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SECTION I

~ INTRODUCTION

This manual is designed to aid in the regulatory evaluation process. Its primary goal is

1 to provide Coast Guard analysts with systematic procedures for estimating and comparing
benefits of alternative Coast Guard regulatory actions. -

- . To this end, this manual contains:

(1);. Procedures for calculating benefits and benefit factors for use when
applicables 5
<, (2)Z Formats for categorizing and tallying the benefits of alternative regula-

tions.
D)

\BThe overall objective of this manual is to apprise decision-makers of the relative
consequences of regulatory actions. The regulatory staff can satisfy this objective by
adhering to the guidelines contained in the following sections. Two examples of applications
of these procedures that address proposed Coast Guard fﬁulations are presented in
Appendix B.

This manual has eight sections. A brief description of each section is provided as a
quick reference guide to assist the reader in locating manual segments of immediate 4
interest.

SECTION I. INTRODUCTION &
A brief description of the objectives of the manual.

SECTION II. METHODOLOGY OVERVIEW
A discussion of how marine safety cost-benefit analysis relates to overall marine

safety programs for reducing marine accidents, to include basic steps in conducting cost-
benefit analyses.

SECTION IlII. ASSUMPTIONS AND DEFINITIONS
This section is used to define the scope and ground rules of the cost-benefit analyses

to be conducted. It itemizes commonly used techniques and assumptions employed in cost-
benefit analysis.




SECTION IV. BENEFIT CATEGORIES AND ELEMENTS
Provides a listing of benefit categories and benefit elements used to collect benefits

of regulatory actions.

SECTION V. FORMATS FOR BENEFIT MEASUREMENT
Formats contained in this section provide the structure for calculating total benefits

to be incurred by industry, government and society from the implementation of a regulation.
This section contains an example set of completed formats plus a complete set of blank
formats.

SECTION VI. BENEFIT PROCEDURES AND FACTOR DEVELOPMENT
This section explains how to develop benefit factors, defines techniques to be

employed in making benefit estimates and provides guidance on what to look for in
developing benefits of regulations to vessels, cargo, personnel, property and the environ-
ment.

SECTION VII. BENEFIT FACTORS
This section contains a collection of selected benefit factors which may be employed

to fill in formats contained in section V.

SECTION VIII. FLEET FORECAST
This section contains forecasts of changes in U.S. and world fleet sizes by vessel

groupings. This is useful in estimating benefits to different vessels that are impacted by
regulatory changes.




SECTION I
METHODOLOGY OVERVIEW

The application of cost-benefit techniques to regulatory analysis enables the regula-
tory staff to determine if the value of what is produced by the regulation, e.g., increased
safety, is greater than the value of the resources consumed. It is axiomatic that the benefys

and costs of regulations can be valued only if they can be counted,
Figure 1 graphically depicts the flow of this relationship between risk assessment and

cost-benefit analysis as it relates to the total risk management decision process. A brief
walk-through of the blocks in this flow chart reveals the following methodology points:

Block | - Events: Many events may trigger Coast Guard actions which require a

regulatory analysis; among these events are vessel casualties. Vessel casualty types

supported by historical frequency data include:

o Collision o Foundering

o Grounding o Flooding

o Fire/Explosion o Weather Damage
o Ramming o Structural Failure
o Capsizing o] Other

Block 2 - Identified Problem: If a specific problem can be pinpointed, e.g.,
vessel groundings and breakups associated with oil spills, it is possible to develop competing

alternatives to either solve the problem or mitigafe the consequences.

Blocks 3A & B - Controllable/Uncontrollable Elements: A distinction must be
made between those actions which are controllable such as vessel equipment and those

which are not, such as weather.

Block 4 - Mitigating Measure: For any given problem with controllable elements,
there may be several competing alternatives to improve safety such as vessel design
changes, improved training, or operational procedure changes. It is also possible that a




—— e ammn e e e

Bujanay
33ede] 350)

-y /N
[

[ L.
={ SISAWWV 1143034/1500 —

i

(dy3eap " °6°3)

UIDINS P USRI
sjumR(3
SN $350) a1qeq 10s3u00u)
T
(s) {v-¢) (e-t} _
(saag3eusazty) p-nua__ua»__.m-.ﬁwv I (sa13Lense)
NO11L0¥ Sasnsean Sjuad(3 "wop tassap *°6-3)
Sup3ebiipK 24P 104310) PoLatavepy $1u3A)
(s} )] (v-6) @ 1))
uagIng(od
*abeweg K3Jadoug .»w...uﬂ&u P
g sl | Ny
30 JuIanseay saburyy payaadey
(9 (s)
— SISATVNY 1143138/1500
1NHSSISSY ¥S1Y QGNY ANIMSSISSY NSIY NIINLIT JIHSHOLLVITY

SS3204d NOIS1I3Q ¥ — IN3WIIVNVK 2STY
t 3914




single regulation will have been selected with no alternatives under consideration. It is
important that the status of alternatives be clearly delineated.

Block 5 - Expected Changes In Incident Frequency: Initially, the vessel

population subject to potential regulatory action must be identified by type and size and by
U.S. and foreign flag. An estimate must be made of the probable change in frequency of

incidents that will result from implementing mitigating measures (e.g., ten less collisions

per year).

Block 6 - Measurement of Reduction In Injuries, Deaths, etc.: The estimated

reduction in incidents must also identify specific reductions in loss of life, injuries, property
damage, cargo spills, and environmental damage expected to result from alternative

mitigati..g measures.

Block 7A - Cost Measurement: This segment of the analysis identifies the total

costs over an extended period of time (25 years) to industry and government to implement

alternative mitigating measures.

Block 7B - Cost Impact Tracing: These procedures are designed to assess the
measurable interindustry impacts of the costs identified in Block 7A and to determine their
measurable impacts on GNP, inflation and other economy-wide indicators. When total

regulation costs are not large enough to measure dollar impacts, industries most likely to be
impacted can be identified, as well as the direction of expected changes in economy-wide

and industry indicators.

Block 8 - Benefits Measurement: After estimates have been made of the number

of reduced losses in life, property damage, etc., the benefit analysis estimates a dollar
value, where possible, for avoided losses.

Block 9 - Action: If sufficient evidence indicates mitigating measures are

feasible and benefits exceed costs of implementation, the decision maker is in a position to
either proceed with regulatory action or request the results of the analysis be subjected to
additional sensitivity testing. However, at this point, the decision maker should have
sufficient data to decide to either act or take no action.
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The level of detail to which the estimates in the reduction of incidents can be E
conducted limits the level of detail that can be achieved in the cost-benefit analysis. For
example, the estimated number of incidents prevented could be done using the Vessel
Casualty Reporting System (VCRS), data base to develop before and after casualty
frequencies associated with potential regulatory actions. This data base groups all cargo
vessels of 15,000 deadweight tons or more into one category. Therefore, operating benefit
factors for cargo vessels must necessarily be lumped into a 15,000 and over DWT average

benefit category to conform to this data base. |

This manual focuses upon cost-benefit procedures to be used in the marine safety i,

management process. The key steps involved in the use of cost-benefit procedures are:
L. Identify all benefit elements impacted by an alternative regulation.

2, Count the number of vessels by type and size impacted by the regulation i

for existing vessels, new vessels to be constructed over the time horizon of the analysis, and .l

vessels retiring during the time horizon.

i

3. Determine the incremental benefits of the regulation by applying or ‘

developing the correct benefit factor for each benefit element. '
4, Discount the total benefits incurred by the appropriate discount factor for '

each year of the analysis.
5. Follow essentially the same sequential procedures for calculation of
benefits.

In cost-benefit analysis, the cost and benefits associated with a regulatory alternative
are aggregated without regard to the individual or group to whom they accrue. The
magnitudes of the estimated costs and benefits are then compared. Based solely on abstract
efficiency criteria, determination of who pays the costs or reaps the benefits of alternative
actions is not applicable in determining the best alternative. It is legitimate, however, for
decision makers to take equity criteria into account and separate the dollar value of costs
and benefits according to who in society bears them.

The importance of this to the regulatory staff is that the cost and benefit measure-
ments must be performed separately from the impact analysis. This separation avoids the
problem of double counting which arises when costs or benefits accruing initially to one
group, but passed on to other groups, are included more than once in measurement
calculations,
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|
The procedures and formats contained in this manual are designed to be applicable to t

both complex regulatory actions affecting numerous aspects of industry, government and i
society and to simple regulatory actions affecting single benefit elements and/or short time l
|

horizons. The regulatory staff must select that level of detail, including the selection
elements that will need to be investigated, and a time frame appropriate for, and unique to
each proposed regulatory action,




SECTION Il
ASSUMPTIONS AND DEFINITIONS

A. CVS Program

The benefit procedures described in the following sections focus on analyzing
regulatory alternatives which fall under the aegis of the Commercial Vessel Safety (CVS)
Program. Procedures for estimating the benefits of CVS regulations are described in Section
VI. The benefits are divided into five groups: vessel, cargo, personnel, in-house, and
environmental/property. Similarly, the benefit formats described in Section V are designed

for CVS regulatory analysis.

B. U.S. Versus World

Whenever a cost-benefit analysis is undertaken, the regulatory staff must identify the
group for which costs and benefits will be measured. Usually, U.S. government cost-benefit
analyses are undertaken on behalf of the United States, but not other nations. Accordingly,
the procedures found in this manual focus on benefits gained by U.S. individuals and groups.
Benefits gained by foreign groups are addressed only if there is reason to believe they wili
affect U.S. citizens economically.

Although foreign benefits are not appropriate for inclusion in the cost-benefit analysis,
they are often of interest due to the fact that the Coast Guard works closely with the
Intergovernmental Maritime Consultative Organization (IMCO). While emphasis in this
manual is on U.S. benefits, the procedures are directly applicable to determining foreign
benefits. In the event the regulatory staff is interested in these benefits, a forecast of
foreign flag vessels engaged in world trade is presented in Section VIIIL.

C. Burden

The benefits of CVS regulations may accrue to many different groups: the maritime
industry which must comply with the regulations, the U.S. Coast Guard which develops,
administers and enforces the regulations; and society which ultimately bears the costs of
marine casualties. This manual concentrates on procedures for estimating benefits to the
commercial shipping industry.

9 PHECEDING PAGE MLANK-NOT FILMED
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Even though the procedures and formats are designed especially for commercial
shipping industry benefits, the regulatory staff must not completely ignore benefits to other

groups.

Often, certain benefits of a regulation will be impossible to measure. Nevertheless,
significant benefits should be described in detail by the regulatory staff. This enables the ‘
policy maker to have the most complete information possible. This will be of particular i
| significance in the benefit analysis since benefits with potentially high impacts are difficult
to quantify.

D. Time Horizon

Any cost-benefit analysis must have a time horizon. There will be benefits attributable
to a CVS regulation not only in the year the regulation is passed, but as long as it is in effect
and vessels are complying with it. Theoretically, the time horizon of the regulatory analysis
should be the effective life of the regulation, whether it is 50, 100 or 200 years.
Realistically, the time horizon must be limited. In all cases, the time horizon for the benefit
analysis should conform to the time frame used in the cost analysis. The recommended
approach in this manual is to limit the time horizon for analysis purposes to 25 years. This
figure was chosen for several reasons;

l. It is considered by many experts to represent the average retirement age

of most commercial vessels. However, there are exceptions that the regulatory staff should

attempt to take into account.

2, Beyond 25 years, the quality of fleet forecasts declines precipitously.

3. Benefits discounted after 25 years are increasingly insignificant. Despite
these reasons, it must be acknowledged 25 years is a conventional rather than an objective

figure. If the regulatory staff wants to use another time horizon, the benefit formats can be
readily adapted.

10 |




E. Discounting

Because the costs and benefits of a CVS regulation accrue over many years, it is
important to explicitly recognize the time value of money in the cost-benefit analysis. i
Money is a productive resource which commands interest payments for its use; a dc\lar

today is worth more than a dollar to be received at some later date. Consequently, benefits
received in the future are valued at a lower rate than benefits received now. Similarly, costs
payable ten years hence, are worth less than costs payable sooner.

The appropriate discount rate allows the regulatory staff to convert dollar amounts of
costs and benefits expended or received in different years into their present value. The
recommended discount rate in this manual is 10 percent. This rate is intended to represent
the returns to the private sector foregone by complying with a regulation rather than
investing in other projects. A 10 percent discount rate conforms to current Department of
Transportation and Office of Management and Budget practice. The Office of Management
and Budget guidelines for the use of discount rates are published in Circular No. A-94

Revised.

The Office of Management and Budget requires the use of a discount rate in evaluating

Government decisions concerning the initiation, expansion or renewal of projects and
programs for which measurable costs extend over three or more years. OMB defines the
discount rate as the interest rate used to calculate the present value of expected yearly
costs and benefits. In most cases, all costs and benefits are to be stated in constant dollars. i

Py

To use the discount rate to determine present values requires the calculation of
discount factors corresponding to the chosen discount rate for each year of analysis. For the
convenience of the regulatory staff, the average discount factors correspcnding to a 10

e

percent discount rate for a 25-year time horizon are displayed on Formats 4 .nd 6, Section
V. These factors are appropriate for use when annual benefits are received throughout the
year, Other discount factors should be employed whenever annual benefits are accrued on a

different schedule, for example, once yearly. Multiplying the benefits in each year by the
appropriate discount factor for that year yields the present value of the benefits discounted
at a rate of 10 percent,

The regulatory staff may be interested in using a different discount rate. In this case,
the formula to be used in calculating the corresponding discount factors, plus a detailed

11
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description of the mechanics involved can be found in Richard S. Brown, et al. Economic
Analysis Handbook, NTIS AD-A020859, June 1975, pp. 12- 23. For additional discussion of
discounting and the choice of a discount rate, a recommended reference is Principles of

Engineering Economy, by Eugene L. Grant and W. G. Ireson, Ronald Press Company, 1960.

F. Inflation

Cost-benefit analysis is complicated by the fact prices usually exhibit an increasing
trend over time. This price trend or rate of inflation can only be estimated. To ensure
consistency in the analysis of alternative regulations and in comparative studies, this manual
recommends all dollar estimates of costs and benefits be made in constant dollars. This
means the estimates will be in terms of the general purchasing power of the dollar as of the
base year of the analysis (year 0).

This recommendation is predicated on the fact that application of a standard 10
percent discount factor to constant-dollar costs (or benefits) adjusts for an average rate of
inflation over the 25-year time horizon. In the unlikely event the regulatory staff expects
costs or benefits will not escalate at or near the average price growth rates, special
adjustments for inflation can be made. The details of these adjustments plus inflation-
adjusted discount factors can be found in Richard S. Brown, Economic Analyis Handbook, pp
88-90 and Appendix E.

G. Escalation Factor

The analysis of regulations under the CVS Program requires projections of benefits
that will be realized in future years. The method used for analyzing and comparing
alternatives is to state the sum of all benefits for each alternative in terms of the general
purchasing power of the dollar in the baseline year of the analysis. Estimates of the benefits
of a regulation will generally be stated first in term's of today's (or some other recent
year's) known prices. The problem is that the benefits of a proposed regulatory action will
not begin to be realized until some time in the future, defined as the base year of the
analysis. The question is not whether prices will escalate between the present and the base
year but how much they will escalate.




Escalation factors provide the means of transforming benefit values today to equiva-
lent values in the base year. Projections of price escalation may take the form either of
percentages or price indices, The basis for these percentages or price indices are trends in
historical price changes for individual benefit elements. For most CVS regulations no single
annual escalation factor will be applicable for all benefit elements or for all time periods
over which the available data must be inflated.

The recommended procedure is to develop an appropriate escalation factor, indivi-
dually, for each benefit (cost) element or a weighted average factor for a group of cost
elements. Such factors may be based upon expert judgment or may be developed through a
time-series analyis of available historical data. For example, the regulatory staff may need
an escalation factor by which to project future shipbuilding costs. In the absence of a more
rigorous approach, the solution is as follows, Review a number of previous Maritime
Administration Annual Reports. Analyze the trend in published shipbuilding costs, cal-

culating an annual rate of change. Then, using this rate as the basis, develop an escalation
factor that will project current costs to the baseline year of the analysis.

H. Uniform Annual Benefit (Costs)

Once all estimated regulation benefits have been discounted back to the base year of
the analysis, these discounted benefits when summed yield the total discounted or present
value benefit of the regulation. This total can be compared with other regulations analyzed
over the same time period. Total discounted benefit cannot be used for comparison when
regulations are analyzed for different time periods.

To assure consistency, the use of the uniform annual cost/benefit technique is
recommended to circumvent the problem of different time horizons. Basically, uniform
annual benefit is a method to uniformly distribute the discounted regulation benefits over
the time horizon of the analysis. The uniform annual benefit of a regulation can be
compared legitimately with the uniform annual benefits of competing alternatives analyzed
over any time period.

