the Delaware Bay entrance.
Terminals and piers are operated by a wide varisty of organiza-
tions called stevedoring companies or terminal operators.
about 17 different such organizations exist in the port of
Philadelphia.-

Approximately 200 steamship companies operate in the
port and they are represented by about 23 steamship agents.

Construction and engineering services, including port
equipment for the port, is undertaken by the Philadelphia Port
Corporation. Advertising, publicity, and marketing of the ports'
assets is presented worldwide by the Delaware River Porit Author-
ity. The Philadelphia Marine Trade Association (PMTA) contracts
for its members with the International Longshoremen Association
and provides the labor nesded for the shipping and solves the
majority of labor disputes for its members. Tariffs for
penalties exercised by the port on cargo movement infractions
are determined by the port of Philadelphia Marine Terminal
Association. The Philadelphia Maritime Exchange, {(PME) a pri-
vate nonprofit organization, sustained by the fees of its
membership, is a collection, storage and distribution center

for maritime information and acts as lliaison between the port
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community and those federal, state and municipal organizations
and agencies with responsibility for helping tc keep the port
and harbor complex operating. In addition, the Maritime Ex-
change documents events and happenings in the port as a refer-
ence for any research on port practices. The pilots of the
poxrt are members of the Pilot's Association for the Bay and
River Delaware.

The organizations mentioned in this introduction have,
through their cooperation and time, contributed to understanding
the port operations and to selecting data pertinent to SEASAT's
potential for reducing the losses to ship owners using the port.

Various organizations have or are involved in
providing weather prediction data and inférmation to users of
the port. These include the Franklin Institute of Philadelphia,
Accuweather of State College, Pennsylvania and the corporations
RCA and ITT who supply various forms of marine eguipment to
shipping in the Delaware River. As a general statement, the
weather prediction gquality, made available by éhese organiza-

tions, has been insufficient for profitable action by the ship

owners.
4.3.2 Sources of Weather Related Economic Loss
Various general socurces of weather-related economic

loss to ship owners have been previously discussed. It is now

necessary to distinguish those which are of praciical signifi-

cance in the port of Philadelphia.
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The consensus of opinion of those solicited was that
the practically significant, weather related econcmic losses
were those resulting from the guaranteed wages which must be
paid to cargo movement labor.

Scheduling delays, as a result of inclement weather,
do occur but the port of Philadelphia has a supply of berths
which generally exceeds demand and rescheduling of berthing is
relatively simple. The influence of weather at sea on scheduling
is moderated appreciably by the up-river transit time from the
Delaware Bay so that any economic loss was considered to be
marginal.

Delays that result from decisions by berthing labor,
pilots, and tugboat operators do also occur due to -fog, but
these are less and less freguent because of the successful use
of radar in the navigation channels. There are occasions when
tides are very high and strong, possibly feor two days with N or
NW winds, which can limit ship movement and causes flooding at
piers. This is very infrequent. Ice has not occurred in the
river since the early 1930s.

Penalties levied by the port because of carge infrac-
tions resulting from weather were thought to be non-existent,
although no statistical data is kept since the organizations
involved are interested in collecting the money owed and not
in knowing why the money is owed. Wharf demurrage and storage
charges would only occur under very unusual weather since import

carge can remain on the wharf five days and export carge seven



days before charges begin. Ground transportation costs could
conceivably be incurred if a ship was obliged to bypass the port
of Philadelphia and go to Baltimore, for example, and ship the
cargo by land from Baltimore to Philadelphia. Such action,
because of weather, is very unlikely. It is more likely to
cccur as a deliberate tactic by the ship owner to save money
because the cargo to be offloaded at Philadelphia is small in
volume, and all port charges would be avoided.

Ship master or owner decisions concerning cargo
transfexr in "inclement weather are assumed to be subsumed undex
the actions of safety by labor in inclement weather. That is,
labor is generally fully aware of the existence of weather
susceptible cargo and the general attitude of the ship owner
when inclement weather conditions occur.

Thus, the source of economic loss in the Ports of
Philadelphia to be studied more deeply will be that resulting
from guarantees to the labor force involved in moving cargo.

4.3.3 Weather Related Economic Losses to
Ship Owners

When a ship is berthed, its services are provided by
the International Longshoremen's Association, ILA (APL-CIO).
The total service organization consists of longshoremen, car-
loaders, carpenters, ship cleaners, mechanics, lockermen,
gearmen, crane operators, truck drivers, clerks, checkers,
timekeepers and coopers. These crafts and trades perform

administrative functions, repair cargo damage, secure cargo
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stowage, clean various ship parts and move cargo between piers
and trains or %“rucks, or move cargo between piers and the ship's
holds or decks, rigging the vessels for cargo trangfer as
required. Crane operators, in addition, move container cargo
batween ship and pier.

During inclement weather, most crafts and trades can
be assigned to productive work. The longshoremen, handling the
cargo between ship and piexr, may suspend their operations as a
safety measure for both cargo and longshoremen. Crane operators,
for example, responsible for precise movement and stowage of
bulky and heavy containers, may., in high winds, decide that
their operation is no longer safs and suspend operations as a
consequence, although this particular condition ogrurs very,
very infrequently in the ports of Philadelphia.

For the longshoremen, inclement weather is the
occurrence of rain, snow, or sleet during =a day working shift,
ane of two in a normal day, the Flirst being from 8 a.m. to
12 noon, the other from 1 p.m to 5 p.m. Night shift work and
weekend work is also undertaken with an jdentical weathex
definition. The amount of inclement weather precipitation that
iz réquired to cauge a work stoppage is not defined but as a
practical operating entity, i+5 existence seems well-understood
by labor, its management, and the ship owners. Working rules
arae established in a written agreement between labor and the

Philadelphia Marine Trade Association, scme pages of which are

shown in Figures 4.3, 4.4, 4.5 and 4.6 taken from the agreement



LONCSHOREMEN'S AGREEMENT

1. 1970 unless the ILA Dnstrct Council dedides
otheiwise and advises PMTA.

From From Fram
10-1-68 10-1-69 10-1-70
to to to
General Cargo 9-30-69 9-30-70 9-30-71
STRATGEIT TIMIZ . S4.00 54 2;_ 54.60
OVERTIIME RATE .. 6.00 6.3%5 690
i,  Kerocene,  Gasoline,
Grease, Naphtha m Barrels,
drumis, cases or other con-
tamer {mn eveess of 23 hours
pet day per gang)
STRAIGUT TIME 413 110 bTS
OVERTIME RATE G 235 60 7.1235

Tallow, Vegetable Oi, A~-
phalt, and Ditch in Barrels
and drums {in excess of 2
hones per day per rang}

STRAIGUT TIME . 1 B3 S A5
OVERTIME RATE .. . 6.223 6.60 7.125
Hudes, Wet
STRAIGHT TIME . .. (13 140 4.75
OVERTIME RATE G 825 G 6O T.125
Gran — Trnmnng, Bagoimue
and Stowwng at Grain K-
rvalor
STRAIGHT TIME .. . 132p .45 4 S0
OVERTIME RATE .. G 30 G 673 T.20
Bop Ore. Sulphur and all
other Bulk Cargoes
STRAIGIT TIME 105 430 4,63
OVERTIME RATE - . 6.073 G.45 6073
Naphthalene, in bags, inbound
only
STRAEGIH T TIME {25 1,30 4 55
DVERTIME RATE G 373 6§73 T.275
Cresyhe Aad, in dmms, in-
bound only
STRAIGIHT TIME .. ... 130 473 53.10
OVERTIME RATE b.YS 71235 763
Kelngerator Space  Caruo—
When carmvang  1Ompe rature
of the caruo v 32 degrees
Faleenbuit or helow
STRAIGILL TIME L2040 4 {3 4 50
OVIERTIME RATE . . 6380 6 673 7.20
12
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resn 1 ram B rom

10-1-68 10-1-6% 10-1.70
ter to to
9-30- (“) 9-30-70  9-30-71
Fishe Meal
STRAIGEHT TIME . Sé.

E3 5440 SET5

OYERTIME RATE .. ar3 6 GO 7.125
Bone Meal

STRAICGHT TIME . . . 4135 440 475

OVERTIME RATE 6225 G 6l) 7123
Licumce Root

STRAIGHT TIME . 420 - 485 4 80

OVENTIME RATE ... 6430 6.6%73 7.20
HHom Meal

STRAIGIIT TIME . .. 4257 4 350 4 83

OVERTIME RATE Gav3 6,73 7273
Tapioca Flour

STHAIGHT TIME .. . 423 4 30 485

OVERTIME RATE ... 6375 073 7273
Bags of Bones

STRAIGIHT TIME . 4 85 4 50 4 85

OVERTIME RATE .. 0873 673 7275
Umber (earth) i bags

STRAIGHT TIME | .. 423 4.30 4.83

OVERTIME RATE . .. 6373 73 7275

(L) When men are hired to handle any of the
above commodities, and when waitineg time s in-
curred, the men shall 1eceive the rate applicable
{or the specifie commodity, provided the men stand
by as directed.

. Distress:

('1) When men are called upon to handle cargo
under circumstances enusually dhtros'mu,. or ub-
novous to the men, they shall be puaid in accord-
ance with the schedule as follows:

From From T'rom
10-1-68  10-1-69  10-1-70

to to to
9-30-69 9-30-70 9-30-T1
3 AM. %o 12 Noon, L to 3
PAL, Monday through Fr-
day, per hour 3300 $§ 50 $%.20
12 \mm to 1 PN, ;\Iond.n
throueh rday, men will be
ruanttteed two  (2)  hours
pay at {per hour) . 8.00 8.30 920

13

Figure 4.3 Longshoremen Wage Rates
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From From Trom
10-1-68  10-1-69 10-1-70

to to to
9-30-69 9-30-7¢ 9-30-71
(If they work beyond 1 P.M.
they will be compensated
from 1 P.M. at time and a
half time until relieved).
All other meal hours, per
hour . .. L. L .. .81600 317.00 S13 40
Overtime—per hour 12 09 12,75 13 80

{b) Wage differentials aie provided in Clause
G(a} above as compensation for unusual condrions
common to certain commoditics. These commodi-
ties are not to be construed as creatmg conditions
distressing or obnouous unless damaged by fue,
water or fuel oil, when payment will be made in
accorcdance with the following schedule:

From From Trom
10-1-68  10-1-69 10-1-70
to to to

9-50-69 9-30-70 9-30-71

§ AM. to 12 Noon, 1 to 5

P M., Monday through Fn- _

day, per hour . - . $8.00 58.50 $0.20

12 Noon to 1 P M, Monday

throuch Friday, men will be

puaranteed two (2} jours

pav at (per hr.) - 8.00 350 920

(If they work beyond 1 P M

they will DLe compensated

from 1 P M. at time and a

half time until relieved )

Al other meal howrs per

lour . ... 1600

PO 1700 1810
Overtime=per hour . . . 12.00 1295

13 50

191

(c} A dispute as to whether, in any paticular
case, the cargo causes distiess conditions shall be
dealt with in accordance with Clause 30

{d) These rates are to apply only in the com-
partment where the conditions exist.

8. Explosives:

(2} Men handling ewplosives shall be paid as
follows:

14
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From ¥rom From
10-1-68 1)-1-69 10-1-70

10 to to
9-30-69 9-30-70 9-30-71
8 AM. to 12 Noon, 1 to 5
PN, Monday through Fri-
day, per hour . . 38 00 $8 50 $9.20
12 Noon to 1 P, Monday ‘
through Fridav, mea will e
guarantged two (2) houm
pay at {per he.) R 300 350 920
(IF they work beyond L P
they wall be compensated
from 1 P M. at tinre and half
time until relescd.)
All other meal hours, per
hour cee . 1600 1
1

.- 15.10
Overlime—per hour .. .. 1200

1380

-1
NS

W=

(b} Men hited to handle explowves at Artificial
Island or any other anchmage shall be paid travel
time (68-69-51 00, O0-T0—=54.23, 70-71—-5-L60 per
hour) until they ainve at the Lumch pier m the
vieinity of the anchmage. Esplosive rates, as per
the foregoing schedule, will become elfective and
1emam in effect until the men me returned to
showe. Travel time at { 68-69—54.00, 69-70-54 25,
T0-71-%4 60} per hour will then be paid unt] the
men arrive back at the huring pomt.

(c) Stand by time before hoarding the launch
shall ‘be at ewplosive rates, and shall’ continue at
those 1ates if men are transported to the ship. If
work 15 cancelled puor to hoarding the launch,
men shall be retwined to the hinng pomnt and wen-
cral cargo rates shall be paid for the remainder
of the guaantee period.

{d) Men travelng beyond the guaranteed pe-
riod will he paid the travel time rate of {68-69—
34.00, 69-70—84 25, 70-71—54 60} per hour back
to the hiring pont.

9. (a) liring System:

(1) Tor Tuesday through Satwiday, day woik,
for either 8 AM. or 1 P start, orders must be
placed by 4 P.M. the day before.

15

Figure 4.4 Longshoremen Wage Rates
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{2) Men hited for a 1 P.A. stmt shall receive
a 4 hour guarantee.

{3} For Sunday and Mouday, day woik, oides
must be placed by Satwmday at § AM.

(4) From Monday thiough Friday, night woik
{5, 6 and 7 P.:M} orders must be placed by 1 P.A.
the same day. Guarantee shall apply untif 11 P.M

(5) For Sunday, night woak, ordets must be
placed by 9 AM. Saturday. Guarantee shall apply
until 11 P.AL

(6} Men working on Satndays prior to 5 PAM.L
may continue to work overtime at their diseretion.
Thete will be no hire for work on Saturday nights
beginning 3, 6, or 7 P.M.

(7T) For work commencing at 8 AM. on Mon-
day or at 8 AM. on the day following a holiday.
Employeis to have the iight because of non-
artivgl of g vessel in poit to cancel the gangs by
7:30 AL Cangs which have been cancelled on
a Monday or 2 day following a holiday (from
Mouday to Friday, inclusive) shall be made aval-
able for re-assignment.

(8) Any new oveitime hiie for Satmdays., Sun-
days and Holidays, antomatically entails four hours
guarantee regardless of any conditions.

{3) Any new hue for a day following a holidav
will be made by 4 PAM the day before the holiday
and will inclucde the same cancellation rights pro-
vided for dMonday.

{10) Any men shat at the time woik is sclhied-
uled to commence will be secuted by replacements
from the dispatching oilice.

(11} Ship side orders, The Employer must
notify the gings and the dwpatching office not
later than 3 PAL of the day they are woiking
whether ot not they are requited back that might
or the following day for the same vessel

9. (b} Guarantees:
(1) Men emploved fiom Monday to Sunday,

16
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inclusive, shall be guaranteed four (4) hours’ pay
for the period hetween 8:00 A.M. and 12:00 Noon.

(2} Men re-employed at 1:00 P M. from Mon-
day to Sunday, inclusive, shall be guaranteed
four (4) hours, with the eweption of the Bnish
of the haich, or of a ship, for which they shall
receive a minimum of two (2) hours.

(3} Men re-employed at 7:00 P.M  from Mon-
day to Sunday, inclusive, who have worked dur-
g the day, may receive 2 mimmum of two (2)
hours due to weather conditions, or the finish of
a ship or of a hatch {or upon the shiftmg of a
ship to drydock or to another terminal in the port),
otherwise a guarantee of four (4) hours.

{4) Men who have heen ordered to report for
work from Monday to Sunday, inclusive, at 5:00,
B:00 or 7:00 P.M., and have not worked during
the day shall be pmd until 11:00 P.AM.

{5) Men re-employed at 1:00 AN from Mon-
day to Sunday, melusive, shall receive a guarantee
of four (4) hours with the exception of weather
conchtions ar the fnish of the hatch or of a ship
when they shall receive a two (2) hour minimum.

(6) I a ship 1s knocked off on account of in-
clement weather by the Ship's Master or his
authorized representative the men will be paid
the applicable guarantee, hut in the event the
men knack off themselves, they will he paid only
for the time worked, regardless of guarantee pro-
vided for in this Agreement

(7} Men employed between 8.00 A M. and
12 00 Noon who continue working through the
meal hour and are relieved at 1:00 P.M, shail he
notifiedd prior to 1.00 P M., that they are fimshed
for the day, or if ordered back at 2.00 P AL shall
receive three (3) hours' pay at the straight time
rate, except when the ship or the hatch m which
the men are emploved completes discharging or
Inading in less tine, they shail reecive a minimum
of two (2) hours’ pay.

17

Figure 4.5 Longshoremen Hiring and Guarantees .
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{8} Gangs shall be knocked off at o reasonable
time, not less than ten {10) minutes before qot-
ting time, to replace hateh covers. The full gang
shall be used to remove or replace hateh covers.

10. Refusal to Work Osertime:

In the event that a gang or gangs have sufficient
work on 2 ship to be ewected to wark a second
day, and other gang or gangs have an amount of
work which could be ewpected to complete in one
day, by woiking not in eweess of tvo {2) howy
overtime, and the Emplover by 3 00 DAL e
quests the gang or gangs with the shorter number
of hours to work overtime to a finish, oven though
the other gang or gangs are ordered back for the
next day, and the gang or ganes requested to work
overtime refuse to work overime to fmsh theb
hatches, they waive their nght to the hatches and
the wotk in thove hatehes can be completed by the
remining gang or gaugs

In those cases where a gang or gangs are asked
to work overtime and they agmeee, and at 5 00
P M. the ship or the stevedore chanues the ordeis
and sende the men home at 5 00 PAL {for any
reason other than weather concitions). the gane
or mangs sent home at 3 00 P M. <hall be guarae-
teed two hows at the straught time rate

I1. Flexibility:

{a) Having cowpleted a wak period on one
vessel gangs may, at the beginnmg of the suceeed-
mg work period, with the prion approval of the
Ioint Dispatching Committee. be transferred to
another jolr fo supplement the gang or gang
previously hired in accordance with the provisinns
of Section 9 hereof, with the understanding that
the work remawing in the hatches on the erianal
vessel will be completed by the ganps iemaining
thereon, subject, however, to the condiion thal
the opportunities on other ships shall be as great
or greater than those on the original ship.

18
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{b) The Employer will have first eall on gangs
registered with his company thiough the joint
dipatching office. Where these gangs. woik for
another Emplover on a day on which their wgular
Employer bas no work, 1t » understood that these
gangs may be recalled on a subsequent day to their
regular Emplorer. The work on the Rt vessel
will, in this case, be completed by sueh gangs o
may be available and secured through the joint
dispatching office.

{e} After a vessel has worked throush one or
moie ganranteed penods and there remans wok
on the vessel, cettamn gangs may he released at
the discietion of the opetator with the appronal
ot the Joint Dipatching Comnutice, and je-regis-
tered at the joint dipatching office to he available
to accept new work assignments with as great or
meater work oppottiiuty on the same or nest day.
The vessel shall be completed with the romaining
ganzs and the guugy which have heen replaced
will have no claim to woik on the vewel provided
that the gang recewed 2 job assigoment for an-
sthor hire through the joint disputclung office.

(d) The Union will desiznate a man o be on
duty as 2 Unjon member of the jont Dipatching
Connmitee ab all tapes and they will advise the
Eseccutive Sevietmy of PMTA & week in advance
who has that duty For the folldowing week. Em-
plosers will make the proper clearance as re-
quaed 1w $b} and {d) above throngh that man.
in s absence, the Employer will hanster or e-
lease gangs as set fouth in (b) o (d) ubove and
notfy the Employer-miember of the Joint Dis-
patching Commitiee, who will notify the designatad
Union member wien he 1 available.

12, 1elidays:

Legal holidays are New Years Day, Lmncoln's
Birthday, Washingtous Bitthday, Good Fnday,
Decovatrion Day, Flag Day, Fourth of July, Labor
Pay, Columbus Day, MNovember Elechien Day,
Armustice Day, Thanksgiving Day, Christmas Day,

19
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valid f£rom October 1, 1968 to September 30, 1971. Paragraph 9
(a} establishes the hiring system or procedure by which long-
shoremen gangs are called or hired ahead of the arrival of the
ship. Paragraph 9 (b) guarantees, establishes the wages that
will be guaranteed to those gangs that are called under any
conditions of operations.

Ship owners must, therefore, contract ahead of time
for the service labor required and they have agreed to pay that
labor for some hours of work whether that work is done or not
done because of inclement weather.

These wage guarantees are the source of the economic
loss sustained by the ship owners because of lack of precision
in the prediction of inclement weather.

Wage rates, as shown in Figures 4.3 and 4.4, are
dependent on the cargoc handled. The most recent wage rates are
shown in Figure 4.7 as an agreement with the Council of Noxth
Atlantic Shipping Assoclations {(CONASA).

4.3,4 Derivation of the Maximum Labor Related
Economic Loss

ILA labor is primarily concerned with the transfer of
breakbulk cargo. This 1s general or non-homogeneous cargo.
Cargo in the ports of Philadelphia is of many types as shown
in Figure 4.8 breakbulk, container, dry bulk, tanker and
passenger. Containexr, bulk and passenger vessels reguire
little labor to unload, the first two because of the mechani-

zation of cargo handling or of cargo unloading, the last one



MEMORANDUM OF AGREEMENT

COUNCIL OF NORTH ATLANTIC SHIPPING ASSOCIATIONS (COMNASA]
AND IMTERNATIONAL LONGSHOREMEN'S ASSOCIATION AFL-CIO,
AND THE ATLANTIC COAST DISTRICT, ILA, AFL-CIO {ILA)

issuas:

1. WAGES
18t Year— An increase of ?G‘ par hous manmg a toisl straight-time wage rate of $6.80 per hour,
2nd Year — An increase of $0z por hour making a total straight-ime wage rate of 57.40 per howr,
3ed Year — An increase of 60¢ per hour making a total straight-time wage rate of 33.00 per hour
2. CONTRIBUTIONS TO THE WELFARE PLANS

1st Year-—An increase of e per hour making 2 tofal contribution of. 90¢ per hour.

Ind Year— An increase of 11¢ par hour mahng a total contnbubion of §1.01 per hour.

3rd Year-—An increase of 12¢ per hour making a total contnbutien of $1.13 per hour.
3. CONTRIBUTIONS TO THE PENSION PLANS

st Year— An increase of 13¢ per hour maling a total conftribution of $1.37 per hour.
Ind Year-— An increase of 16y per hour m"Ltnr' a total contribution af $1.53 per hour.
=+ 3rd Year —An increase of 18¢ per hour makmg 2 totat contribution of 51.71 per houn

4. HOURS
To remain as in present CONASA-ILA 2greements,
&. TERM OF AGREEMENT '

Theee (3} Year. contract.

1st Year-— Commuence on October 1, 1974 to September 30, '19:2.
2nd Year -~ Commence on Cclober 1, Y973 to Scptember 30, 1976.
¥d Year —- Commence on Ociober 1, 1378 0 Septembar 30, 1977.

&, CONTAINERIZATION — As set forth in appended Rules on- Containers.
7. LASH — As et forth in appended Lash-Seabee Agreement.

Dated: June 21, 1974

COUNCIL QF NORTH ATLAMNTICO INTERNATIONAL LONGSHOREMEW'S

SHIPPING ASSOCIATIONS ) ASSCOIATION, AFL-CILO
vw/ %Nﬂd P)A‘Z(_,
Pr%sa.dent Pr:es:.dent:
D o
;7 /s 3{ L ATLANTIC CQAST 3Z$TRICTS
Secretary 6/ ILA, AFLLIO
g
%’iﬂfﬂ %M{WL‘
Presizr_':ant

Lieiley 7 ,f»c/;(ff»

Secretary

Figure 4.7

The folfowing is agreed to by CONASA and A in final zod complele setiiement of the seven (7} Master
+
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NETlgf.!)’N\IIW,AGE BREAKBULK CONTAINER BULK TAMKER PASSENGER
JAN 4,389,623 (462} 752,748 (159) 185,622 (28} 658,188 ( BA) 2,792,865 {187) -
FEB 3,774,522 (394) 723,375 (135) 54,475 (211 603,897 ( 76) 2,392,775 {162} -
MAR 4,625,293 (448) 741,355 (147) 130,907 (17) 846,209 (102) 2,906,822 (182) -
APR 4,356,409 (414) 573,174 {127} 203,269 (30} 732,463 ( 79) 2,848,903 (178) -
MAY 4,405,248 (439) 624,963 (136) 156,149 (22) 943,104 (106) 2,681,032 {175) -
JUN 4,117,823 (403) 619,854 (138) 193,288 {221 737,768 ( 82} 2,556,847 (160} 10,066 (1)
JUL 4,614,008 (439) 744,080 (142} 170,797 (20 926,773 ( 98} 2,742,160 {176) 30,198 {3)
AUG 4,518,721 (437) 659,363 (141) 218,218 (26 839,061 ( 93) 2,793,689 {(176) 8,390 (1)
SEP 4,137,154 (404) 538,367 (117) 243,127 (21 857,971 ( 99) 2,464,129 (157) 33,560 (4)
ocT 4,408,677 (414} 547,983 (124) 193,275 (21} 883,333 { 88) 2,756,674 {178) 27,402 {3)
NOV 4,460,079 {436) 601,575 (123) 293,934 (261 867,361 (105) 2,678,941 (180} 18,268 (2}
DEC 4,732,592 (437) 534,528 (113). 1675382 (181 926,877 (102) 3,103,805 (204} - {0}
TOTAL { 52,542,149 7,661,975 2,210,443 9,823,205 32,718,642 127,884
{5127) {(1602) (278} flile) {2115) {14)
REMARKS: Numbers of vessels arriving are in parentheses,
Source: The Philadelphia Maritime Exchange, 620 Lafayette Building, Philadelphia, Pennsylvania 19106.
Figure 4.8 Net Registered Tonnage Statistics -~ 1973

€S
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because of the lack of cargo. Breakbulk cargo is primarily
handled at the ports of Wilmington, Delaware and Philadelphia,
Pennsylvania.

The derivatiop of the maxzimum loss will be performed
for the ports of Philadelphia as a whole. The process will be
to establish the weather conditions in the peorts of Philadelphia
and Wilmington during the year 1974 and then to determine the
number of. longshoremen gangs operating in these ports on precip-
itation davys. The cost to ship owners of these gangs will be
determined and based on certain assumptions about work cancella-
tions; the aggregate cost to the ship owners will be derived for
non-productive labor.

The ports of Philadelphia, on paper, have about 69 ILA
longshoremen gangs with somewhere between 55 and 65 gangs opera-
tive. An average breakbulk gang consists of 19 men and one
foreman, although the structure of gangs is very variable and
related to cargo. A ship, on the average, may regquire three to
four gangs for unloading with a large ship requiring six gangs.
Gangs are supported by a variety of trades and crafts and admin-
istrative personnel, the support constiiuting an overhead cost
on the basic labor changes.

Figure 4.8 identifies the breakbulk net registered
tonnage as approximately 7.7 million tons. This is an indica-
tor of the maximum tonnage moveable by the vessels entering the
port. The PMTA estimates that about six million tons of carxgo

were moved in the port, with about five million man hours applied
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to the task. 2About 60 pexcent of these man hours were
longshoremen man hours or man hours on board the vessel.
There is thus a consistency between the statistics of the
PMTA and the PME.

Weather data for the ports of Philadelphia is col-
lected by the PME on a daily basis being reported in a format
shown in Figure 4.9. The PME annual data for 1974 was compiled
into precipitation days at Philadelphia and Marcus Hook (repre-
sentative of Wilmington). This was assumed to indicate the
identity of the local weather at Wilmington and Philadelphia
where breakbulk cargos arxe unlcaded. The results of this
compilation are’ shown in Figure 4.10.

From the precipitation compilation of Figure 4.10
and the interpretation of the labor force guarantee rules, the
following loss rule was selected:

1. If rvain at 8 a.m and noon, then 4 hours lost.

2. If rain at 8 a.m. only, no decisgion (not known

when it cleared).

3. If rain at noon and 4 p.m., no decision {gang

termination time not known).

Applying the loss rule to Figure 4.10 produces the
loss description shown in Figuxe 4.11 which incorporates the
gangs actually called in Philadelphia and Wilmington as recorded
. by the PMTA for the days in guestion.

The rates for a gang are made up of basic wage,

insurance, and taxes as a percentage of the basic wage and a
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DATE Monday=~30 1974

STATIONS 8 A.M. NOON 4 P.M,

Philadelphia Scouthwest West . Northwest
Cloudy Cloudy Clear

Marcus Hook Southwest West Northwest
Cloudy Partly Cloudy Clear

Breakwater Southwest/10 Northwest /L0 Northwast /15
Cloudy Cloudy Cloudy

Source: The Philadelphia Maritime Exchange
Daily Station Weather Report.

Figure 4.9 Typical Weather Station Reporting




TIME OF DAY
DAY DATE 8 aA.M. NOON 4 P.M. LOCATION
3 Jan 1574 R R R Philadelphia
R R and Marcus Heex
9 R
R
1Q SL R
SL R
11 R R
RF RF RF
21 R R
R RF
2 Feb 1974 R
R
3 R
R
8 SN SN
en eN
19 R R
R R
22 R
R
25 SN SN SN
SN SN SN
2 Mar 1974 R
R
Sat} 9 R R
R R
186 R R
R R
21 R R
R R
Figure 4.10 Precipitation Days Compilation for

the Port of Philadelphia 1974 at
Priladelphia and Marcus Hook
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TIME OF DAY

LAY DATE 8 A.M. HNCON 4 DM, LOCATION
24 R .Philadelphia
RF and Marcus Hook
Sat |30 R R
R R
Suni3l ’ R R
R R
1 April 1974 24
R
2 R
R
5 R

o
o

0)
w

R
S R
R
Sat |13 Apr 1974 R R
R R
12 R
R
23 R
R
3 May 1974 R
R
9 R
R
10 R

Figure 4.10 Precipitation Days Compilation for
the Port of Philadelphia 1974 at
Philadelphia and Marcus Hook (cont'd)
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TIME OF DAY
DAY DATE 8 A.M. NOON 4 P.M, LOCATION
12 R
R
18 R ’ Phila3elphia
and Marcus Hook
23 R
R
29 R
R .
2 June 1374 R R
R R
12 -t
R
Sunlilsé R R R
R R R
23 R
4
25 R R
R R
28 R R
R R
24 July 1974 R: R
R R
2 August 1974 R
r R
R
22 R
& Sept 1974 R
7 R
R

Figure 4.10

Precipitation Days Ccmpilation for
the Port of Philadelphia 1974 at

Fhiladelphia and Marcus Hook

(cont'd)
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TIME OF DAY

DAY DATE 8 A.M. NOON 4 P.M. LOCATION
i4d R
R
2g R R
R R
29 R
R
16 Oct 1974 R R Philadelphia
R R and Marcus Hook
5 Nov 1974 R
B
12 B
R
1 Dec 1974 R
R
Sun 8 R R
R R
16 R R R
R R R
25 R
R
Legend: R Rain
sS4 Sleet
SN Snow
F Fog

Figure 4.10 ©Precipitation Days ctompilation for
the Port of Philadelphia 19274 at
philadelphia and Marcus Hook (cont'd)

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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RUMBER OF GANGS
DAY DAZE PHILA
WILMINGTON TOTAL

3 Jan 1974 PHILA 40
WILMINGTON 0 40

10 46
0 46

11 42
3 45

21 30
9 39

25 Feb 1974 52
13 65

Sat 9 Mar 1974 0
17 17

21 37
3 40

Sat 30 28
0 28

Sun 31 36
o 36

Sat 13 apr 1274 5
3 8

Sun 16 Jun 1974 25
3 28

24 July 1974 38
S 47

16 Oct 1974 12
3 13

Sun 8 Dec 1974 17
0 17

16 37
0 37

Figure 4.11 Precipitation Loss Days in the

Ports of Philadelphia 1974
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benefit which is a fixed hourly sum, plus overhead charges which
depend on the composition of the skills and crafts needed to
support the longshoremen. On some ships, there is one cooper for
every two gangs. Some operations require a head foreman and an
assistant. The actual charge to the shippers during 1974
increased in magnitude due to contractual agreement by
about 2 percent.

The basic standard cost (which was supplied in
confiden;e) was rounded off to $400/hour/gang.

Saturday and Sunday work are performed at time and
one half. Because the benefit does not enter into this rate,
the Saturday and Sunday rate was estimated to be from $525-550/
hour/gang.

These rates will be applied to the tabulation of
Figure 4.11 to derive a maximum benefit, due Eo guaranteed
payment losses. A loss reqguires the pavment of 4 hours of work
as a guarantee.

Hence, the loss payment is $1600/gang on weekdays and
$2100 to $2200/gang on Saturday and Sunday..

The labor loss computation is shown in Figure 4.12
and produces a maximum loss for the Ports of Philadelphia, in
1974, 1lving between $879,800 and $893,200. This estimate is
held to be conservative since some of the no-decision events of
Figure 4.10 could have produced losses that were excluded
from thg calculations. Losses, in addition to those related to
labor, will also cccur. These will be discussed later when loss

equations are developed.
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i SATE NUMBER OF GANGS LOSS PER GANG (8§) LOSS (§}
3 Jan 1974 40 16060 64000
10 46 1600 73600
11 45 1600 72000
21 39 1600 62400
25 Feb 1974 65 1600 10400C0
S5a 9 Mar 1974 17 2100 - 2200 35700 - 37400
21 40 1600 64000
Sat 30 28 2100 - 2200 58800 - 61600
Sun 31 ' 36 2100 - 2200 75600 -~ 79200
Sat 13 Apr 1974 8 2100 - 2200 16800 -~ 1 600
Sun 16 Jun 1974 28 2100 - 2200 58800 - 561600
24 July 1974 a7 1600 75200
16 0ct 1974 15 1600 24000
Sun 8 Dec 1974 17 21006 - 2200 35700 - 37400
le 37 16G0 59200
TOTAL ANNUAL LOSS (1974)........ $879,800 - $893,200
annzal Loss Round-0Off $900,000

Figure 4.12

Nonproductive Labor Related Costs or
Losses to Breakbulk Shipowners Using
the Porits of Philadelphia in 1974
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4.3.5 The Variability in Labor Related
Annual Losses

4.3.5.,1 Precipitation Variation

The calculated actual total annual loss for 1974 will
be assumed to be zbout $9200,000.

This loss is evidently dependent on the total anmnual
precipitation and snowfall though not in an§ obviocus manner he-
cause of the particularized time constraints associated with
the loss calculation.

However, assuming a uniform relationship between total
annual precipitation and snowfall, and its appropriate con-
strained measure, climatological data can be unsed to indicate
the possible spread. NOAA climatological data is provided in
FPigure 4.13 tabulated as total precipitation and total snow,
up to 1973, The meteorclogical station at Philadelphia

airport provided the following figures for 1974:

Total precipitation 37.78 inches
Dec 0.8
. Now T
Total snowfall 17.00 inches Mar T
Feb 12.1
Jan 4,1

Since the actual calculation produced a loss due to snow about
10 percent of the time, the wvariability in precipitation

only will be used to illustrate the possible variability in
loss. The recorded precipitation in Figure 4.13 ranges from

a minimum of 29.34 inches to a2 maximum of 49.63 inches with

a mean of 41.09 inches.
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NARRATIVE CLIAATOLOGICAL S‘UMMARY

The proximity of Deloware Bay probably has
gsome effects on romperature conditdons locally.
Periods of extended cold weather are relatively
rave, with ‘helow zero readinzs repovied only
24 rimea since official records began. Sustained
porvieds of very hagh or low tomparatures seleom
last more rhan 3 or 4 days as condiions change
fairily rapraly,

Diue to the prevalence of maritime air auring the
summer months, the humidity adds ro the dis-
commfors of the high temparatures, On the other
hand, heavy fog seldom occurs over a large
saction of the City .excepr during the autumn
and winter months and hen op an averags of
only 10 times per y=ar. At International Airport,
however, duz to the proxmmity of dhe river and
the low terraim, heavy fog is observed about
30 rimas petr year, -

Precipiration is falrly everly distributedthrough-
out the year wich maximum amounts duriny the
lagte summer momhs, Mucheof the summer rainfall
is i conncction with locel thunderstormes and is
- vaviable in amount in diffevent sares of the City,
due 1n pare {o the mgher elevauons inthe wostorn
and northern sections. Suowizll amounts sitenars
considerably larger in tae northors suburbs chan

Figure 4.13

in the central and southern parts of the City. In
many cases; the precipitation will crange from
snow o ramm within the City. Single storms of 10

inches or more occur abeut every five years, -

The maximum ameount of 21.0 iaches fell en
Decembeyr 15-26, 1905 - '
v

The prevailing wind direcrion for the summer
monchs is from the southwoest, while northwesterly
winds prevail during che winter. Thz annual
prevailing direction 15 from the wesi~souchwest.
Destructive velocities are comparauvely rare
and occur mostly in gustiness during summer
thunderstorms, High winds occurring in the
winter months, as a rule, come with the advance
of cold air after the passage of 2 dezp low pres-
sure area, Oaly rarely have hurricanes in ths
vicinity caused widespread damage, thunprimar-
1ly through flooding,

Flood stages in the Schuyikill River normally
occur about twice a year. Flood stages seldom
last over 12 hours and usually occury after ex-
cesgive falls of precipitation during summer
thunderstorms. Flood stagas i e Delaware
River ave caoused by abmormally high udes that
occlr dug to the water "backing v undav the
influence of sirong south or southezast winds.

Local Climatological Data, Annual

Summary with Comparative bata
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Thus, tentatively based on precipitation records at

Philadelphia, a representative annual maximum loss variation

. . + %
would 1ie between $702,000 and $1,179,000, i.e., $900,000 _2;9.

4.3.5.2 Other Applicable Cargo .Types

The calculated annual loss relates to breakbulk cazrgo.
Longshoremen are employed to transier both container and bulk
cargoes, but there are differences in expected nonproductive
costs.

Container cargo transfer in the porits of Philadelphia
employs gangs of the same size as for breakbulk cargo transfer,
but the transfer productivity is greater by a factor of from
3 to 4, say 3.5.

Bulk cargoes reguire different size gangs according
to the bulk cargo being transferred. If the cargo is ore,
then only two men are required; if the cargo is sugar, then
45 men are regquired; if the cargo is grain, then six men and
one foreman are reguired per ship hatch. Grain ships usually
have two hatches. In the ports of Philadelphia, grain is only
loaded onto ships. If coal is being handled, then the only
reguirement for longshoremen is to open and close hatches where
six men are required per hatch. Some hatches close automatically.
Assuming that the various bulk cargoes are uniformly distributed
in the ports of Philadelphia over each day, the mean bulk opera-
tion will be assumed to regquire (2+45+14)/3 men or approximately
one gang (19 men). Estimates can then be made of the nonproduc-
tive cost losses to container and bulk cargo handling as ratios

of the breakbulk nonproductive costs of $900,000.
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Estimate for Container Cargo

From Figure 4.8 the ratio of container to breakbulk
registered net tonnage 1s (2210443)/7661975 ox 0.288. Since
the cargo transfer productivity for containers is 3.5 times
that for breékbulk cargoes, the multiplicative factor for
container cargo is (0.288)/3.5 ox 0.082. PFrom this, the
coptainer annual nonproductive cost estimate is $9200,000 x
0.082 or $73,800 ({(s$1974).

Estimate for Bulk Cargo

From Figure 4.8 the ratio of bulk to breakbulk
registered net tonnage is (9823205)/7661975 or 1.282. From
FPigure 4.11, when losses occuxr, the mean number of gangs
operating is 33.9. For bulk cargo, the number of gangs required
is one.

A multiplicative factor for bulk cargo is then given
by (1.282)/33.9 or 0.038.

The annual nonproductive .cost estimate for bulk
cargo transfer is then $900,000 x 0.038 or $34,200 (51974).

Together, these add 12 percent to the $900,000 loss
estimate or an additional $108,000 nonproductive costs in the
ports of Philadelphia. Thus, from all sources in the ports
of Philadelphia during 1974, economic losses related to

labor are estimated o be as follows:

From breakbulk shipping § 900,000
From containexr shipping 73,800
From dry bulk shipping 34,200

Total $1,008,000 (1974}
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Annual climatological variation in precipitation will modify

+31%

this estimate to be $1,008,000 —298’

so that the range of
annual labor related loss will be from $786,240 to $1,320,480,
in the ports of Philadelphia.

4.3.5.3 Weather Forecasting Requirements to
Reduce These Losses

The calculated loss to ship owners using the ports
of Philadelphia duxing 1874, of about $1,008,000, is a loss
assumed to be based on the current capability of weather pre-
dicticn in the peorts of Philadelphia, since the gangs involved
were.actually called.

The hiring rules for labor, ses Figure 4.4, Paragraph
9 (a2}, establish the forecasting reguirements and the procedure
for calculating the maximum losses establishes the prediction
guality required.

The hiring rules can be summarized as shown in

Table 4.1.

Table 4.1 ILA Labor Hiring Rules

Davtime Nighttime
Work Day Order Start Orderx Start
Su 9 A.M. S 8§ A.M,.; 1 P.M. 9 A.M. S 5,6,7 P.M.
M 9 A.M. 8 2 A.M.; 1 P.M. 1 P.M. M 5,6,7 P.M.
Tu 4 P.M, M 8 ALM.,; 1 P.M 1 P.M. Tu 5,6,7 P.M.
W 4 P.M. Tu 8 A.M.; 1 2.M 1 P.M. W 5,6,7 P.M.
T 4 P.M. W 8 A.M.; 1 P.M, 1 pP.M. T 5,6,7 P.M.
F 4 P.M. T 8 A.M.; 1 P.M. 1 P.M., F 5,6,7 P.M.
S 4 P.M. F 8 A.M.; 1 P.M. 1 P.M. S 5,6,7 P.M.
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A rehire of labor must be ordered at 3 p.m. for a
start the next day.
The following prediction intervals for inclement

weather can then be deduced from Table 4.1 as shown in

Table 4.2.

Table 4.2 Prediction Intervals for Hiring ILA Labor

Forecasting Type of Work

Interval (hours) for Labor

32-34 night work - weekend
23 day work - weekend
17 rehire -~ same job

16 day work - week

4 night work - week

The maximum derived benefit assumes that precipitation
at 8 a.m. was never correctly predicted.

Additionally, there is an implication thét the 4-hour
duration of precipitation was not predicted either, although
this is not strictly true, since a ship owner can choose, when
there is precipitation at the beginning of a shift, to either
retain the gangs at the pier ¢r to let them go. If the gangs
are retained and the weather inclemency no longer exists, then
the gangs can be recalled to work.

Any captured bkbenefit depends on the relative accuracy
of predicting the onset of precipitaticon locally for the ports
of Philadelphia, and of predicting the duration of the precipi-

“tation.



72

Presumihg that today the ship owners take advantage
of all and any weather services, the maximum loss reflects
today's prediction capabilities of predicting precipitation
at or before 8 a.m. which ngl continue until noon, at least,
with a prediction interval of 16 or 23 hours for the ports of
Philadelphia.

A guantitative estimate of this weather forecasting
capability will be developed subseguently.

4.3.6 The Growth in the Economic Loss

The labor related economic loss.derived for the ports
of Philadelphia will increase with growth in traffic into the
port. This growth is briefly discussed below.

Activity in the ports of Philadelphia between 1974
and 1985, the time when SEASAT will become operational, will
change appreciably.

Breakbulk cargo tonnage into the ports will grow, but
it is expected that the number of ships carrying the tonnage
will decline.

While today there_are about 65 gangs ¢of longshoremen
in the ports, the expectation, according toc PMTA, is a consolida-
tion into 42-45 gangs since the current labor force was estab-
lished on the past peak demand.

It is to be expected -that labor wages, welfare costs
and pension plan costs will continue to rise, guided by the
trends illustrated in Figure 4.7.

Bulk cargo tonnage is also expected to grow and the

port is planning a substantial growth in container cargo as,
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indeed, are all U.S. ports because of the worldwide growth
of container usage.

Estimates shown in Figure 4.14 of breakbulk cargo
tonnage growth made by the World Trade Division of the Delaware
River Port Authority (DRPA) indicate a cargo handling growth of
about 45 percent from 1973 to 1985. Using the PMTA figure of
six million tons for 1974, the projected increase would be
only about 30 percent from 1974 to 1985.

If the breakbulk cargo growth approximated the DRPA
estimated, it seems unlikely that the labor force will decline
because labor productivity per man hour would have to increase
by about 175 percent, a condition that seems unlikely for
breakbulk cargo handling.

By 1985, assuming weather forecasting guality remains
constant and labor productivity is unchanged, then the number
of applicable man hours must increase by 30 percent to 45 per-
cent. If these are distributed throughout a yvear, then the
previous typical nonproductive costs might be assumed to
increase by an average of say 38 percent to range from
$1,085,011 to $1,822,262 ($1974). It is assumed implicitly
that labor's wages will keep pace with inflation.

This maximum loss estimated range should be modified
by any expected improvement in local-weather forecasting
between 1974 and 1985, which is independent of any SEASAT data,
although it might be argued that if forecasting improves
significantly, labor may seek wage increases to maintain real

take-home pay constant.

REPRODUCBILITY OF THE
ORIGINAL PAGE I8 POOR
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Exports & Imports - In Short Tons
Actual Tonnage through 1973 - Projected to 1985
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General Carc

Year Total Bulk Break-Bulk Ccntainer
1958 45,572,217 42,385,708 3,186,509 -
19549 46,392,332 42,965,679 3,426,653 -
1960 46,476,802 42,459,553 4,017,249 -
1961 43,881,659 40,122,530 3,759,069 -
1962 50,319,614 46,626,023 3,693,591 -
1963 50,385,455 46,211,789 4,173,666 -
1964 53,011,383 48,438,646 4,572,737 -
1965 54,0%3,257 «3,052,387 2,320,5L0

1366 55,763,624 51,022,001 4,741,623 -
19467 49,175,803 44,496,702 4,679,101 -
1568 53,799,031 48,456,599 5,342,132 -
1969 57,536,894 52,528,396 4,978,498 3k,00C
1970 54,057,635 48,661,376 5,286,259 110,00¢C
1971 54,680,537 49,071,717 5,345,820 263,00C
1972 ©€3,970,228 57,874,384 5,549,084 548,76¢€
1973 79,346,905 72,910,464 5,386,44] 1,387,007

{Est.) 1974 83,200,000

Figure 4.14

Ameriport Tonnage Projections
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Projections of International Tonnage

In Short Tons
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1975 87,100,000 79,539,000 5,990,000 1,571,000
1976
1977 91,600,000 82,967,000 6,410,000 2,223,000
1978 ’
1979 .
1980 97,500,000 87,272,000 6,990,000 3,233,000
1985 118,700,000 103,867,000 7,800,000 5,033,000
Scurce;: World Trade Daivision
Delaware River Port Authority
Figure 4.14 Ameriport Tonnage Projections (cont'd)
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4.3.7 The Expectz2d Economic Losses to a Ship Owner

When a ship i1s in port, a ship owner can expect
goconomic losses o result as a consequence of the actual weatherx
forecasting in the port during the ship's stay.

Some of these losses are unavoidablie, because they
occur when the weather occurs.

Other losses are avoidable to the extent that weather
¢onditions in the port can be correctly predicted. The depen-~
dence of aveoidable losses on weather prediction capabiiity will
be devaloped in thisg discugsion.

4.3.7.1 ¢Qther Charges to a Ship Owner While in Port

Two basic charges are levied by the port against the
ship owner. Thesa are called wharfagse and dockage, tariffs for
which are established in the port and paid to the terminals of
the port.

Wharfage is a charge levied agaiust the ship's cargo,
paid by the ship owners but passed on to the consignor ox
consignege, in most cases. The tariff is diverse and complicated
and examples are guocited below for information only, since this
charge will be assumed not to reside with the ship owner.

The wharfage tariffs, in the ports of Philadelphisa,
is as follows:

e For cargo up to 80 cu.ft./2000 1lbs., the charge

is 90¢/net short ton
® For cargo greater than 80 cu:ft.fzeeﬁ lks., the

charge ig 60¢/measurement ton of 40 ou.ft. of cargo
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There are exceptions to this basic tariff fox some cargoes, such
as passenger auntomobiles where the charge is $4.00/automobile
for up to 100 automobiles. Another example is the charge for
cocoa beans in bags where sorting is required. The tariff is
then $1.80/short ton.

Dockage is a charge levied against the ship for port
services and it is paid by the ship owner. For a ship in
working status, the charge is 12¢/net registered tén/calendar
day, or part thereof, with a minimum charge of $300/calendar
dav. If the ship is in idle status, then the charge is 6-1/2¢/
net registered ton/calendar day, or part therecf, with a
minimum charge of $200/calendar day. A ship is in working
status for each day when gangs are called to transfer cargo on
the ship. This tariff changes with time. It became 9-~1/2¢ on
October 7, 1972; it became 10¢ on November 5, 1973; it became
12¢ on October 1, 1974.

Dockage estimates can be made using the data in
Figure 4.15 to determine the average net registered tonnage of

different cargo tariffs. The results are shown in Table 4.3.

Table 4.3 Dockage Charge Estimates

Estimated Net Vessel Status

Registered Working Idle
Vessel Tonnage f{(Average) ($1974) per Calendar Day
Breakbulk 4,783. 574 311
Container 7,951 974 517
Bulk 8,786 1,054 571




Total

Not Tonnago Breakhulk Container Bulk Tankor Passonger
Jan 4,389,623 (462) 752,748 (159) 185,622 (28) 658,388 (88} 2,792,865 (r187) -
Feb 3,774,522 (394} 723,375 (135) 54,475 (21) 603,897 (76) 2,392,775 {(162) -
Mar 4,625,293 (448) 741,355 (147), 130,907 (17) 846,209 (102) 2,906,822 (182) -
Apr 4,358,409 (414) 573,774 (127) 203,269 (30) %32,463 (79) 2,848,903 (178) -
May 4,405,248 (439) 624,963 (136) 156,149 (22) 943,104 (106) 2,681,032 (178) -
Jun 4,117,823 {403) 619,854 (138) 193,288 (2%) 737,768 (82} 2,556,847 (160) 10,066 (1)
Jul 4,614,008 (439) 7&4,080 {142) 170,797 (26) 926,773 (98) 2,7421160 (176) 30,198 (3)
Aug 4,518,721 (437) 659,363 (141) 218,218 (2¢) 839,061 (93) 2,793,689 (l?Gf 8,390 (1)
Sep 4,137,154 (404) 538,367 (117) 243,127 (27} 857,971 (99} 2,464,129 (1587} 33,560 (4}
cct 4,408,677 (414) 547,993 {124) 193,275 (213} 883,333 (88) 2,756,674 (178) 27,402 (3}
Nov 4,460,079 (436) 601,575 (123} 293,934 (24) 867,361 {105) 2,678,941 {180) 18,268 (2)
Dec 4,732,592 (437) 534,528 (113} 167,382 (18) 926,877 (102} 3,103,805 {204} - {0}
{t10,248)} {ta, 783 (7,951} {t8,786)} {(15,470)} {te, 135}
TOTALI| 52,542,149 7,661,975 2,210,443 9,823,205 32,718,642 127,864
(5127) (r602) {(278) (l118) (2115) (14)
Remarks: Number of vessels arriving are in parentheses,
Average vessel net registered tonnaqe{ }‘
Source: The Philadelphia Maritime Exchange, ézo Lafsyette Building, Philadelphia, Pennsylvania 19106,

Figure

4.15

Net Registered Tonnage Statistics - 1973 and Averages

8L
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While the ship is in port, the ship owner must pay for the ship
operating costs. These vary from $1500/day for foreign regis-
tered vessels to $10,000/day for the newest U.S. registered
vessels, based on estimates from the PMTA.

4.3.8 The Influence of Weather Forecasting Quality

The bhasic objective in the port is to successfully
predict the occurrence of precipitation at 8 a.m. sufficiently
ahead in time that labor gang calls will result always in
productive labor costs. This, it can be anticipated, will
not always be possible.

For prediction to be significant to ship owners,
correct forecasting must produce profitable results when
acted on by the ship owners.

When & ship is berthed, three baslic costs are
incurred by the ship owner--labor costs to transfer cargo,
dockage or berthing costs and ship operating costs. Lack
of predictive knowledge about precipitation results in labor
being called, that does not work, but has to be paid.
Nonproductive labor periods must in essence be replaced by
equivalent productive labor periods, so that berthing and
operating costs during the nonproductive labor periods are
also essential losses to the ship owner.