The procedure for calculating uniform annual benefits for a 25 year time horizon is as

follows: Divide the total discounted regulation benefit by the sum of the discount factors
for years | through 25, which is 9.427 at a discount rate of 10 percent.

13
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L Selected Readings

The regulatory staff may discover its interests are best served by a review of the
literature addressing these issues and assumptions surrounding cost-benefit analysis. The
following list identifies some pertinent writings which should enhance the regulatory staff's
view of cost-benefit analysis.
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Economist, 14 (Sumr:<- *969), pp. 183 - 214.
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American Economic Review, 56 (June 1966), pp. 333 - 91.
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524-27; "Reply to Heins and Sprenkle,” ibid., 59 (September 1969), pp. 592-95.

Office of Management and Budget Circular Number A-94. Subject: Discount Rates to be
Used in Evaluating Time Distributed Costs and Benefits, 1972.

Schwab, Bernhard, and Peter Lusztig, "A Comparative Analysis of the Net Present Value and
the Benefit-Cost Ratios as Measures of the Economic Desirability of Investments," Journal

of Finance, 24 (June 1969), pp. 507-16.

Solomon, Ezra, "The Arithmetic of Capital-Budgeting Decisions," Journal of Business, 29
(April 1956), pp. 124-29.

Van Horne, James C., The Function and Analysis of Capital Market Rates. Englewood Cliffs,
N. J.: Prentice-Hall, Inc., 1970.

Zechauser, R., et al. Benefit-Cost and Policy Analysis 1974. Chicago: Aldine Publishing Co.,
1975.




SECTION IV

BENEFIT CATEGORIES AND ELEMENTS

The benefit formats contained in Section V are keyed to a set of benefit categories.
These categories are further subdivided into benefit elements. (See Figure 2.) The purpose
for separate categories within which to collect benefits are twofold: k

o  To segregate benefits by type. !
o To provide a checklist against which alternative regulations can be measured.

Benefit elements fall into five broad categories: Vessel; Cargo; Personnel; In-house;
and Environment/Property. This list of benefit elements is specific to CVS regulations. It is
unlikely any one CVS regulation will benefit all five categories or all elements within any
one category. These benefit elements may not be completely appropriate for analysis of
regulations of other Coast Guard programs. In this case, the regulatory staff can augment
the list as necessary.

Industry

Vessel, cargo and vessel related personnel benefit categories represent benefits that
will accrue to industry,

Vessels - Include all benefits for vessel losses and vessel damages averted. Vessel
losses averted are the benefits of not having to replace a vessel prior to the end of its
expected useful life. The primary component of vessel damages averted are repair costs not
incurred. Both vessel damages and losses averted will also benefit from towing charges and
service losses avoided. In most cases, these latter benefits will be difficult to quantify.

Cargo - The benefits to cargo include the total loss of a vessel's cargo, partial loss of a
vessel's cargo and damage to all or part of a vessel's cargo. A distinction is made between
{ total and partial cargo loss to facilitate the benefit estimate for cargo losses incurred when
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a vessel is lost versus the partial loss of cargo due to a damaged vessel, or, a situation in

which only a portion of the cargo is lost. Cargo damages are generally damages to cargo
that can be mitigated by repair, or replacement of part(s) of an individual item.

Personnel - Industry personnel, for purposes of this manual, are defined as persons

serving aboard vessels. This narrow definition was adopted because the primary purpose of\|

the manual is to analyze regulations under the Commercial Vessel Safety Program.
However, since the manual can readily be adapted to analyze regulations in other areas,
such as port safety, the regulatory staff should be aware that the primary benefits of these
latter regulations will accrue to dock and facility workers.

The benefits to industry personnel from a reduction in marine incidents include deaths
avoided, and injuries averted. Personnel injury benefits have two components, production
benefits valued in terms of wages not lost, and resource benefits defined as medical services
not consumed, Personnel injury benefits may be recurring or non-recurring. This distribution
is made to differentiate between injuries of a one-time (non-recurring) nature expected to
last less than one year and those individual injuries that are more severe, lasting more than
one year. In the latter case salary and/or medical costs would have been incurred in two or
more years.

In-House

In-House benefits include investment and operating benefits attributable to the
regulation.

Investment benefits - These may be recurring or non-recurring over the life of the

regulation. Included in this category are any costs not incurred for capital items such as
equipment.

Operating benefits - Include all benefits of the regulation recurring on an annual basis.
These will include:

Personnel - This category is made up of two sub-categories, civilian and military.
Personnel benefits are realized primarily as a result of a regulation that causes a reduction
in required manpower.

’
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Materials & Supplies - Include all costs not incurred for consumable or expendable

support related items.

Government Furnished Services - Include all costs not incurred for Government

services such as training or other support facilities.

Societal Benefits ,

These are defined as benefits to individuals, property and the marine environment. ]

Personnel - This category is made up cof the general population and dock/facility
workers, The "enefits to these individuals ir. ‘lude deaths and injuries averted. In the case of
injuries the benefits are valued in terms of salaries not lost and medical resources not

consumed.

Environment/Property - These regulation benefits will generally be included in the

analysis in qualitative rather than quantitative terms. They are divided into five sub-

categories:

o Commercial Resources - The sub-elements in this group include: fin fish; shell
fish; hatcheries; commercial vessels; piers, docks and other waterside facilities;
and tourism.

o Private Structures - Includes any private property not related to commerce or
recreation, such as dwellings.

o Recreational Resources - The sub-elements in this group are: public and private ,
waterfront property; other recreational facilities such as nature trails; privately ‘
owned recreational boats; and sport fishing.

o Water Supply - The sub-elements in this group are: municipal drinking water;
other municipal intake; industrial intake; and agricultural intake.

o Natural Resources - This category's sub-elements include: non-commercial fish;
other marine biota; waterfowl and other birds; marine mammals; marine
sanctuary and wilderness areas; and reefs.




Economy-Wide Versus Regional Benefits

The benefits of regulations promulgated under the CVS Program, or other related
programs, may be evenly distributed throughout the economy or accrue to specific segments
of the economy. An example of the latter case would be a regulation applicable to a specific
geographic region or location. Although it will generally be difficult to incorporate this
consideration in quantitative terms, the regulatory staff should clearly define, in qualitative

terms, those segments of industry or society that will benefit from a particular regulation.




SECTION V

FORMATS FOR BENEFIT MEASUREMENT

A. General

The procedures, data sources, benefit factors, problem- to be aware of and other
facets of benefit measurement for regulations promulgated under the Commercial Vessel
Safety Program are described in Sections VI and VII. The purpose of this section is to explain
the use of the benefit formats to be employed in cost-benefit analysis.

The benefit formats are designed to help the regulatory staff keep track of the
quantifiable and non-quantifiable benefits of a regulation; present the results to others (for
example, for budgetary justification or OMB approval); and compare the benefits of

alternative regulations.

This section will explain, step by step, the uses of the different formats and how to fill
in the blanks. To facilitate the explanation an example regulation will be used. The
completed formats for this example will be found on pages 43 to 56 of this section. Blank
formats which can be copied for use by the analyst will be found on pages 59 to 81 of this

section.

Before the formats are discussed in detail, it is worthwhile to point out two key
considerations involving their use. First, benefit analysis of regulatiun: is coi.-vived with
the incremental benefits directly attributable to implementation of e regulation. Benefits
which will occur regardless of whether the regulation is implemented should not be included.
Similarly, the analysis applies only to future benefits which the decision to implement the
regulation can affect. Benefits expected to be gained prior to the beginning of the time

frame of the analysis must not be included.

The benefit formats capture both benefits for which a dollar value can be assigned and

benefits that cannot be readily quantified.

Formats 1 through 4 allow the regulatory staff to develop total benefits expected to
accrue to industry as the result of implementing a regulation. Formats 5 and 6 are designed
to capture in-house government benefits. Formats 7, 8 and 9 develop quantifiable benefits to
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society. Format 10 provides the regulatory staff with a means of presenting the non-
quantifiable environment and property benefits in summary form. Format 10A is designed to
quantify environmental and property benefits, at a specific site under a specified set of
circumstances. Format 11 merges total quantifiable benefits to industry, government and
society and allows for comparison of alternatives. Use of the formats is best demonstrated

by means of a hypothetical regulation.

B. Example Regulation

A regulation issued in 1980 requires new and existing oil tankers, gas, and chemical
carriers to have certain emergency steering gear control systems which meet specific design
criteria. All vessels must have the equipment installed by June 1982. In addition, the manual
steering gear must be tested after prolonged use of the automatic pilot; specific mainte-
nance checks and tests must be conducted within twelve hours of departure; and emergency
steering drills must be conducted at least once every three months. It is determined that the
equipment will be installed on vessels beginning in 1981. Therefore, the baseline year for the

analysis was set at 1981.

An incident reduction assessment will, in most cases, provide the regulatory staff with
a basis for estimating vessel cargo and personne! benefits. It will probably not directly
provide useful information on potential in-house government benefits or
environmental/property benefits. These latter benefits must be developed by the regulatory
staff using the procedures described .n Section VI.

Suppose for the sake of illustration the regulatory staff has been supplied with
estimates of the number of incidents avoided. Since the benefits of a regulation will often
be different for different sizes and types of vessels the incident reduction estimate has

divided the impacted vessel population into five classes:

Class | - Oil tankers 125,000 DWTs

Class 2 - Oil Tankers 75,000 to 125,000 DWTs
Claus 3 - Oil Tankers 75,000 DWTs

Class 4 - Gas Carriers, all sizes

Class 5 - Chemical Carriers, all sizes.

The illustration of the benefit formats will be developed in detail only for class 1
vessels. The procedures for filling in the benefit formats for the other vessel classes are
identical, although the numbers will be different.
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For this example the population for vessel class 1 (oil tankers > 125,000 DWTs) is as
follows:

l. There are six existing tankers > 125,000 DWTs which must comply with the

regulation. Three will have the equipment installed in 1981, and three will have it ,
installed in 1982. In 1997, one of these vessels will retire, another will retire in 1998, ;
another in 1999, another in 2000, and two in 2001. The retiring vessels will be replaced ;
by new vessels in the year the old ones retire. 1

2. Two new vessels will be constructed in 1981, one in 1983, two in 1985, and one in
1989. Because of the retiring vessels mentioned above (number 1), one new vessel will
be constructed in 1997, another in 1998, another in 1999, another in 2000, and two in

2001 as replacements for the retiring vessels.

The results of an incident reduction estimate for Class | vessels, supplied to the

regulatory staff, consist of the following hypothetical information:

1. Vessel Losses - Vessel losses averted are estimated at one in 1990 and one in the
year 2000. The average size of the vessels lost is 150,000 DWT.

2. Vessel Damage - The number of vessels not incurring damages are as follows:

1981 - 1983 - | vessel per year
1984 - 1989 - 2 vessels per year
1990 - 2005 - 3 vessels per year

3. Cargo, Total Loss - Cargo losses avoided for the two vessels not lost are

estimated at 75,000 gross tons per vessel.

4.  Cargo, Partial Loss - Cargo losses avoided are estimated at 8000 gallons per

damaged vessel.

5. Personnel - Death - Two deaths will be avoided for each vessel lost. No deaths

will be avoided from a reduction in vessel damages.
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6. Personnel, Injury - Crew

A. Vessel losses averted - 6 injuries avoided per vessel.

B.  Vessel damages averted - 2 injuries per incident.

7. Personnel Injury - Longshoremen and General Population - No deaths or injury
reductions affecting these two groups will result from the proposed regulation.

For purposes of illustration it is assumed that all necessary manipulations of the
incident reduction estimates have been completed and the regulatory staff has obtained
estimates of all pertinent quantifiable benefits. The results of the manipulation of personnel

data are as follows:

Personnel, Injury - Crew:

a) Vessel losses - 6 injuries avoided per vessel, average workdays not lost is 10

per individual, average hospital days avoided per person is 2.

b) Vessel damages - 2 injuries avoided per incident; average workdays not lost is
3 per person; medical expense is estimated at the equivalent of | day in the
hospital per person,

What remains to be done is insert the information into the blanks on the benefit
formats and perform the necessary addition and multiplication to arrive at the final
discounted benefit of the regulation. The benefit formats should be filled in sequentially
starting with Format | and ending with Format 1.

C. Format I: Industry Benefit Categories

The first four lines on this format (page 30)are designed to give the regulatory staff
places to identify (1) the regulation under analysis using a few key words (e.g., improved
emergency steering); (2) the type of vessel to be analyzed on this format (e.g., tankers); (3)
the size of the vessels under analysis on this format (e.g., > 125,000 DWTs); and (4) the
vessel class identification number, an arbitrary number given by the regulatory staff for
identification purposes only (e.g., vessel class 1).
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Next, the regulatory staff must fill in the blanks next to all the benefit categories
listed for which he or she has estimated the dollar benefits of the regulation. The
replacement cost for a tanker of 150,000 DWT is estimated at $ 72.75 million in 1981
doliars. It should be noted that the regulatory staff must inflate current construction costs
to the baseline year of analysis, 1981 for this example. This information is inserted in the

space opposite "Construction or Repair Benefit" under the column "Vessel Losses Averted",

For the working example, the regulatory staff places $11200 in the blank for vessels

(damages averted) in the appropriate blank. This means that it would have cost an average

$11200 to have each damaged tanker repaired. For this example it is assumed the staff was

unable to quantify either the tow charge or service loss benefits for either damaged or lost

vessels,

Format |

INDUSTRY BENEFIT CATEGORIES

Regulation: Ll RovED LEmimcevey Ireemive
Vessel Type: . mre
Vessei Size: 5,34 000 O

Vessel Class:  ,

8

Losses Damages
Averted Averted
= T3

VESSEL

Replacement or Repair
Towing

Service Loss — -

Toul 72250, 000 14, 200

Next, the regulatory staff completes the section dealing with cargo. The estimated

value of petroleum and related product losses not incurred due to the reduction in vessel
losses is § 7.1 million for a 150,000 DWT tanker. Cargo losses avoided per vessel damage
incident averted are estimated at § 6750 per incident.

Format |

{INOUSTRY BENEFIT CATEGORIES

Regulation: ZopPRovEDd Emsacrvey Iraemive
Vessel Type: Tipiape

Vessel Size: >ra5 o000 DT

Vessel Class:

Losses Damages
Averted Averted

YESSEL

A. Repiacement or Repair 74230, 080 _14&!!
B, Towing = _—
C.  Service Loss —_— =
Total 7R 250, 000 . 24,200
CARGO Ji6.000 _ $.,750
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The regulatory staff then completes the blanks for vessel personnel losses avoided.
Only non-recurring industry personnel benefits are impacted by this regulation. The total per
person benefit when vessel losses are avoided is $1280. For damaged vessels the per person

benefits are $480. Since there are no recurring personnel benefits, these items are left
blank,

Format |
INDUSTRY BENEFIT CATEGORIES

Reguiation: _ZonPRoved Kusagrvey Sreemive
Vessel Type: mpxoe

Vessel Size: 5 5 000 DT
Vesse! Class:

Losses Damages
Averted Averted
1. VESSEL
A. Replacement or Repair 75250 040 %w
B. Towing _—
C.  Service Loss — T
Total 7250, 000 24, 200
1. CARGO J10c e _ $,25¢
. PERSONNEL - INJURIES PREVENTED (Per Person)
A.  Non Recurring Lafke _Z’lf

8. Recurring

1v. DEATHS PREVENTED (number) f

Explanatory Notes:

D. Format 2: Industry Benefit Totals

These formats (See pages 44 to 49) are designed to let the regulatory staff take the
different benefit categories found on Format 1, combine them separately with the number
of vessels, incidents and personnel, by type, that will incur the benefits and the years the
benefits will be received, to arrive at the total quantifiable benefit of the regulation in each

year of the analysis for that particular vessel class. There are several things to note about
Format 2.

1. Like Format I, it leaves a space at the top for the regulatory staff to identify
the regulation with a few key words, the type and size of vessels to be analyzed
on this format, and the vessel class identification number.
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2.

For each cost category impacted on Format 1, there are separate Format 2's.
For our example, six benefit categories are impacted on Format 1: Vessels
Damaged; Vessels Lost; Cargo - Partial Loss; Cargo - Total Loss; Personnel -
Vessel Loss, Injury - Non Recurring; Personnel - Vessel Damaged, Injury - Non

Recurring,

This format, and the following ones, constrains the analysis to a 25-year time
horizon. This can be modified by the regulatory staff by contracting or expanding
the format. Year zero is the first year of compliance. In the example, the first
year of compliance is 1981 and this is put in the blank next to year zero.
Labelling year zero with the actual year aids the regulatory staff in knowing the
years in which benefits will begin and be received.

27




In order to explain the columns, it is appropriate to describe all the Format 2's for the
example regulation beginning with Format 2A.

Format 2A - Vessel Benefits (Lossed Averted). Format | shows that the per vessel
replacement cost for a tanker of 150,000 DWT is $72.75 million. The first step in completing
this format is to enter the number of vesse] losses averted in column | in the appropriate
years. In this example the incident reduction estimate has indicated one vessel loss avoided
in 1990 and one in the year 2000. Column 3 provides a place to enter the estimated average
age of the tanker fleet in the years when benefits will occur. In this case the average age of
tankers in this class is estimated to be 12 years in 1990 and 14 years in the year 2000.
Column & provides for the depreciation factor application to the average fleet age entered
in column 3. To obtain the total annual vessel benefits (from losses avoided) of the
regulation for vessel class 1 multiply column 1 times column 2 times column 4 and enter the
result in column 5. In the year 1990, the benefit is $37.8 million.
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Format 2B deals with Vessel Benefits (Damages Averted). The regulatory staff enters
the number of incidents avoided in column 1, based on the information supplied from the
incident reduction estimate. Enter the dollar benefit per incident avoided of $11,200 from
Format 1, into column 2 for each year in which incidents are avoided. To obtain the annual
vessel (damaged) benefit of the regulation multiply column | times column 2 and enter the
result in column 3.

FORMAY 28

W USTRY BENEFIT CATEGORY VESSEL BENEFITS (DAMAGES AVEATED)
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Formats 2C and 2D: Cargo Benefits (Total Losses) and Cargo Benefits (Partial Loss,
Damages). The procedures for completing these formats are essentially the same as for
Format 2B. Enter the number of incidents avoided in column I, enter the appropriate dollar

benefit per incident, from Format 1, in column 2 for each year in which incidents are

VS

avoided. To obtain the annual regulation benefits multiply column | times column 2 and
enter the results in column 3 for each year from 0 through 24.

FORMAT 2C
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Formats 2E through 2G deal with the benefits of vessel personnel injuries avoided. A
distinction is made between personnel benefits that will accrue when vessel losses are
avoided versus benefits to personnel from vessel damages averted. Format 2E deals with
Nonrecurring Personnel Injury Benefits (Losses Averted). Since vessel losses avoided are only
anticipated in two years of the analysis, 1990 and 2000, personnel benefits will only be
entered for these two years. The number of injuries avoided is entered in column 1. Enter
the per individual dollar benefit, of $1280 from Format 1 in column 2. Multiply column | and
column 2 and enter the results in column 3, For year 1990 the total annual personnel benefit

is $7680.
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Format 2F deals with Nonrecurring Personne! Injury Benefits (Damages Averted). The
procedures for completing this Format are identical to those for Format 2E.
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Format 2G deals with Recurring Personnel Injury Benefits (Losses Averted). Format
2H deals with Recurring Personnel Injury Benefits (Damages Averted). In this example there
are no anticipated injuries that would result in either wage or medical benefits beyond one
year. Therefore these Formats can be omitted from analysis of this regulation. In cases
where recurring benefits do occur, the procedures for completing these Formats are the
same as those for Formats 2E and 2F.
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E. Format 3: Industry Summary (Single Class)

Format 3, page 50, serves as a summary sheet for the benefits of the regulation to a
particular vessel class (in this example, vessel class 1, tankers > 125,000 DWTs). It contains
columns in which the regulatory staff can place the vessel, cargo and personnel benefits
found in the last column of the individual Format 2's.

Column 1 presented findings from Column 5 of Format 2A, Vessel Benefits (Losses
Averted). Column 2 presents the findings from Column 3 of Format 2B, Vessel Benefits
(Damages Averted). Column 3 presents Cargo Benefits (Total), Column 4 presents Cargo
Benefits (Partial Loss, Damages), Column 5 presents Nonrecurring Personnel Injury Benefits
(Vessel Losses Averted), and Column 6 presents Nonrecurring Personnel Injury Benefits
(Vessel Damages Averted). Columns 7 and 8 are blank since there are no recurring personnel
benefits in this particular example.

To obtain the total cost of the regulation to vessel class 1 in each year, add
horizontally columns 1, 2, 3, 4, 5, and 6. This completes the use of Formats 1, 2, and 3 for
vessel class 1. The regulatory staff must then perform the same procedures for every other
vessel class (or vessel size and type division). Once this has been done, the regulatory staff
is in a position to move to Format 4 and determine the annual cost of the regulation to the
total impacted vessel population.
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F. Format 4: Industry Summary (All Vessels)

There are several points to be made about Format 4, page 51. This format deals with
all vessel classes impacted by the regulation. Hence, the only identifying heading at the top

of the format is for the name of the regulation.

This format allows the regulatory staff to present the results fcr nine vessel classes.

In the event there are more, the form can be expanded to include more columns.
For the working example, there are five vessel classes:

Class | - oil tankers > 125,000 DWTs

Class 2 - oil tankers 75,000 to 125,000 DWTs

Class 3 - oil tankers < 75,000 DWTs

Class 4 - gas carriers, all sizes

Class 5 - chemical carriers, all sizes '

For the sake of simplification, it is assumed the regulatory staff has gone through all
the benefit procedures and has filled in Formats 1 through 3 for vessel classes 2, 3, 4 and 5.
The regulatory staff has found (somewhat unrealistically) for vessel class 2, total annual
regulation benefits are $200,000 in each year from year 0 to year 24; for vessel class 3, total
annual regulation benefits are $250,000 in each year; for vessel class 4, $150,000 ir. each

year; and for vessel class 5, $100,000 in each year.




In column |, Format &4, the regulatory staff places the annual regulation benefits for
vessel class | obtained from column 6 of the associated Format 3. In column 2, the benefits
to vessel class 2 are presented. Column 3 presents the benefits to vessel class 3; column &,
the benefits to vessel class 4; and column 5, the benefits to vessel class 5. To obtain the
total industry benefits of the regulation for all vessel classes, the regulatory staff sums

across columns | through 9 and places the resulting figures in column 10.

The next step involves discounting these benefits. Column 11 presents the discount
factors (mid-year) corresponding to a discount rate of 10 percent. Column 12 is left blank to
allow the regulatory staff to use another discount rate if desired. To obtain the discounted
" annual benefits of the regulation, the regulatory staff must multiply column 10, the
undiscounted annual benefits, by column 11, the discount factor at a 10 percent discount
rate. Note, if the regulatory staff is using another discount rate, column 10 should be

multiplied by column 12 instead of column 11.

The results of multiplying columns 10 and 11 are placed in column 13. These benefits
are still identified with a certain year. To obtain the total discounted industry regulation

benefit for all 25 years of analysis, vertically add the numbers contained in cofumn 3.

FORMAT 4
INDUSTRY REGULATION BENEFITS —SUMMARY FOR ALL VESSEL CLASSES®
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This total discounted industry regulation benefit (in our example, § 36,425,000) can be
divided by a cumulative discount factor to obtain a measure of uniform annual regulation
benefit. The cumulative discount factor is found by vertically adding the discount factors
for years 1 through 24 (column 11 if a 10 percent rate of discount is used; column 12
otherwise). Note that the discount factor for year 0 (1.000) is omitted. For the working
example, the cumulative discount factor is 9.427, the total discounted industry regulation
benefit is $ 3,863,902 ($ 36,425,000 - 9,427). Insert this figure on Format 11, Column 5.

G. Formats 5 & 6: In-House Benefits (Catagories and Summaries)

Formats 5 and 6, pages 52 and 53 deal with benefits that accrue to the Government as
a result of regulations promulgated under the Commercial Vessel Safety Program. These
benefits are specific to the regulation, not to individual vessel types. Therefore, the only
heading at the top of the page is a description of the regulation.

In this example it is assumed that $60,000 per year in military personnel benefits will
occur as a result of reducing marine casualties through improved emergency steering gear.

Format 5

IN-HOUSE BENEFIT CATEGORIES

Regulation: Tar,rQoved Evrmoevey SreerJs
1. INVESTMENT BENEFITS
A.  Non Recurring
B. Recurring
. OPERATING BENEFITS

A.  Personnel
I.  Civilian

2. Military 4R 000

8.  Materisls and Supplies
C.  Government Fumished Services

D. Other
Total Operating Benefits FY- WYY

Explanatory Notes:
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Carry these annual benefits forward to Format 6.

Format 6 arrays the per year In-House benefits and allows for discounting procedures

similar to those discussed under Format 4.

FORMAT &
SUMMARY OF IN-HOUSE BENEFITS®
#{000)

movsren ZmPRovep Emgmagicy Iray

Anuat Acwiat Anoust O Totsh Amount Inhouse | Discount | ooy | Oiocountes Annuer

Boncties Non iscurmg|  Bonetts Mecummng Benators Sanetits of the Factor 10% | Factor % | in-ouse Benetits
2 13) (4) B+ 201N ®) [ 7 4 - &

Bonetn  Torat I house Serwrt : 9027 _ A

Urniorm
Enter thus m Cotumn 8 Format t1
* From Formet 8
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H. Formats 7, 8, and 9: Quantifiable Societal Benefits (Catagories, Totals and Summaries)

Formats 7, 8 and 9, (not used in this example), deal with the quantifiable societal
benefits of regulations, namely those personnel benefits that are not included in industry or
Government, These are benefits to society rather than to industry or Government,
Therefore, the only identifying heading at the top of each of these formats is a description
of the regulation.

Format 7 provides spaces for inserting the annual dollar benefit per person for two
groups, General Population and Longshore/Dock Workers, Separate columns are provided for
inserting different dollar values for Non-Recurring and Recurring annual benefits per
person. Space is also provided to enter the number of deaths avoided for each group, General
Population and Longshore/Dock Workers.

For the working example no deaths or injury reductions affecting these two groups will
result from this proposed regulation. Therefore, this Format will not be completed.

Format 8: This Format is used to accumulate the annual personnel benefits over the
life of the regulation. The format is divided into # parts as follows;

Format 8A: Societal Benefits - Personnel Injuries Prevented, General Population, Non
Recurring

Format 8B: Societal Benefits - Personnel Injuries Prevented, General Population,
Recurring

Format 8C: Societal Benefits - Personnel Injuries Prevented, Longshore/Dock
Workers, Non Recurring

Format 8D: Societal Benefits - Personnel Injuries Prevented, Longshore/Dock
Workers, Recurring

These Formats are not used in this example since there is no anticipated reduction in
societal personnel injuries. However, the procedures for completing these formats, when
used, are identical to those for completing Format 2E through 2G, described above.

Format 9 when used, summarizes the annual quantifiable societal benefits over the life
of the regulation or period of the regulatory analysis. Annual benefits are discounted and
added to arrive at a uniform annual quantifiable societal benefit. The detailed procedures
for completing this format are identical to those described above ior Format 4.
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I Formats 10 and 10A: Environmental and Property Benefits

Format 10, pages 54 and 55, is a summary sheet for identifying those environmental
and property resources that are likely to benefit from the proposed regulation. This format
can be used to describe the generalized future benefits of the regulation to all U. S. waters
or, it can be specific to a particular geographic area (such as the Great Lakes) or a specific
site. This Format is also intended for use in describing the environmental and property
impacts of past spills.

The first four lines on this Format are designed to give the regulatory staff places to
identify; (1) the regulation under analysis using a few key words (e.g., improved emergency
steering); (2) the geographic area to be analyzed on this Format, and when applicable, (3)
identification of a "typical" site or specific past incident. In this example the geographic
area is "all U. S. Coastal Waters,”" No site or incident is specified.

Column | lists the elements that could benefit from a reduction in marine casualties.
Column 2 provides space for the regulatory staff to check those elements that will NOT
benefit from the proposed action. For this example, it has been determined that Hatcheries,
all 4 elements under Category V, Water Supply and Marine Sanctuaries are unlikely to
benefit from this regulation.
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All other elements may benefit from this regulation. Columns 3 through 9 p}ovide ;
space to indicate the effects on impacted resources.

4] Column 3 - Clean-up/Rehabilitation Required. The regulatory staff checks those |
Column | elements that will require clean-up or rehabilitation.

Format 10

SUMMARY OF BENEFITS TO MARINE RELATED RESOURCES
{NON MONETIZED)

Regulation: ZPRa Sl ErrgRGENCY Sresrve
Geographic Atea: Rii U 3. ComsrRi WA £ms

Site/Incident:
€SOUrCe ___IMPACTED
Not Clean-up |Degree of | Duration of i t Previous Incidents
Short

fimpacted [ Rehabllita- § Long
tion Required! Impact Term Term mal ate | Heav

1. Commercial Resources

MW
X%
Xix

A Fin Fi
B. Shell Fish
€. Ratcheries X

T
s e 0 it akinm

E.- Piers, Docks & Facilities
F. Tourism
G, Other

._Private Steuctyres

Nt. Recreational Resources

x
xx

Private waterfron et i
C. Other recreationa! facilit,
Q. Recreational boats.

E. Sport Lishing _ 1 7 x £
L. Other 1

! Enter degree of impact from the following codes:
0 Potential
) Minimal
2 Moderate
3 Heavy
U Hinknown

P

o Column 4 - Degree of Impact. Indicate the degree of impact, using the key at the
end of the Formats as follows:
0 - Potential, 1 - Minimal, 2 - Moderate, 3 - Heavy, or U - Unknown, 1

o Columns 5 and 6 - Duration of Impact. The regulatory staff checks either "short
term" or "long term" for each element determined to benefit from the proposed {

regulation. i

o Columns 7, 8 and 9 - Previous Pollution In Affected Area. For each element
determined to benefit indicate, by checking the appropriate box, whether the
benefits will be realized in areas relatively unpolluted or areas that have had, or

continue to have, moderate to high levels of poliution.
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Forinat 10 (Continued)

SUMMARY OF BENEFITS TO MARINE RELATED RESOURCES
INON MONE TIZED)

Regulation: ZrRoIED EmERGEACY Srrfa-as
Geographic Area: 92, ¢ 8 Comsrme wWRrges
Site/lncident:

[Resource |_ IMPACTED RESOURCES —

Not Clean-up™ [Degree o] ation of linpact ] evious Incidents
Impacted | Rehabilita- I { Shoet Long in A; ted .
tion Required| Term Teom inimal ergte | Heavy

Impact

1V, Water Supply | |
A. Municipal drinking water
6, Other municipal intake
C. Industrial intake
0. Agricultural intake

E. Other T
4+ - e — 4
V. Natura] Resource
A. fish {(Non-commercial) o ¥ 1. >

x\\&

i Other Marine Biota ._j - 1t 71
C. Waterfowi and other birds o v T - I -
0. Marine mammals,
E. Marine sanctuary or R

wilderness areas X
I. Reef i R
G. Other ¥ 1

Enter degree of impact from the following codes:
0 Potential

1 Minumal

2 Moderate

3 Heavy

Li Unknown

When the effect on an element listed in Column | is not known, columns 2 through 9
should be left blank.

In this example it is determined that eight elements will benefit, the benefits will all
be in areas predominately unpolluted and the degree of damages averted range from
potential to moderate.

Format 10A (not used in this example), is used to estimate the dollar impact of a
specific incident under a specified set of circumstances. The headings at the top of the
Format identify the regulation, specific site and a brief description of the incident. The
description should include: volume spilled, cargo spilled, weather conditions and elements
impacted.

The first column provides space for listing the impacted elements under broad

categories. Space is provided for a low, high and best estimate valuation of the damages
incurred.
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J. Format 11: Comparison of Alternatives

Format 11, page 56, is designed to aid the regulatory staff in comparing the quantified
benefits of alternative regulations, It allows space for a short description of the alternative
regulations, identification of the impacted resources, the earliest date of compliance and a
short description of the expected costs or reasons for the regulation. The last column
presents the industry, in-house and societal uniform annual benefits of the regulation which
are found on the bottom lines of Formats 4, 6 and 9.

Format 11 has space for only 5 alternative regulations. Again, if more than 5 are to be
compared, the format can be expanded by adding more rows at the bottom of the form.

FORMAT 11
COMPARISON OF ALTERNATIVES—QUANTIFIABLE BENEFITS
(¢ THOUSANDS)

Ovscrigtion ot Ampaciod ot Unilprm Anrusl
Dew Costs Senehits
[41) 12 2] 41 [

ndustry’
JﬂP4py:py VEssess, (anso. ZuBTmis LD frareid
EMERGENC ¢ . Sosmtse T =
7] 27 F 8/ L2 TOTAL 27
SresmIn S Fun sonwbs; /e FRUPMENT oo ’
v (¥¢ crm) EVImon MW T ZN8 Pae 3 0w s Provented ¥

[ Provensed §
* From Fermet &
=+ From Formet §
*** From Formet §
***" Bum of Tabies 1 and 7

Note: The Formats included in this Section were designed to be applicable to a wide range of
regulatory actions. Therefore, the exact Format titles and particularly the column
headings on some Formats can be altered to fit a particular regulatory analysis.




Regulation:

Format |

INDUSTRY BENEFIT CATEGORIES

Vessel Type: ma/x=e

Vessel Size: >, 5 000 Dwr
Vessel Class:

l'

1.