If the prediction interval being considered is
exclusively that between 8 a.m. and 12 noon, so that cutside
of this interval knowledge is assumed to be perfect, then

Table 4.4 illustrates the consequences of prediction guality
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Tabhle 4.4 Costs and Prediction Quality
=
Precipitation Nonproductive Costs
Prediction Observation Labor Dockage Operating
NP NP 0 o o
P NP . 0O C
DW CO
P P
0 CDW CO
NP P c
L CDW CO
N? = no precipitation; P = precipitation,

in "terms of nonproductiwve costs. A correct forecast, either
(NP;NP) or (P;P), produces in effect no avoidable losses.
There are nonproductive costs associated with (P;P) but they
cannot be avoided. o

An incorrect forecast, (P;NP}, produces an avoidable
loss (CDW+CO); an incorrect forecast, (NP;P), produces an avoid-
able loss CL since, when P is observed, (CDW+CO) cannot be
avoided.

CDW is the docking cost for a working ship. Undex
the conditions (P;NP) or (P;P), this could be CDI' the docking
costs for an idle ship, but this would depend on whether or not
labor was called for the afternoon shift. Currently, the

tariffs are such that CDI=0.542 CDW in the ports of Philadel-

phia.
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Evidently, improvement in correct forecasting is
scught, since no avoidable costs are associated with such a
forecast; ultimately then, in a port, ship owners will have
to contend with the non—avoidabie costs of precipitation.

In this discussion, these are docking costs C and operating

DW
costs CO for four hours for the days when precipitation is
observed in the port from 8 a.m. to 12 noon.

If the probability of correct forecastihg in the
port is p, i.e., this is the composite probability foxr the
conditions (NP;NP) and (P;P), then the probability of error
is (1-p). Suppose that a fraction o of error forecasts are of
the type (P;NP) so that (1-¢) are of the type (NP;P). Then
the expected loss, associated with forecasting error which is

avoidable, Eu' is

E
u

1l

u(l—p)(CDW+c )+ (l—oa)(l--p)cL

o]

It

(l-P)[CL + a(CDW+CO-CL)].

Evi i i i £ +C _~-C_=
idently Eu is independent of o if CDW CO CL 0, a
condition that is unlikely. For the ports of Philadelphia in

1974, from data in Figure 4.11, which represents errors of

the type (NP;P)} if aT and pT represent today's experience then
(1-0.) (3-p_) = “°/365 = /73,

If it is assumed that the fraction o remains constant with p

then
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373

H

(l—a)(l—pT)
1

1l

or o lr3/73 (l-pT)—
If it is assumed that pt is small compared to unity then

o = 1-3773 - 3,73 Py = 70,93 - 3,93 Do

It is then reasonable to assume that o = 70/73 and

t
it

70
(l—p)EcL + /73 (CDW+CO—CL)]

(1-p)[70/73 (c

3
DW + CO) + /73 cL].

The assumption about ¢ implies that the technigue of prediction
will not change to produce improvements in p. This assumption
also seems reasonable and the eguation developed for Eu will
be employed to determine losses and benefits. This equation
strictly describes the expected avoidable cost to a ship owner
in 1974 per ship berthed between 8 a.m. and 12 noonggn the
ports of Philadelpﬂia as a function of ship type and of the
capability, p, to correctly predict the conditions (NP;NP) and
(P;P) in the port. Implicitly, this prediction has an associ-
ated time interval of 23 hours. For each ship, labor has been
called for the afternoon, i.e., the ship is a working ship.
The equation can be calculated for different vessel

types and for different values of the parameters of the egua-

tion.
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4.3.8.1 Data and Coefficients for the BExpected

Loss Egquation

Data

1. 1974 Philadelphia ports shipping traffic

Breakbulk 1,346
Container 260
Bulk 1,178
Tanker 2,015
Passenger 15

Total 4,814

2. Collected data

Annunzl

Dockage Costs ($) Daily Labor

Number of Per Calendar Day Operating Losses

Vessel Vessels - Cost Range {$)

TyYype - in 1974 Working Idle ($) 1974
Breakhulk 1,346 574 311 1500~-10000 | 9200,C20
Container 260 954 517 1500-10000 73,8200
Dry Bulk 1,178 1,054 571 1500-1000¢C 34,220

3. Number of precipitation loss days in 1974 at the ports

of Philadelphia

Number of days 15
4.3.8.2 Loss Equation Coefficients
CDW = nonproductive dockage cost per working ship
= 1/2 calendar day dockage per working vessel
CDI = nonproductive dockage.cost per idle ship

1l

1/2 calendar day dockage per idle vessel

Dockage is assumed to be a cost applicable to the time

that a ship could be worked, i.e., eight hours.

I

C

o nonproductive

operating costs pex ship

1l

1/6 daily operating costs per vessel
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Operating costs are assumed to be applicable over a period of

24 hours,

CL = nonproductive labor costs per ship
= {Annual labor loss per vessel tvpe)
(Annual Number of vessels of that type) X 15/365
Ship Gporating JHIP  TYRE
Coefficiant i Costs/any {5} Breahbuli Cantasiras Suly
CL * 16,369 &, 306 06
(30,3773 669 284 23
C,m+co 10,000 1,954 2,144 2,194
T0iCp 42,3 /73 | 1,873 2,056 2,194
CoutCa 17300 5317 727 777
TQ(CDH+C0)/73 515 697 743
Cp1ta 10,000 1,823 1,928 £,953
TE{C, 40 3 /T3 1.748 1,947 1.875
Cartly 1,500 10€ L3 53E
FOLC, +CL 173 389 Y488 514

These values of ceoefficients for the expected loss per ship can
be substituted into the loss eguation tec give the gggrof equa-
tions shown in Table 4.5. In Table 4.5, the parameter p is
that of the probability of correctly forecasting throughout
a four hour time interval from 8§ a.m. o 12 noon in the ports
of Philadelphia.

These loss eguations will subseguently be employed to
derive.the benefits attributable to weather forecasting and to

the incremental forecasting contributions f£rom SEASAT-collected

data.
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4.,3.8.3 Quantitative Estimates of Forecasting

Probability

The parameter p is a measure of the probability of

forecasting the events (NP;NP) and (P;P) throughout

of a four hour interval from 8 a.m. to 12 noon in

of Philadelphia, with a prediction or forecasting
of 16 hours or 23 hours. This defines p in terms of

tions on which the economic losses have been calculated.

To extend this to the full reguirement the forecasting interwval

should be a maximum of 32-34 hours as demonstrated in Table 4.2.
Strictly from the point of view of ship owner

decision, forecasting does not have to be continuous in nature
Table 4.5 Equations of Expecited Loss Per Ship Type

Daily Ship Equation of Expected Loss Per Zaip

Operating Berthing -

Costs () Status Breakbulk Container Dry Bulk
10000 working E,=2542(1-p) E, =2340({1-p) E,=2133(1-p)
10000 idle By=2417(1-p} E,=2131(1-p) E, =102 (1-p}
1500 working E,=1184(1-p) E,= 981(1-p} Ey,= 774(1l-p}

1590 idle E u -
Ea 1058 (1~p) Eu= 772(1-p) Eu= 543(1-p)
throughout the interval. Subjectively, that is, the forecasting

may have
interval

weather o

the appearance of being continuous throughout the
with respect to working a ship. Transitions in the

ccur throughout intervals of time ftoo small to effect
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a transition in the working status of gangs. A transition from
NP to P may however result in a prompt transition from &orking
to nonworking for gangs while a transition from P to NP may
have to last 15 minutes or 30 minutes for a transition in
working-status to occur.

Previous discussion has indicated an assumption that
ship owners currently make use of any and all forecasting in
making their decisions. It has not been possible to determine
by inquiry that any forecasting is used in a systematic manner.
The forecasting event of interest in this problem is then that
of determining the composite probability that either it will
be fine at 8 a.m. and will remain fine until 12 noon or there
will be precipitation at 8 a.m. which)will'continue until
12 noon.

Knowledge of p, even subjective estimates, are sought
to describe current 1974 capability of event forecasting and
the expected improvement that can result in 1985 and to the
year 2000; together with an estimate of the incremental fore-
casting improvement that is strictly contributed by SEASAT's
data collection and assumed integration with all other sources
of weather and sea condition data.

The U.S. Weather Service does not develop predictions
today that could be of direct service to ship owner decisions.
Evidently though all weather maps can be obtained by specialized
meteorologists who could provide a prediction service to ship
owners for a fee. In general such private services do not

seem to have been very successful.



87

The USWS makes predictions of the cccurrence of
precipitation at 0500, for the time intervals of twelve hours,
the next twelve hours and the next twelve hours, measured from

0700. They are only predicting the occurrence or otherwise of

precipitation sometime during these intervals. In validating

the prediction guality, precipitation occurs if more than

0.01 inches of rain is measured during the interval. This is
called measurable precipitation. Local offices of the USWS
generate local precipitation forecasts using large scale

data supplied to them by the weather service data dissemina-
tion system. The general form of generation of this local
forecast appears to require the introduction of local meteo-
rological judgment into the large scale data before subseguent
processing by computer. Forecasting for the first 12-hour
period appears to be more accurate when generated by the human
but subsequent prediction accuracy is best when generatéd by
computer. There is a current controversy in the weather
S§ervice over the usage of the man-machine combination for
forecasting, specifically concerned with accuracy and reli-
ability,

Quality of local forecasting is dependent on both the
intexval of concern and the season of the year (winter)summer).
in Philadelphia the mean success probability for the first
l2-hour interval is 0.83-0.85 and this degrades by the
third 1l2-hour interval to about 0.80. The first interval
winter time probability is 0.90-0.91 and the summer time

probability is about 0.75. The degradation of the probability


http:0.90-0.91
http:0.83-0.85
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with time is attributed to the data nonunifor@ity within the
measuring regional size needed for longer term prediction. The
seasonal variation is concerned with the seasonal data scales
of significance, these being smaller in the summer than the
winter. If, in addition, the probability of successful predic—
tion during a 1l2-hour interval is 0.82, the probability
during a 6~hour interval is estimated to be 0.78 and during a
four hour interval it is estimated to be 0.76.

During the last 20 years or so precipitation predic-
tion accuracy has improved by about 5 percent, largely as a
consequence of superior physical modelling and improved data
guality. By 1985 it is estimated that a 5-10 percent improve-
ment from 1974 gquality will result partly as a conseguence of
satellite data supply such as will be available from the
Synchronous Meteorological Satellites {or their operational
equivalents) (1 and 2) which can provide national weather
pictures updated every 30 minutes, if reguired, and the
global ESRO, Japanese and Russian meteorological satellite
programs. Subsequent to this it is expected that there will
be a slowdown in accuracy improvement, a suggested 2 percent
improvement being thought reasonable, between 1985 and 2000.

These improvements in operational forecasting will
result from the current research programs which concentrate
on expansion of computer models to use more data. Such tech-
nigues will increase the vertical layering from six-to-eight-
to-ten layers and employ sophisticated but well-known statis=-

tical processing techniques to better contrcl the input data
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and the output numerical wvalues (temperature, relative humid-
ity, pressure, winds, moisture condensed and fallen out)
which are developed centrally for the United States and
provided to local forecastigé offices. Data is developed on
& scale of 1000 km and is then analyvzed and related statis-
tically to a grid of smaller scale say 200-300 km and this
process must beée ¥epeated down to the level of local weather
forecasting. Errors easily occur and they are not easily
recégnized. The modelling of physical processes, while
recognized as being not fully adequate is in second place in
the research programs. Improvement is sought to diminish
ignorance, but the concentration is on the computer power and
data processing. The thrust seems to be to fully exploit
with current physical modelling all the power of dats pro-
cessing and statistical techniques of controlling the data,
and its numerical derivations. It is considered t;;; f£fifth
generation computers are adeguate to current physical modelling.

It is conjectured that the principal contribution of
an operationai SEASAT to local weather forecasting will be in
improved determination of surface wind data. Currently wind
data improvement is being sought through data processing and
statistical procedures and it is thought that the input from
SEASAT will only be a second order effect. SELASAT appears to
offer a second order improvement to the expected 2 percent
forecasting improvement from 1985 to 2000.

The weather service does not attempt to predict the

time of occurrence of precipitation nor its duration once onset
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has occurred. It does not do so because the problem is a very
difficult one in terms of data, computer power and modelling
and the resuylt currently obtainable would be no better than a
guess,

Quality prediction with prediction intervals of less
than twelve hours places great demands on computer capability
to complete the task in sufficient time for the resulting
information to be appropriately disseminated. Currently an
l8-layer atmospheric model is in existence but it requires
about 23 hours of computer time £0o produce a result, reguired
only twelwve hours ahead.

Studies have been made by the Weather Service to
use data and computer ﬁrocessing to generate 6-hour interval
forecasfs. The data for this is available but the descriptive
equations must be modified to produce a result in a useful
length of time considering the evanescent nature of the output.

It is therefore very difficult to know, with confi-
dence, that the cost losses calculated are dependent on some
current form of weather prediction knowledge. They are most
likely based on the current state-~of-the-~art in prediction of
the weather phenomena of interest but it appears to be no more
useful than a guess. However, if most ship owners do have
some sourcs of weather prediction input to their decisions,
the guality of this should be determined since future prediction
can only be incremental to what already exists and hence the
benefits must also be incremental. At this time the evidence

indicates that no weather prediction estimates are used by the
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ship owners so that currently the loss equations should be
written with p=0.

The depgndence of loss production on prediction
capability, cannot be resolved by current forecasting knowledge,
or by future trends in forecasting improvements according to a
number of experts intimately involved with the forecasting
process, its difficulties and its expectation. The general
contention is, if we could do it, it would already be offered
as & service. The qﬁestion of how well it could be done if an
attempt was made is therefore one of conjectural judgment.

An attempt will be made to develop some reasonable
quantitative estimates of the prediction capability of contin-
uous forecasting during a 4-~hour interval. The guantitive
estimate will be related to Philadelphia.

To give perspective to the prediction pf?g}em being
addressed, the observed data of Figure 4.11 indicates that, in
Philadelphia, there were 15 days during 1974 when preci-
pitation resulting in work loss ocqurred. The probability of
occurrence during 1974 was therefore 0.041.

Precipitation days are recorded in Philadelphia.
These are the days when more than 0.01 inches of precipitation
was measured. The data for 1974 from the Philadelphia Inter-

national Airport recording was:

]

Month J F M A M J J A S o} N D
No. of
bays 13 10 11 10 13 13 8 S 11l 2 8 8
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The total observed number of days is 116 giving a
probability of occurrence of measurable precipita%ion per day
of 0.32. Loss precipitation is therefore much less likely to
occur” than precipitation days, about which most prediction
quality information is awvailable. Phe weather service dis-
cusses 1ts prediction quality score {the total of precipitation
and nonprecipitation) in terms of first, second and third
intervals; which are for the first, second and third twelve
hours following the forecast.

The interest in this problem is most closely repre-
sented by the third interval. Today correct prediction guality
drops from about 0.84 (as shown in Pigure 4.16 published by
the National Weather Service) in the first interval to 0.80
in the third interwval. Further, if prediction guality in the
third interval 1is 0.80 for a 12-hour interval then for a

4-hour interval the prediction gquality is estimated to be

0.76
0.82
a 4

0.80 X or 0.74. This then is an estimated prediction -

during ~hour interwval from 24 to 36 hours ahead. What
is reguired is an estimate of the prediction quality of con-
tinuous forecasting during the 4-hour interwval.

It has been suggested by the weather service personnel
that this type of precipitation is most likely to reguire that
during the four hours preceeding and following the interval
some measurable precipitation should alsc occur. It is thus
suggested that the estimation procedure reguires some knowledge

cof conditional probabilities. These are those that are associ-~

ated with the dependence of precipitation in one interval on
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|
Source: NOAA Technical Memc. NEW FCST-21, June 1974.

Figure 4.16 Comparison of NMC and WSFOs (193 stations) total precipitation and

no precipitation forecasts correct nationally 1966-1973.

Morning

{0600 GMT) and afternocon (1800 GMT) forecasts for all three

periods were averaged over the conterminous United States.
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the knowledge of the existence of precipitation in contiguous
intervals.

Somé data relating to this problem, of a research
nature, exists in ESSA Technical Memorandum WBTM TDL 31 which
was provided by telephone by Lawrence Hughes, Kansas Central
Region HQ WWS (186 374 5672). It concerns conditional prob-
abilities for 6&-hour intervals, not 4-hour intervals. The
data, tabulated below, is undegstood to have been derived
from the basic 1l2-hour data of the NWS, pertaining to Phila-

delphia, and is based on 15 vears of_accumulated data.

Quarter of the Year Observed Conditional Frequency
bec., Jan., Feb. 0.60
Mar., Apr., May 0.54
June, July, Aug. 0.48
Sep., Oct., Nov. 0.50

There are evident seasonal variatioms, but these will
be ignored and an arithmetic average of 0.53 will be assumed
for the probability of occurrence of measurable precipitation
in 2 6-hour interval if measurable precipitation occurred in
the previous 6-hour interval.

The estimated score for correct prediction during a
four hour interval is 0.76. This is the combined score for
predicting the conditions (NP;NP) and (P;P). The score for
each event is not, however, equal using today's prediction
information. The score for the event (P;P) is, in general,
about three times that for the event (NP;NP) as shown in

Figure 4.17. That is, approximately, the score for the event
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(P;P)}) is 0.56 and that for the event (NP;NP) is 0.19 on the

average.

Tentatively, +he forecasting score of the event of

interest will be estimated to be Q, where

[0.56 X (0.53)2] + 0.19

1o
il

0.1 + 0.19

i

0.35.

This 1is an estimate of the degree of success that
would be possible if current methods and data, etc., were em-
ploved to predict the event of interest. Tt uses the unproven,
but reasonable assumption, that-measurable precipitation on
either side of the time interval of interest is a necessary
condition to work stopping precipitation during the whole of
the interval. Practically, work stopping precipitation implies
that rain may cease for intervals of time of 15-30 minute
duration, not sufficiently long to allow work to resume.

The forecasting score estimate of the event of inter-
est will be larger than can be obtained in practice because the
observable conditional probabilities would be determined with
some error,

By 1985, forecasting guality in the third interval
is expected to increase from 0.80 to 0.84 or 0.88 for reasons
prrevicusly discussed. It is conjectured that, by 1985, the
decline 1in quality as a result of shifting from 1l2-hour

to 4-~-hour intervals will remain the same as today because
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this form of forecasting will not be of general concern. Thus,
the forecasting gquality of interest will improve from 0.74 to
0.78 or 0.82. The previously employed conditional probability
is expected to remain the same and the score relationship to
the events (P;P) and (NP;NP) are alsc expected to remain as
they are today. )

Thus, by 1985, the score for the event of interest

985 will have an expected range as shown below.

[0o.58 X (0.53)2] + 0.20 < [0.61 X (0.53)2] + 0.21

0.36 < Q.. < 0.38

By 2000, an incremental score improvement of 2 percent is
expected from that of 1985, i.e., a fundamental scoring im-
provement to 0.86 or 0.90. Based on current knowledge, all
the other modifiers of these scores to the scores of interest
aré expected to remain constant. Hence, the score in 20060,

Q

00" is expected to range as shown below.

[0.60 X (0.53)2} + 0.20 < QOO < [0.82 X (0.53)2] + 0.21

0.37 < 9, < 0.38

This analysis indicates that, between 19274 and
2000, the forecasting gquality of the event of interest will
improve as a consequence of sigpificant improvements in
scoring of the events of major forecasting interest. That is,
the analysis assumes that there will be no concerted effort

directed to prediction in 4-hour intervals of the event of
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interest to this study. The analysis further indicates a
current (1975) capacity to predict the event of interest with

a probability of 0.35, although it is fully recognized that

there may not be a mechanism for preoducing this forecast.

The significant question, at this juncture, is to
estimate what incremental forecasting quality of the event of

interest can be associated exclusively with the data supplied

by an operational SEASAT. Evidently, such an estimate is

extremely difficult to develop because the development of the
operational system has not yet begun and because, if surface
wind measurement is a prime measurement, the sensitivity of
forecasting quality to improvement in knowledge of this para-
meter is unknown. The judgmental qualitative opinion is that
SEASAT's influence will be second crder.

If general forecasting in the third l2-hour inter-
val was perfect, the probability of correct forecasging of
the event of interest would be 0.46. This, then, would be
the best possible indirect forecast without an attempt to
deal specifically with 4~hour interval continuocus forecasts.

The incremental improvement in forecasting the
event of interest by 1985 lies between 0.01 and 0.03 and, by
2000, it lies between 0.02 and 0.03. From 1974 to 1985, the
average lncrement in forecasting guality is 0.02; from 1985

to 2000, the average increment is 0.005.
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Accepting that SEASAT will be a second oxrder influence

only, it is difficult to visualize an incremental forecasting

probability in excess of 0.001 due to SEASAT alone.

This figure, 0.001, will be employed as the opera-
tional SEASAT's contribution to forecasting quality in deter-
mining SEASAT benefits from the expected loss eguations for
the ports of Philadelphia.

To add perspective tec the estimation of predictability
discussed here the following statement is presented.

4,3.9 Estimation of Benefits

Today (1974), it seems reascnable to assume that the
probabkility of predicting the occcurrence of events useful to
the reduction of nonproductive costs to ship owners in ports
and harbors because of precipitation duration is very close o
Zero.

This, it is argued, arises from the difficulty of
useful prediction and a resulting lack of interest in 4-hour
interval prediction. It is thought, on the basis of limited
knowledge and data, that occurrence of the event of interest
could be predicted with a probability of about 0.35. This
derivation of forecasting inherent capability does not, in any
way, consider if the forecasting system is structured to
produce and disseminate such a forecast.

By 1985, under the impetus of forecasting improvements

directed to the more general aspects of forecasting, it is
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POLICY STATECMENT OF THE AMERICAN METECROLOGICAL SOCIEZTY ON WEATHER FORECASTING

{As adopted by the Council on OQcsober 20, 1972}

One of the maost imporrtant activities 1n the field of meteoralogy is the preparation of
weather forecas&s as a vital service to public and private 1nterests. Weather foracasts are
used by :rndividuals to guide thear darly living and by industry, agriculture, forastry, com=~
merce, tgansportation, and goverxment td guide their oparations. The widesoread need for
accurate adwice on axpected future weasner conditions and the craztical dependence of public
safety and welfare upon the guality of such :information make i1t desirable to describe the
present weather forecasting capab:ility of the nmeteeoroleogical profession.

With the i1ntreoduction of high-speed somputers into numerical weather prediction in recent
years, along with improved numerical descriptions of the real atmosphere, and the developnment
of modern observational techniques, such as-radar and weather satellites, forecast accuracy has
shown a significant imgrovement. Although the naticnal economy directly benefits from in-
creased forecast accuracy, the value of a weather forecast depends not only on 1&s accuracy but
alsc on the manner in which 1t is utilized and the method by and speed with which 2t is communi-
cated to-users.

Farecast acguracy attained by procedures such as predicting that the weather will remain
unchanged (persistence), or by predickting average weatner occurrences bkased upon past weather
records (elimatology), or simple variations on these procedures, serve as objective bases for
measuring forecasting skill. Uniess forecast ageuracy exceeds levels achieved by basic methods
such as these, skill cannot be said to exisi. Moreever, skill in weather forecasting varies
with the meteorcologircal situation, geographical ared, and season.

Weather forecasts prepared by preofessionally trained personnel presently achieve tne £ol-
lowing levels of skill, on the average:

"

® MmivHQ

r perrods up to 48 hours, weather forecasts of considerable skill and uecxlity
e attained. Detaxrled forecasts of weather and 1ts cnanges can bhe made for the
rst 316 hours. Probability estimates markedly i1ncrease the :information contant
such forecasts, especirally with regard to preecapitation occurrence. In this
riod skill 15 a maximum Ln pradicting the motion and general effects of weather
systems having dimensions of five hundred m:iles or more. However, small-scale fga-
tures impedded 1n these svystems cause hour-to-hour variat:ions in weather which are
d1ffrcult to pradict, espec:ally for local areas with :irregular topography. Also,
the exact location of certarn highly s:ignxficant weather phencmena, sucih as sevare
thunderstormyg and tornadoes, cannot be forecast accurately with any degree of sk:ll
bevend 4 few hours, although the general area of severe storm activity may be pre-
dicted up to 24 nours 1in advance. Accurate £forecasts for infreguent events such as
heavy snow, sleet znd damaging winds are usually limited to pericods not exceediag
24 nours.

O th

For periods up to 5 days, daily temperature forecasts of moderate skill and useful-
ness are possible for perxods extanding %o apout 5 days. Precipitation forecasts
te 3 days, at an eguivalent level of skill, can be made, but the skill drops %o
marcinal levels on the fouwth and fifth <avs.

or perieds of more than 5 days, average temperaturs conditions for periods from
week uUp to 2 month or season can be prad:icted with some slight skill. Day-toe-
ay or week-to-wesk forecasts within this time range have not demonstrated skill.
hare :s5s some s%1:il in predict:ion of total precipitatron amounts for periods of
5 to 7 davs i1n advance: skill for lenger periods is margznzal.

T ]

Recant tneoretical work on atmospheric predigtabrlity indicates that the i1ntrinsic
properties of tne atmosphere, together witn the impossibility of onserving every detail of
atmospherrc behavior, impose an upper limit for the prediction of day-to-day weather gnanges.
This period 135 npelievad to pe about one to two weeks, dependaing ona the criteria used to de-
Zine a useful forecast. Presens day forecasting ageuracy, as cited above, falls snort af the
theoretical lamit, There are alse limits to the extent of time for whicn average guantitles
such as weekly or monthly mean temperatures can be forecast, but theoretical estimates of
taese limits are not available as yet.

Source: Builetin American Meteorological Society, Vol. 54,
No. 1, January 1973.

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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estimated that the prediction probability in the event of
interest to this study will have increased to 0.370. PFurther,
by 2000, this probability may have improved to 0.375.

The estimates for the future are carried to three
decimal places to indicate that changes will cccur and that
these changes will be very small and not to indicate precision
in the estimates. These estimates also assume that general
forecasting will not seeck to include forec%sting of the event
of interest to this problem. This assumption seems both
reasonable and wvalid because of the concentration on improving
the general forecasting gquality with its particular difficulties.

The operational SEASAT in 1985 will, it is conjectured,
contribute to prediction of the event of interest by the pro-
vision of more accurate and more widely collected surface wind
data, which will enter into the general forecasting process.
Since there are alrxeady computational and statistical schemes
in process to improve surface wind data estimates, the contri-
bution of SEASAT alone to the predictability of the event of
interest is considered to be second order. It is expected, as
an estimate, that SEASAT will produce an increase of predictabi-
lity in 1985 f£rom 0.370 to 0.371 and in 2000 from 0.375 to
0.376.

Therefore, considering all sources of data, the
predictability and its expected improvements for the special

event of interest to this problem are not expected to be
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large. The major increment appears to be one that could cur-
rently be made if the actual form of prediction was attempted,
by the National Weather Service, and if provision was made forxr
appropriate dissemination of the forecast.

The incremental forecasting probability allocated
to SEASAT alone 1s about 20 percent of the increment expected
between 1985 and 2000 in forecasting the event of interest.

It is also about 1 percent of the maximum attainable increment
in forecasting the event of interest, assuming only general
forecasting is pursued. The maximum probability increment
from 1985 conward is (0.460-0.370)=0.090.

Benefits are generated from estimates of the expected
savings in avolidable losses that result from forecasting prob-
ability improvements for each pertinent tvpe of shipping in the
ports of Philadelphia, i.e., breakbulk, bulk (dry) and con-
tainerxr. Tanker type shipping or bulk wet is not included
because its operation does not require longshore labor.

Tables 4.6, 4.7 and 4.8 identify the per-ship costs
and savings in 1974 dollars for breakbulk, dry bulk, and con-
tainer shipping derived by insertion of the noted probabilities
p in the loss equations. The losses and savings depend on the
ship daily operating costs and on the ship berthing status
which determines the ship dockage costs.

Tables 4.9, 4.10 and 4.11 translate the data of
Tables 4.6, 4.7 and 4.8 into maximum and realizable annual

benefits, based on the number of ships in each category per



fable 4.6 Avoidahle Nonprxoductive Losses and Savings Pex ship as a Conseguence
of Correct Weathex Porecasting Probability. Ports of Philadelphia -
Rreakbulk Shipping
1974 (P=0) 19?7 (P=0.35) 1985(P=0.37) 2000{P=0.375} 1985-2000
Ship Expected Expected Expected Expected SEASAT Expected
Operating Ship Avoidable Avoidable Avoidable Avoidable Avoidable Loss
Costs Berthing Loss Loss Savings Loss Savings Loss Savings Bavings ($)
$/day Status {s} ($) (%) (5} Ap=0D.001
190000 working 2542 889.70 940.54 953,25 2.54
14000 idle 2417 854,95 894.29 906,38 2.42
1500 working 1184 414.40 438,08 444,00 1.18
1500 idle 1058 370,30 391.46 396.75 1.05
All costs are $1974.

£E0T
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Table 4.7 Avoidable Nonproduclive Costs and Savings Per Ship as a Consequence .
of Correct Weather Forecasting Frobability. Ports of Philadelphia -
Dry Bulk Shaipping
1974 (P=0) 19?7 (P=0.35) 1985 {(P=0.27) 2000{P=0.375) 1985~2000
Ship Expected Expected Lxpected Expected SEASAT Expected
Operxating Ship Avoidable avoaidable MAvoidable Avoidable Avoidable Loss
Costs Berthing Loss L.oss Savings Loss Savings Loss Savings Savings ($)
§$/day Status ($) (%) ($) (%) Ap=0.001
10000 working 2133 746.55 789.21 799.88 2,13
10000 idle 1902 665.70 703.74 713.25 1.90
1500 workaing 774 270.90 286,38 290,25 0.77
1500 idle 543 190.05 200,91 203.63 0,54

All costs

are s$1974.

POT
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Table 4.8

Aveidable Nonproductive Costs and Savings Per Ship as a Conscquence

of Correct Weather Forecasting Probability.

Container Shipping

Ports

aof Philadelphia -

1974 (p=0) 1977 (P=0.35) 1985 (P=0.37) 2000 (P=0.375) 1985-2000
Ship Expected Expected Expected Expected SEASAT ©Expected
Operating Ship Avoidable Avoidable Avoidable MAvoidable Avoidable Loss
Costs Berthing Loss Loss Savings Loss Savings Loss Savings Savings ($)
$/day Status (s) {s) ($) (5} Ap=0.001
10000 working 2340 819.00 865.80 817.50 2.34
16000 idle 2131 745.85 788.47 799,13 2,13
1500 , working 981 343.35 362.97 i68.88 0,98
1500 idle 772 270.20 285,64 289,50 0.77
All costs are 31%74.

S0T
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Table 4.9 Annual Benefits, Ports of Philadelphia - Breakbulk Shipping
Bstimated Realizable EstimalLed Range of
Shap 1974 Annual Benefit from Realizable Annual
Operating Ship Maximum Appropriate Weather Incremental Benefit
Costs Berthing . Benefit Forecasting from SEASAT
$/day Status $ 1985(%) 2000($) 1983-2000 ($)
10000 working 3,421,532 1,746,583 11,770,185 3,679 14,717 16,174
1000 idle 3,253,282 1,660,697 | 1,683,148 .3'505 4,491 5,887
1500 working 1,593,664 813,515 824,508 1,709 | 2,191 | 2,870
15900 idle 1,424,068 726,941 736,765 1,521 {1,950 { 2,555
Number of breakbulk 1974 Growth factor 1985-2000(estimate)
Ships per annum 1346 1.38 1857

All benefits have a range 431%, - 22% abdiut quoted value based on.port climatology.

All costs are $1974.

901



Table 4.10 Annual Benefits,

Porkts of

Philadelphia ~ Dry Bulk Shipping

Estimated Realizable Estimated Range of
Shap 1974 Annual Benefil from Realizable Annual
Operating Ship Maximum Appropriate Weather Incremental Beneflt
Costs Berthing Benefit Forecasting from SEASAT
$/day Status $ 1985 (%) 2000 ($) 1985-2000 (%)
10000 working 2,512,674 * 1,320,348 | 1,338,199 2,779 | 3,563 4,668
10000 idle 2,240,550 1,177,357 § 1,193,267 2,480 | 3,179 | 4,164
1500 working 911,772 479,114 485,588 1,005 {11,288 ] 1,687
1500 idle 639,654 336,122 340,673 704 903 ] 1,183
Number of dry bulk 1974 Growth factor 1985-2000
Ships per annum 1178 1.42 1673

All benefits have a range +31%,

All costs are §1974.

22% about guoted value based on

N

port climatology.

LOT



Table 4.11 Annual Benefits, Ports of Philadelphia -~ Container Shipping
Estimaoted Realizable Estimated Range of
Shxip 1974 Annual Benefil from Realizable Annual
Operating Ship Maximum hppropriate Weather Incremental Benefit
Costs Berthing Benefat Forecasting from SEASAT
$/day Status § 1985($%} 2000 (%) 1985-2000 (§)
loooo working 608,400 513,419 520,358 1,083 [-1,388 | 1,818
10000 idle 554,060 467,563 473,991 985 | 1,263 | 1,655
1500 working 255,060 215,241 218,746 453 581 761
1500 idle 200,720 169,385 171,674 , . 1s4 457 599
Number of container ships 1974 Growth factor }995—2000
per annum 260 2.28 593

All benefits have a range +31%,

All costs are $1974.

« 22% about guoted value based on

port climatology.

80T
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annum in the port and of the growth predicted for each ship
category by 198:5-~2000. Benefits all have associated with them
a range based on port climatology - with respect to annual preci-
pitation. The range for the incremental realizable benefit
exclusively allocated to SEASAT igs specified.

Table 4.12 sums the realizable incremental annual
benefits exclusive to SEASAT for all the shipping categories in
the port,

Table 4.13 sums the realizable annual benefits from
appropriately applied weather forecasting for all the shipping
categories in the port.

It is important to stress that realizable benefits,
including those exclusive to SEASAT, are dependent on the
application of available weather forecasting information to the
specialized forecasting reqguirements of this problem. Currently.,
this form of forecasting is not available. It would, therefore,

require a specific implementation and dissemination.



Table 4,12 Realizable Incremental Annual Benefit Exclusive to SLCASAY 1985-2000
Ports of Philadelphia -~ Combining Breakbulk, Bulk and Container

Shipping
>
Ship
Operating Ship Realizable Incremental
Costs Berthing Benefit Range
§$/day Status Exclusive to SEASAT (35)
10000 working 7,541 9,668 12,665
10000 ' idle 6,970 8,936 1,706
1500 working 2,169 4,060 5,319
1500 idle 2,582 3,310 4,336

The range quoted for benefits is a result of port climatology.

All benefits are in $1974.

OTT



Table 4.13 Annual Benefits from Appropriately Applied Weather Forecasting.
Ports of Philadelphia - Breakbulk, Bulk, Container Shipping
Cambined
Ship
1985 Operating Ship

Maximum Annual Realizable Benefity Costs Berthing
Benefit 1985- 2000 $/day Status
2,305,666 3,580,350 3,628,742 10000 working
8,934,376 3,305,617 3,350,408 io0000 idle
4,075,509 1,507,870 1,528,8¢2 1800 working
3,331,165 1,232,448 1,249,112 1500 idle

All benefits have a range

All benefits are in s$1974.

+31% - 22% about ¢uoted value based on port climatology.

i1t
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5. ESTIMATION OF NATIONAL BENEFITS

5.1 Introduction

The data and its analysis for the ports of Philadelphia
will be used as a model basis for estimating the national
benefits to ports and harbors from SEASAT's data integration.

To generate a national benefit, each of the remaining
116 ports and harbors in the United States must be composed
into an eqguivalent to ports of Philadelphia in terms that are
appropriate to the process of bhenefit development.

Equivalence regquires that thé following parameters be

transformed by a ratio procedure:

1. precipitation loss days
2. the breakdown of shipping arrival traffic
3. the wage, benefit and overhead cost of long-

shore 1labor.

Precipitation loss days will be transformed through
port precipitation climatology, in particular through the
annual mean precipitation relative to Philadelphia. The range
of national cost losses in ports and harbors will be defined
in terms of an average precipitation climatological wvariation
for all the ports of the United States.

The breakdown of shipping arrival traffic in other
ports will be collected from each port. In general, the data

cbtained will be very diverse and guite different from that in
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Philadelphia. .Each Port Authority or Marine Exchange or Pilot's
Association collects shipping data according to its own needs

or according to regquirements of the U.S5. Departient of Commerce
or the U.8. Corps of Engineers. These requirements are not
those of this problem that is concerned with the utilization of
labor in loading and unloadiing shipping. Interpretation of the
data available is, therefore, required in many cases and these
interpretations will be documented in Appendix A.

The costs to ship owners for longshoremen labor are
not generally easy to obtain since each port has very many
stevedoring companies or their equivalents that operate terminals
and costs are a factor in competition among these stevedoring
companies. It would be a monumental task to solicit the
nation's stevedoring companies with, in general, little expecta-
tion of success. Régional labor cost factors could be applied
to the Philadelphia costs, but, in this study, they have not
been used and the Philadelphia costs have been held constant
throughout.

Many random effects are evident in determining non-
productive costs to ship owners in ports as a result of
precipitation loss. These are concerned with the number of
ships and the number of gangs called to service them on a
precipitation day; whether a precipitation day occurs at the

weekend and, thus, 1is chargeable at time and one half, etc.
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Random effects of this type require either very fine accounting
of detail in each port or can be subsumed into averages. In
this study, averages have generally been employed.

There are, in the United States, 11 major ports
which handle over 90 percent of the shipping traffic in the
United States. The remaining 106 minor ports have been
subsumed into a multiplication factor of the resulits for the
eleven major ports.

Development of benefits from ports and harbors
requires the projection of shipping growth into each port
between 1985 and 2000 in the categories of shipping that are
significant to this proﬁiem. Some general trends are apparent.
Shipped tonnages tend to grow at about 2 percent per year but
the economics of vessel employment tend to reduce the number
of ships reguired by making them larger. Economics again,
then, regquires that vessel turnaround be reduced to a minimum,
thus demanding expeditiocus loading and unloading and collec-
tion of cargoes. Most ports thus seek to indicate a growth
in container, but Lash and Seabee concepts compete with
palletized and unitized cargo concepts for general breakbulk
cargees. It does not seem possible to containerize all break-
bulk cargoes and it seems likely that only a few ports will
actually enjoy a large growth in container shipping. Bulk
cargoes, wet and dry, are projected for the import-export
trade to double in tonnage in the next ten years and to

double again by 1995 dominated by VLCC tankers and OBO deep

REPRODUCIBILITY OF THE
ADTINAT, PAGE IS POOR
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draft wvessels, However, practically, no U.S. port can berth
the large vessels proposed and offshore unleoading is not
always seen as being economically advantageous to the regions
served by a port. In addition, there is the mini-bridge
concept which transfers hemispheric traffic between the east
and west of the United States by rail transportation, thus
reducing the need for shipping and causing pressures for
regulation.

These brief notes are introduced here only to
indicate that the rules for projection of the change in
number of ship arrivals in U.S. pocrts to 2000 are complex.

5.2 Development of the Wational Benefit

5.2.1 Vessel arrivals at Major §.S. Ports

The totals of vessel arrivals of the eleven major
U.S. ports are given in Table 5.1 from 1962 to the present.

In general, the actual numbers are never guite firm
because what constitutes a ship is not unified in concept for
each port.

The general trend of decline in the total number of
ship arxrivals is clearly indicated by the cited table.

Figure 5.1 indicates,; in Table No. 992, the total
number of vessels that arrived annually or averaged per annum.
Comparison ©f the data inm Figure 5.1 and in Table 5.1 indi-
cates that, on the average, about 90.6 percent of all vessel

~

arrivals are handled by the 11 major ports.



Table 5.1 Vessel Arrivals of Major U.§. Ports

PORT 1962 1963 1964 1965 1966 19467 1968 1969 1970 1971
New York 12,838 12,448 12,289 11,564 12,115 11,462 10,396 10,110 10,338 9,066
Philadelphia 6,697 6,548 6,901 6,425 5,572_ 6,396 5,694 5,406 5,817 5,064
Baltimore 5,284 5,329 5,367 4,997 5,104 4,683 4,348 4,031 4,661 3,988
Hampton Roads 5,424 5,339 5,683 5,240 5,248 5,104 4,557 4,424 4,882 4,075
Boston 2,275 2,189 2,109 ° 2,039 1,975 1,896 1,705 1,574 1,736 1,525
San Francisco 4,777 4,253 4,566 4,710 5,088 5,186 5,213 5,136 4,642 4,099
Los Angeles 5,056 4,754 4,742 4,732 5,090 5,250 5,520 5,019 5,022 4,000
New Qrxleans 4,821 4,755 5,276 4,496 4,810 4,570 4,633 4,143 4,630 4,231
Houston 4,204 3,919 1,194 3,805 4,316 4,229 4,255 3,504 4,009 4,035
Seattle 2,156 2,146 2,090 2,213 2,353 2,491 2,453 2,456 2,481 1,810
Portland, Ore. 1,986 2,102 1,977 2,031 _2,155 2,122 2,088 2,076 2,019 l.63+
Total 55,518 53,782 55,195 52,252 54,826 53,386 50,861 47,879 50,237 43,530
Sources: The Maritime Association of the Port of New York.

The Philadelphia Maritime Exchange,

91T



Table 5.1 Vessel Arrivals of Major U.S. Ports (Cont'd)

PORT 1972 1973 1974 1975 1976 19717 1978 1979 1980 | 1981 1982
New York 9,347 9,091 8,375
Philadelphia 5,147 5,127 4,814
Baltimore 4,392 1,334 4,193
Hampton Roads 4,389 4,312 3,934
Boston 1,549 1,629 1,280
San Francisce 4,330 4,243 3,855
Los Angeles =~

Lonyg Branch 4,718 5,019 5,702
tiew Orxleans 4,635 1,924 4,865
Houston 4,171 4,805 4,413
Seattle 2,249 2,331
Portland, Ore. 1,930 2,133 1,966
Total 46,859 47,950

Sources: The Maritime Association of the DPort of New York,
The Philadelphia Maritime Exchange,

1974 and Corrections - Collected.

LTT
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Federal Expenditures—Toreign Trade 587

No. 991. Tupnmsrn Exeeworrorcs ror Civie FUNCTIONS OF THE Corps oF
Exaqiveegs, USerrnp SraTes Arymy: 1910 1o 1973

In millions of dellars. For years cnding June %0 Tncludes DPuerto Rice and outlving areas Itepresents Ninds
actually expemded under the direction of the Cluef of Enaneats for mamtensiee and inrovement of rivers
and Iarbors, flowd control, umd othey miscellangous woerks]

YEAR [ Anount TERAR ' Amount 1EAR I Sionnt l YEAR ; Anount
_l o4 w8 Lok 1080 T
N L4 5 LM § 197 ... 1,474

! 5 1, 2u
- 512 1093 LS [ 19 ... 1,535
R L o7 EUTIE I I i v

Source: T.S. Corps of Lugineers, Statement of Cosls, anneal,
No. 992. Vessers ENTERED AxD CLDARED 1N FOREIGN TRADE—NET REGISTERED
Toxxace, by TFrac oF Cannrer VEssen: 1931 To 1072

[In millions of net tons, except ag indicated. Includes Puerto Reco and Virgn (slands. Excludes domestic trade,
Sew also flistorenl Statestics, Colonml Tunes to 1957, series 3 192-204]

ALL PORTI SFAPORTIL
TEARLY All vessels Al vessels E With cargo
‘:)‘na‘f'{}?.(\;:f ‘T\\ILI:-TE Total ii Per- Totat b : Tatal
vessels | ton- U.s ceat [ Foreign| ton- U.S. | Foreen [ ton- U.8. |Foreign
nage || V.5 nage  naze
ENTERED
1951-1055 , 115 30 313 Tl 101 35 65 't 27 52
1056~1460 . 155 31 200 121 134 a7 12 11¢ 22 83
WEL-1865 . . .] 19, 670 188 33 174 155 156 0 136 123 19 109
19G66-14970 . pa ] 2 25 203 206 a7 150 157 18 139
128 3471 o257 94 114 30 53 90 25 [
03 1 3G 18 5 133 146 7 119 119 20 99
oopil 3] 163 175 181 3t 153 | 139 13 121
251 25 10.3 a8 23 a1 02 171 10 152
256 l 24 .2 232 229 22 07 176 13 150
293 l 25 34 271 267 23 21t 203 19 154
CLEARED
1051=-1035 ___.| 45,324 115 +£0 312 7 101 36 66 63 25- 43
1956-1960 _._.| 49,079 156G I 10,0 125 [§iK) 7 113 85 20 65
1061-1965 ... 48, 0n3 18Y 31 17 4 155 168 30 137 896 20 T
1965-197n. .1 52, 115 37 30 12.8 202 206 ¢ L) 174 122 ! 23 1]
1955 ... ... 46, 512 120 3 U6 6 05 115 3 31 Tt { 21 53
1060 oo, 44, 800 167 31 158 135 150 3 122 84, 19 66
965 . ..., 43,719~ 200 3t 16 3 173 I5¢ 311 £52 103 & ki a2
1970 .1 52,195 253 Uy 106, 22 326 ¥5 29l 1128 9 112
by S 50, 400 258 24 Ot: 231 231 3t 08 118 |j 18 160
1912..__....| 53,615 300 i Ery 40 273 271 25 { 216 ! 12 “ 20 122

1 Compnses all poris except Great Lakes ports

Source: U S Bureau of the Consus, Foreign Comnrerce and Natrgation of the Unided Statey, and Vessdd Cntranees
and Cletrances, ¥T 75, aLnual.

No. 993, VessErs 1IXTERED AND CLEARED IN FORRIGH TRADE—NET REGISTERED
TexxacE, By Customs DisTricTs. 1960 To 1972

[n muliions of net tong. Excludes domestie trade Beginning 1970, Puecto Rico inclirded in South Atkantie Coast,
Tlawan i South Pactfie Coast, and Alaska m Noith Paclic Coast)

VESIELS ENTERED VESSELS (LESRED

CUSTOMS DISTRICT T T " T [

1960 | 1965 | 1970 { 1971 | 1972 | 1960 | 1963 Voo | 1971 | 1992

r ] T 1

North Atlantic Ceast.............. TEEL SSG6{121] o7 tvi10.6] 8081 97 | U3Y | T 41 110.3
Witheasgn. ... 6.6 7651 8514 33| wio)] 3s) IS BTy %3 127
Sonth Athanue Coast 38§ Wy 73 j oy 7.1 561 112] 2551 232 35t
With careo. Aorsr osrloaed a2s) ot 51 537 141 11 0] 14
Gutf Coast. 270] 376 361 35, 153} 252 | 3L A28 2] A30
With Cargo. o eeen. .. 1567 185 2301 21| 279 188 290 s, Il 43 5
South Pacifie Coast... W17 2L5 | 28 2.7 32} 80| 28] 207, 276 ]
With cargo.., ... 1500 197 2185 200 35| 136 lol} 209, 17.2) 1§
North Pacific Coast.. 10,1 (130 28 ] 26 279 w1281 U3 i 33|
With cargo....... 76| 79p Ol 26l tre| sug us|omoel r| 204
Great Lakes oo ouiunenonoeeoooo. 691 2531 27.5] uwg | 2] Wyl 252 372 2069 B
With carge T8I 5P 152, 153, BT 131 186] 027 WO 0.5
Alaska, Hawan, P.R.and V.. ____ gunl 172 S8 11 2f 131 “ilb 1 iji 53 i 32 0o
Wk CAEO - e e e 60y 07§ 597 Twp §7| 33 a6 5] v L3

Source. U.8 Bureau of the Consus, orcign Commuorce and o= gatewn of the Unuted States, and Vessel Infrances
and Clarances, FT 975, annual

Source: Statistical Abstract of the United States 1974

Figure 5.1 Vessels Entered and Cleared in Foreign Trade
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5.2.2 Port Climatological Precipitation

Local climatological data for points close to the
11 major ports are available as publications from the U.S.
Department of Commerce, National Oceanic and Atmospheric
Administration Envirconmental Data Service. The current avail-
able issue extends to 1973.

Total precipitation and total snowfall is tabulated
for each month of the year and summed for each vear and then
averaged over the years for each month for the year.

This data has been abstracted and tabulated in Table
5.2 from which mean values for each port relative to Philadeil-
phia have been determined and a natioﬁal range has been computed
in terms of actual recorded annual precipitation in 1974 in
Philadelphia.

Thus, the row (mean)/(mean Philadelphia) represents
the major port precipitation multiplier and the national mean
range for modifying benefits because of precipitation is cal-
culated to be -37.5 percent; +42.4 percent.

5.2.3 Port Shipping Breakdown for 1974

Shipping breakdown data was collected from various
sources for each of the major ports and is shown in Table
5.3.

Data was not always in an appropriate form and, in
these cases, the shipping breakdown was deduced. The process
of deduction is presented in Appendix A. In Table 5.3, the

received data is indicated where underlined.



Table 5.2

Major U.S.

Peort Climatological Preciprtation

H
Hag lNarnpLon tlaw ) Los Loy San
f aalf LLnia Boston 1J faltamore lwoads Orltans ftouscon Ing:les Beach Franci.co Portland Spattle
29,34 23,71 | 22,17 27.89 26,67 40.%7 28.32 3.12 2.58 9.720 25.7¢ 23.78
49.63 62,37 | 5i.35 53,33 57.78 83.54 72,86 23.91 20,02 32.91 §1.09 55.14
41.0% 41,52 | 4z.08 41.33 45,15 58,13 46.90 12.04 9.56 19.01 37,83 40.25
1 1.010 | 1.031 1.006 1,099 1.415 1.142 0.263 0.463 0.922 0,980
average
37,78
< Mean
0,777 0.6273] 0.%87 0.738 ¢.706 1.063 0.750 0,075 0.244 0.680 0.629 6.877 0.625
b VR 1.E50] 1.359 1.412 1.529 2.211 1.929 0,582 0,871 1.350 1.160 15.657 1,424

0eT
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Table 5.3 Major U.S. Port 1974 Breskdowsn
Tors ' Breakbulk Container Dry Bulk Tanker Passengar Other

Philadelphia

(4,814) 1,345 260 1,178 Z,015 15 -——
Boston

(1,220 26 276 132 633 24 gi:]
NY/NJ

(8,375) 1,249 1,364 2,708 2,732 i1s -———
Baltinmore

{(4,193) 1.162 770 1,754 497 Tm—— ———
Hampton Roads

{(2,934) 1,320 5662 454% 4238 2_8_ 218
Wew QOrleans

(4,779} 3,452 143 830 —— 354
Houston

{4,413) 1,428 186 1,219 1,610 -— -——
Los Angeles
Long Beach

{S,702) 2,432 S08 470 L.742 193 357
San Francisco

(3,855) 1,653 120 762 1,147 195 56
Portlangd i

{1.9686) 634 191 851 262 -— 28
Seattle

{2,334) 1,014 528 304 292 134 112

indicates data provided, remainder were deduced.
* exclades 8l4 ¢oal ships handled by raiirocad labor,
Numbers under peorts in parentheses are shippoing arrival totals
Seattle based on 1973 data,

The dry bulk traffic at the port of Hampton Roads was
reduced by €14 coal ships which are loaded and unloaded by rail-
road personnel and not ILA labor.

5.2.4 Climatology and Shipping Breakdown
Equivalences

In the ports of Philadelphia, the number of precipita-
tion days per annum and the number of ships berthed on any day
combine to generate, by multiplication, the total number of ships

ver annum that can incur nonproductive costs from called labor.
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For any other port, these two factors will play the same role and
the multiplicative factor relative to Philadelphia will define the
loss for each particular port. This implies that loss precipita~
tion days are linearly related to mean annual precipitation and
that the number of ships that can be berthed in any day at a port
is not restricted by the number of ships arriving at the port.
The former implication is conjectural, the latter implication
seems reasonable for most ports.

It is not at all clear that the frequency with which
there is precipitation in a port at 8 a.m. which will centinue
until noon is linearly related to the average annual precipita-
tion in that port. It seems reasonable to assume that the two
factors are related, but it is not clear that the functional
relationship is linear. But then, no functional relationship has
been found and the linear one is accepted in order to determine
an answer.