1.

VESSEL

A. Replacement or Repair
B, Towing

C. Service Loss

Total
CARGO
PERSONNEL - INJURIES PREVENTED (Per Person)

A. Non Recurring
B. Recurring

IV. DEATHS PREVENTED (number) __ﬁ

Explanatory Notes:

ZAPROVED LmerGgevey SD7ceRivg

Losses Damages
Averted Averted

3

70,250,000 4/, 00O

— —

72/ zfq 000 2/, R0p
Jiegew _4.250
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Format 5

IN-HOUSE BENEFIT CATEGORIES

Regulation: ZA7,/ARQovEd SmemGe~vcy IFreerMS

A.
B.

A.

L INVESTMENT BENEFITS

Non Recurring
Recurring

. OPERATING BENEFITS

Personnel
1. Civilian

2.  Military 40,000

Materials and Supplies

Government Furnished Services

Other
Total Operating Benefits

Explanatory Notes:
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BLANK FORMATS




Format |

INDUSTRY BENEFIT CATEGORIES

‘Regulation;
Vessel Type:
Vessel Size:
Vessel Class:

Losses Damages
Averted Averted
] S

L VESSEL
A. Replacement or Repair

B. Towing
C. Service Loss

Total

IL. CARGO

I1. PERSONNEL - INJURIES PREVENTED (Per Person)
A. Non Recurring

B. Recurring

IvV. DEATHS PREVENTED (number)

Explanatory Notes:

FHECEDING PAGE BLANK-NOT FI LMD
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Format 5

IN-HOUSE BENEFIT CATEGORIES

Regulation:

L INVESTMENT BENEFITS : Q

A. Non Recurring
B. Recurring

II. OPERATING BENEFITS \ .
A. Personnel i

1.  Civilian

2, Military
B. Materials and Supplies

C. Government Furnished Services

D. Other
Total Operating Benefits

Explanatory Notes:
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Format 7

QUANTIFIABLE SOCIETAL BENEFIT - PERSONNEL

Regulation:

11,

INJURIES PREVENTED

A. General Population
B. Longshore/Dock Workers

DEATHS PREVENTED (number)

A. General Population

B.  Longshore/Dock Workers

Explanatory Notes:

Annual

$ Benefit/Person

Non Recurring

Recurring
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Format 10 A

QUANTIFIED ESTIMATE OF SITE SPECIFIC BENEFITS
TO MARINE RELATED RESOURCES

Regulation:
Site/Incident:
Brief Description:

Estimated Impact ($)

Best
Low High Estimate

1. Commercial Resources

IL. Private Structures

111. Recreational Resources

Iv. Water Supply

Total Above

V. Natural Resources*

Explanatory Notes:

* Include ONLY if clearly definable
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SECTION VI
BENEFIT PROCEDURES AND FACTOR DEVELOPMENT

This sertion is divided into five parts which address benefit procedures for vessels,

cargo, personnel, in-house and environment/property.

A. Vessel Benefit Procedures

The task of measuring vessel benefits attributable to U. 5. Coast Guard regulatory or

operational changes is complicated by three factors:

o Classifying the vessel types likely to benefit from such U. S. Coast Guard

activities.

o Assessing the extent or degree of damage reduction associated with the reduced

vessel casualties.

o Developing the analytical elements necessary to the measurement of vessel

benefits.

With such problems in mind, the steps necessary for the Coast Guard regulatory staff

to measure the bereficial impact upon vessels of regulatory or operational changes are:

1. Analyze and describe the proposed regulatory or operational change in detail.
Such a description should include a discussion of the affected vessels by type of vessel and
by size of vessel. The discussion should include the applicable time frame of the regulatory
or operational change. This step is of the utmost importance in estimating the vessel

population beneficially affected by the proposed Coast Guard actions.

2. Review the output of the incident reduction estimations. Notably such estimates
could include the number of vessel casualty reductions, the severity of such véssel casualty
incidents, the applicable time frame, and the operational areas affected (e.g., ocean, inland
waterways, Great Lakes). Make any adjustments necessary to utilize the estimated vessel




casualty reductions. For instance, if the incident reduction estimate provides only a total
number of incidents avoided, the regulatory staff must distribute the total among the
varicus vessel types.

The regulatory staff should recognize that the consequences and costs of vessel
casualties vary greatly according to type and size of vessel. Thus, the benefits of Coast
Guard activities will likewise vary among vessels. In estimating vessel benefits, the
regulatory staff must remain continuously aware of the need to group vessels according to
type and size to the extent practicable, and to perform the benefits estimation by groups or

classes of vessels when possible.

In classifying vessel types, the regulatory staff must weigh the gain in the precision of
some very specific classification against the quality of associated vessel class benefit
factors. The value of a specific breakdown of vessel types is compromised if the margin for
error associated with benefit factors is very large. Likewise, available vessel population
data limits the classification of vessels. If population data is available for only five size

groupings, it makes little sense to estimate benefit factors for ten size groupings.

3. Determine the vessel benefit elements which will be affected by the proposed
Coast Guard regulatory or operational changes. The Coast Guard regulatory staff should
recognize that such vessel benefit elements can be either recurring or nonrecurring in
nature. Accordingly, the assessment of vessel benefits cannot fail to examine both
categories.

Total Vessel Losses Averted

This category includes all total vessel losses that would have been incurred in the
absence of the proposed Coast Guard actions. Two kinds of benefits can accrue to vessel
owners through the reduction of total vessel losses. The first involves the avoidance of the
loss of a valuable resource: the vessel, The vessel owner is spared the expense of a destroyed

or sunken vessel. The second benefit involves the continued utilization of an income

producing asset.




The former benefit involves a measurable benefit, the value of the resource retained.
This can be determined by using "typical" vessels for each vessel group. The "typical" vessel
would be a composite based upon average age for the vessel type, an average construction
cost, and a representative depreciation scheme. These factors can be used to determine the

1/

vessel's value. The latter benefit, in contrast, involves merely an opportunity cost—~' averted.
While the regulatory staff may be able to measure the value of the resource, the net of
construction cost minus depreciation, it is cautioned against attempting to appraise the
benefit of opportunity costs averted. Such estimates would be highly subjective and

speculative in nature, and would not be amenable to rigorous defense.

A serious issue concerning development of vesszl benefit factors by which to measure
benefits of total vessel losses averted must be recognized. In measuring the economic costs
of a regulation requiring the replacement of some equipment, the total replacement cost is
not regarded as a cost of the regulation. The approach recommended here is intended to
recognize that replacement of vessels is likely to far exceed original costs. However, it
must also recognize that the vessels that would have been lost in the absence of Coast
Guard regulations have lived some part of their normally expected useful life. The
regulation's benefit is the net difference between the replacement cost and a value that
represents the used up life (depreciated value) of the equipment retired prematurely.
Therefore, the benefit of a vessel loss averted is not the total replacement cost of that

vessel nor is it the original cost of acquiring the asset.

The approach recommended is as follows. Depending upon the level of detail of the
analysis, develop pictures of "typical" affected vessels. This would require identification of
certain mean or average characteristics by vessel classification. Table 2, Section VII
provides summary data of significant features of the U. S. merchant fleet. These data were
derived by the Maritime Administration, Office of Budget and Program Evaluation,
Washington, D.C., Telephone (202) 377-3091.

1/

='In economic terms, the cost of anything is often defined as the value of the best
alternative, or the opportunity that is sacrificed. For instance, the opportunity cost of
producing fuel oil in a refinery is the value of the gasoline that could have been produced
from the same crude oil. Conversely, if a resource has no alternative use then the
opportunity cost is said to be zero, or close to it.




The next step in the procedure is to determine current average construction costs per
deadweight ton by vessel type. This will be done by the regulatory staff with rather gross
numbers owing to the nature of the shipbuilding industry. There is no standardized method of
costing; in fact, the "black box" approach seems to prevail. As the industry is highly

| competitive, the yards are sensitive about releasing such confidential data.

In addition, economies of scale likewise aggravate attempts to determine average‘
costs. However, the Maritime Administration publishes estimated costs of ships under
construction and under contract in their Annual Report. These estimates smooth over the
regional differences in shipbuilding costs as well as differences caused by economies of
scale. Nationwide average costs per deadweight ton can be developed both by vessel type
and for all vessels. In addition, MarAd's Division of Program Evaluation is also a source of

current shipbuilding costs. Table 1, below, summarizes estimated costs for ships under

construction in U, S. Shipyards as of December 1, 1978. i
Table 1 !

Ships Under Construction in U. S. Shipyards
December 1, 1978

Vessel

Type $/DWT

Tug Barges $1,566

LNG 1,751

Tanker 447

Container 2,824 ‘
Cargo 3,890 ‘:
LASH 1,721 |
RO-RO 2,723

Dredges 6,577 :
Research 12,134 ;

Source: Maritime Administration, Office of Budget and Program Evaluation, Division of

|
I
!

Program Evaluation,




Based upon the "typical" vessel's characteristics and associated construction costs, net
vessel cost factors can be derived for vessel classes likely to benefit from Coast Guard
regulatory actions. The procedure proposed to the regulatory staff is as follows. Multiply
current construction costs per deadweight ton for the affected vessel type by the average
size of that vessel classification. This yields an expected replacement value. Adjust this
value based upon the average age within the vessel classification while assuming an average
25 year useful life. This is what most experts regard as the average life of commercial
vessels.-l—/ Thus, $6.13 million becomes the cost factor associated with tankers, derived as
follows. The average cost per deadweight ton is $447, and the average American tanker is
49,000 DWT. This yields a new construction cost of $21.9 million for the "typical" tanker.

Adjustment for the average age of 18 years yields a tanker cost factor of $6.13 million.

($/DWT x average DWT) x (average useful life remaining + 25) = Vessel Cost Factor
(S 447 x 49,000) x (25 - 18) - 25 = Tanker Cost Factor

This approach to the development of vessel cost factors for appraising the benefits of
vessel losses averted is flexible enough to use under a number of conditions. If the
regulatory staff is examining proposed actions that do not specify particular vessels, cost
factors can be developed for all classes. If the proposed Coast Guard action addresses

vessels by type or size, the approach will also work.

Vessel Damages Averted

This category includes all the costs averted by a reduction in vessel casualty incidents
resulting in damages to vessels. These costs would normally be incurred by industry and
therefore the benefits accrue primarily to industry.

yThere are several exceptions. Notably, many barges operating on the Great Lakes
and Western Rivers and many of the new supertankers have considerably different expected
life spans. The reguiatory staff should investigate this possibility and attempt to make the
necessary adjustments.
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This category is comprised of three cost items: averted repair costs; tow charges; and
lost service. Repair costs averted would be shipyard bills incurred in repairing damaged
vessels. Measurement of the benefit is complicated by a number of factors. First, estimating
the degree of damages averted is difficuit. Also, repair costs would vary by damages, vessel

type, and by the area or shipyard in which repairs would be made.

Development of cost factors for ship repairs is comparatively easy. The Shipbuilders
Council of America publishes quarterly data on construction and repair labor costs.
National average hourly rates are usually published, but occasionally the data are broken
down by region. It is recommended that the regulatory staff limit itself to using national
wage figures when attempting to analyze the benefits of vessel damages averted. Similarly,
it is recommended that material costs be developed on a national average basis.

The primary component of the materials costs will be steel and steel products. Costs
per ton can be developed from the monthly Bureau of Labor Statistics publication, Producer

Prices and Price-Indexes.

Representative material and direct labor cost factors are:

Element Rate Effective Date Source
Steel Sheets $400/ton June 1979 Bureau of
& Plates Labor
Statistics
Average Hourly 7.42/hr Feb. 1979 Shipbuilders
Labor Costs Council of
America

Added to these costs will be other shipyard costs passed on to the shipowner such as

overhead and profit.

Another source of repair cost is the U. S. Salvage Association. It surveys damaged
vessels for the American Hull Syndicate, an insurance firm which provides coverage for
approximately 2,000 U.S. and foreign vessels. As a result, the Association is a primary
source of vessel hull and machinery repair cost data. These cost data are valuable because

the repair costs are collected from vessel owners after repairs have been completed. These

cost data have been computerized since 1971.




Repair information is given for all types of vessels, about half of which are of foreign
flag and half U.S. registered. Included in the data are:

o time needed to repair vessels

o price of needed machinery,

o shipyard where repairs were done,

o reason for repairs,

o location of casualty,

o extensive costs in hundreds of dollars
o whether ship is afloat or in drydock,
o affected ship element, t
o fleet,

o repair analysis data,

o type of vessel, and

0 total repair costs.

The annual summaries show number of vessels repaired by type of vessel and the total
and average repair costs for that vessel type. Total and average repair cost and average
repair time are shown by affected ship element and by type of breakdown, Other summaries
or breakdowns of data for which computerized information is available may be purchased
from the Association.

89

=

4




Difficulty arises in attempting to measure the benefits of averted tow charges,
reductions in lost service and repatriation expenses. Averting all three situations are
benefits to industry. It is recommended that the regulatory staff assess the reductions in
charges for towing disabled vessels to the extent possible. However, a narrative discussion

of this may be the only practical approach.

The valuation of the loss of service of a damaged vessel is a more tenuous undertaking.
Inclusion of this element is dependent upon the regulatory staff's ability to develop a
realistic estimate of the number of days vessels will be out of service. Loss of service may
be accounted for, as applicable, in one of two ways. For regulations that affect vessel types
operated primarily in liner service and single voyage or short term charters the procedure is
as follows. Multiply the estimated days lost from service times the average daily fixed costs

of operation.

The procedures for vessel types that are often chartered for long time periods, e.g.,
tankers, are only slightly different. In this case the benefits are defined as the fixed cost the
charterer would not have to pay the owner/operator when a vessel is not in service.
Additional benefits may accrue to the charterer if the total costs of chartering a
replacement vessel are higher than the total costs of the damaged vessel. However,
fluctuations in charter rates make this assumption baseless. It is recommended this latter
consideration be ignored on the more plausible assumption that, on average, over the life of
a regulation, charter rates for a replacement vessel will approximate those of the original
vessel. When neither of the above approaches for assessing loss of service is feasible the
regulatory staff is advised to discuss this benefit in as much detail as possible without

attempting to assign any attendant dolla: values.

Another benefit that may accrue to industry is a decrease in ship personnel
repatriation expenses. These are the expenses of transporting personnel of a lost or damaged
vessel from the point at which an incident occurs to their hoine port. While these are real,
potential benefits the regulatory staff should be aware that these benefits are relatively
small. In addition, the time and effort required to quantify this benefit will probably
outweigh its value in the analysis. If a decision is made to quantify this benefit, the
recommended procedure is to multiply the estimated number of personnel requiring
repatriation times the standard airfare between a "selected" incident location and a
"sclected" home port.
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B. Cargo Benefit Procedures

The task of assessing cargo benefits attributable to U. S. Coast Guard actions is

complicated by several factors:

o Projecting reductions in cargo losses associated with U. S. Coast Guard regula-

tory or operational activities designed to avert vessel casualty incidents.

o Identifying the cargo types most likely to be affected by such U. S. Coast Guard

activities.

o Developing the analytical elements necessary for the assessment of cargo
benefits.

o Determining the timing and duration of the beneficial impact from Coast Guard
actions.

These factors can have a significant impact upon the Coast Guard regulatory staff's
ability to perform a meaningful and realistic assessment of the cargo benefits accruing to
regulatory and operational changes. With that in mind, the procedures to be followed by the
Coast Guard regulatory staff in measuring the benefical impact to cargo of regulatory or

operational changes are:

1. Describe the proposed regulation or operational change in detail. Such a
description should include a discussion of the kinds of vessels affected by a regulation,
an assessment of the cargo classifications likely to benefit, and an appraisal of the
timing of the proposed regulation or operational change (e. g., existing container ships
must comply by January 1, 1982, and all new container ships constructed under

contracts awarded after December 31, 1979 must comply).

2. Analyze the data produced by the incident reduction estimation process. Make

any necessary adjustments to these data to distribute cargo losses not incurred to

types of vessels and areas of operation, e.g., Great Lakes, rivers, oceans.




3 Determine the cargo benefit elements which will be affected by the proposed

regulatory or operational changes.

Regulations which result in a decrease in cargo losses have two major, measurable
benefits. The major benefit is that cargo losses or damages not incurred represent resources
that are not foregone. This cargo benefit will generally be composed of the value of the
cargo plus transportation and insurance. The other benefit is a potential decrease in transit
delay time that could result in a decrease in the cost of products. Both of these potential

benefits are discussed below.

Cargo Losses Averted

This category comprice: the bulk of cargo benefits which can be expected to be
assoclated with Coast Guard regulatory or operational changes. These cargo benefits, carge
losses averted, are defined as the net difference between the level of losses expected after
a proposed Coast Guard action had been implemented and that level of losses which weuld

be expected in the absence of such proposed actions.