The combination influences are given in TFables 5.4,

5.5 and 5.6 for equivalences for East Coast, Gulf Coast and

West Coast major U.S. ports and the eqguivalences when summed
provide benefit multipliers for the different categories of

ships being considered.

It is observed that, for the East Coast, container
traffic is very significant; for the Gulf Ccast, breakbulk
traffic predominates; while on the West Coast there is a

strong climatological influence.
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Table 5.4 EBast Coast Ports Egquivalences
(5 Ports)
BREAKBULK CONTAINER DRY BULK
Climatology| Without With Without With Without With

Port Factor Cllmatologg Climatology Cliqatology Climatology | Climatology Climgtology
Philadelphia 1. 1. 1, 1. 1. 1. 1.
Boston 1.01¢0 0.147 0.148 1.061 1.072 0,112 0.113
NY/NJ 1.031 0.935 0.964 5.246 5.409 2.299 2.370
Baltimare 1.006 0.870 0.875 2,981 2,979 | l.498 1.507
Hampton Roads 1.099 G¢.989 i 1.087 2.546 2,798 0.394 0,433

z . 3.941 4,074 12.814 13.258 5.303 5,423

This benefit multipliexs for

For
For
For

the 5 major East Coast U.S,

breakbulk ships

container ships

dry bulk ships

Ports

4,074
13.258
5.423.

for 1974 are:

£€CT



Table 5.5 Gulf Coast Ports Equlvaleﬁces
(2 Ports)
, BREAKBULK CONTAINER DRY BULK
Climatology | Without with Without With Without with
Port Factor Climatology | Climatology Climatelogy | Climatology |['Climatology|Climatology
Philadelphia 1. 1. 1. 1, 1. 1. 1.
Houston 1.142 1,061 1.212 0.601 0.688 1.035 1.182
New Orleans 1.415 2.565 3.629 0.550 0.778 " 0705 0.998
z 3.626 4,841 1.151 1.464 1,740 2,180

This benefit multipliers for

For breakbulk ships
For container ships

For dry bulk ships

the 2 major Gulf Coast U.S.

4.841
1.464
2.180.

Ports for 1974 are:

el



Table 5.6

WHest Coast Ports Equivalencas

(4 Ports}
BREAKBULK CONTAINER DRY BULK
Climatology | Without With Without With Without With
Port Factor Climatology | Climatology Climateology | Climatology | Climatology{Climatology
Philadelphia 1. 1. 1. l. i. 1. . 1.
San Francisco 0.463 1.230 0.569 0.462 0.214 0.646 0.299
Los Angeles .
0.263 1.807 0.475 1.954 0.514 0.399 0.105
Long Beach
Seattle 0,980 0.753 0.738 2.031 1.99¢0 0.258 0.253
Portland 0,922 0.471 0.434 0.735 0.678 0,722 0,666
b 4.261 2,216 5.182 3.396 2,025 1.323
Note: Seattle based on 1973 data

The benefit multipliers for the 4 major West Coast U.S. Ports for 1974 are:s

For breakbulk ships
For container ships

For dry bulk ships

2.216
3.396
1.323.

ST
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The benefit multipliers for each coast are summed in
Table 5.7 to give an equivalence for the major ports which is
then multiplied by 1.104 to give a national equivalence to
account for the traffic in the minor ports. The minor port
traffic is implicitly assumed to be structured like the average
traffic in the major ports. This assumption 1s not proven, and
seems unlikely to be true, since minor port handling of container
traffic is expected to be negligible. Because the increment is
10 percent, it has been applied uniformi&.

5.2.5 1974 Benefits Exclusive to SEASAT

Benefits exclusive to SEASAT, decribed as 1974 bene-
fits, are developed nationally in Table 5.8. The benefits are
described as 1974 benefits although 1974 shipping breakdowns
are used in combination with an operational, 1985, SEASAT
capability. By 1985, shipping breakdowns are expected to
exhibit growth factors. These growth factors are not known at
this time nationally, although estimates are available for the
ports of Philadelphia.

It is to be recalled that the integration of SEASAT
data is assumed to provide an increment equivalent to 20
percent of that expected to develop through general forecast-
ing improvements up to 2000, as applied to the forecasting
probability of the event of interest. Alternatively, the
SEASAT data integration is 1/90 of the absclute maximum
improvement in general forecasting gquality, as applied to the

forecasting probability of the event of interest to this



Table 5.7

1¢74 Benefit Multipliers

B

National
East Coast Gulf Coast We sl Coast Majox Port Equivalence
Ship Equivalences FEquivalences Eguivalences EBquivalences i.104
Typae (5 ports} (2 porcs) t4 poriLs) {11 ports) R {11 portasa)
Breakbulk 4,074 4,841 2.216 11.121 12.278
Contalnex 13.258 1.464 3,39% 18.118 20.002
Dry Bulk 5.423 2.180 1.323 8.926 9.854
prable 5.8 1974 Annual National Benefits to Ports and Harbors Exclusive and I
Incremental Lo SEASAYT Data Integration
Ship BRCAKBULK DRY JBULK CONTAMINER Range of
Operating Ship 1974
Costs Berthing Phila | National Phila | llational Phila | Hatlonal National
s/day Status s $ s § $ $ Benefit §
10000 working 3,148 41,966 2,509 24,724 609 12,181 49,294 | 78,871 | 112,312
10000 1dle 3,256 39,977 2,239 22,063 554 11,081 45,701 | 73,12) 104,124
1500 worhing 1,588 19,497 907 8,928 255 5,10} 20,960 | 33,536 47,755
1560 1dle 1,4134 17,349 636 5,267 200 4,000 17,260 | 27,616 39,325
[ 31
+42.4%
The 1974 National Benefit has an associated rang:, based on climatological pgecxpitation ~37.5%,

LZT
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problem, This absolute maxXximum assumes that general forecasting
will achieve a forecasting probability of unity.

Philadelphia's 1974 benefits are derived from
Tables 4.9, 4.10 and 4.11 by discounting the 1985-2000 bene-
fits by the related shipping growth factors. The national
benefits are determined by multiplying the Philadelphia 1974
benefits by the national benefit multipliers.

5.2.6 General National Annual Losses and Benefits

To put the SEASAT incremental benefits in perspective,
the national annual maximum avoidable loss to ship owners from
precipitation ig ports and harbors has been calculated. This is
a national annual loss for 1974, and is shewn in Table 5.9.
Maximum aveoidable losses for other years require the prediction
of shipping traffic variations as a function of time, data
which is not currently collected. Of this maximum loss, a
certain loss saving or assumed annual benefit to ship owners is
realizable. This benefit is presented in Table 5.10. These
benefits assume a 1974 national shipping distribution combined
with a weather forecasting capability estimated to be possible
in 1985-2000. This capability can only be realized if its
implementaticon is specifically developed for this application.

The annual maximum benefits result from multiplying
the 1974 maximum benefits of Tables 4.9, é.lo and 4.11, by the
national eguivalences for 19874, For the annual realizable
benefits, take the 1985 realizable benefits of Tables 4.9, 4.10
and 4.11 discounted by the tabulated growth factors and

multiplied by the national eguivalences for 1974.



Table 5.9 1974 Nalional Annual Maximum Avoidable Losses Lo Shap Owners from
Precipitation in Ports and Harbors

Ship TYPE OF SHIPPING National
Daily Ship Total

Operating Berthing Breakbulk Dry Bulk Container Annual

Couts (§) Slatus $ $ $ $
10000 working - 42,009,569 24,759,889 12,169,216 78,938,674
10000 1dle 19,943,796 22,078,438 11,082,308 73,104,542
1500 working 19,567,006 8,984,601 5,101,710 33,653,317
1500 idle 17,484,706 6,303,151 4,014,801 27,802,658

+42,4%

Losses have a range

due to c¢limatology.

-37.5%

6¢CT



Prable 5.10 1974 Estimated National Annual Benefit Lo Ship Owners [rom
appropriately Applicd Weather lorecasting, from all
Sources, Lo Porls and Harbhors

Ship . TYPE O SUIPPING National
Daily Ship Total
Operating Bexthing Breakbulk Dy»y Bulk Container Annual
costs (%) Status . $ $ $ §
10000 working 15 539 348 9 161 895 4 504 225 29 206 468
10000 idle 14 775 221 8 169 &80 4 101 430 27 046 8131
1500 working 7 237 B43 3 324 572 1 888 309 12 450 724
1500 idle 6 467 594 2 332 351 1l 4886 015 6 285 960
Assumptions :

e National Shipping Arrival Distribution for 1974
¢ 1985-2000 Weather Forecisting Capability

o Implemented Weather Forecasting Quality for Use
in Ports and Harbors

. 142.4% .
Benefits have a range _39 g4 due to jorts climatolegy,

0T
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5.3 Generalization of 'the Ports and Harbors
Case Study

5.3.1 Introduction

The generalization that will be developed will be
restricted to estimating the changes in shipping traffic
arrivals in U.S. ports. The generalization will be directed
to the time interwval 1985-2000.

In the case study, shipping arrivals were categorized
according to the laborer's handling the cargo as breakbulk,
dry bulk and container shipping. The generalization reguires,
for each port, the development of the changes in these ship-
ping arrivals with time. The influence of local climate on
the results of the generalization reguires that each port be
treated individually. Such a treatment however adds greatly
to the complexity of generalization.

The complexity arises not so¢o much from e;EEﬁating
the trends in growth of world trade with the United States
or from changes in the commodities transported but from the
current and continuing substantial activiity in evaluating
economical modes of sea and inter-modal transportation,
including offshore systems and their associated concepts for
feeder transportation.

Shipping economies seem to clearly indicate the
advantages of larger vessels. To support the income in ship

productivity vast improvement in cargo storage and cargo
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handling are necessary for both import and export commodities,
specifically in non-full tonnages. The cargoes of concern are
not the day bulk commodities such as sugar, iron ore, wheat,
etc., which are shipped as homogeneous cargoes in specialized
vessels which today are loaded and unloaded with the maximum of
antomation and machine handling. I+ is the general cargo and
its subdivision as breakbulk and containerized cargo that is
undergoing transition.

This transition leads to competitive interaction
among the major ports because a large number of inderdepen~
dencies result from attempts to create economical transpor-
tation.

For example, larger container ships with their con-
sequent increase in draught imply the requirement foxr public
financing approval to engineer & peort to properly service the
vessels. The railroads with containers and trailer-on-flatcar/
container~on-flatcar (TOFC/COFC) cargoes have foreseen a means
for short circuiting the Panama Canal giving rise to the mini-
bridge transportation concept. The regulatory concepts,
programs and implementations of the Interstate Commerce Com-
mission and the Federal Maritime Commission on motor and rail
tariffs will influence the development of the mipi-bridge
implementation. There are difficulties within the marine
insurance underwriters in structuring liabilities for container

and inter-modal traffic. The Jones Act by requiring inter-U.S.
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port feeder traffic to be U.S. flag operated encourages foreign
flag shipping to utilize Canadian ports and foreign feeder
vessels. Intense developments in technology will allow commod-
ities to be effectively containerized that today cannot be and
also are likely to produce more efficient port handling equip-
ment for cargo handling. ’All in all the trend is to shift port
operations from being labor intensive to being capital intenéive.
It is however most difficult to estimate what the results of
competition amongst each of the major ports will be as they
initiate and undertake vigorous marketing programs to maximize
thelr shares of containerizable cargo capture, import, export
and domestic.

Some of the great variakility in estimation of
container shipping growth is illustrated by Figure 5.2
taken from a report by C.E. Maguire Inc., in a container faci—
lities feasibility study for the Massachuseitts Port Authority.
It results in a 4:]1 variation in facilities requirements. The
report recommends that there should be added to the current
facilities capacity of 140,000 20-foot eguivalent containers
(teu), two additional berths to give a total capacity of
240,000 (teu), to be available by 1978. This is a recommended
growth factor of about 1.7, instead of a maximum of 2.8.

Ship size will influence the labor demand and the
time to unload. Hence, the influence of weather even £foxr

equivalent magnitudes of cargo because of the reduction of



Maximum Growth Projection

If.one were to assume that growth and conversion of both
forsign and domestic traffic would be coupled with mmiajor
recapturé from the Prime Market Araa plus the addition of
even a small percentage of increased traffic from the
Secondary Market Ares, the facility requirement projection
would rise to some 360,000 TEU's by 1990. While it is felt
that this number is unrealistic and represents a level of
optimism unjustified by the existing or future condition of
the container industry in the North Atlantic, it is provided as
a point of reference.

The various combinations of cargo sources upon which traffic
.can be forecast and the resulting facility requirements in
TEU's can be summarised are as follows:

Facility Facility
Requirements ° Requirements
Source 1980 1880

Basic Foreign Trade Oniy 76,300 98,200
Basic Foreign Trade Plus
Recapture of Prime Market 148,100 184,400
Growth and Conversion
Domestic and Foreign 185,000 271,300
Domestic and Foreign Plus .
Major Recapture 266,500 360,000

Figure 5.2 Port of Boston

134
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vessel preparation time. Current average container ship
capacity is about 370 (teu); the modern Japanese vessel of
today carries about 2000 (teu) and the sup;r containership
will carry 3000 (ten). How such a size of cargo will relate
to the statistics of the case study is not known. General
statements are made that ship productivity will improve by a
factor 3 and dock labor and resources productivity by a
factor 10.

The U.8. Maritime Administration (MARAD) projec-
tions for the import and export trade indicate that by 19920,
1787 million long tons of cargo will be involved or more than
three timeg the volume of 1971. Alternatively they project
that the tonnage in the next ten years will double and by 1995
it will double again. In these projections liquid and dry bulk
are expected to predominate. MARAD also forecasts that by 1980
import and export containers across U.S. piers will have in-
creased from 2.4 million {(teu) in 1968 to 3 million {(teu) 4in
1975 to 3.6 million (teu) in 1980, an increase of about 20 per-
cent from todavy. Projections of this type are difficult to
use rigorously without knowing the current capacity of all
the major ports.

Capital expenditures in the ports for the years 1966-
1972'and proposed capital expenditures for the years 1972-1977
have also been collected by MARAD and are shown in Figure 5.3.
These expenditures, according to MARAD do not adeguately

represent private expenditures. The large expenditure on



NORTH AMERICAN PORT
CAPITALEXPENDITURES, 1868-72

fin miliions of $)
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Bulk
General Spec. Gen. Liquid Region % Grand
Region Cargo Cargo & Dry Total Total
North Atlantic 110.9 1839 120.4 4522 4%
Sauth Atlantic 56.4 252 271 108.7 9%
Gulf Coast 55.4 13.0 107.3 181.8 14%
Pacific Coast 812 164.6 62.8 308.7 24%
Alaska, Hawail, 7.4 281 309 66.3 6%
Puerto Rica
U.S. Great Lakes 18.7 i.8 4.4 249 2%
U.3, Total 330.2 432.6 352.9 1115.6 89%
Canaga T 483 223 62.5 134.1 11%
Grand Total
North America T 3785 455.9 415.4 1245.8 100%

WORLD PORTS: September 1974

PROPOSED NORTH AMERICAN PORT

CAPITAL EXPENDITURES, 1972-77

fin millions of $)
Bulk, Region
General Spec. Gen. Liquid Grand % Grand
Region Cargo Cargo & Dry Total Total
North Atlantic 119.4 2300 58 335.2 20%
Scouth Atlantic 535 55.1 51~ 113.6 7%
Guif Coast 52.2 45.8 486.6 594.6 34%
Pacific Coast 71.5 2200 715 353.0 21%
Alzska, Hawai, 223 7.6 57 38.7 3%
Puerto Rico
U.S. Great Lakes 74 40 5.8 173 2%
U.S Total 332.3 561.7 5806 14845 87%
Canada 356.0 1135 51.1 2295 13%
rand Toial
MNorth America 3633 695.1 €41.5 1705.0 100%

WORLD PORTS: September 1974

Figure 5.3

Port Capital Expenditure

jo8D!
i ODUCIBILITY OF THE
%ggm@ PAGE IS POOR
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the Gulf Coast forx bulkfliquid and dry is purported to be fozxr
the development of offshore ports in Louisiana and Texas; its
increment being totally for this purpose. The expenditures
indicated show a fairly constant value for general cargo,

an increase for specialized general cargo or container type
traffic and essentially a decline for bulk liguid and dry, if
the offshore port development funds are subtracted.

A generalization procedure has been selected which
seems appropriate both to the complexity of the problem and to
the magnitude of the benefits in particular those exclusive to
SEASAT,

Foreign ports have been excluded from this generaliza-
tion previously because of the differences in port and labor
contracts.

5.3.2 The Generalization Procedure

The benefits from ports and harbors do not seem to
be sufficiently significant to warrant in-depth attempts at
generalizing for individual ports or in attempting to estimate
very specifically the characteristics of thé shipping arrivals
expected in these ports during 1985-2000.

It is proposed to generalize using the capital expen-
ditures as a basis, with the implicit assumption that during the
time period of interest the expenditures proposed up to 1977
will be operating at capacity. The projections of MARAD and
the explicit projections for Philadelphia will be used as a

contrelling guide.
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The quoted capital expenditures are grouped as shown
in Table 5.11 to be relevant to the case study. It is proposed
to try to relate the purchasing power of the 1972-19%77 capital
expenditures to those of 1966-1972 by discounting them due to
inflation ét about 4 percent per annum or for five years by
21.6 percent and to remove from the table the incremental
expenditures in the Gulf for offshore port development. This
process produces the results in Table 5.12.

The adjusted capital expenditures for 1966-1972 will
be assumed to be representative of the regional ports 1974
capacity. The expenditures during 1972-1977 will be assumed
to be representative of the 1985-~2000 relative capacity. The
adjusted capital expenditures can then be normalized as a
relative port growth estimator as shown in Table 5.13. This
gives rise to the following growth factors in shipping for the
various port regions for the time period 1985-2000, as shown
in Table 5.14.

The national average growth factor is the arithmetic
mean of the regional growth factors and these are compared to
those developed separately for the ports of Philadelphia by the
Delaware River Port Authority. It is to be noted that the port
capital expenditures are not only relative to the import-export
trade but also to the domestic trade. Growth in domestic trades
does not appear to be as well documented as expected growth in

import-export trade. It is alsoc noted that these capital



Table 5.11 Pori Capital Bxpendilures (% million}
Gonoral Carqo Spucialized General Carqo Bulk Lifgquid and Dry Cargo
Time Period 1966-1972 1972-1977 1961n~1972 1972-1977 1966-1972 1972~1977
Atlantic 167.3 172.9 2'19.1 285.1 147.5 10.9
Gulf 55.4 52.2 L9.0 45.8 107.3 496.6
Pacific 81,2 77.5 1i4.6 220.0 62.8 71.5
Table 5.12 Adjusled Capital Expenditures {§ milliion}

General Cargo

Specialized General Cargo

Bulk lLiquid and Dry Cargo

Time Period 1966~1972 | 1972~1977 1966—197é 1972~1977 1966~1972 | 1972-1977
ALlantic 167.3 135.86 L 219.1 223.5 147.5 8.54
Gulf 55.4 40.9 19.0 5.9 107.3 84.1
Pacific 8l.2 60.8 164.6 172.5 62.8 56.1

6€T



Table 5.13

Normalszed POrt Growbh BEstimalors

General Cargo

Specialized General Cargo

Bulk Liquid

and Dry Cargo

Time Period 1974 1985-2000 1974 1985-2000 1974 1985-2000
Atlantic 1 0.81 1 1.02 1 0.06
Gulf 1 0.74 1 1.89 1 0,78
Pacific 1 0.75 1 1.05 1 0.89
Table 5.14 EslLimated Growth Factors (1985=-2000)
Specialized Bulk Shipping
General General Liguid and Dry Arrival
Cargo Cargo Cargo Growth
Atlantic 18.1 2,02 1.06 4.89
Gulf 1.74 2.88 1.78 6,41
Pacific 1,75 2.05 1.89 5.69
National
Average 1.77 2.32 1.58 5.67
Philadelphaia .
Ports 1.38 2.28 l.42 5,08

ovT
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expenditures do not include a great deal of private capital.
Since privaté wharfs, docks, etc., do not generally use ILA
labor, this is appropriate to this particular study. Further,
if these expenditures are almost all public, very little of
the bulk growth is due to oil movement. This is alsec per-
tinent to this problem. The guestion of the time lag between
capital expenditure expansion and the actual operational use of
the provided expansion is difficult to estimate. One support-
ing estimate will be offered. in thé port of Boston in 1972,
59,642 containers were handled but the theoretical port capac-—
ity at that time was estimated to be 140,000 containers.
According to the projections made for the port of Boston this
capacity would be actually utilized somewhere between £980 and
1990 depending on the marketing suécess by the Massachusetts
Port Authority.

Shipping arrival growth to correspond with the
growth in transportation is shown in the right hand column of
Table 5.14. The national average relative to today's ship
érrivals shows a growth factor of 5.67. This factor is appro-
priate to the relativity needed in the generalization bur in
actuality the number of ship arrivals will be considerably
less, This will result from the éxpected increase in the ca-
pacity of individual.ships. For example, the capacity of a
container ship may increase from 400 (teu) to 3000 (teu), a
factor of 7.5 which for container shipping would reduce the
number of container ship arrivals from a factor of 2.32 to =a

representative factor of 0.31.
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The generalization of benefits will use the regional
growth factors developed in Table 5.14,.

5.3.2.1 The Ports and Harbors Generalization

The 1974 benefit multipliers previously developed in

Table 5.7 are as Ffollows:

Ship East Coast Gulf Coast West Coast Major Port National
Type Equivalencaes Eguivalences Equivalences Equivalences Equlvalences
Breakbulk 4,074 4.841 2.216 1i.121 12,278
Container 13.258 1.464 3.396 18.118 20.002
Dry Bulk 5.423 2.180 1.323 8.926 9.854
The proposed growth factors from Table 5.14 for the time period
1985-2000 are as follows:
Shap East Gulsf West
Type Coast Coast Coast
Breakbulk 1.81 1.74 1.7s
Container 2.02 2.89 2.05
Dry Bulk 1.06 1.78 1.89

Assuming that growth is regicnally uniform these two tabulations
multiplied together at each array point will produce the benefit

multipliers for 1985-2000 shown in Table 5.15.
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Table 5.15

1985~2000 Benefit Multipliers

shio

East Cecast

Gulf Coast

Hest Coast

Ma3er Porg

Nat:ronal

Type Equivalences Egquaivalences Equivalences Zguxvalences Equ:ivalences
Breakbulk 7.374 8.423 ! 3.87¢ 12.675 2i.721
]
Cantainer 26.78) 4,231 l 6,982 37.974 41.923
Dry Bulk 5.748 3.880 ' 2,590 12.128 13.389

Annual Benefit for 1985-2000 exclusive to SEASAT's data inte-

gration can be derived as in the case study and are shown in
Table 5.16 Both the maximum national avoidable losses and
the national beneflits to shipowners from precipitation in the
nation's ports and harbors for 1985-2000 can be derived as in
the case study. These are presented in Tables 5.17 and 5.18
using figures previously developed for the ports of Philadelphia
and the estimated growth in shipping arrivals.

5.3.3 fThe Benefits to Shipping in Ports and

Harbors from SEASAT and Weather Forecasting

The movement and distribution of cargo by shipping,

to be as efficient as possible, regquires the selection of the

most advantageous route for the shipping and the most efficient
employment of port and harbor facilities and services. The
objective throughout is to minimize avoidable losses or en-
in a

forced idle time of the shipping involved. Idle time,

general sense, implies that the ship operation is not func-

tioning at its optimum or minimum cost level, so that the



Table 5.16 1985-2000 Annual Nalional BeneflL to Ports and Harbors Ixclusive and
Incremental to SEASAT Dala Inteqration
Ship HREAKBULK BLEAKBULK BREAKBULK Range of
Operating 1974
Costs Berthing Phila | National Phila | National Phila | National Macional
$/aay Status $ $ E] § § BepeFat §
10000 working 3,418 74,243 2,504 33,593 609 25,531 83,354{133,367|189,915
10000 1dle 3,256 70,724 2,23¢ 29,978 554 23,225 77,454 (123,927 (176,472
1500 working 1,588 34,493 a0% 12,144 255 10,690 35,829) 57,327| 81,634
1500 1dle 1,413 30,692 630 8,515 200 g,385 29,745 47,592| 67,771
|
+42.4%
Matlonal Benefit Range due to port climatology veviation, T
$ are $1974.
rable 5.17 1985-2000 National Annual Maximum Avoidable Losses Lo Ship
owners from Precaprtation in Ports and Narbors
TYPL OF SUHIPPIHG
ship Natienal
Dayly Ship Braakbulk Dry Bulk Contaliner rotal
Gpe:atlng flertlhing Annual
Cosks § Status 5 $ s Maximum §
10000 working ‘74,319,096 33,642,192 25,505,953 133,467,241
1o0Ga0 1dle 70,664,538 29,398,804 23,227,857 B 123,891,199
1500 workang 33,615,975 12,207,715 10,692,880 57,516,570
1500 idle 30,932,181 8,564,327 6,414,745 47,911,293

Losses have a range

$ are 51974.

+42.44%
-37.5%

due to climatology.

A
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Table 5.18 1985-2000 Estimated National Annval Benefit to Ship Owners from Appropriately
Applied Weather Forecasting from all Sources, to Ports and Harbors

L. TYEE OF SHIPPING
Enip Hational
Daily Ship Breakbulk D1y Bulk Contaxner Annual
Operating Berthing Benef1it
faut (F) LA S NS 3 4 $ $
10Go0 workaing 27,489,108 12,451,015 9,440,856 49,380,977
16006 r1dle 26,137,365 11 102,595 . 8,597,645 45,837,605
1300 working 12,803,744 4,518,093 3,958,9%0 21,280,827
1500 1dle 11,441,173 3,169,655 3,114,687 17,725,325
+42.4%

Senefits have a range ~37.54% due to ports climatology.

$ ars §L974.

productivity of the capital and labor of the ship is not
maximized.

The structure of port and harbor services is such
that & ship owner can expect certain avoidable costs to arise,
which are essentially levied against his ships. The avoidable
costs, in this case study, which are the source of benefits,
are those associated with the forecasting of the occurrence
or nonoccurrence of precipitation in the port or harbor .

More precisely they arise f£rom forecasting errors, or from
lack of useful knowledge about precipitation.