The benefits from cargo losses not incurred are one time, non-recurring benefits. This
is because each individual cargo is generally involved in only one voyage and is, therefore,
subject to loss/damage only one time. Most CVS regulations that involve the design and/or
operation of the vessel will result in cargo benefits. A design change that, for instance,
resuits in improved hatch civers, will benefit numerous different cargoes over the lite of
the vessel/regulation. The number of different cargoes benefitted will be reflected in the

reduced number of future incidents, not as recurring cargo benefits.

For each regulation under analysis, calculate the value of total cargo losses averted by
major cargo type. Such calculations are based upon the assumption that casualty reduction
estimates have yielded projections of volumes of losses averted preferably by major
vessel/cargo classification. It should be noted that it is not essential, and in many cases will
not be feasible, to estimate cargo benefits by vessel type or at the same level of detail as
the vessel analysis. Valuations of cargo losses are the products of the appropriate cargo unit
cost factors and the casualty reduction estimates for each cargo type according to Section

VII. Preparing a quality estimate of the value of cargo losses averted is a complicated task
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since the value of cargo losses averted will vary according to cargo classification under
consideration.

It is not essential that specific commodities be identified by the incident reduction
estimating process. The objective of benefit analysis is to provide a reliable estimate of
potential benefits. Coast Guard regulations under the Commercial Vessel Safety Program
are generally directed at specific types of vessels, vessels operating in specified geographic
areas, or vessels carrying specific types of cargoes. Therefore, it is only necessary that the
regulatory staff develop weighted average estimates of cargo benefits for the commodities
carried by major vessel type.

In the event the proposed regulatory action does not specify particular classes of
vessels or cargoes moved by water, weighted cost factors for all commodities are adequate.
The recommended approach is to utilize national weighted average dollar values for all
commodities. It is possible for a single weighted average cost factor for all commodities to
satisfy the regulatory staff's requirements. Or, it may be preferable to employ some more
specific categories of commodities. In such an event, one recommended approach is to use
the ten broad commodity descriptions frequently empioyed by the U. S. Department of
Commerce, Bureau of Census (See Table 3, Section VII). These descriptions group like
commodities moved by water into ten generic classifications. The regulatory staff must
weigh the requirements of the cost-benefits analysis in order to choose between these two
alternate approaches. If the cost-benefit analysis is being performed with rather gross
numbers, the former approach should be adequate. In other cases, the latter approach may
be more consistent with the analysis being done on costs.

In other cases the level of detail for U. S. flag vessels can generally be limited to the
following major vessel types — dry cargo barge, tank barge, dry cargo vessel and tank
vessel. These vessel types can be further subdivided by geographic area of operation —inland
waterways, Great Lakes, and ocean. Estimates of the dollar value of cargo losses averted
for each of these vessel types, by geographic areas, can then be developed and updated from
the published sources cited below.

When the proposed Coast Guard action addresses vessels carrying specified commod-
ities, weighted average value factors for the affected cargo classes should be developed.

9
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The preponderance of Coast Guard actions that are commodity-specific tend to address
certain flammable or hazardous cargoes. These include petroleum and petroleum by-
products, gas, chemicals, and other hazardous materials. Weighted average cost factors for
selected product groups are included in Table 5, Section VIL. Sources for such dollar values
are also provided. Again, as noted above, the degree of specificity desirable will be
determined by the nature of the proposed action. The regulatory staff is cautioned to use its
judgment in deciding the degree of detail desirable.

When a proposed Coast Guard regulation addresses specific types of dry cargo vessels
(breakbulk, bulk, combination RO-RO, LASH, container, etc.) the task of developing
weighted average value factors for the affected cargoes is more complicated. Data
collected from customs documents and published by the Department of Commerce only
recognize two vessel types, dry cargo and tanker. In order to develop weighted average
value factors for specific vessel types, the regulatory staff must identify the major
commodities carried by these vessels and compile the weight and value data from the data
sources cited below. (See Table 4, Section VIL.) In most cases the regulatory staff will have
to use a greater level of detail than the ten broad generic classifications. Again, the staff
must use its judgment in deciding the degree of detail desirable.

If the proposed Coast Guard action addresses vessels operating within particular bodies
of water, weighted average values for commodities shipped into or from those waters should
be utilized. (See Table 6, Section VIL) This is necessary because the value of any number of
commodities can vary with location. Again, the detail required will be determined by the
regulatory staff from the nature of the proposed Coast Guard action.

The regulatory staff is reminded that a necessary condition of cost-benefits analysis is
the comparision of similar values. That is, if costs are to be analyzed in 1978 dollars,
benefits must be expressed the same way. Therefore, the regulatory staff must strive to
employ commodity cost factors which are consistent with the analysis being done. In all but
the most unusual of circumstances, the regulatory staff will find annual reports prepared by
the U. S. Departments of Commerce, Labor, and Energy to be adequate sources of the
required data. In the event that data more current and timely than that reported in annual
publications is needed, each of the alorementioned organizations publishes readily available
periodic reports. In addition to such reports from government sources, trade association and
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industry publications can be useful sources of commodity cost data that is most timely and
current. The following is a list of easily accessible periodic annual government reports that
can provide the regulatory staff with useful data on the volume and value of commodities
moved through U. S. waters. Samples of the reports contained in these source documents are
included in Table 7, Section VII.

Guide to Foreign Trade Statistics. U. S. Department of Commerre, Bureau of the
Census. 1975 (Latest Edition.) This publication provides an index and sample formats
for all import and export trade data. Several individual reports are cited below.

o General Cargoes

U. S. General Imports: Schedule A, Commodity Groupings by World Area, Report FT
150 U. S, Department of Commerce, Bureau of the Census, Washington, D. C. Annual.

U. S. General Imports: World Area by Commodity Groupings, Report FT 155, U. S.
Department of Commerce, Bureau of tk Census, WasF'ington, 5 C. Annual.

U. S. Exports: World Area by Commodity Groupings, Report FT 455. U, S.
Department of Commerce, Bureau of the Census, Wa.shl:ngton, D. C. Annual.

U. S. Waterborne Exports and General Imports, Report FT 985. U. 5. Department of *
Commerce, Washington, D. C. Monthly/Annual.

Waterborne Commerce of the U. S. Department of the Army, Corps of Engineers,
Vicksburg, Mississippi. Annual.

Producer Prices and Price Indexes. U. S. Department of Labor, Bureau of Labor
Statistics, Washington, D. C. Monthly.

o Petroleum and Petroleum Products

Monthly Energy Review. U. 5. Department of Energy, Energy Information Admin-
istration, Washington, D. C. Monthly.

Annual Report to Congress. U. S. Department of Energy, Energy Information Adminis- ‘
tration, Washington, D. C. Annual. »

The regulatory staff should adjust the cost data available from the various sources into
the form necessary for use. Various units of measurement may be employed in the numerous
reports which can serve as data sources. Therefore, it may be necessary for the regulatory
staff to convert such reported data into a form compatible with the output of the casualty
reduction estimates.
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The principal manipulation of data, other than conversion to similar units of
measurements, will be the development of weighted average cost factors. This can be
derived by dividing the total value of cargoes within a commodity classification or vessel
type by the total moved volume of cargoes within the same classification.

The regulatory staff may find that commodity cost data are not expressed in similar
terms (i.e., some are in 1977 dollars, some in 1978 dollars). When this occurs, it is necessary
to adjust values to make them similar. The recommended approach is to use an escalation
factor based upon relative changes in the Producer (formerly Wholesale) and Consumer Price
Indexes. These are readily available through the U. S. Department of Labor, Bureau of Labor
Statistics.

A further note on the development of cargo commodity cost factors is necessary
before presenting values for selected commodities. It is incumbent upon the regulatory staff
to examine the basis upon which commodity values are presented in various reports. In the
case of the foreign trade statistics, virtually all export data and most import data exclude
insurance and freight costs. In order to maintain consistency between import and export
data the recommended approach is to utilize commodity values free of transportation and
insurance costs. Therefore, the regulatory staff must avoid using valuations based upon
f.o.b. (free on board) destination, or c.i.f. (cost, insurance, and freight) value. The
recommended approach is to utilize f.o.b. origin, or f.a.s.(free alongside ship) values
wherever possible.

In order to incorporate transportation and insurance costs into the analysis the
regulatory staff has two alternatives with respect to ocean going vessels. One is to develop
average unit value data for the applicable commodities based on import data that includes
insurance and freight. These unit values can then be applied to the sum of the export and
import cargo expected to benefit from the regulation.

The other alternative is to collect transportation cost data and add it to the
commodity valuations. The Federal Maritime Commission is the regulatory agency that
monitors ocean vessel freight rates. Ocean freight tariffs are available at the Federal
Maritime Commission Tariff Section. Washington, D. C. Telephone: (202) 523-5796.




The Interstate Commerce Commission has jurisdiction over domestic freight rates. A
major difficulty with domestic rates is that a large portion of the industry is exempt from
ICC regulation. Inland rate tariffs for the regulated portion of the domestic industry are on
file at the Interstate Commerce Commission, Tariff Section, Washington, D. C. Telephone:
(202) 275-7348.

One current problem may be particularly vexing to the regulatory staff attempting to
measure cargo benefits associated with some proposed Coast Guard action. Because
petroleum prices have increased dramatically over recent years, it behooves the regulatory
staff to have the most current values available for this cargo classification. The regulatory
staff may want to utilize an escalation factor based upon expected changes in petroleum
price levels for regulations that may become effective before 1985. The justification for
this is that petroleum prices have been increasing at rates substantially greater than the
Consumer Price Index.

Cargo Damage Reductions

It is unlikely that casualty reduction estimates can yield 8stimates of cargo damage
reductions in a manner distinguishable from cargo loss reduction estimates. However, the
regulatory staff should recognize that certain Coast Guard regulatory or operational
changes could mitigate the damage associated with vessel casualty incidents. That is, in
addition to averting cargo losses, Coast Guard actions could reduce cargo degradation or
damage associated with vessel casualties.

The Coast Guard regulatory staff will probably be unable to appraise the benefit of
cargo damage reductions associated with regulatory or operational changes. In cases where
such damage reductions can be estimated, the regulatory staff should attempt to quantify
this beneficial impact of Coast Guard actions. Otherwise, the regulatory staff should limit
its efforts to a qualitative discussion of such benefits.

Cargo Delayed

Another beneficial impact of Coast Guard actions could be a reduction in delays in the
delivery of cargoes. Such delays entail an opportunity cost to the shipper of goods.




However, it is also unlikely that casualty reduction estimates will yield much information
addressing this possibility. Therefore, the regulatory staff may have to settle for a verbal
description of this element.

C. Personnel Benefit Procedures

The task of assessing the benefits of regulations that impact personnel are compli-
cated by several factors:

o The ability of an incident reduction estimating process to estimate the reduced
number of deaths and injuries associated with a proposed Coast Guard regulation,

o The ability of an incident reduction estimation, or regulatory staff, to estimate
the severity and duration of injury,

Personnel benefit estimates from a reduction in marine casualties should not be
interpreted as the value placed on a life or the amount society is willing to pay to save a life
or prevent an injury. Instead, the quantifiable sum of the personnel benefit components
should be viewed as indicators of the significance of reducing marine casualties.

The personnel benefit procedures described below are based on the assumption that an
incident reduction estimate has estimated the number of deaths and injuries prevented by
the proposed regulatory action, or, a scenario has been developed that provides these
estimates. The procedures described below only provide a method for estimating total
benefits, They do not identify the distribution of benefits between individuals, society,
industry or government.

The steps involved in the benefit analysis are:
1.  Describe the regulation under analysis. Include in the discussion the type of

personnel impacted - crew, dock facility workers, and general public. Determine the
applicable time frame of the regulation in order to determine the baseline year of analysis.




2, Classify the vessel crews impacted by type and size of vessels according to any
expected differences in the benefits of the regulation to different sizes and types of vessels.

3 Deterinine the personnel benefit elements which will be affected by the proposed
regulation.

The individuals that will benefit from a reduction in marine casualties are divided into

three major groups:

o vessel crew
dock/shore facility personne!l
o general population/vessel passengers.

The potential personnel benefits from a reduction in marine casualties is a reduction in
the number of deaths and a reduction in the number and/or severity of injuries.

Death

Provide estimates, based on the incident reduction estimates, of the number of deaths
that will be prevented for each major personnel grouping. The total deaths prevented as a
result of a regulatory action will be the net change in deaths before and after the regulation
goes into effect. The recommended procedure is to include this element in the benefit
assessment without attaching a dollar value., Numerous studies have attempted to place a
dollar value on human life. However, to date there is no generally acceptable method or
dollar amount. The value of a human life has been variously estimated from $200,000 to $3
million,

Inclusion of the estimated number of deaths prevented as a result of a regulation,
without attaching a specific dollar value, still provides a valuable input into the decision-
making process. It provides the regulatory staff with a method of including the relative
importance of this benefit element to the regulation under analysis, both in terms of other
benefits and in terms of the costs of the regulation.




Injury

The approach in personnel injuries avoided is to derive benefit estimates that
adequately reflect benefits to individuals and industry. There are two basic benefit
components to injuries not incurred. One is resources that are not consumed. The other is
production benefits to individuals and society when individuals do not lose their ability to
produce. Each of these components contains quantifiable and non-quantifiable benefit
elements,

For a reduction in marine injuries quantifiable production benefits are measured in
terms of wages and benefits not lost. Non-quantifiable production benefits include benefits
to family and community outside the normal work day. The primary resource not consumed
is medical care.

Production

The value of production benefits, time not lost from work, is dependent upon
assessments of the degree of injury as it affects the production time that would have been
lost. A significant problem for the analysis of Coast Guard regulations is that the current
vessel casualty reporting systems do not provide data in sufficient detail for an incident
reduction estimate to quantify the length of production time lost. The Vessel Casualty
Reporting System data on length of production time lost are considered unreliable.

One source of injury data is the Marine Index Bureau. It maintains records of injuries
or ilinesses of U. S. merchant marine personnel. Reports of personnel injuries are sent
voluntarily to the Marine Index Bureau by ship owners. Included in the report are the name
and social security number of the injured or ill person, nature and date of injury or illness,
and vessel name, owner, and destination. Information is stored on index cards, and data
through 1976 have been computerized. Summaries of the computerized data are periodically
sent to ship owners contributing to the Marine Index Bureau's data base. However, they are
reluctant to release the data to others.

The files do not contain complete records of personnel injuries and illnesses because
the information is voluntarily provided and because some ship owners keep their own
records. Nevertheless, the Marine Index Bureau has indicated that they have over seven
million records of individual injuries and illnesses. Therefore, this data base is the most
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complete record of marine personnel casualties available. These data, if obtainable, should
provide the regulatory staff with data on the distribution of injuries by severity and length
of time lost from work. These distributions can then be applied to the regulatory analysis.

The time lost from work for dock/facility workers and the general population,
particularly time lost resulting from the types of incidents CVS Program regulations are
designed to affect are not available. The recommended procedure is to estimate the
distribution of injuries prevented. Rather than provide the decision-maker with a single
dollar value it is recommended that the regulatory staff provide a range of possible dollar

values.

Table 3 included in Section VII provides one estimate of total injuries by length of time
lost from work. These distributions can be applied to each of the three groups of individuals
(vessel crew, dock/shore facility workers and general population/vessel passengers) impacted
by a reduction in marine casualties. It should be noted that this estimate is based on normal
work-related injury rates, not those directly applicable to a casualty. Therefore, estimates
based on these distributions will provide conservative estimates of potential personnel
benefits.

Once the average length of time lost from work is determined the next step is to
determine the dollar benefits of avoiding these costs. The basis for this determination is the
wage/salary rates for each group of individuals counted in terms of work days. Multiply the
estimated number of days not lost from work times the average daily wage, separately for
each of the three groups of individuals.

1. Crew
!

The best source of information for vessel crew wage costs is the Maritime Manpower
Impact System administered by the Office of Maritime Manpower, telephone (202) 377-3018,
Maritime Administration, Room 3069-A, Department of Commerce Building, Washington,
D. C. This computerized system is updated annually and is capable of listing wage costs per
person per day, month or year for any ocean going U. S. vessel greater than 1000 gross tons.
The system can also give average total wage costs for specific vessel types which include
chemical, oil and gas tankers, and conventional cargo, container, roll-on-roll-off, ore-bulk-
oil, car carrier and LASH vessels.
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The best source of information on wage costs for personnel serving aboard vessels
operating in coastwise, Great Lakes, rivers or inland waterway trades are shipping
companies and unions. An alternative source of information on domestic shipping wage costs
is the Bureau of Accounts, and Office of Publications, telephone (202) 275-7356, U. S.
Interstate Commerce Commission. The commission collects employment data for domestic
water carriers. An ICC publication, "Table 4 - Selected Financial and Operating Data by
Individual Maritime Carrier" in Transport Statistics in the United States, Part V, Carriers by
Water contains data on average number of employees per year, total hours worked per year,
and total compensation per year by region and by individual carrier.