To discuss benefits it will be assumed that a fore-
casting system exists, that its findings are adegquately dis-
seminated to the ship owners who follow the forecast, that is.,
they make decisions consonant with the forecast.

When forecasting is correct, that is, the conditions

forecasted are observed at the time forecasted, there are no
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avoidable costs; there may be unavoidable costs as a result of
enforced idle time for the shipping. These unavoidable costs
are a minimum constraint on the productivity of the capital
and labor of the shipping. The avoidable costs increase the
magnitude of this minimum constraint.

When no precipitation is forecasted and precipitation
is observed, labor called to service the ship at berth must be
paid under the guarantees of contractual agreement, even though
the labor performs no productive cutput because of the precipi-
tation.

When precipitation is forecasted dnd no precipitation
is observed, the ship at berth remains idle because no labor
has been called to service it. Thus the ship owner must pay
nonproductive or avoidable operating and dockage costs. He
may in addition have to pay premium rates for labor to turn
his ship around in an allotted time.

Reduction of these forecasting errors results in a
reduction of avoidable costs which constitute an apparent
benefit to the ship owners as a result of forecasting improve-
ments.

The consegquent increment in productivity improvement
could result in a reduction in the price of shipping services,
uniformly for all shipping, so that society at large should be
a direct beneficiary as a result of incremental price reductlons

in all goods that are shipped.



Alternatively it counld be argued that shipping is a
patterned activity and local Qaather forecasting is a regional
patterned activity so that incremental differences in the price
of goods with respect to regions would become less pronocunced,
again benefiting elements of society.

However, the gradual elimination of forecasting errors
implies that port and harbor labor is more and more compengated
precisely for productive work, a trend which ultimately results
in a reduction in labor's paid work week.

It seems reasconable to assgsume that labor will seek,
by contract, to obitain a fixed annual wage, possibly through
rules of compensation or rovalty payments as has happened when
containerized cargo is handled.

In this manner longshore labor may become the bane-
ficiary of some benefits, rather than the shipowners. Labor's
precipitation davs will, as it were, become for them paid
holidays. Those benefits arising from nonproductive costs paid
for ship operation and docking when precipitation is predicted
and is not observed, will still remain potential social
benefits.

If labor seasks, by contractual means, to eliminate
the influence of any improvement in weather forecasting on their
take home pay then labor-related aveidable losses will become

labor—reiated unavoidable losses. This transfer will result

from assumed incremental wages related to the degree of pre-

cipitation forecasting success which labor will demand.

REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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The expected avoidable loss eguation will then change

from
_ 70 3
Eu = (L-p) [ /73 (CDW + Co) + /73 CL]
to
_ 70
EuL = {(l-p) [ /73 (CDW + CO)L
Hence E
EuL - 70(CDW + Co)
u 70 (C:DW + Co) + 3cL

The ratios EuL/Eu are tabulated in Table 5.19.

Table 5.192 The Values of EuL/Eu

Shipping
Daily Shipping SHIPPING TYPE

Operating Berthing

Costs (§) Status Breakbulk Container bry Bulk
10000 working 0.7368 0.8786 0.9864
10000 idile 0.7232 0.8667 0.9848
1500 working 0.4350 0.7105 0.9625
1500 idle 0.3601 0.6321 0.9466
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These ratios, operated on the SEASAT exclusive benefits, reduce
them as shown in Table 5.20 and Table 5.21 for 1974 and 1985-
2000. A column is added to indicate the percentage of benefits
lost to labor loss exclusion. Simil%rily the 1985-2000 national

annual benefit from appropriately applied weather forecasting

is modified as shown in Table 5.22.

Table 5.20 SEASAT Exclusive National Benefits with Labor Losses Excluded

ST ia SHIPPING TYVE Rational

Gpacatorg Ship Annuel Benatit
Conrs Berthing Breaxbulk Dry Bulk Container Benvfit %
/%A Status $ $ s g Reduction

; =

! 192000 working 39,921 24,388 la,702 66,011 16.31
10000 idle 28,911 21,728 9,804 60,242 17.61
130¢C WOTrKing 6,481 8,603 4,910 21,994 34.42
1330 idle 6,247 3,932 - 3,979 16,1538 41,49

472.3 -
Senef.ts have & range :3; ;: pased on ports climatolagy,

All benefats are an $1974.

Table 5.21 1985-2000 SEASAT Exclusive Natignal Benefits with Labor Loss Excluded

Ena.p SHIPPING TYI'E hatiocnal
Sperating Ship = - Annual Benefat

Cests Ecrth.ng Breasbulk bry Bulk Cortainer Benefix 3
Srday Srerus s 5 H $ Recuction
IF%96 4OTLLITG 54,702 33,134 22,432 110,270 17.32
e rlils] 1éle 51,148 29,522 20,129 140,799 18.67
15035 <orging 15,004 11,689 7,595 34,285 40.19
1301 1dle 11,052 §,060 5,300 24,412 48.71

. +4Z.
2anefies nave & raansge -3

4%
34 pased on ports climatoelagy,

= K
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Table 5.22 1985~2000 Estimated National Annual Benefits to Ship Owners from
Appropriately Applied Weather Forecasting, with Labor Losses Excluded

Ship SHIPPING TYPCT Natianal
Cperating Ship Annuat
Costs Berthing Breakbulk ory Bulk Container Zanefrt
$/day Status $ 3 3 $
12000 workrag 20,253,973 1z,281,8651 82,247,306 40,830,320
10000 rdle 18,902,542 10,933,835- 74,515,779 37,287,256
1500 working 5,569,629 4,348,665 28,128,863 12,731,157
1300 1dle 4,119,966 3,000,404 19,687,94 90,891,64

The annual national benefits to port and harbors

during the time period 1985-2000 are distributed among the

ports as percentages from different types of shipping and as

accumulated totals as shown in Table 5.23.

Table 5.23 Benefit Distribution Amongst Ports
SHIPPIWNG TYPE BENEFIT
Total
Breakbulk Container Pry Bulk Benefit
Port % % % %
Philadelphia 4.64 0.92 2,00 7.56
Boston 0.68 0.99 . 0.23 1.90
NY/us 4.47 4.99 4.73 14.19
Baliltimore 4.06 2,75 3.01 9.82
Hampton Roads 5.04 2.58 0.86 g9.48
douston 5.41 0.90 3.96 10.27
New GOrleans 16.18 1.63 3,34 20.55
San Francisco 2.586 Q.20 1.06 3.82
LA/LB 2.13 0.48 0.37 2.98
Seattle 3.31 1.856 0.90 6.07
Portland 1.95 0.64 2.37 4.96
Minox Ports 5.24 1.80 2.3%6 9.40
Total 55.67 19.14 25.1% 1090.00
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Table 5.24, identifies the actual benefits to
individual ports, both those exclusively from SEASAT data and
those from all forecasting sources.

The total benefits employed in this distribution are
taken from Tables 5.18 ané 5.17.

These percentages are appropriate either for the
benefits résulting exclusively from SEASAT or for those
resulting from an appropriate application of weather fore-
casting to the meteorological phenomenon of significance to
port and harbor avoidable costs. The percentages are represen-
tative of the benefit distribution for working ships with daily
operating costs of ;l0,000 per day. Shipping with different
costs or berthing status would have somewhat different alloca-

tions of benefits.



Table 5.24 1985-2000 Annual Nalional RBenefit Distribution to Portks and Ilarbors

SEASAT Exclusive Annual
Benefit §

Annual Benefit From All
Forecasting Sources §

Port {all shipping} {all shapping)}
Philadelphaia 10,083 10,090,123
Boston 2,534 2,535,878
New York/Hew Jersey 18,925 18,939,002
Baltimore 13,097 13,196,483
Hampton Roads 11,310 11,318,022
Houston 13,697 13,707,086
New Orleans 27,407 27,427,518
San FPrancisco 5,005 5,098,449
Los Angeles/Long Beach 3,974 3,977,324
Seattle 8,095 8,101,462,
Portlana 6,615 6,619,975
Minor Ports 12,535 12,545,919,

TOTAL 133,367 133,467, 241

st
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APPENDIX A

aA.l Source Data

The following sources of data are collected here for
their general pertinency to U.S. ports and harbors rather than

for specific information that they contain.

Port of Los Angeles, 1974 Annual Report.

The American Association of Port Authorities Inc., 1974

Handbook.

The Philadelphia Maritime Exchange Inventory, 1974-1975,.

Negotiated Agreements Between PMTA and ILA, 1968-1971.

Ameriports General Carge Forecasts by Trade Route, 1975 and

1980.

Large Acreage Sites Available for Water-Related Industrial

Development, WTD DRPA.

International Waterborne Commerce (Ameriport), 1971 and

1973.

Forecast of Container Tonnage Through Ameriport, WID DRPA.

New Container Facilities for Ameriport, C.E. Maguire Inc.

World Ports, September, October and December, 1974.

Boston Marine Guide, October 4, 1974.

MassPort Annual Report, 1974.

What the Port of Bosteon Contains for You.

Waterborne Commerce, Boston, 1973.
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Waterfront Commission of WNew York Harbor, Annual Report,

1973-1974.

Climatological Estimates of Clock Hour Rainfall Rates,

Technical Report 702, QWS USAF.

NWS Public Forecast Verification Summary, NWS, FCST, 16,

17,19,21.

Long Term Verification Trends of Forecasts, NOAA TM NWS

FCST-18.

Probablility Verification Studies, Los Angeles, CRH,NWS,

Kansas City, Missocuri. -

Operations of NWS, November 1974.

Summary of Draft Report of the Panel on Weather and

Climate (NRC).

Baltimore Cargo Statistics and Projections.

Foreign Trade Annual Report Ports, 1974.

Hampton Roads Maritime Association, Maritime Bulletin,

January 1975.

Foreign Trade During 1973 at the Ports of NY/NJ.

Selective Guide to Climatic Data Sources (Documentation).,

DOC 1969.

Environmental Guide for U.S. Gulf Coast NOAA, November 1972.

Envirconmental Guide for U.S. Ports Observation Approwvals,

NOAA, 1972.
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A.2 Data and Information Sources and Data Derivations

This appendix documents the data and information
acquired and the sources of the data and information. In addi-
tion, since the data acquired was not always in the form
regquired for this application, the data was manipulated. The
manipulations involved are also documented.

Each major port is treated separately.

Information and conjectures relating to weather
forecasting quality in the future were collected from various
members of the National Weather Service organization who, in
general, preferred not to be identified with the conjectures

made. A list of these individuals is provided.

Consultations on Weather Prediction, Trends, and Quality

Dr. William Klein 301 427-7745
Dr. John Brown 301 763-8005
Dr. Havermale 301 763-8056
Dr. Kikuro Miyakoda 609 452-6540

452-6500
Dr. Duane Cooley 301 427-7713
Dr. Alika 301 427-7768
Dr. Bob Glahn 301 427-7768
Dr. Alexander Sadowski 301 4277713
Dr. Carlos Dunne 212 995-8616
Dr. Wassal 215 627-5575
Dr., Max Kazak 215 448-1000

Ports of Philadelphia, Pennsylvania

The weather data for 1374 was compiled from the
records of the Philadelphia Maritime Exchange (215 WA5-1522)

which were made available by William Harrison. This
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organization alsc provided the breakdowns of shipping in the
port and the statistics of the total number of ship arrivals
in all major ports up to 1273.

The data which described the numbexr of longshore
gangs called in the ports on the days when.precipitation loss
occurred was supplied by James P. Traynor (215 922-7510)
from the call records of the Philadeiphia Marine Trade

Association.

Data relating to the costs of longshore gangs was
provided, in confidence, by a principal stevedoring company in
the port of Philadelphia.

Projection data for traffic and tonnage in the ports
was provided by Nelson Bean and William Bennington of the
World Trade Division of the Delaware River Port Authority
(215 WA5-8780). —

1974 Weather Statistics were provided by the
Philadelphia Airport Meteorological Sta?ion (215 365-0823) and

discussions with the Weather Bureau Service in Philadelphia

(215 MA7-5575).

Port of Boston, Massachusetts

The data for the Port of Boston was provided by Rino
Moriconi, statistician of the Massachusetts Port Authority

(617 482-2930) as follcws:



1974 shipping Arrivals

Bulk

Breakbulk
Container (full)}
Tanker (oil)
Passenger

Others ({(repair, non-cargo discharge)}

Total

Ports of New York and New Jersey

1,

132
196
276
633

24

19

280
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The following data was provided by Mr. Filosa of the

New York Maritime Exchange (212 944-8360):

Bulk

Breakbulk
Container

Tanker
Passenger

Total

5,321

2,732

8,372

319

Since this data was not appropriate, ‘it had to be manipulated

which reguired additional data.

The 1972 tonnages for NY/NJ showed 75 percent was bulk

cargo and 1973 tonnages showed 79 perdent was bulk cargo.

It was,

therefore, assumed that an average bulk cargo tonnage was 77 per-

cent of the total. {Data from Jerry Gilbert - Port Economist and

Amis Ilan - Trade Research & Analysis Economist 212 466-8685.)

The 1973 monthly and total shipping data for the ports

of Philadelphia provided the following breakdown of average net

registered tonnages.
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Overall average 10,2438
Breakbulk 4,783
Container 7,951
Bulk 8,786
Tanker 15,470
Passenger 9,135

This breakdown data was used in combination with data concerning
the number of vessels in NY/NJ to derive an appropriate break-

down since 1974 tonnages were not available.

Total tonnage equivalent 85,796,256
8372 x 10248

Bulk at 77% average 66,063,117
Tanker Bulk

15470 x 2732 42,264,040

Dry Bulk = Bulk-Tanker 23,799,077

Number of dry bulk Ships (23,799,077) = 2,708

Therefore, number of breakbulk and container ships is

5321-2708 = 2,613.

Non-bulk tonnage 19,733,139
Passenger tonnage 2,914,065
Container & Breakbulk tounnage 16,819,074

Suppose there are X container ships, then

7951 x + (2613-X) 4783 = 16,819,074

i.e., ¥ = 1364 = No. of containers
1249 No. of breakbulk

These results seemed reasonable giving a number of container
ships of the order of twice those of Hampton Roads and Baltimore

which are principal container ports in the United States.
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[Additional information was obtained that the port of
New York can handle 1200 containexrs in 24 hours. Breakbulk ships

require four or five days to unload.]

Port of Baltimore, Maryland

The following data was supplied by Miriam Brannon,

Port Statistician (301 383-6878) and by Mr. Shandrowski.

Tankers 497
containers} 770

Dry cargo 3,696 remainder 2,926
This data could ncot be manipulated using the procedure applied
to the data of the port of New York, in that it did not yield
consistent answers.

Additional data was obrained from W. C. Boyer (301
383-5780), the latest breakdown of Waterborne Commerce £for the
port of Baltimore for the year 1971. From this data, using the
totals of foreign and domestic tonnages, the following ratios

were obtained:

Bulk Tanker General
58.4 28.9 12.7
4.60 2.28 1

It was then assumed that in 1974, based on tonnage, for Baltimore

Bulk - _
Tankerx

iy
o)}
o

o

.

o

[\

[\
3%
20]
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Using Philadelphia data relating tc net registered

tonnage of the vessels arriving there

Tanker _ 13470 1.76
Dry Bulk 878 ~ 7

From this, it was inferred that the number of bulk ships

reguired is given by

2.02 x 1.76 x 497 = 1764

where there are 497 tankers arriving in Baltimore in 1974.
The number of breakbulk ships required is then
2926 - 1764 = 1162.

Port of Hampton Roads, Virginia

The £following data was provided by John Hunter,
Jr., Director of Research for the Virginia Port Authority
(804 622-1671). It is from a compilation by the Virginia Port

Authority and the Virginia Pilot's Association.

Tankers 428
Ceoclliers 814
Dry Bulk (other) 431
Breakbulk 1289
Passenger 28
Container 662
LASH ) 31
Combination Bulk & General 33
All other 218

TOTAL 3934
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In the shipping breakdown, the colliers were excluded from the
bulk shipping because they are owned by the railroads and use
railroad labor in their operations. The LASH vessels were
added to the breakbulk vessels because it was Mr. Hunter's
opinion that most o0f their cargo was breakbulk. The combina-

tion bulk and general cargo vessels were added to the bulk

vessels because, agalin, this was Mr. Hunter's opinion.

These adjustments gave the folleowing breakdown of

vessels:

Tankers 428
Dry Bulk 464
Breakbulk 1320
Container 662
Passenger 28
Other 218

TOTAL 3120

Port of Houston, Texas

Data was initially supplied by Mr. Waterland of the

Port of Houston Authority (713 225-0671) as follows:

Number of ships 4413

Total tonnage 83,897,448 short ton
General 7,899,853
Bulk 75,997,595

No. of containers 116,381 20' equivalents (TEU)



Haterborne Commerce - Port of Baltimore ~ 1971

¥

Maryland Department of Transportation

Foralgn pomestic
Total Coastwige Internnl
Impnr't.a Exports Local
Pe: pipts Shipments Roeceints Shinments

Totzl 44,002,783 18.201.'5;91 6,474,738 3,417,590 1,511,948 5,024,834 2,078,051 5,133,933
Gennral Carqgo 5,979,042 2,207,754 1,604,401 541,525 1,244,362 - - -

Sramn 707,229 6 612,120 - 63,696 30,405 1,002 -

Cre 9,520,012 9,519,872 140 - . - - - -

Coal 2,425,620 - 3‘,435,042 - ] . 3,024,086 - 2,966,492

Sugar 555,914 478,758 - £2,212 - - 25,944 -

01} ¥rodacts 12,742,393 2,R948,504 17,689 4,8.8,502 209,834 4 1,675,682 1,487,743 1,814,439

Hiscellaneous 5,472,565 3,376,797 725,346 85,1351 94,047 304,661 563,362 353,001
Souree: Walter €. Boyer, Deputy Administrator

ot
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No breakdown of shipping could be found, although the following
additional possible sources were contacted:

West Gulf Maritime Association. R. George Wiley (713

227-1429) who identified that there were 52 shipping
companies, five flag ships, 600 foreign flag ships and
35 stevedoring agents.

Houston Pidot's Association. <Capt. Lightsee (713 645-

4174} who do not record vessel arrivals.

Marine Reporting Service, Xarl Bond (713 222-0123) who

do not keep accumulated records, only day-by-day records.

With this data, the only breakdown possible was into container
and breakbulk traffic. A TEU was assumed equivalent +to

8.4 tons of cargo. Hence, the container tonnage is

116 381 x 8.4 977,600 and the

I

Breakbulk tonnage 6,871,201.

Recording these tonnages by the net registered tonnages for
these ship categories in Philadelphia, i.e., 7951 and 4783,
gave the following breakdown:

Breakbulk 1437
Containers 123
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The number of tankers was then obtained from Mr. Moore, the
port of Houston's representative in New York, as 1610.

Thus the estimated breakdown was

Breakbulk & Dry Bulk 2608
Container 143
Tankers 1610
LASH (Barges only) 26
LASH (Barges & Containers) .26

TQTAL 4413

From the initial computation, the additional 23 containers

were subtracted from the breakbulk to giwve

Breakbulk 1417
Container 143
Tanker 1610
Dry Bulk 1243

TOTAL 4413

where the sum of breakbulk and dry bulk = 2660. The above
breakdown for break and dry bulk was, therefore, adjusted by

the ratio 2608/2660 = 0.9805 to give

Breakbulk 1389
Container 143
Tanker 1610
Dry Bulk 1219
4361

LASH (B) 26
LASH (B&C) 26
TOTAL 4413

The LASH were then allocated 39 to breakbulk and 13

to container to give
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PORE @F HlOUSTHON AUTEEKIORITY

Exrcueive Ovrices: 1510 QamiroL AVFNUR - P. O. Jox 2ou . Houstos, Trxas 77001
Urnernone: (713) 073-8221

J K, HENDERSON
COMTROLLER

February 20, 1975

Mr. K. Hicks

Econ Incorporated

419 ¥. Harrison St.
Princeton, N. J. 08540

Dear Mr. Hicks:

In response to our tslecon yesterday, I submit the following
tabulation of ship arrivals at the Port oif.Houston f£or the year

1974,
Break Bulk & Dry Bulk Ships 2,608
Container u 143
Lash (Barges Only) " 26
Lash (Barges & Containexs) 26
Tankers . 1,610
Tocal 4,413

I was not able to distinguish between Break Bulk and Dry Bulk Ships.
This would have required verification zgalinst a statement of cargo
for each vessel as many Dry Bulk Carriers tramsport Break Bulk

cargo. The contour of the vessel is not always indicative of the
cargo tramsported.

The distinction between Lash (Barges only) and Lash (Barges &
Containers) was shown to permit your consideration. The Delta Line
Lash ships also transport containers aad handle the container to and
from the ship with ship's gear.

Also, I submit for your consideration the following tabulation:

Lash Barges unloaded from or loadad to Mother Vessel at
Barbours Terminal Facility of Port of Housron.

Import 751
_Export 1,105

1,858
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HMr. K. Hicks
Econ Incorporated
Februaxry 20, 1975

Page Two

Lash & Seabee Barges stuffed and/or stripped at

General Cargo Docks 2,082
Elco Elevator 78
\ 2,160

Of these 2,160 barges, 967 barges ware loaded or unloaded from the
wmother vessel at locations other than our Barbours Terminal facilicy.

I hope that I have not confused you with this additional data. If
I can be of further assistance, pleass let me know. Also I repeat,
please let us have a copy of 1‘he study when it is released

Ve v truly yours’,

//( / 07—

3 K Henderson
Cchtv-oller

JKH /vy
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Breakbulk 1428
Container 156
Tanker 1610
Dry Bulk 1219

TOTAL 4413

Port of New Orleans, Louisiana

Data for this port was provided by Mr. Kirby and

Pierre Reesh (504 522-2551). The only 1974 data available
was the total number of ships at 4865.

Data for 1973 was provided as follows:

Crain 567 '
bry Bulk 443
Liguid Bulk 100
General 3814
TOTAL 4924

Total 1973 tonnage 136,000,000; general cargo tonnage
7,500,000. It was estimated that about 11 percent of this ton-
nage was container traffic, i.e., about 825,000 tons. Using
Philadelphia ship sizes, this results in 104 container ships.

Thus, breakdowns for 1973 and 1974 are as follows:

1973 1974
Dry Bulk 1010 998
Tankers 100 99
Container 104 103
Breakbulk 3710 3665

TOTAL 4924 4865
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where for 1974 the breakdown is a ratio for 1973 based on the
ratioc of the number of ships.

1974 data was received from Mr. Kirby as follows

(March 5, 1975):

breakbulk
General Cargo (kbananas ) 3375 7.098,000
Container 143 844,000
1
LASH & CB (fore genera ) 77 655,000
than bulk (1.125,000)
Grain 605 8,055,000
Bulk Terminal (dry) 225 1,613,000
Miscellaneous {(including tankers) 354 no tonnage
TOTAL 4779
to give
Braakbulk 3452
Container 143
Dry Bulk 830
Othex 354
TOTAL 4779

Port of San Francisco, California

Turnie Gringtead (415 391~8000), Port Traffic
Manager of the San Francisco Port Commission, was able to
supply only 1973 data.

However, Bob Langer at the San Prancisco Marine

Exchange (4153 982-7788), supplied the following data for

Golden Gate traffic for 1974,
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American Foreign

Flag . Flag Total

Cargo 751 1666 2417
Passengexr 54 51 105
Tanker 882 265 1147
Seagoing Barge 94 26 1290
Military (MSC) 64 64
Tug 2 2
TOTAL 3855

Mr. Langer's quote was for 3870 ships znd he had no explanation
for the difference. Hence, 3855 was used. There was a
similar discrépancy in the 1973 data ... 4465 ship arrivals

qucted, but only 4243 identified in the breakdown.

A breakdown of the number of carge ships is required,
but no information was available either as ship percentages or
tonnages.

The Department of Commerce, Waterborne Commerce forx

1972, identified for the port of San Francisco the following

breakdown by weight:

Import Export Total

Dry Cargo 6056 9410 15466
Tanker 16939 1991 18930

Thus, the 1972 data gives the ratio of dry cargo to wet cafgo
as 45:535. This ratio was assumed to be carried through to

1974.



170

To generate a reasonable breakdown, the data from
Philadelphia for net registered tonnage 1is again used, as

ratios

¥ | Breakbulk i

Y| Container 1.662
Z | Bulk (drv) 1.83¢6
T | Tanker 3.233

I£ X, Y, 2, T are the numbers of different ship tvpes,

then £for San PFrancisco

3.233 T = 3708.25

|

¥+ 1.662 ¥ + 1.836 A = 3033.35

where T = 1147

It
XS]
L=
—
~J

and X + Y + Z

Thus, giving two basic eguations

X + 1.662 Y + 1.836 A 3033.35

X + Y + Z 2417

It is seen that tanker bulk is 55 percent of the
total tonnage. Dry bulk is added to tanker bulk to give the
brlk tonnage at any port. In general, for the U.S. ports as
an average, the total bulk is less than 90 percent, so that dry
bulk can be varied to give different breakdowns for cargo ships,

e.g., wet bulk cargo be 65 percent of the tonnage.

-

¥ THE
RODUCIBILITY. O
%%GNAL PAGE 18 POOR



171

Dry bulk is then egquivalent to 10% of the tonnage

1.836

1
O
—
o
fl
[ex}
~J
1Y
O

i.e., P4 = 368.

Then, since

0.662 ¥ + 0.836 2 = 616.35

19

Y = 466

X = 1583

By varying bulk cargo percentage, the following

breakdowns can be generated:

Bulk cargo % 75 72.5 70 65 55
Breakbulk 1679 15655 1631 1583 1486
Container 3 120 235 466 931
Bulk (dry) 735 642 551 368 0
TOTAL 2417 2417 2417 2417 2417

The choice is guite arbitrary, since there is no
additional data avallable. The choice was made based on the
assumption that San Francisco port is a moderate container port

and the following breakdown was selected:

Breakbulk 1655
Container 120
Bulk (dry) 642,

It was then decided to add the 120 seagoing barges to the bulk

ships based on the opinion of Grinstead.
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Thus, the selected breakdown was as follows:

Breakbulk 1655
Container 120
bry Bulk : 762
Tanker 1147
Passenger 105
QOther 060,

Port of Portland, Oregon

Data was sought for the port of Portland, Portland
Harbor, and for shipping entering the Ceolumbia River, since
this seems to be the reporting method that makes Portland into
a major harbor.

From the port of Portland, comprehensive data was
supplied by Myrla Turner and Elaine Lycan of the Research

Department of the port of Portland (503 233-8331).

Received data Allocation Digsposition
Breakbulk 364 419
. 72
QOcean vessels 55 6t 502
5
Containers only 61 61
Contarners & bulk i0 + 5 5 191
Containers & breakbulk 197 125
(more containers)
Tankers only 21
Tanker & breakbulk 1 22 22
Bulk (1 cargo only) 188 1388 188
5]
Bulk & breakbulk 12 6 + 5} 205
1
Bulk (2 cargoes) s 5 5
Bulk (2 cargoes) &
breakbulk 1 1
Seagoing Barges 5
Repairs 9 9 9
Stopped only 19 ie 19
TOTAL 948
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The received data for the port of Portland was disposed as shown

to give the following breakdown:

Breakbulk 502
Container 181
Bulk 205
Tanker 22
Other _gg

TOTAL 248

Candler Smith of the Partliand Merchants Exchange

provided the following data about the total number of ships:

Entering Columbia River 19686

To Portland Harbor 1308.,

Of the 360 additional ships entering Portland Harbor, Mr. Smith
estimated these all to be bulk carriers, 240 being tankexrs,
120 dry bulk.

0f the additional 658 ships entexring the Columbia
River, 80 percent were estimated to be bulk carriers (grain,
wood, ships, logs and lumber), the remainder general cargo
not containerized.

The breakdown used in this study is, therefore, as

follows:
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Port of- Portland Columbia
Portland Harbox River Total
Breakbulk 502 132 634
Bulk 205 120 526 851
Container 191 191
Tanker 22 240 262
Other 28 28
TOTAL 948 360 . 658 1966

Port of Seattle, Washington

Data was received from Seattle from two sources.
vVac Breindl (206 587-4961), Assistant Director of Planning
and Research for the port of Seattle, forwarded the schedule
of sailings from Seattle as of February 1, 1875. To this he
added that 52 banana ships, 75 grain ships and 24 cement
gypéum ships sailed from Seattle but were not scheduled.

Otherwise, the port of Seattle kept no other data.

The Seattle Marine Exchange (206 447-7262) sent the
1973 nnnual Report of vessel movements on Puget Sound. The 1974
Annual Report is not yet ready. Both documents are attached.
The data used is basically that of 1973 which is

broken down as follows:

Steam and Motor Commercial 2027
Tankex 292
Military (MSC) 12

TOTAL 2331
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Using the 19753 schedule for container traffic and
the telephone informaticon that there should be more than 151
dry bulk ships, then by counting the monthly sailings on the
1275 schedule, the full container traffic/month was estimated

as follows:

Latin America none
ANZAC 2
Puerto Rico none
Hawaii 4
Alaska 15
Trans Pacific 19
UK, etc. _4
TOTAL 44

To give an annual container traffic of 528.

The 1975 schedule also indicates a considerable amount
of passenger service between Seattle and British Columbiza.

The basic Philadelphia net registered tonnage data was
used together with the guoted 1973 net registered tonnage for

all vessels, except military vessels, of 17,915,920 tons.

MNMet Registered Tonnage 17,915,920
Tankers 292 x 15479 4,517,240 13,398,680
Container 528 x 7951 4,198,128 9,200,552

Suppose there zre X, ¥, Z breakbulk, dry bulk and

passenger ships, then,
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The following schedule of sallings from Seattie io Ports of the Warld Iy prepared by the Trada Developmant Depanimant of the Forf of Seattle and

s sublact to change without notice,

La Selde St. phame 322.5871 (Aren Code a1z},

AEQUESTS “OR SAACE SHOULD BE DIRECTED TO THE AGENT INDICAYED.

Port of Seattls Trade Cevelopment oiffces, listed balow, wilf glady 235ist you In any way gossible: SEAITLE, P.O.
[Ares Code 208); SPOXANE, Cid Natlonal Sank Bldg, phonw Rlverside 7-3349 (Area Code $03):
phone §38-5600 (Area Cade 202); NEW YORK CITY, Suite 1447, One World Trade Center,

Bor 1209, phone 3$37-1328
WASHINGTON, D.C.. Sulte 303, 1807 X St N.W.,
phone 432-2043 (Arws Code 212); CHICAGO, 327 South

LATIN AMERICA

Including Mexico, Ceniral Amenca, Cuba, Canbbean, Panama Canal, East & West Coasts of South Amenca)

SAlLS
SEATTLE VESSEL LINE AGENT PORTS OF CALL
Fan )
4 r-Manust Mepa* Grancoiombiana Line 36 San Jose de Guatemala, Acautia, Connle, Puntarenas, Suanaventurz, Guayagun,
Manta
[ M3 Pnronus Barber Blue S2a Quarseas BaiboarPanama City, LaGuara, Puerte Cacello, Maracaho
10 Inca Tupag Yupangu Compama Parvada de | Kerr Parevidn podts
Yaporas
13 Siranger Wastfal-Larsan Lins G5 Pasama, Sarranquiia Puenio Cabslle Blo da Janairo Santcs. Awar Pizis
15 r-5ant3 Magdalena® PrydenuakGrace Lines{ PGL Manzaniile Zalboa, BarrancuilinsCartagena, Guratas, LaGuzira, fio de Janeirs,
Santos, Syenas Aves, Yalparaise
23 r-Ciudad De Barranquilla | Grancolomerina Line BG 3an Jose de Guaiemala, Atsutla, Cannto, Puntafanas Buanaveniyrd, Guayaquil,
Manta
2 Prucenual Seajes* PrugennakGracs Lines| PGL Acarutia Corrnto. Buanaventura, Guayaquil, Valparaso, Antatagasta, jla. Caltao
5 rMS Phemus Sarpar Blue Sea Cvarseas Salbea/Pznama City, LaGuaira, Puana Cabells, Maracaibo
Mat,
2 rCiydad Oa Tuniz Grancalomimana Line =] San Josa de Guatamala Acaputla, Coninlg, Puntarenas, Suenaventusa, Guayaquid,
Manta
3 1o Los Sauces Argentine Lines T Suenavantura Guayaqud, Callag, Busnos Arres
3 rSanta Mercecast Prudeatial-Grace Lines | PGL Manzanillo, Acaptla. Balooa, Sarranquila/Cartagena, Curzcao, LaGuaira, o de
Janera Santos Suenos Awrss Vaiparaiso
5 Hosanger Westial-Larsen Line G3 Panamz, Sarranquilts Puerto Cabeilo, A0 de Janewrs Santos River Plats
7 1-Rio Salgana* Grancolommiana Lina 86 San Jose da Guatamala Acajutta, Cennto, Puntarenas. Suenaveatyra, Guayaquil,
Manta
3 Lioyd Curaba Lloyd Srasilewro Xerr Santos o de Janairg
15 Pr [ Q. 18 Pruc | Graca Lines| PGL Acajulla, Connto. Suenaventura, Guayaqurl Valparaiso, Aniofagasta, llo, Matarane,
Callao
H Gabo C# Santa Marta Lloyd Srasiera Larr Santgs, Rse da Janaire
12 rw5anta Mariang® Prudenual Gracas Lmes | PGL Manzanillo, Baikoz SBarranquillaCartagena, Curacao LaGuawa, R de Janawre.
Santas Buenns Arras Valparaiso
22 rM S Fnam Baroer Blue Sea Qverseas SalboaPanama City, LaGuawa, Prena Cabella, Marzcaibo
25 reManuel Mapa® Grancolammiana Ling BG San Josa 99 Guatemala Acajulla Connte, Funtarenas, Susnaveatyra, Guayaguil,
Mantz
25 Fauskanger Westtaklarsan Lina G5 Panama, Sarranquilla, Puarta Catzlio, Ao de Janaire, Santas, Fiver Plate
AUSTRALIA, NEW ZEALAND & SOUTH SEAS
Fen
- -Columays Canada® {€) | Cakuimbus Line Sakke Aucklaad Wallingion, Melbourne, Sycnaey, Sristzne, Tarawa
10 r-Ragna Bakke Knutsen Line Bakka Framanila .
H r-Lashsp Austrahia 3ear® | Pacilic Far East Line 15 Pago Pago, Auckland Melbourna Tasmznia, Sydnay, 3nsbane, Las Aabaul, Anawa
Bay -
13 ~Oilkara® Pacihie Ausiratia GS Mealboucaa, Sydney, Ensbang
Oirect Line
19 Columbus Calilerma® {C)f Columbus Ling Sakke Aucxiang, Wellingion, Malsourne Sydney, Snssane, Tarawa
n r-Ellen Bakks Knutsen Ling Sakke Fremaatig
25 r-Laship Galden Eear* Facilic Far £ast Line 1] Fago Pago Auckland Melp L T Sydrey, Snsb. Las, Rapaw!, Anews
Bay
Mar
§ r-Martha Sakke Knutsen Ling Bakke Fremantle
9 r-Columbus Capacarn® Coluribus Line Bakiva lang Wellngton Mels . Sydney, Tarawa
13 r-Thorsule* Paaific Islands GS Papeate, Fago Pago, Apia
Transpert Lang
135 rAlluaga® Pacilic Austraha GS Melbourmg, Adetaida Sydnay. Snsbans
Cireat Lrag
3 r-Lasmup Ching Bear* Pacfic Far East Line IS Pago Pago, Auckland, Mzitourne, Tasmana. Sydney 3nscane Lze Azbaul, Apewa
Bay
25 f-Lloyd 23axe Knutsen Line Banks Fremantle
26 e-Dnilkarg” Pacic Austraha G5 Melbourne Agalaice Sydney, Srishace
Cirect Ling

rralngerarad space

redfully reftigarated

*=on inducemen:
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INTERCOASTAL and PUERTO RICO — TRAILERSHIP SERVICE

SAILS
SEATTLE

Sealand Service Inc

YESSEL
Agent: Sea-land == 5L

LINE AGENT
Phone- 7642600

PORTS OF CALL

VERIFY SAILING DATES AND SERVICE
WITH LOCAL SEA-LAND QFFICE Sea-land sL *82lhox Panama, San Juan, Kingston and Elizabeth, NJ

"AN vagsaly 2ccapl CarG0 10 Sk Juan, Porce, Mayenuer, Puarta Aico, St Thomas and St Crorx, Vesqun islands

HAWATII -

MATSON NAVIGATION COMPANY
Feb 1 | r-Hawauan [C}‘Hunu[u!ul Feb 13 | r-Cahdorma (C} | Honolufu#
23 | e-Hawanan (Q) | Henolulus
fC)=Cantainer Vassel r-Aalngerated Space *-Nen-Containerzeradle Cargo Only  #-Neg! o Isiand C Connest with Princess at Henoluly
NORTHLAND MARINE LINES “
feb 8 | Fontana {C) [ Honelutu
AFRICA )
Feb,
5 Nedllayd Kingaton MNaatioyd Lines kes Capearown, Per Elizabeth, Qursan, Bera, Tanga, Mombasa
Mar. .
12 } Nedlfoyd Kyoto 1 Nedlicyd Lines T Cagstown, Port Elizabath, Ourban, Beira, Tanga, Mombasa
- . ALASKA
ALASKA HYOROTRAIN
Fab 1 [ Rydrotratn | Anchorage® Fab 15 | Hygeotraln | Anghorage* Mar, 1] Hydrotrarn | Anchorags™ || Mar. 15 | Hydratrain | Anchorage®
5 | Hycrotrain | Anchorage® 19 | Hydrotrain | Anchorage” 5 | Hydrotrain | Anehgrage* 19 | Hydrotrain | Aacnarags®
B | Hydrowrain | Anchorage® 22 | Hydrotzain | Anchorags” 8 | Hydrctrain | Ancharage” 22 | Hydrottain | Anchoraga®
12 | Hydratraiy | Anchorage’ 26 | Hydrottan Anchorage” 12 | Hydreirain | Anchorage®
2% | Hygrotratn | Ancncrage* I

*~Fardanks. Cordova Valdez, and Intermaciate points freight farwarded to othes intanor poinis wa molor freight or air. Salings Wednescay and Satu-day

FOSS ALASKA LINES

Fah & Vanhiner 567 Katshikan®, Wrangell, Patersburg, Junsay, Mar & Vanhner 511 Ketchikan®, 'Wrangell, Pelarsourg, Jufreau
Haines'", Skagway Sitka* Harnas*’, Skagway, Stlka*™

13 | Vanhiner 308 Karchikan®, Wrangell, Petersburg, Juneau 13 Vanliner 512 Keaterwkan® Wrangell, Petersburg, Juneau
Hames™, Skagway, Sitka"" Haines™, Skagway, Sitka =

0 Vanllnar 509 Ketchikan®, Wrangell Petarsburg, Juneaw, s ] Vanhner 513 Katchigan®™, Wringell, Petersburg, Junesau
Haines™, Skagway, Sitka™™ Haines", Skagway, Sitka***

o Vanlnar 510 Xetchikan™ Wrangell. Pstersburg, Juneau 27 Vaaliner 514 Katehkan® Wrangell, Patersburg, Juneay

Hairas*", Skagway, Sitka™

* = Marlacatla via Ketetkan
** = Skagway via Hanes

" = MU Edgecumos via Silkd {Vessels sail every Thurscay)

REC

Haes', Skagway, Sitka™

SIVE FAEIGHT Terminal 115
5700 W, Marginal Way S'W
Sdaze, WA 98108

NOATHLAND MARINE LINES

Fe § Container Barge Junsay Mar 5 Centanar Barge Juneaw, Haires
13| Conwainer Barge Juneay, Haines 12 Contamer Sarge Juneau
(147} Container Sarge Valgez, Seward Kediax 19 Contawner Basge Jungay, Haney
19 Container 8arge Juneay 20 Container Barge Anchorage
25, Container Sarge ~uneau ] Contatner Barge Juneau rHaines
['_25} Cantaner Barge Seward, Valder

Sa:lmg‘:' avery Wednasday Ralngeratkon 1o Junaag only Contamner and 3reak Sulk

SEALAND SERVICE
Fea. 1 A Vessel 1.3 (G| Ancharage®, Kediak, Adak, Capt. Say Mar 1 A Vessal 1,3 (C} | Anchoraga®, Kociak, Adak Cact Say,
Ouleh Harbor. Sand Pamt Sand foint
4 A Vesssl (C}| Anchorage” 4 A Vessal {C) | Anchorage’
& | AVessel {C1| Ancharaga® § A Vassel (C} | Anchorage®
8 A Vessel {C){ Anchorage”, Kaclak § A vessal 1 Q) | Ancharage®, Kediak
11 A Vesss) (C){ Ancnoraga* 11 A Vessal {€) | Ancharage”
13 | AVessel {C){ Anchorage” 13 A Vassel Q) | Anghorage®
15 A Vessgl 1,3 {C)| Kedizk, Adak Cazot. Say, Sand Pomnt 15 A Vassel {C} | Anchorage®, Kodiak
18 A Vassel (C) | Ancnoraga* 18 A Vessal {C) | Ancharaga”
0 A Vesset (G} | Anchorage® 20 A Vessel (C) | Anchiorags®
22 A Vassel 1,2 (C1 | Anchoraga®, Kedlak, Sordova 22 A Vesse) IQ) [ Anchorags®, Kediak
25 A Vessel (S) | Anchorage” 25 A Vessel (C) | Anehorage”
7 A Vassal (C){ Angharage* 7 A Vessel {C}) | Ancnorage*
29 AVessal 1,23 {C) | Anchorage®, Xodiak, Adak Gorcova

ALL VESSELS HAYE AEFAIGELTED SPACK
Laege 13 Frezanns <emd & 3tnw Sovin Cantrei Apt Avil focanons o foresrted by S4a LiAG [rv€1 a4 prerest 1n Ancocrige
Ty o Vazze Dry Cocnng and Iew Janding e SEtulf vafifd CHARGE P INCONG #1155 brd
SE S SUUNIT 13 AR reguianty screduled vastsl Sonraching ot Xediak fof Cordova AZas and gomiz dawn the Alaulran EAbit
{EFConrainw Yessas 2 < dpminsore carga wit 0@ acceaisd tor Cargove
1 - Aangnagle cargo wil ba ricedlag lor Kodlai I = Fpaimatn €argd el ¢ attesind tir Acad
HOTE 3wiipasie €550 wil 36 2EE001E 124 XQQUER QM QLA wa3EWE = maal creck wirh Soecizl Commoditet Choariment (o find out wisch vrased

ALASKA MARIME WIGHWAY SYSTEMA# 32 48 SHAITE WiSn 30104 3220 OmAGuiAr SEmCE CHICT 1IN LI= 841 #17 AlISES DOLY

WESTERM MCNEEA LINES—Pqr 3 Spaite Wash H115 2947533 40NMiy 11hnGE 10 KOCH14 TN + w ~5utidn 303 28 Inducemants cifer
EO55 LAUNGM § LG S0 —440 Weat Ewarg Searla Wasn 38119 Z85OEE0aitamiGe 1aongh dvnde 1n 513 13 4317 3 Covi Al

AVES GAIFFITHS L SONS INC —Arer 43 30IT 8 Maan 38134 022 WA0—Car DIrGa 3arnca vary 12 Jurs o daweuid Crees 5ena)

LYNDEN TRANSEORT \5G =1815W Vatgias Wip § o Seame Aagn 9608 JE7-7H0—CZaiy service 1o 7
PACIFAC HESTEAN LINES—530 5 Sartien 41 Seri™d wiish S410Am DGl 3CAICUIHE D400 140rce CRlnaln 22alte 10G ANCROMIGE
NEAVER BROS,INC —34 5 Dawson St Searite Wasn $8034 532 8250—0a21 v 3ernce 5 I 00ty M A ana ectall SOuMeasL

DARKS 300 ANEICAGE [Rfek iME ety 10 SOuMmadtenn Alznz

ALASKA URUKES = Saa-T3G INtrrahonel A mare Sesme Wisn 33258 2465500 — Cinly INGALS 18 SavBanss AREASYIGH wnd 4l S E biasua &b
NERTHWEST GRIERT MRLINES = SeaTic LTternalionsl Awzort Seame Waiy 33158 JE1-4200 = Jauy *renla 13 Ancnarige

PAK AMEQICAN WORLT ARWAYS — 1320 Ltn dvw Septde Asan SH1Q1 428 2120 = Jady Mgnig 1o Faudancy

WESTERN MIALINC~ » Sy TAC INENARONM Aroort Seaite Wasn 33ES4. 246-7600 — Oady Mights 18 Antharage
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TRANSPACIFIC

{Japan & Far East)

SALS
“EATTLE VESSEL LINE AGENT PORTS OF CALL
Feb
2 r-Jalamchan Sandia Steam THC Hong Kong, Manita Singagers Madras Sombay
2 r-3L Finan¢e SexLang Service St Yokonama/Tokyo KobeiOsaka Hong Kong. Busan, lncheon. Kaghmung. Xaslung.
Saigon Manla, Singapora
] r-Hataka Mary (C) xt Sae Below x2 See Selow| Koba, Nagoya, Yokohama
H r<Washingeon Mail {C) Amancan Mal Line AL Yokonhama, Nagoya, Kooe Busan, Hoag Kong, Kachsiung, Kealung
] Gamzat Tsadasa Feseo Paclic Ling PIF Tokyo
€ r-Licn's Gate Bndge (€} | xt St Belfow 2 See Belaw | Kobe, Nagoya Tokyo
§ Cnental Amiga (G} Ornant Overseas Line Eckart Yokohama, Hong Kong. Kealung, Kachsiung
1} 1-SL Commarce () Sea-Lang Sacvice s Yokochama/Tokyo, KotaOsaka, Hang Kong, Busan, incheaon, Kaohswung, Kaslung,
Singapore Saigon
% r-Say Bndge (C) ‘K" Ling/PACFE Kerr Busan Hong Keng -
10 r-Ragna Bakke Krutsan Lne Bakka Hong Kang, Mamia Singapore
12 e=COregea Mail (C) Amencan Mail Lins AML: Yakohama, Nagoya. Kebe, Busan, Hong Kong, Kaohaiyng. Kealung
12 Pskav [{G) Fesco Pasific Line PIF Tekyo Kobe, Hong Keag
12 tadzn Mail Amengan Mail Line AML Busan, Incheon, Japan pos
13 r~Seishu Mary (C) x1 Sas Sekw x4 S22 Jeiow | Kobs Nagoya. Yokohama
13 Makhtum Kule Fesza Pzelle Line PIF Singapors, Sangkak, Part Kelang
16 £-SL Trade {C) Sea-Lang Sarice SL Yokonama/Tokyo, KozarQsaka Hong Keag, Susan, inchean, Kaohawng, Keslung.
Sagon, Manila, Singapgre
17 r-Alaska Maru (C) =f S2¢ Qaiew x2 See Selew | Kote, Nageya, Takyo
17 r-Hoegh Qrehid Hoegn Lina T Singapore, Karachi, SubadAby Ohabr. BanrewdD: Kuwaikh nahs
18 -Hawan States Line States Hong Kong Mamila. Saigon Sangkox
18 Alisher Navor Fasgo Pache Line PIF Tokyo Yokehama, Kobe
19 c.Prlipming Mail (C) Amencan Maif Line AML Yokanama. Nagoya. Kobe. Busan Hong Kong, Kaohsung, Keshung
20 r-Aflantic fhoemix {C) Fhtenix Containar Ling| Karr Osaka Shemezu, Tokyo, Susan Kealung, Hong Koag Singapors
2! r-Heag dang Mail Amencaa Mall Line AML Busan lachean, Xeelung, Penang, Pert Kelang, Singapore Kaahsiung
32 r-Vishva Amitabh SCI Liag NL Hadras, Caghin, Sombay
23 rGolgen Arrow (C} x1 et G2'ow x2 Ses Below | Kobe MNagoya, Yokohama
23 r-SL Gallaway (C} Sea-Land Szraca 118 YokanhamaTakyo KodeOsaxd, Heng Kong. Susan. (nenecn. Kashaung, Kaelung,
Maaua, Saigen Singapore
23 r-Silen Sakke Knutsen Lina Sarke Hong Kang Maria, Singapore
24 e-Margour Bridga (C) X" LawPACFE Karr Busan, Hong fong
5 MM Zant States Line Statas Manila, Saigon Sangkok, Hong Kang
25 z-Japan Mal (C) Amencan Ml Liag AML Yoiohama Nagoyz Kobe, Busan Hang Keng Kaohsiung, Keelung
2r Nikotay Karamzin® Faseo Pauhc Line FIF Baagkek. Fort Kelang, Penang, Selawan, Singapare
2! r-Hikawa Maru [C] x1 Sts Below x2 §2¢ Bsow | Koba Nagoya Tokya
25 rPacili; Phoenmx (C) Pheoenix Container Lina| Kerr Osaka, Shwmzu, Tokye, Sussn, Keslung, Hong Kong, Singacere
Mar
2 r-SL Exchange {C) Sea-land Servica sL Yokonama/Toxyo Kobe/Osaka. Hang Kong, Susan, lagheon, Kaohmung, Kesalung,
Samgon Mamifz Singapoce
3 -Holaka Maru {C) 1] Ses Sehow x2 Ses Befow | Xooe Magova Yokonama
3 Pervamaysik (C) Fesco Pachic Line 2IF *] Tokyo, Kabe Hong Kong
g Wi gtoa Mail {C} A Mail Line AML Yaxohama. Nagoya Kobe, Busan, Heng Xong, Kaohsiung, Kasluag
H rL:on 5 Gate 8ndga {G) | x1 See Eslow 22 See Jelow | Kooe Magoya, Tokyo
T r-¥ishva Shobha SCI Une NL Singapere 3ombay. Coghin, Madras, Cllcutta
|3 r-Martnz Sakke Knulsen Lins Bakkae Heng Kong, Yaailla, Singapors
2 r-Tower Bndge (C) 'K’ Line/PACFE Karr Busaa, Haag Kong
] Hong Kong Sucsass (C}| Cneat Ouerseas Line Eckert Yoxohama, Kote, Hong Kong, Keelung
3 r-5L Finance (C) Sea-Land Service sk YokanamajTokyo KopelOsaka, Hong £ang, Susan, Incneon, XKaohsuag, Keslung,
Mamla Singagore Saigon
12 r-Qregon Mail (&) Amanean Mxil Line AN Yokahama Nagoya <ofie Busan Heng £ong, Kaghaung, Keelung
12 Pravdinsk {&) Fasco Pacific Line BIE Tokye Kohe Hong Xang
12 t-Haegh Prige Haegh Line T Jakarta Singapore. DuparAbuy Ohadi BanreiyOamman, XKuwaifXharramsnanr
13 r-Beshy Maru {C) 21 See Jelow 12 Sz2 Bzlaw) Kobe Nagoya Yokonama
T Anten Chekaov! Fesca Pacihe Ling PIF Singapara 3angkox PortXzlang
i r-Washsagtaa States Line States Mamla Saigon Bangkok Hong Kong
15 r-SE Cammarce (G} Sez-Lano Sarvica st YokonamaTocyo Koocedsaka Hong Rong. dusan, Iincheon, Kachmung, Leelung,
Sugea Mamla, Singapars
17 r-Alaska Maru (C) x1 See Below x2 Sz Below| Kobe MNagoya Texye
13 rPhiiggine Mait {C) Amencan Mad Line AML Yokohama, Nagoya Keos Busan, Hong Kong. Kaehsiung, Xeelung
Fr] -3l Trade (G} Sea-tand Savnce 8L Yokghamd/Toaye Xobe/Jsaka Hong Kong, Busan, Incheon, Kachsing, Keelung,
Mamila Singapore Saigan
. leontinuad)