2.  Dock/Facility Workers

The best sources of information on wages for dock/facility workers are the individual
unions. In addition, the U. S. Department of Labor, Bureau of Labor Statistics' Division of
Trends in Employee Compensation, collects some wage data on dock workers. The basic
hourly rates for selected longshore occupations covered by the Pacific Maritime Association
are included in Table 8, Section VII.

3.  General Population

Production losses for the third group of individuals, vessel passengers and the general
population can be derived from average wage and salary data for the U. S. population. The
mean wage/salary income for U S workers in 1977 was $14,543.

The regulatory staff should apply these wage rates only to that portion of the
passengers and general population that are current wage earners. For calendar year 1977
approximately 48% of the U. S. population were in the labor force. Updated data and/or
more detailed data is readily available from the U. S. Department of Commerce, Bureau of
Census, Current Population Report Series.

Medical Care

Medical care costs not incurred are the primary resource that will benefit from a
reduction in marine incidents. Total medical care benefits can include medical treatment at
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the scene, transportation and treatment enroute to a medical facility, emergency room
treatment, hospitalization, rehabilitation and long term medical care. Examples of medical
care benefit factors that can be applied to injuries for all three groups of individuals, crew,
dock/facility workers and general population are included in Section VII of this manual.

Not all injuries will involve medical expenses. In addition, the medical cost factors
provided in Section VII and applied to the distribution of total injuries will only provide an
approximate estimate of medical costs. In most cases these estimates will probably
understate total actual benefits since all medical benefit elements are not included and
medical expenses from marine casualties will probably exceed the average cost for all types
of hospitalization. It is recommended that the regulatory staff provide two or more

estimates of potential medical benefits, high and low.

The source for these cost data is the American Hospital Association estimates of costs
for all types of injuries. Table 10 in Section VIl provides data for daily hospitalization and
emergency room outpatient care. Since the regulatory staff is interested in calculating real
benefits incurred as the result of resources not consumed, medical expenses rather than

revenue received by medical faciltites should be used.

D. In-House Benefit Procedures

The purpose of regulations promulgated under the Commercial Vessel Safety Program
is to reduce the number of marine casualty incidents. New and/or revised regulations will
result in both costs and benefits to the Coast Guard. The costs of regulations, measured in
the analysis of a regulations cost, will include in-house investment and operating costs. The
major elements will be equipment and manpower costs for such activities as administering

and enforcing the new regulation.

The objective of most CVS Program regulations will be to reduce marine casualties.
The regulatory staff must attempt to measure any benefits that will accrue to the
Government since these benefits will offset the total costs of the regulation. The principle
in-house benefit from a reduction in marine casualties is a reduction in manpower and other

resources not consumed in responding to these incidents.
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It is unlikely a reduction in marine casualties will result in a decrease in Coast Guard
manpower and other resource requirements, The reason for this is that most Coast Guard
activities are multi-mission. A decrease in resource requirements, particularly manpower,
not required for one activity will often be transferred to other activities. The in-house
benefits of reduced marine incidents are, then, efficiency/productivity increases in terms of

freeing labor and other resources for other activities. It should be noted that in order Idr

increased efficiency/productivity to be claimed as a benefit for a particular regulation there

must be a documented alternative use to which the resource can be put.

It is possible that both equipment and personnel resources could benefit from a
reduction in marine incidents. However, the recommended approach is to limit in-house
annual operating benefits to personnel. In this case the benefit may be defined as the cost
savings to Government of not having to employ additional manpower. Any labor benefits

should be calculated to include all recurring labor costs not incurred.

An example of the potential in-house benefits from one type of regulation is as
follows. At present, a significant portion of Coast Guard activity involves responding to
spills of oil and other hazardous materials. All spills are investigated, clean-up operations
are monitored and follow-up investigations (including litigation) are carried out. In this case,
a decrease in resources, particularly manpower, not required to monitor clean-up operations
may be transferred to preventive activities such as vessel and facility inspections, harbor

patrols, and the monitoring of transfer operations.

In some cases the regulatory staff may only be able to describe these benefits. In

others, the staff may decide to attempt to place a dollar value on these benefits.

The procedural steps involved in estimating the dollar benefits are as follows:

1. Analyze the regulation and describe in detail its impacts on Coast Guard
activities, In particular, define the specific Coast Guard functions most likely to b=
impacted. These will include both field operations and headquarters administrative
functions.

2. Develop an estimate of the reduction in Coast Guard resources required
resulting from the proposed regulation. Include investment benefits, such as equipment, only
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when a benefit (i.e., increased efficiency/productivity and a documented alternative use for
the equipment) can be shown. The suggested method for developing an estimate of personnel
benefits is to multiply the reduced number of incidents times some estimated average
number of manhours per incident times annual personnel compensation. The man-hours per
incident or activity avoided should include all applicable functions described in Step 1 above.
When feasible attempt to distinguish between military and civilian personnel. (See Section

VII, Table 11 for civilian annual salaries.)

The regulatory staff may consider developing a range of possible values since Coast
Guard records do not contain sufficient data to develop an overall average number of hours
expended per marine casualty incident. Any estimate of the manhours per incident wiil often
be a function of the type of incident the regulation is attempting to prevent.

Since the grade levels of o. ..cers involved in various operations vary, the regulatory
staff shouid use the pay grade contained in Section VIl of this manual or $23,400 per annum
for commissioned officers when grade distribution is unknown (See Table 12, Section VII).
All recurring costs should be calculated and added to pay to obtain total compensation. OG
20.00 Permanent Change of Station (PCS) should be calculated using the inside U. S.
recurring factor of $1,420 (See Table 13, Section VII). Total compensation would thus tally

as follows:
1978
Pay and Allowances - $ 23,400
PCS - 1,420
Operating and Maintenance - 1,040
Training and Procurement - 198
Total - $ 26,058

Enter the results of these computations under military personnel benefits on Format 5,
Section V. It should be noted that the above compensation is from a 1978 COMDTNOTE. In
actual practice, compensation from the current COMDTNOTE 7100 Series should be used.
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Other potential operating benefits of reduced marine casualties include:

- Materials and supplies
- Government Furnished Services

Data on these elements may be difficult to obtain or estimate. However, when these
data are available they should be included. l

E. Environmental and Property Benefit Procedures £

Environmental and property benefits to society are attained through a reduction in
environmental and property damages. Although these benefits generally cannot be readily
quantified it is important that they be included in any regulatory analysis if only in
descriptive form. These benefits can then be put in perspective vis-a-vis other quantifiable
benefits so that the balance between. total costs and total benefits of a proposed regulatory
action can be more accurately assessed in the decision-making process.

/Siuies <SR S SR A

The task of measuring the environmental benefits attributable to proposed U. S. Coast
Guard regulations or operational changes is complicated by the following factors.

o The state-of-the-art in environmental assessment is not sufficiently developed to
provide much useful input on the potential benefits of partial reductions in
marine casualties particularly in estimating the degree of benefits to particular
elements of the environment. Historical records do not provide sufficient or

consistent data on the short term, and particularly the long term consequences
of marine casualties.

o Acceptable methods have not been developed to assign benefit dollar values to
many individual environmental elements.

o It is not feasible to attempt to identify a "typical" geographical site or develop a
"typical” spill and then attempt to generalize total environmental benetits or to
quantify these benefits.
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o It is unlikely the incident reduction estimates will provide much concrete data on
environmental and property impacts since currently available data bases on
marine casualties contain little environmental and property impact information.

With these limitations in mind, this section provides procedures for identifying,

describing and, to a very limited degree, quantifying those potential benefits of proposed
Coast Guard regulatory actions. The procedures described below provide the regulatory staff
with the ability to analyze the environmental benefits at three levels:

- A descriptive analysis of the total potential regulation benefits. This is a
generalized non-site-specific approach.

- A descriptive analysis of the potential regulation benefits for an actual or
"hypothetical" site, or a descriptive analysis of the impacts of an actual incident.

- A limited quantified analysis of the potential dollar benefits to a specific site(s)
under specified circumstances, or a limited quantified analysis of the estimated
dollar impacts of an actual incident.

It should be recognized that developing estimates of the benefits to the environment,
whether descriptive or quantified for a specific site, will require a great deal of judgment on

the part of the regulatory staff.

Descriptive Analysis

The steps necessary to measure the beneficial impact upon the environment resulting
from proposed Coast Guard regulations are:

1.  Analyze and describe the proposed regulation in detail.

2.  Review the output from the incident reduction estimating process.

3. Determine the environmental elements that could benefit from Coast Guard

regulatory actions,




The detailed procedures for each of these steps are described below.

1. Analyze and describe the proposed regulatory or operational change in detail.
Include in this description as much detail as possible pertaining to the types of vessels
required to comply, the cargo carried by these vessels, the geographic areas in which these
vessels operate and the cause of marine casualties the proposed regulation will attempt to
mitigate. Include in this discussion the applicable time frame of the regulatory actions.

2, Review the output from the incident reduction estimating process. It may be
necessary for the regulatory staff to analyze and adjust these estimates to distribute any
forecast reduction in casualties in U. S. waters by vessel type, cargo carried, waterway and,
to the extent possible, types of locations.

The regulatory staff can begin to put the potential benefits in perspective by
developing and analyzing the information from Step 1 and integrating this information with
the data supplied by the incident reduction estimating process and the data analyses
performed by the regulatory staff.

Once the basic data have been developed the regulatory staff can develop an
"informed" judgment on whether, and to what extent, the proposed regulation will have a
beneficial impact on property and the marine environment. It is recommended that the staff
augment its analyses of the proposed regulation's impacts with descriptive accounts of
similar past incidents and analyses by environmentalists of the effects of similar incidents
on property and the marine environment. One problem the staff will encounter is that the
published literature concentrates on the major incidents, particularly large oil spills, and
their impacts. One useful source is:

The Vessel Casualty Reporting System (VCRS). This is a computerized summary
of commercial vessel casualties reported by Coast Guard marine inspectors.
This file contains data on vessel specifications, nature, cause, result and
environmental conditions surrounding the casualty. The Coast Guard annually
publishes a summary of the previous year's VCRS data called Statistics of
Casualties. Source: Information and Analysis Branch, U. S. Coast Guard
Headquarters, Washington, D. C.
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Based upon the evidence from the numerous incidents that occur in U. S. waters each
year the impact from these casualties can have a wide range of effects on the marine
environment, property, water and commercial resources, i.e., from no noticeable impact to
severe damage. Two examples of the suggested approach to analyzing the available data and
estimating the potential environmental and property benefits are included in the two
regulation examples contained in Appendix B.

Information currently available indicates that the following considerations will be
important in determining the potential beneficial environmental impact of a reduction in
marine casualties when oil and other hazardous materials are involved:

Geographic area or site in which the spill reductions will occur

Relative change in spill volume by geographic site

Type of cargo spilled

weather conditions at the time of the spill

Marine and marine related resources subject to a reduction in potential damages,
namely those resources generally found in the affected area.

Sources for developing a profile of the benefits of a reduction in incidents on the
marine environment based upon previous incidents include the following:

The Pollution Incident Reporting System (PIRS). The Coast Guard computer file
contains information on marine casualties in U. S. waters. Particularly useful are
the data on spill size, average spill volumes, specific material spilled, cause of
incidents and geographic spill distributions. Special analytical reports may be
produced from the data base, or the regulatory staff may use Annual Pollution
Incidents In and Around U. S. Waters. This latter report is the result of the Coast
Guard staff analysis of the PIRS file. Samples of the data available from this
report are included in Section VII. Source: Department of Transportation, U. S.

Coast Guard Headquarters, Marine Environmental Protection Division, Washing-
ton, D. C. Telephone: (202) 426-9571.
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3.

Environmental Protection Agency, Spill Prevention, Control and Countermea-
sures Plans, Source: Environmental Protection Agency, Oil and Special Materials
Contro! Division, Washington D. C. Telephone: (202) 245-3045.

National Response Center. This office maintains daily situation reports on spills
of oll and hazardous materials in U. S. waters and case files by incident. The
reports and files are based upon information supplied by a field response team.
Useful data included in these files are: volume and location of incident, weather
conditions at time of incident, cleanup effort undertaken and short term effects
on resources. The incident is usually followed and reported on until cleanup
efforts are completed. Source: Department of Transportation Headquarters,
National Response Center, Washington, D. C. Telephone: (202) 426-1105.

Determine the environmental and property elements that could benefit from

Coast Guard regulatory actions. The basis for this determination is the information

developed and analyzed in Steps | and 2,

The elements in this category are benefits to property and the natural environment.

For purposes of regulation analysis under the CVS Program they are divided into five groups:

Commercial Resources
Private Structures
Recreational Resources

Water Supply

Natural Resources

Each of these groups is further divided into sub-elements. A brief description of the
potential adverse effects on these elements and sub-elements, that could be reduced or
eliminated by Coast Guard regulations, are included below. The bases for these descriptions
are the past incidents that have been documented in the literature,

Commercial Resources

The subelements in this group include:




o Fin Fish - Tuna, salmon, flounder etc.
Shell tish - Shrimp, lobster, crab etc.
Hatcheries - Areas where fish are hatched under protected conditions both to
ensure their availability to commercial fisheries as well as preserve the species.
o Vessels - Any commercial vessel operating in U. S. waters, and its related
equipment
Piers, docks and other waterside facilities
Tourism

Past incidents have had adverse impacts on these resources that include:

- Killing and contaminating commercial fish, resulting in unsaleable catches,
total bans on fishing and the disappearance of fish and shellfish populations
from affected areas

- Requiring cleanup, rehabilitation or replacement of the above resources

- Damage to vessels and facilities

Private Structures

Includes any private property not related to commerce or recreation, such as
dwellings.

Recreational Resources

The sub-elements in this group include:

o Public waterfront property-public lands used for recreation, including public
beaches and marinas

Private waterfront property-private land including beaches and marinas

Other recreational facilities-nature trails, campgrounds, waterski areas etc.
Recreational boats-all privately owned pleasure boats

Sport fishing-fishing by individuals or groups not affiliated with commercial
fisheries and whose catch is intended for private use or sale. (Landings in sport
fishing can be significant)

o 0 0 o
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Past incidents have had adverse impacts on these resources that include:

- Reduction in beach visits due to polluted sand and the odor of hydrocarbons
or other substances

- Disfigurement of waterfront homes and a reduction in property values P

- Soiling of boats in harbors and marinas »

- Cleanup and rehabilitation costs to restore above resources |

- Loss of income to individuals and business in affected areas

Water Supply

The sub-elements in this group include:

Municipal drinking water
Other municipal intake
Industrial intake

e 0 o ©o

Agricultural intake
Marine casualties have impacted these resources by:

. - Requiring new and/or additional treatment of water supplies
- Shut down of industrial and utility plants which use seawater for coolant.

Naturaj Resources

The sub-elements in this category include:

Fish (non-commercial)

Other Marine Biota

Waterfow! and other birds

Marine Mammals

Marine sanctuary or wilderness areas

o ¢ O O ¢ ¢
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Possible adverse affects to these resources that would be prevented include:

- Killing of numerous fish, birds and other wildlife

- Upsetting the ecological balance in specific areas, including migration
patterns

- Reducing clean-up operations.

Table 15 in Section VIl provides a brief summary of several major oil spills in U. S.
waters and the environmental elements adversely impacted by these incidents.

As a secondary effort, the regulatory staff should attempt tc determine and describe
the potential type and degree of impact on those elements and sub-elements likely to
benefit from a particular regulatory action, For example:

- Will the resource benefit from reduced cleanup or rehabilitation require-

ments?

- What degree of potential -‘i~1ages will be prevented by the proposed
regulation?

- Will the regulation prevent adverse impacts that would have been long

term or short term?

- Will the reduction in incidents occur primarily in areas that have had few
or frequent incidents in the past?

Limited Quantified Analysis

The regulatory statf may wish to attempt to quantify the impacts of individual, site
specific marine incidents. Since any attempt to quantify these impacts can be time
consuming, the following guidelines are suggested.

I.  Select past incidents for which literature descriptions and some data are
available.
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2 Quantify only the impacts of those resources for which there are generally
acceptable commercial values.

3.  Provide high, low and best estimate values for all elements.

4.  Select and analyze a minimum of three incidents. The impacts of the three
incidents should be representative of past incidents, from little or no known
impact to moderate to heavy damages. In all cases the selected incidents should
be consistent with the benefits of the proposed regulation.

Section VII, Tables 14 and 16 - 21 contain data on benefit factors that may be useful in
this effort. These data include the value of various resources such as commercial fishing and

tourism in particular regions and the costs of cleaning up oil spills.