* — On Ingucamant- r — Relngerated Space © — Full Cantainer Sarvice
x1 v Japap Lins K' Line Yamasmta-Shiamnsa Liae, Mitsui-O § X Lina NY X Lene, Srowa Lina
x2 — Japan Line Jagan {USA) L:9: A" Line, {err Yamashita-Shianihon bine 1S, MitsuO S K Ling, W D1 NY.K, Ling, Matsan, Showa Line Qlymgie
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21 r-Atlantic Phosnix (C) Phoemx Cantainer Line| Kerr Osaka Shimizu, Tokyo Busan, Xaelung, Hang Kong, Singapore
23 reGolden Areaw (C) %1 Se2 Selow x2 Ses 8¢low { Kobe Nagova, Yokohama
24 reAmencan Watl Amarican Mail Line AML Busan, Incheon, Keslung, Saigon, Hong Kong, Kaohsiung
24 Jatamon Seindia Steam TNC Hong Keng, Mamila Singapore Maaras Calcutta
24 r-Say 8ndge (C) K" LinePACFE RKerr Busan, Hong Kang
25 r-Lioyd Sakke Knuylsen Line Bakke Hang Kong, Manila Singapore
25 r-Xarean Mail Amencan Mail Line AML Busan, Inchean Keelung, Penang, Part Kelarg, Siagapore, Kaghslung
2% r-Japan Mal (S} Amancan Mail Line AML Yokchama, Nageya, Kobae, Susan, Hong Kong, Kzchswung, Keslung
27 r-Fikawa Maru (C) x1 Sez Seiow %2 Seq Below | Kabe, Nagoya, Tokye
29 r-Paecifie Phoanx {C) Pnoenix Container Line | Kerr Oszaka, Shimizu, Tekyo, Bulan, Keslung, Hang Kang, Singapore
30 Putwi (€} Fesco Pacihic Lina PIF Takyo, Kobs Hang Kang
30 r-SL Galtaway (C} Sealiand Sannce L YokohamaTokyo. KobeiOsaka, Hong Kang, Susan, Ichecn Kachsiang, Keetung,
Saigan, Mamita Singzpare
UNITED KINGDOM & CONTINENT
lincludes Macitesranean)
SAILS
SEATTLE VESSEL LINE AGENT _ PORTS OF CALL
Fep
5 r-Suifran Euro-Pactic Line 8G LeHavre, Rottesdam, Antwerp, Hutl, Hamburg/8remen
7 sMargaret Johnsan (C} Jonnson S¢aniStar GS Livarpagl, LaHavee Antwerp, Rottardam, Lendon Gathenburg, Copannagen, Glasgew,
Hamburg/Bramen
1z r-Axal Jonnson (G} Jghnsan ScaniStar Gs LeHavre, Amwerp, Ratlerdam, Landon, Gethendurg, Copeahagen, Glasgow
HamburgiBremen
20 e=Wastlaln Zure-Pacific Una 26 LeHavre, Rollerdam, Antwarp Hull HamburgiBremen
21 r-Falsina () Johnson Scan/Star GS Liverpool, LeHavre, Antwarp Rotterdam Londan, Gathendurg, Copanhagen,
Glasgow, Hamburg/Sramen
25 r-Antoria Jenhnson (C} Johinson Scan/Star GS LeHavre, Antwerp, Aatterdam, London, Gothenburg, Copenhagen, Glasgow,
Hambuzg/Bramen
Mar,
3 lkaros® Hanseatie-Vaasa Line WD LeHavrs, Antwerp, Aotterdam, Bremen, Hamburg, Halsinid
7 nCahtornia Star (C) Joninsan ScarvStar GS Liverpool, LaHavre Antwerp, Agusrdam. London Gothanburg, Capanhagen
Glasgow HarmburgiBremen
133 1-Da Racco Itahian Lins [al:4 Nzoles, Leghorn, Genoa, Marseille, Valenc:a, GCagiz, 2areslona
2 r-San Franésco (G Jehason Scan/Star G5 LeHavre, Antwerp, Rolterdam Londoa, Gethenburg, Cé;ennagen Glasgow.
Hamburg/Bremen
12 r-Falean Zure-Pacific Line 3G LeMavre, Antwarg, H QiSremen
21 r-Meama [C) Johnson Scan/Star GS Liverpool, Ledavra Aniwerp, Rottercam, London Gothendurg, Copentiagen Glasgow,
Hamburg'Bramen
e 3 Gaoranka United Yugoalay Una Kaer Teeste, Areka. Prraeus, Berut
8 r-Aubrac Eurc-Paciile ={c] LeHavre Roliardam. Antwerp Hamburg/Bremen
28 t-Arnme Johasan (G) Johnsona ScaniStar GS LaHavre, Antwerp, Apllerdam, Lendon, Gothanburg, Copenhigen, Glasgow.
HamburgiSremen

BRITISH COLUMBIA

Sanice ta and from Entish Columbia Ports

SLACK BALL TRANSPOAT. INC — Per 10, Seattts, Wash $8134 622-2222 — MV ~Coho' — Daily service to Victena 3G

CANADIAN PACIFIC RAILWAY B G coastal sarvige — Pler 54 Seartle, Wash 98121 §32.5222 — Qaily passenger and auto service 10 Victana, 5 C. will be
rasumed May 1 and <ontinye through Qctober 31, 1974

FOSS LAUNCH & TUG CO -= 850 West Ewing Street, Searte, Wasn 28119 282-1210 — Twica weekly ¢i2-2a:ge sarvice to Nonh Vancouver, 3 €

PUGET SQUND FREIGHT LINES - 3720 Avrport Way S Seattte, Wash #9134, 523-1600 — Sathings Fridays to Pawell River and Yangouver Sadings Mandays
to Vangouver Istand points

SEASPAN INTEANATIONAL LTD — 1102 S.W, Massachuzatty St Seattls Wash 98134, £82-0650 — Rail car-birge sernce to Vittora and Marth Vancouver, 8 C

AIR CAARGO CARRIERS

AR CANADA AIALINES — 1367 - A Seattle, Wash 810t — I}-21481

NOATHWEST ORIENT AIALINES — Sea-Tag tntl Airgoq, Seatite Wisn 53158 = 3323747

ALASKA AALINES — Sea-Tie Int | urpart Seattfe Wash 98158 — 433 3256
BRANIEE NT'L AIRWAYE - Ses-Tae intl Argost, Seattle Wasn $6153 & £33.5093
CONTINENTAL AIA LINES — Sea-Tac Intt Airgart Seattln Wasn 93158 — 433-52
EASTERM AIR LINES == SeaTac Inel Awpart Sedrtle Wash 58155 — 433 5000
FLYING TWGERA LINE — Sea-Tag ot Airgort Seatlle Wash 8153 — 433 £511
HUGHES AJR WEST == Sea-Tac Int) Aicpert Seattls Wasn 98158 - 4323033

ZACIFIC WESTERK AIRLIVES — Sea-Tac In1 1 Alrgort Seattte Wasn 98358 — 433-S050

PAY AMERAICAN WORLED AIRWAYS — 1200 - tn Ave  Saarlle Wasn 39101 = 132 3575
SCANCINAVIAN AIALINES SYSTEM — S2a Tac tm 1 Ao Searts Wasn 98158 — o33 5151
UMITED SIRLINES —= Sea-Tac il Auport Seanle Wazn $8153 — 433 4000

WEGTEAN AIRLINTS — Sea-Tacinl)l Awport Seanle Wash 93153 — $33-3900

KEY TO SEATILE STEAMSHIP AGENTS

AHT. — Alasna HydeaTrams Inz, PO 201 374) Sdamear2s. o . - G820880 Jagan Lne (US.A) Lig 2220 92&[:: 3ldg Seattte 32104 - . . 532 2671
AMH = Aascd Mane Highway Sysrer Poar 43 Seanie 92104 Credi Lozt — Lptr S:e!msnm €2 wac 10G1 - 4tA Ave Seqwrle G315+, . - - 5325012
AL — Amgncan Mad Lne L' 1010 Masmirgian Sicg Seawwe 33101 . | 292 3538 MN = Uxison Nawgauon Campany 720 T Ace  Seatte 33104 . 242:5370
A5 — Alasxa Stpamamin ©a Piar a2 Searvs €134 s e .. S22a530 N oL — Nortén Lity & Ca, 213 Nerien Elcw Seaive 53103 . uiﬂ 6930
Sanka == Sakke Sicasrinig Gorg 41T Paurth ve  Seaitie 23101 682 D o M L = Narnlang Manne Lintes 833 0w/ 4tsr St Jeaqrs $3107 . -

5¢ — Aaitour, Suttne & Ca Lta 301 Norsd Slag  Seatnte 5504 - N £33 1dn 05 = Olympc Steamanig Co Ine 1000 Secons Ayw  Seartiy 931C4 ':22 52'-1
3AA— B R Angersen 4 Co, 120- 203 Ave Seaitle 53104 re men o« SEd1T30 Overseas — Qvartess Sniopng Co Sea tie Tower Zeat e 33101 832430
G5 = Cascade Stuomng Ca "!aﬂan Slag  Seattle S3:104 822.2301 2 F = Aacils tnigrnanendt Frergminars £%11 Hartgn Si3g  Seat’s :510( . d23-5194
E2nest — fekert Overidas Agingy inc !Siz Seaurte Towdr Snnlu 98!01 . 224 35 o P G L = PrucenhabGrace Line 720 » Jrd Ave  S2attia 33104 242 (0¥
FAL, — Foss Aliing Ling PO Zox 0937 Sealtis $51 . JFE24800 — Sea Land Sérnce Ine. 2205 2%5th Ave S.¥, Seatle 91CE - ot 4503
FL AT = 7c58 Launcn & Tug Co 550 viest Swing 5t Sea.tie 6811 . W5 N Slatu - 3tates $Teamsuo Comoany 314 $83and Ave Seauls 31 F2z izt
F Q. = Frogntars Co Dextar Horon Slag., Szava 93104 432,253 NC — Transmanne Niwgauon Colﬂ 348 Cemiral B1ag  Seaule 337G 4 333 4704
FW — Fumus Wity Agascies (uSAi =03 Caatrat =Ic? Seame s . 5233232 T.T — Trarscacihe Trinszartanen Co, 915 Noron 3'¢g  Saattle 35104 .., §2573%)
G5 — Generat Steamyniy Carg 1007 Founs Ave 422 4701 WO == nhdMs Demona & G4 1915 PACHIC g S4a s 02 JIR2-32%3
15 s 1aternausnat Smpmag Co., Inc. 995 Norea Sfeg., Snms 96104 rema  E23E311 WS S.A — Wesiar Steamsnud Agency nt Sténange Sigg Saaie 30 2319
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1973 ANNDAL RTPONT GF

$

i
At

ARRTYAL

H.5.C.-

WaLER 4 CHANGE  NET REGISIFRID G CHANGE  MUNBER MEY REGISTERED
TORS, . TS
1848 {2) 8,655,132 () 209 -1,302,954
- 1889 z 8,714,281 2 214 1,242,331
2939 e 9,836,526 13 123 291,215
2151 5 10,548,203 7 110 747,552
2278 6 11,287,593 7 54 267,323
2158 (4) 10,607,874 (5) 48 226,533
28 (3) 19,441,829 (2) 38 137,856
203 {n 10,754,109 3 i3 125,318
2034 {2) 10,955,684 2 2 120,230
2154 4 11,958,373 10 59 208,729
2312 7 12,979,677 {15) 39 - les,116
273 7 13,947,802 ° {51 19 . 84,647
2427 (2) 14,151,947 35 % 125,803
2617 (4) 14,487,239 2 27 114,639
2452 2 14,660,542 1 17 76,933
1750 (29) 11,389,562 (22) 50 229,233
2215 26 15,803,803 35 26 127,723
2379 4 17,915,920 13 12 59,630
1973 TOTAL ARQIVALS ) 2331
1973 TOPAL NET 0SGISTZRED TOLMAGE 17,975,500
SAILINGS
HLOEER 4CHANGE  MET REGISTERED o CUANGE NUiBER BET_QEGISTERED
10iS . 085
1855 (1 8,561,666 22 - 1,308,210
1333 1 8,707,921 2 200 1,142,254
2022 7 9.726,572 12 130 913,453
2133 5 10,524,727 g 108 733,716
2272 7 11,231,926 7 59 287.005
217 (<) 10,552,585 (3) 47 206,365
2t (3 10,394,132 (2) 39 150,377
2093 () 10,753,003 4 48 125,430
2055 {2 10,972,241 2 26 115,200
z1az 4 11,869,322 8 65 332,845
2333 7 12,942,533, 117} 39 125,112
2269 7 14,020,825 {54} 18 82,491
s (1) 14,109,781 24 26 125,503
2399 {2 14,306,566 1 . 2%, 112,552
2470 3 14,695,701 3 15 56,755
1740 (30) 11,220,181 (22} 49 233,909
2127 22 15,801,579 41 .29 121,779
2324 9 17,937,473 12 n 56,438
1973 TOTAL SAILINGS 2325
1873 FOTAL MET REGLSTIRZD TONNAGE 17,987,559
AVERAGE SIZE OF CO.CERCIAL VESSELS
IN ST REGISTERED TCUS {i1.5.C. not included)
YEAR 1615 % CHANGE
1008 6208 2
1655 5099 (22)
1970 5954 17
1971 453 9
1972 7124 10
1973 7725 e
REPRODUGIBHJITY OFOOE'
ORIGINAL PAGE 18 P
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1973 ANLEAL REPORT - Vessel Movenuedits

AREA_FRO
ORIENT

CENTRAL AND
SOUTH AMZRICA

ASTA, SOUTH AND
EAST AFRICA

l ARRIYVALS

FLAG STEAM

ITOR

awen

Araricas m
British
Chinase
Cyprus
Danisn
Cuteh
French
German
Greek
Endizn
Irisa
Japanese
Korean
Liberian
Horwagran
Pakistan
Panamanian
Somalra

Singapors

Russian
Tavran
Yugoslavian

American 25
Argentine
Belgium
Brazilian
Britisn
Colombian
Mt eh
Ecuacor
German
Gresk
Hondueras
Indian .
Japanase
Liber an
Norwagian
Pakistan
Panamamian
Peru
Philipoin=
Somalia
Suedish
Yugos lavia

British
freneh
Incian
ftalianm
Litterian
Norwegian
Panantanian
Yugoslavian

American 104
Britisa

Chinase ~

Cyprus
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AREA PRI LG . STEAN ¢ HOTOR  TAISER: -

3

AS1A. SOUTH AND

EAST AFRICA (cont.} Patch
Greek 1
Indien
Italian
[ran
Japangse
Korean .
Liberias 2
Horuagian
Pakistan 1
Panamnanian
Philippine
Singapore
Yugoslavian

~N -

RN Oh b o=t B3 O8N

':M

—t et

[
I s B e L

UNITED XInGOGiH British 25 25
Panish 14 14
butch 13 13,
Francn 10 10
Garman 13 13
Greak " 1
Irish 1 1.
Liberian 3 2
Horegian 21 217
Russian 1 LT
Singapore 1 el
Swedish -3 31

AUSTRALASIA AND

PACIFIC ISLANDS American 9
Australian
British
Cyprus
Danish
Dutch
Gq’\.}an
Indian
Japanase
Liberian
Norwagian
Sirgapore
Suedish

LA e 00 L — TN R = ] —

s

~
n

—
-3 .
Gl e Lo OV i A

ay t

v

A

HAVATTAN ISLARDS- Anerican 40

’ Gernan
Japanese
Libarian -
Panamantian

oI
ot et et 3

o

—

i el
2
WL

_.
P
o L
o

ALASSA Amarican 115 8
Britisnh
Indian
Japanese
Liberian

R

et i mmd A
b L et et O
- 1 ‘

[
» ol
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21 fane et -

ARRIVALS {Cont.

AREA FRG™ FLAG STEAN MOTAR TAUKER °.  TOTAL
" - ' . O ;_-";u" '
ENTERCOASTAL & GULF Amarican 29 L2 vz,
Greek 1 s
Liberisn 5 4 - 10
Rernegian 1 1
Suadisn 1 1.
33
CIASTUESE Arerican .o 0% 221 325
. Argent.ne 2. .. o 2
Britisn 2 9 5 16
Canadizn 3 3
Chinesa 4 4.
Coloshran 1 -t
Duich 3 3.
Danish 1 1:
Cerman 4 4
Greak 7 74
Indran 4 . R
Jaganase 3 3
Libarian 20 1 21
"NHoruagian . 10 2 12
Panamanian 1 -1
Pmiligpine 2 2.
Suedisn 1 1-
Yugoslavian 2 2
4 -r
SUMMARY OF ARRIYALS A T
SOUNTRY NET REGISTERED TOuNAGE ~ STEAM MOTOR | - -TANKER ©.° TGTAl
American 6,579,318 528 74 245 847
Argentine 33,422 3 6 -
Australian “7,13¢ 1 R
Belgiun 7,688 -3 - 3.
Braziliarn 13,535 8 i B 8
B8reitisk 1,085,045 2 115 10 ozry
Canadian 5,835 . 3 - 3%
Chinese Boe 847 iz - Teroo12.
Colerhian E-U ki 7 7
Cyprus 23,834 [ 4=
Danish 170,379 18 18
OQutch 287,083 52 53
Zeuador 4,212 2 .2,
freach 55,205 12 - 12
* Garman 309,334 58 58~
Gerezk | 335,238 1 52 . .54
rorduras 5,252 2- e 2
LIS ol 202,838 36 36
Tran 3,035 1 -1
Irish 31,450 4 4
[talyan 182,281 149 - e 192
Japanese 2,534,966 329 3 332
Karean 76,933 14 14
Libarian 2,759,038 2 300 25 327,
Morvegian 1,192,751 161 3 164
Pazisizn 390,034 1 5 6.
Paramanian 452,067 2 7 9.,
Peru 5,974 . 9 Qr
Pkilippine 23,835 5 . 5.
Pussian 197,271 36 36,
Stngapore 228,763 29 .29,
Scmalia 11,178 2 -
S :edish 469,213 42 1 .43,
Taiwan 6,108 1 S0
Yugoslavian . 3,0m . 15 15
fCTAL 17,915,929 536 1491 —=Zhz 2319
n.5.C. 5,6 a8l 12
anaen FOTA) T STE A W TRov =T
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wF A Surenbie L * LerEes

ARCA FOR
ORIERT

CENTRAL A10
SOUTH ANERECAM

FEOITERRMIEAN

AS1A, STUTH ARD
EASY AFRICA

Tt

el e aate

FLAS

Asnrican
Beitish
Coloabian
Chinese
Donish
Duich
Gevnafy
Greok
Indian
Japangse
Karean
Licerian
Norwegen
Panamanian
Pakistan
Philippine
Russian
Singapore
Suadish
Tatwan
SJugostavian

Averican
Argenting
Balgium
Zrazilian
British
Colorbian
Danish
Qutch
CECEOGE
Franch
Ggrman
Greek
honduras
Indian -«
Italian
Yorean
tibarian
harwagian
Paru 1
Pinilippina
Somalia
Suedish

Greek
{talian
Libariye
Horvegian

Panzmanien |

Yugoslavian-

American
3mtish
Chingse
Cyvres
Dutch
German
Greek
Irdiaa
Irin
ftalian
Jeuwanese
orean
tiharias
Norvagian

5.

STEAN SITOR TANYER THIAL
50 . el 85
% 2 ki)
i 1
5 i
2 2
2 "
10 i0
25 8
6 . 6.
2 4 * 325-
g §
230 . 240
57, 517
i8 £8
1 1
i - %
38 3
5 ER
1 -1
1 L
6 a5
W
27 - 27
6 8
3 3
8 .82
11 - 3 ~ 14
8 - &
3 . D
b 2 21
e S
L3 1
13 . "3
& o
2 -2
g T &,
L H
1 1.
3 7 1 -
23 23
3 3 -
1 1
H -
§ £
- Y62
1 1
17 177
2 -
3 3
i i
5 =3
. T
I’A]‘ 2 123
b 3
2 z-
1 1
22 22 .
5 5.
1 14 15
19 18"
1 14
2 2
4 4
i 4
3 75 s 33
34 . a4
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BY73 AL 282070 ~ Vessse Dube v anie

ARZA FOR

ASTA, SOUTH AND (Cont.}
EAST AFRICA

URITED RINCOOH

AUSTRALASTA AND
PRCIFIC ISLALDS

HAWALIAN ISLANDS

ALASKA

INTERCOASTAL & GULF

COAST=ISE-

FLAG

Pakistan
Panamanian
Philappine
Singapore
S..edisn
Yugoslavian

Eratish
Panish
Duich
French
Gertan
Greek
Indian
Irish
Liberian
Horuegian
Suedish

Arerican
Australian
British
Cyprus
Danish
Cerman
Liberian
lorvegian
Pakistan
Panaviaen.an -
Swedian

American

American
Indian
Japanasa
Xoraen
Liberian
Pakistan

American
Britisa
Liberian
Nor.ggien

- American .

Brrtish
Canadian
Chinese
Garman
Greak
Indtan
Irish
ltalicn
Jananese
Libarian
Bor.eglin
Panasanian
Pery
Singapora
Scala
Swedish
Yugosiavian

6=

= gong.)
STEAN FOTOR TAHLTR TOTAL
| £y
10 10
2 2
17 <17
1 1
1 1
307
28 28
14 14
13 i3
1 1.
18 12
1 1-
1 1
.03 3
2 2
27 ~2r-
33 33.
152
10 10
1 1
20 20
2 -2
1 1
11 n
6 6
5- c5t
s 1. o
1 g,
3 z
. o
40 . 4 a4
- &g
Ne& 7% 23 .218
1 .1 -
2 -2
1 1!
] 1
1 1
72z
19 5.. 251
1 3 - T 4.
3 2 5~
1 1.
-
105 . -210 - 5.
10 5 s
‘ 3 3
2. -2
5 -8
& a
i 1
i 1
H - 1
3 2 5
17 ¢ c25.
1 2 13
1 “1.
2 2
2 .2
1 H
i i © 2
' 3 3
03
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iS73 ANLUAL REPORT - Voszsal flovewenls

. SERUIARY 0T FREivaLS

COUNTRY HNET REGISTIRED TOMMIGE STEM +OTOR TANKER TOTAL
Aserican ~5,732,022 526 79 247° £32 .-
A*gentine 32,500 ) . .6
Sustralian 7,134 1 o1
Belgium 7,638 3 3
Srazilidn 13,825 8 8
8tish 1,081,8C+ 1 17 10 izg
Zanagiat 3.8 3 3
Catnese £7,647 212 12
calombian 20,534 7. =7
Cyprus 16,874 3 "3
Gaaish 164,000 20 .20
Buteh 285,452 56 2 58
Souadar 4,212 2 2
French 55,205 i2 12
erman 306,120 59 &q
Greek 327,057 1 50 - 81
Honduras 5,252. 2 -2
tndian 1oF,589 3z - 32z
fran 3,085 1 i
{rish 412,569 4 4~
Ttaliar 185,147 21 2
Japanesa 2,970,823 333 £ 33)
Korean 58,282 1 . A
Liberian 2,666,015 3 302 21 328
laruegien 1,213,059 161 2 162
Sakistan 30,084 4 &
Panamanian 455,866 60 1 .61
Peru 50,974 5 -
Phiiippine 23,835 4 ., 4
fussian 181,411 38 33
Sinaapore 194,517 24 S=24.
Soaalia 11,178 2 2,
Swaaisn 388,559 44 2 as.
Tan.an 6,108 1 o1
fugoslavian 97,073 _J5 . 15
TOTAL 17,937,473 231 499 2947 2344,
M.S.C. 50,436 . 1
GRAND TOTAL 17,987,909 531 1493 294 2335

UCIBILITY OF THE
%%?gg?& PAGE IS POOR



4783 X + 8786 Y + 9135 Z
X+ Y + 2

or

1l

4003 ¥ + 4352 Zz = 2,030,835

or

Y + Z = 48¢
X = 1013
¥ > 151
2 < 335

Arbitrarily, put X

Tanker 292 X 15470
Container 528 X 7951
Breakbulk 1013 X 4783
Bulk 302 X 8786
Passenger 184 X 9135

it was decided to add

1l Breakbulk
2 Bulk

302, 2 = 184,

then, for the tonnages,

4517240
4198128
4845179
2653372
1680840

4783

17572

22355

21161

ll94.

Thus, the breakdown chosen was

Breakbulk
Container
Dry Bulk
Tanker
Passenger
Otherxr

TOTAL

1014
528
304
292
184

12

2334,

AARA

9,200,552
1499

13,398,680
9,200,552
4,355,373
1,702,001

2i,161

187



i88

This increases the number of ships by three, but approximates

the tonnage.

Port of Long Beach, California

Data was supplied by the port in the following letter.
The data was combined with that of the port of

Los Angeles as follows for the port.

Los Angeles Long Beach LA/LB
Breakbulk 1,522 310 2,432
Container 508 508
Dry Bulk 150 320 470
Tanker 806 936 1,742
Passenger 193 193
Other 357 357

Total 3,028 2,674 5,702
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“Amarca’s mast Modarn Pore™

PO BOX 570 - LONG SEACH, CALIFOANTA S0301 - TELEPHANES: {213) 437-0041 - {213) 775-346%9 » TELEX: 8§5-6452 F'ORTOEE&CH LG2

Mareh 7, 1975

Econ, Inc..
419 MNoveh Harrison St.
Princeton, New Jersey 08540

Atzention: Mr, Kenneth ?1c“=
Staff Svstems Scisentist

This is in reoly to your letter of February 25, 1975 by which data on
the total number of chin arrivals and bre*kdcvn of cargo carrying
ca:eg ories was reguested, :

The followinz shouws the nuwber of ships by commodity breskdown and the
total tonnage for each categorvy for the fiscal .year 1973-74, (July 1,
1973 through JLne 30, 1974);

Total
Liguid Dry Container Breakbulk {(Vessels)
Commadicy Rulls Rulk ) & RO-BO* Ceneral All Carq-o
Fo, of Ships ) 936 320 ) 508 . 810 2,674

Tonnage in . . - ) ’
Reverue Tons 17,891,265 4,983,218 3,961,486 2,944,762 29,785,731

#20~-R0 traffic consists mainly of automobiles. Tonnage for this category
was 123,643 tons, General RO-RO is scheduled to start later this year,

Large traffic consists of lumber, newsprint, liguid bulk and dry bulk
The greater percentage being lumbar and nevw sprint categorized as general

BEESIDEMT'S “E” Avanh
FOR EXCELLENGE 1% EXPAJT
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’
MaTteh 7, 1975 — Page Two

Projections of port tomnage and trafiic beyond 1935 would be zreatly
influznced by a number of factors beyoad our control. Inflation, the
hizh cost ot foner, food and vaw material shortagas along with the
dsveloping recession and environmental pressures, can completely change
any projections macde at this time. Tt should be noted, however, that
port tonrage has increasad almost 150 per cent im the past tem years.

We trust the foregeing will be helpful im your study.