General

SECTION VIl

BENEFIT FACTORS

Selected individual benefit factors to be used in estimating the benefits of regulations

are contained in this section. This section is divided into five parts:

A.
B.
C.
D.
E.

Vessel Benefit Factors

Cargo Benefit Factors

General Personnel Benefit Factors

In-House Benefit Factors

Environmental and Property Benefit Factors

These factors are provided strictly for the convenience of the regulatory staif and to
illustrate the types and sources of data available for use regulatory analysis.

A. Vessel Benefit Factors

The following selected factors are applicable in measuring the benefits of total vessel
losses averted as a result of Coast Guard regulatory action. They are derived from a
national average construction cost by vessel type and a straight line depreciation scheme
using an average age per vessel type and assuming an average useful life of 25 years. This
depreciation approach is recommended because it is more closely linked to the expected life
of an asset than other depreciation methods.

[

Vessel Classification Cost Factor
(Smillion)

Tankers $6.13

Bulk, Breakbulk 2.73

LNG 90.00

Ocean Tug/Barges 40.94

All Groups 10.38




5 The procedures used to develop the above cost factors are described in Section VI,
Part A. The variance in cost factors among vessel types can be attributed to the difference
in the wide range of construction costs per deadweight ton by vessel class and the range of
average vessel ages by vessel types within the U. S. merchant fleet. The regulatory staff
should be advised of the need to periodically review the fleet profile presented in Table 2.
As older and smaller vessels retire, they tend to be replaced by fewer but larger vessels.
Thus, characteristics such as mean age and deadweight tonnage will change over time, This

will be of particular significance in the 1980's since, as Table 2 shows, the average age for
several vessel types indicates the likelihood many of the older and smaller vessels will be
retired.
Table 2
U. S. Merchant Fleet *

October 31, 1978
Vessel
Type No,** Total DWT Av. DWT Av. Age

(000) {000)
Combination 6 50 8.3 18.3
Breakbulk 141 1,947 13.8 17.4
Bulk 19 564 29.7 24.6
Tanker 271 13,282 49.0 18.1
Tug/Barge 8 243 30.4 3.5
Intermodal 142 2,831 19.9 15.3
Total 587 18,917 32.2 17.0

* Does not include 255 vessels owned by the Maritime Administration of which only 22 are
currently active,

** Includes vessels built and operated without subsidy

Source: MarAd, Office of Budget and Program Evaluation, Division of Program Evaluation
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B.  Cargo Benefit Factors

The following discussion provides selected commodity cost factors for use by the
regulatory staff in assessing the cargo benefits of proposed Coast Guard regulatory actions.
The approach to developing cost factors is first described to aid the regulatory staff in that
activity when circumstances require the staff to do so. Then, selected cost factors are

presented,

The following summarizes the conversion factors most likely to be needed; any other !
conversions that prove necessary can be found in most standard desk references such as ;

dictionaries. ;
fy

UNITS OF MEASURE !
Weight ; ]

1 metric ton contains 1,000 kilograms H

(2,204.62 pounds) §

1 long ton contains 2,240 pounds '

I short ton contains 2,000 pounds

Conversion Factors for Crude QOil
1 barrel contains 42 gallons

. -

1 barrel weighs 0.136 metric tons
(0.150 short tons)

1 metric ton contains 7.33 barrels

1 short ton contains 6.65 barrels

Selected Cost Factors

The following tables represent cargo cost factors for selected commodities moved by

water and weighted average cost factors by vessel type. They are intended for use by the
regulatory staff and are expected to be updated as necessary. Sources for the cost factors

are presented as well to facilitate such updating.




Table 3

Value of Waterborne Imports/Exports by Commodity Type

Calendar Year 1977

Commodity Value Volume Value/
Description ($) (000 Pounds) 1000 Pounds
Food & Live Animals $22,863,886,025 220,573,622 $103.66
Beverages & Tobacco 3,056,198,852 4,403,770 694.00
Crude Materials 15,451,373,035 309,662,215 49.90
Mineral Fuels, Lubricants
& Related Materials 43,972,309,893 1,040,365,117 42.27
Oils & Fats 1,795,090,924 7,486,529 239.78
Chemicals 10,961,341,378 60,705,728 180.57
Manufactured Goods 19,549,033,852 92,065,331 212.34
Machinery &
Transport Equipment 36,496,610,630 19,825,394 1,840.90
Miscellaneous
Manufactured 11,217,715,922 5,130,439 2,186.50
Other 735,096,799 1,166,970 629.92
All Commodity
Groups $166,098,657,310 1,761,385,155 $ 94.30

Sources: U. S. Bureau of the Census, U. S. Exports/World Areas by Schedule B Commodity
Groupings, Report FT-455, Annual 1977. U. S. Government Printing Office, Washington,
D.C. 1978.
U. S. Bureau of the Census, U. S. General Imports/Schedule A Commodity Groupings by
World Area, Report FT-150, Annual 1977, U. S. Government Printing Office, Washington,
D.C. 1978.
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Table 4

Principal Waterborne Commodities' Shares
of Total Waterborne Commerce

Total Commerce Foreign Commerce Domestic Commerce

Commodity 1976 1977 1976 1977 1976 1977
Group % % % % % %

Petroleum and
Petroleum Products 45.9 49.1 48.8 52.6 43.5 46.0
Coal & Coke 12.5 12.3 8.5 8.0 15.9 16.3
Iron Ore &
Iron and Steel 8.5 6.6 8.6 7.2 8.4 6.0
Sand, Gravel & Stone 5.7 5.4 1.6 1.6 9.3 9.0
Grains 6.9 6.2 10.2 8.7 4.0 3.8
Logs & Lumber 2.9 2.8 3.4 3.2 2.5 2.4
Chemicals 5.0 5.3 4.6 4.9 5.4 5.7
Seashelis 0.7 0.6 0.0 0.0 1.2 1.2
All Others 11.9 11.7 14.3 13.8 2.8 9.6

100.0 100.0 100.0 100.0 100.0 100.0

Source: Department of the Army, Corps of Engineers. Waterborne Commerce of the United
States, Calendar Year 1977, Vicksburg, Mississippi, 1979.




Table 5

Domestic Inland Movements of Petroleum and Petroleum Products

Product

Type
Crude Petroleum
Gasoline
Distillate Fuel Oils
Aviation Fuels
Kerosene
Residual Fuel Oils
Naptha
Others

* Excluding Taxes

Waterborne
Short Tons
1977)"
54.076
39.258
42.014
5.761
2,315
78.628
2,974
10.943

9% Total

Petroleum Products

Moved

22.9
16.6
17.8
2.4
1.0
33.3
1.3
4.6

May, 1979
Average Whol?ale
Unit Cost

$15.40/bb1>

754 /gal*
.531/gal*
.607/gal*
.576/gal*

15.71/bb13

44l /gal*

1 Source, Waterborne Commerce of the United States, C. Y. 1977. Department of the

Army, Corps of Engineers, Vicksburg, Mississippi. 1979.

Source, Monthly Energy Review, August 1979.

Information Administration, Washington, D. C. 1979.

3 42 gallons per barrel

U. S. Department of Energy, Energy




Table 6

Commodity Benefit Factors for Waterborne Imports/Exports
By Customs District, For Dry Cargo and Tanker Service
(Calender Year 1978)

Shipping Weight Value Weighted Average
(millions of pounds) ($ millions) Cost/1000 Pounds
District Dry Tanker Dry Tanker Dry Tanker
Cargo Service Cargo Service Cargo Service
N. Atlantic 195,013 270,658 58,387 11,478 $299.40  $42.41
S. Atlantic 43,523 55,115 13,556 2,391 311.47 43.38
Gulf ° 343,190 487,135 32,632 24,463 95.08 50.22
S. Pacific 57,465 68,814 25,3832 3,264 449,53 47.43
N. Pacific 105,032 19,344 12,673 970 120.66 50.14
Great Lakes 135,761 5,494 6,348 254 50.46 46.23
All Districts 879,985 906,560 149,929 42,819  $170.38  $47.24

Source: U. S. Bureau of the Census, U. S. Waterborne Exports and General imports, Report
FT-985-78-13, Annual 1978. U. S. Government Printing Office, Washington, D.C. 1979.
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Table 7

Page 1 of 2

EXAMPLE OF IMPORT/EXPORT CARGO COMMODITY DATA
AVAILABLE FROM U.S. FOREIGN TRADE STATISTICS

FT 985
U.S. WATERBORNE EXPORTS

Table £-1. Customs District and Port of Lading by Dry Cargo .and Tanker Service

(Totels raprosent sum of yarsunded figues, honce mey vary slightly an sum of smdud smsunts)

Table E-2. Foreign Trade Area by Type of Service

(Shippiag weght m mitions of pounds. Deta sown represent Gomestic and forargn merchangise, Export shipments of Special Catlegory CommOILIes are exCiwied fom these dota. S tables €-3, E-¢, and E-5 tr
€81g0 1 aach service by cosstal msiricl. Totals represent sum of urounded figwes, hence may very slightly om sum of reunded smeunts)

Sipping weight (ie millions of pountsy Value (in wifiions of Goliars)
Ory congo T Ory conge Tanher
DeptL of
Custams diskrict and part Totsi- h:. b
Tou | e | waip. | Maa | g | g [ i, 1 O
it | Ovionsel invousit | P | pyoeait | WUIY |y | e
op
YOTAL ALL DISTRICYS:
MONTHLY AVERAGE 1978 . . .| 33 sos 30 %22] 30 413) 30 390 [ a1| 2e06] 2083] 1 602] 1 376 K )
JANUARY 1978 , . . 4 » « o 19 9% 17 671 17 614 17 60> 11 %] 23| 232 S22 817 [ 3] (33
DECEMBER 1978, , . , . . . 3% 820 32 a12| 32 3% 32 28 72 95 >a08| 3 80%| 1 192 1 764 108 107
JANUARY 1978 |, , ., . .. .| DO 29 T4 | 29 Ta3 | 29 %0 1 81| 3276 3273 1 77| 1 T2 % L )
SORTH ATLANTICe TOTALe o o] 11 875 11 376 11 362| 11298 © 1 1 1% (2] 230 [ ] [
PORTLAND: MAINE: o o o ¢ o s ¢ o 2 1} 1 ) - (3] 2 2 (21} (¢3] @2 (13
PORTLAND: MAINE: ¢ o P 2 - - - - - 2 2 - - @ w
SANGORs MAINE. o o o “ e - - - - - - - - - - - -
EASTPORT: MAINEe o o ¢ o o o o 23} £ 2] [t 3] (£3] - - - - [t 4] [ 3] - -
BATH: MAINE: ¢ o o o o o o o ¢ - - - - - - - - - - - -
BAR MARBOR: MAINEe o ¢ o o o o - - - - - - - - - - - .
CALAISs MAINEs o o o o o o o o - - - - - - - - - - - -
ROCKLAND: MAINEe o ¢ o o o o o - - - - - - - - - - - -
JONESPORT+ MAINE o oo s - - - - - - - - - - - -
PORTSMOUTHY Note o e - - - - - - - - - - - -
BELFAST: MAINE o o oo 2) (£3) (33} [$3) - - - - (2 4] @) - -
SEARSPORT: MAINE . oo (¢ 3] @ ) 2 - (4] - - (1] 2y - -
BOSTOM: MASSee o o 5 o o ¢ ¢ o o 19 o8 1% 198 [+3} [} 3] [$1] (£ 3} 10 10 2y @2
BOSTON: MASSse o o ¢ o o o ¢ o 192 192 192 192 2 13} [¢1) [t1) 10 30 (£ 3] [t 1]
GLOUCESTER:s MASSes ¢ ¢ ¢ o o o 2 2 2 2 2) - - - (} 4] [} 1] - -
NEW BEDFORDY MASSe » o o ¢ o o - - - - - - - - - - - -
e e es - - - - - - - - - - - -
PP - - - - - - - - - - - -
.. e - - - - . - - - - - - -
PROYINCETONN FREES - - - - - - - “-ly - - .

All services Lo hrrogel Tahor
Teade s
us. us. us. us
Total usmog | U5 L vom | ussg | Bl Tew | usteg | o | Tes | usee| Bl
GRAND TOTAL « » o « o o o o | 32832 | 2217 | 68| S 88 | 5 207 | 20.5 | 23 et 725 | Sa1 | Sars 203 { a7
i j
FORLIGN TRADE AREAS: EXCEPT | i
CANADIAN « o o v oo s o s o ! 32347 | 2106 | 67| Sao 1208|208 | 235263 | 7| 33| 3am| 20/ vee
1
CARIBBEAN ¢« ¢ ¢ ¢ ¢ « o o o o s » t 1 2%0 110 | 8.8 8221 e8| 1601 s20 | Az | . an - -
EAST COAST OF CANAL ZOME. o o« + o 6! 9.2 17, o | 38,3 . - - a | - -
AL OTHER CARIBOEAN PORTS o o « | 1 186 106 . 88 %08 6 | 15.3 sas 82| 8.0 2% | - -
€AST COAST OF SOUTH AMERICA + « o + 958 0 | 8.4 a8 . Te| 3.9 .18 @ o o0 i - -
SEST COAST OF SOUTH AMERICA . + o @ 803 Biass | s 1| 3B 170 @ | im 15 - -
SEST COAST OF CENTRAL AMERICA AND ! !
MEXICO o ¢ o o 0 0 0 s oo s 0| 12y S . Ney | [ ] ) 9 16 ! - - sy - -
WEST COAST OF CANAL ZOME. o « o 61 3 ae. 13 3| a3 1] - - - by
SLL OTMER WEST COAST OF CENTAAL | . ‘ ; : | ‘
AMERICA AND MEXICO ¢ » o o o oy 89 . 3 8.1 L2 3 7.3 18 - = P u el o,
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Table 7 (Continued)

EXAMPLE OF IMPORT/EXPORT CARGO COMMODITY DATA
AVAILABLE FROM U.S, FOREIGN I

FT 150
U.S. GENERAL {MPORTS

Table 1. Schedule A Groupings of Commodities and Method
of Transportation (F.a.s. Value)

tFor ian, end ,me € ion of i Shi -wnt—wnnnmmm A sy 990.0 snd n [
tu'ovulnmhoaonvmumm'wn-il\dm wmamwwno-kumnau he # ing thit givision Of greup Code
is applicable. Where the symbol “DO" appeers v the description column for o Schedule A code, the descs . .On the code is Z-Lam then helf of the unit
of messurement shown) '
Vesse! Ait !
Sched- AN methods, — :
u:‘: Commodity description value Value Shipping weight Vol Sppong weight }'1
(dollars) (dollars) (1,000 pounds) (dotiars) (1,000 pownds)
TOTAL U,S, GENERAL IMPORTS , , , 69 121 221 363 42 60} 672 82¢ 87% 216 898 6 929 66t 378 | 002 198
SECTION 0-=FOOD AND LIVE ANIMALS . . 7 986 196 224 6 663 797 19 31 884 208 60 736 870 ™ 57¢ J
00 ANIMALS==LIVE, « o ¢ s o ¢ o ¢ ¢ ¢ o » 231 733 29¢9 1 211 820 288 12 631 &8S 123 M
001 “« o s 0w L S T ST Y 231 131 299 1 211 420 280 12 631 485 1233 |
003.1 CATTLE==LIVE , . ., ¢ . ¢ ¢ s s ¢ o s o 203 320 278 206 963 $3 2 988 892 823 |
001.2 SHEEP, LANBS, AND GOATSe-LIVE., . . , . 3%0 758 - - 3 250 3 Li
901.3 SWINE-eLIVE, . , AR EREE 10 957 a5y - - 620 1 1
001.% HORSES, ASSES, HULES; ANO BURRQS-« )
LIVE, N,E.S,., o s 13 298 «78 3 008 &37 a8 9 341 879 (Y1}
001.4 ANlHALS--LlVl: CNIEFLV FOR FOOO:
NeEaSan ¢ o o o o 6 s 08 0 0 060 a0 3 804 334 - - 298 838 23
o1 MEAT AND MEAY PREPARATIONS o o+ » 4 & & 1 668 020 287 1 497 470 242 1 903 839 8 271 631 [ 2k gl
013 MEAT--FRESH, CHILLED, OR FROZEN. , , . 1122 510 702 963 469 283 1328 &10 7 e08 238 . 27¢
N11.1 BEEF aAND VvEAL, EXCEPT OFFALS--FIESM i
CHILLED, OR FROZEN. , . 1 045 798 226 929 957 W2 1 267 98¢ 7 816 230 8 33 ﬂ
011.2 SHEEP AND GOAT MEAT, EICEPT OFFALS-- A
FRESH, CHILLED, FROZEN . . . , . 72 050 37 21 555 022 92 338 33 set ([ '
011.3 PORK, EYCEPT OFFALS-«FRESH, CMXLLED;
OR FROZEN , , . 4] 263 506 1 336 341 2 2%¢ 9 188 9
01,5 RORSEMH--‘RESN OR FROZEN. NOT lN
CONTAINERS WEIGHING wWITH THEIR CONe
TENTS UNDER 10 POUNDS EACH, . . , , 766 38) - - - -
011.,6 OFFALS OF ANIMALS IN SUBGROUPS Ou.l-
011,5-=FRESH, CMILLED, OR FROZEN, , , 3 ¥ 223 1 846 62 3 038 S 633 30
011,9 MEAT AND EDQIBLE OFFALS~=FRESH,
CHILLED, OR FROZEN, N.E,So. o o 4 & o 9 2¢1 006 8 733 81e 9 T8¢ 19 348 26
o012 PORK==-DRJED, SALTED, OR SMOKED , , , , J 418 968 7T 27 423 49 0310 39
032.1 v e s 0 s I T S S P 3 418 965 387 277 423 ¢ 010 E 1
o1} MEAT IN AIRTIGMYT CONTAINERS, N,E.S,,
AND MEAT PREPARATIONS, WHETMER OR NOT
IN AIRTIGHT CONTA NERS, . . « e e e £42 090 620 533 60) 082 877 806 418 J8) (11}
013.Y MEAT EXTRACTS AND MEAY JUICES. « s e e 5 681 88« S 503 63y 1 o0t 1 35 (14
0313.4 SAUSAGES , “ e 14 406 714 10 60% 922 13 20¢ 313 T 238
013.9 MEAT AND MEAT PNODUCTS--'REPARED OoR
PRESERVED, NE.S, o , . v ¢ s ¢ ¢ o S,z 0C2 022 517 884 127 562 909 303 282 221
02 CATRY PRONUCTS AND EGGS. . « « o 4 o o 205 115 328 2642 21 26% 981 700 2 088 365 2 842
02° MILX AND CREAM “ e e 9p 264 704 67 137 a7 242 002 1a8 a0 50
022.1 MILKk AND CREIN--EVAPOIATED OR
CONDENSED , 578 328 $7% 328 3 20t - -
022.2 MILK AND CIU"--DRIEDx AND IuEv--oﬁlED 91 227 2% &2 770 0% 201 393 lea 40t 450
022.) MILK ANC CREAM=oFLUID, FRESH OR SOUR,
CONTAINING NOT OVER 45% BUTTERFATY;
AN FLUID WMEY, YOGMURY, AND OTHER
FERMINTED MILK, , . . ¢ o o s ¢ s o » 4 862 120 & 392 o20 38 001 - -
023 BUTTER AND FRESH OR SOUR CREAMeoCON-
TAINING OVER 48z BUTTERFAY, . , , , . 25 9¢% 607 2% 965 607 49 453 - -
023.0 L A A N T T S S S, 25 9¢%5 607 25 96% 607 o0 483 - -
02 CHEESE AND CURD, , , . o ¢ v ¢ s 4 o » 126 2.7 604 187 394 2%, 294 34) 2 336 % 2 2%
02e,0 s e 40 4 4 e s e 0 0 0 s e o 0w 176 217 604 147 3J%u 2%, 2% 54 2 336 See 1 2%
2% €6GS--BIRDS'; AND BIRD EGS ALBUMEN
AND YOLKS o & & v ¢ ¢ o o ¢ 0 o s o o 6 667 413 1133 9% 6112 168 573 137
02%.0 I [ T 6 667 w13 1133 o 6 112 168 873 »
03 FISM AND FISH PREPARATIONS , ., , , , . 1 307 436 w04 1 007 1644 23 1 982 0a8 29 600 700 2 822
033 F1SW, INCLUDING SMELLFISH~=FRESH, OR
SIMPLY PREPARED , e 1 219 Tea ™ 865 YOt 880 1 700 90 27 823 epn 22 N
31,1 FisM, EXCEPY M!LLFlsu-.nESN:
CHILLED, OR FROZEN, 719 632 699 862 3127 87 1 477 987 13 382 N 12 12
031.7 FISh, EXCEPT SMELLFiSM-cSALTED, Dll!b:
O SMOKED %W 772 187 16 73% eS51 30 288 307 €26 327
0313 SnELLFISH, EXCEPT PREPARED OR CANNED o %8 317 va2% 206 us 352 106 a8 14 063 e8) . 320

Source: U.S. Bureau of the Census, Guide to Foreign Trade Statistics, 1975. U.S. Government
Printing Office, Washington, D.C.
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C. General Personnel Benefit Factors

The following personnel benefit factors may be used in calculating personnel benefits
resulting from the implementation of a regulation. Factors are provided for both wages and
medical expenses. In addition, data are provided on the extent of injuries in the maritime
and longshore industries. These latter data provide at least some bases for estimating the

average duration of work related injuries.

Table 8

Basic Hourly Rates For Selected Longshore Occupations
Pacific Maritime Association
July 1977

Longshoremen - General Cargo:
Basic rate first 6 hours $8.37
Overtime rate for next 2 hours 12.555

Container Freight Station (CFS) utility men 9.415

1) Excludes Benefit Package

Source: U. S. Department of Labor, Bureau of Labor Statistics, Wage Chronology: Pacific
Maritime Association and the International Longshoremen's and Warehousemen's Union, 1934

- 1978, Bulletin No. 1960.

Table 9
Longshore and Harbor Workers Injuries Reported and Time Lost from Work
No. of Injuries No. of Injuries
Where Workers Lost
More than | shift

1976 195,198 39,262
1977 205,584 41,031
1978 217,367 46,798

Sources U. S. Department of Labor, Office of Longshore and Harbor Workers Compensa-
tion. Telephone: (202) 523-8721.
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Table 10

HOSPITAL EXPENSE AND REVENUE

10A. Hospitalization Expense Per Inpatient Day
Daily Expense !
Private Community Government |
Year Hospital Hospital 4
1975 $133.81 $132.41
1976 152.76 148,68
1977 173,98 167.37
1978 194.36 186.77 z
H
10B. Hospitalization RevenuelPer Qutpatient Visit g
'
1977 $36.42 N/A '
1978 41.85 N/A

1 Expense per outpatient was not available,

P ey

Source: American Hospital Association, Hospital Statistics, 1979 Edition. This publication is
available in the Department of Health, Education and Welfare Library,
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D. In-House Personnel Benefit Factors

These factors were extracted from COMDTNOTE 7100, dated 31 January 1978, and
are listed here strictly as a convenience to the regulatory staff. Factors are in 1978 dollars.

Table 11

Pay, Allowances and Salaries.

Annual Salaryl

Civilian BudgetAverage
GS-18 $ 51,400
GS-17 51,400
GS-16 45,900
GS-15 39,200
GS-14 33,400
GS-13 28,300
GS-12 23,900
GS-11 20,000
GS-10 18,200
GS-9 16,600
GS-8 15,500
GS-7 13,600
GS-6 12,300
GS-5 11,000
GS-4 9,900
GS-3 8,900
GS-2 7,900
GS-1 7,000
Wageboard 18,700

1 General Schedule Pay Scales limit the basic compensation rate for employees at
these levels to the rate for level V of the executive schedule at $47,500. The
additional amount of approximately $3,900 is for the governments' contribution for
Civil Service Retirement, FEHGA and FEGLIA. These factors do not include
overseas station allowances.




Table 12
Military Pay and Allowances

When Grade Distribution Not Known:

Commissioned Officers $ 23,400

Warrant Officers 20,700

Enlisted Men 11,600
0-6 (CAPT) 37,300
0-5 (CDR) 31,000
0-4 (LCDR) 26,200
0-3(LT) 22,200
0-2 (LTIG) 18,000
0-1 (ENS) 13,100
w-4 25,000
w-3 21,100
w-2 18,300
E-9 (MCPO) 21,100
E-8 (SMPO) 18,300
E-7 (CPO) 16,200
E-6 (PO1) 13,800
E-5 (PO2) 11,600
E-4 (PO3) 10,000
E-3 (SN) 8,900
E-2 (SA) 7,700
E-1 (SR) 7,100
Flight Pay:

Commissioned Officers 2,500

Warrant Officers 1,800

Enlisted Men 1,050

Sea or Foreign Duty Pay:
Enlisted Men 170

Note: The above military pay and allowances cost estimates do not include
overseas station allowances. Such costs are to be calculated separately
based on current rates, and where applicable, added to the above costs
estimates.

2. Support Costs

See Table 13 for standard factors used in calculating Coast Guard
personnel support costs.
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E. Environmental and Property Benefit Factors

The following benefit factors may be used in calculating the dollar value of

benefits to marine and marine related resources. These factors will be applicable
to the development of quantifiable es benefits when a scenario or past incident is
used to provide a range of possible benefit values for a reduction in marine
casualties.
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TABLE 16

CRUDE OIL MOVEMENT BY WATER 1974
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Source: U.S. Department of the Interior, Geological Survey
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TABLE 17
PETROLEUM PRODUCTS MOVEMENT BY WATER 1974
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Table 18

Value of Tourism Trade
in Selected U, S. Coastal Counties

Travel Travel Travel Coastal Tourism As
Counties Travel Generated Generated Expended A % of State
No./ % of Expend. Payroll Empl. State Total Total for Travel
State State Year (000's) (000's) (Jobs) (000's) (%)

Washington 14/39 (36) 1977 51,289,576  $337,868 47,093 1,801,000 71.60
Oregon 7/36 (19) 1977 310,309 79,788 14,940 1,372,000 22.61
Texas! £5/254 (6} 1978 583,929 141,303 21,138 7,000,000 3.34
Maryland 1 /25 (58) 1976 769,751 179,716 27,815 1,753,889 43.88
Pennsylvanial t/67 (1.5) 1976 135,296 27,672 4,951 4,690,050 2.88
S. Carolina 6/46 (13) 1976 824,970 175,612 33,179 1,704,643 48.39
Virginia 15%/95 (16) 1978 395,723 15,939 85,598 1,894,100 20.39
Ohiol 8/88 (9) 1976 1,044,600 244,722 38,846 3,183,434 32.81
Louisiana 15/64 (23) 1977 1,394,707 355,315 51,926 1,959,306 71.18
Deleware 3/3%* (100) 1977 313,000 108,000 14,870 313,000 100.00%*
Indiana 2/92(2) 1977 60,946 11,796 2,311 1,771,639 3.44

* Includes Norfolk and Virginia Beach Figures

»* However, Sussex County enjoys most of the travel trade, with most of the tourism
resources located there.

Note:
!

For {976 these states were in the top ten in U. S, Travel Reciepts

Source: U. S. Travel Data Center; 1899 L. St., N.W., Washington, D. C. Data compiled under
contract to listed states
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State
California

Florida

New York

*Texas
*Pennsylvania
Michigan
Illinois

New Jersey
*QOhio

Minnesota

Travel Receipts Include:

Lodging
Food

Table 19

Top Ten States Travel Receipts

1976

Receipts $(millions)
$11,140.7

3,762.2
5,930.3
5,666.7
4,305.2
3,616.1
3,507.8
2,974.4
2,963.7

2,775.8

* Data provided for Coastal Counties of these States

Public Transportation
Auto Transportation

Entertainment & Recreation
Incidental Purchases

Source: U. S. Travel Data Center, 1899 L. St., N. W., Washington, D. C.

135

e e g =




g8l

[ 1)
L 1)
ot
vis

[ 5: 4
14 ]
4 3

4
roe
b4
o8
[
eTL
L 3
e
roo
e

(gDl M SAM00 (08 ¥) punoy

L Fakl g

(3 4
I3 {13
%
X244
e
798

[ )3
(4]
[}

L 43
iz
reL

T
€z
oL
98t
e
tTe
i
eTes
i
oz
(1.3
a9l
[y 13
Yot
ol
re

TT
ol
gty

2 1]
% 4
L)
z
1243
(X ]
T
P
¥ 1
L3
L8
X~
-3 .13

(g0 ¥) S8y0g

[0
&
zel
8oy
9'8e®
999
9zIL
(3,1
a8

%]
L'PESs
az9¢
o
(1> 18
00§
s
37
o
L1'92E
oy
o
o'sey

¥
izt
[X-4
vl
[47
Sl
L4
(¥4
9481
L1188
.Ico X} WpURGy

HS1d

ré €9
9 re
9'8s4 6'SLE
'8} L'8L
(3 ¥4 re9
oL oIt
-3 124 8'tey
9'st (%4
o'LEL £ToL
L7708 ozeL
o 8¢l
L'es 095
L'yEe - 4>
€6 L 4]
S8 rZi
1 4] Vet
£z (-1.13
S8t LS
88z L
o8z o'
8'95 7’601
9 8
88z ey
oSz 14 13
ris e
oL L3
il 14
8 13
€0S sE
9'Sy 5>
Leol vo8
ig0t x) sityog .oo— x) spunog
[ ERRE
ey

GOCLPEG IIOUINOL "D “VOIBUIYIIAY “M'N “TIIIS USATYSHUM OOEL IV VON] SMOUNUOT 4O JURUANANG “SNANS SNLS!] DUy PUOBEN S0snng

1’6
(Y13
e
[-§2: 13
zall
ree
8¢9
oy
t4
144
Tse
e
L-¥1%
0'aL
oSt
P

[
o9t
zee
99T
Lre
€6z
z
[x4)
s's
141
Z
- 413
g
8'c9
14 1)
(3>

(g0t x) sioQ

(g0} %) spunayg

K812

%13
ozZs
99
[§:244
L'66L
2 44
a'sii
Teszl
85
s
4's8L
(X4
x4
sertt
1'ss
&

(4
vieZ
9'08Z
BEVS
8's1
9695
s
(3> 13
74}
181
(¥4
e
§€
LUt
TarL
§008

14 ]
Iy 1'e
001 T
1o 331
901 Lrve
F4 1 SEC
vive 99y
:$> 4 58
v'ee TSt
L6 »ol
96y 8y
¥'80¢ 0082
89 Lre
oz L'Et
o'tL 8'st
azL S0z
L'y Lres
o'sT 808
o8 (344
0'ss 696
9l L'y
424 o6E
g L3
1S L08
£ £
€6 56
A S
(N34 o8
ey L'9€
Z'98 SSL
_.e— x) $#it0Q -Oo_. x) spunay

L ERRE L

SUAINPUY USLTIYS PUE Sty iIsuILIO] Beq ABUlLIIRI] 0T 81qey

s

€t
x4
LA
[y A%
5891
1'8¢
e
(MY 4
8z
Ser
P23
8oL
ro8
oLl
'S
(91
Lol
(¥ 24
18t

€T

ror

I

X4}

144

[A:1)

v

e

v

69%

X4

zoe
..o— ¥} siqroQ

gt spunog

L4133
4.
699
e
g'sr8
L'vd
g'Lot
goLEl
14 ]
gzitt
(4724
tTee
(X714
sy
L 3

[A ]
9's0Z
rsd
guy
[
v
¢
ogit
ot
44
4}
128
6z
<°00Z
gint
Laoy

(ML) 3SRy PPN

menseuwe)
Pusmy Spogy
oyt magy
L ]
b, ]

(mMoy) pusiug may

136




Page lof 9

Table 21

PROFILE OF POLLUTING INCIDENTS IN U.S. WATERS
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Page2of 9
Table 21 (Continued)

PROFILE OF POLLUTING INCIDENTS IN U.S. WATERS

#
Oil And Other Substances
Type Of Material Discharge

Number of % of Volume in % of ' %

Incidents Total -_Gallons Total 3
Crude oi! 2,667 211 4,990,691 14.7
Fuel oil 909 72 9,780,886 289 :
Gasoline 658 52 764,168 23 ¢
Other distillate “
fuel oil 251 2.0 462,140 1.4
Solvent 34 0.3 95,317 0.3
Diesel Oil 2,063 163 1,100,133 3.2
Asphalt or residual
fuel oil 132 1.0 4,982,195 14.7
Animal or vegetable
oil 93 0.7 94,513 0.3
Waste oil 1,217 9.6 131,377 0.4
Other oil 2,636 20.8 724,294 2.1
Liquid chemical 296 23 2,110,048 6.2
Other pollutant
(Sewage, dredge, spoil,
chemical wastes, etc.) 130 1.0 6,468,940 19.1
Natural Substance 94 0.7 6,468 0.0
Other Material 1486 1.2 2,120,386 6.3
Unknown material 329 Jdos 20,274 0.1 ;
TOTAL 12,655 100.0 33,851,830 100.0 :
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Page3of 9 r
Table 21 (Continued) i

PROFILE OF POLLUTING INCIDENTS IN U.S. WATERS ‘

Ol And Other Substances

Sources |
rJ
Number of % of Volume in % of '
VESSELS Incideﬂ Total Gallons Total
1. Dry Cargo Ships 41 0.3 11,679 0.0
2. Dry cargo barges 324 26 24,840 0.1 ]
3. Tank ships 623 49 8,930,029 26.4 I’
4. Tank bargss 976 7.2 1,953,442 58 ) b
8. Combatant vessels 179 14 26,987 04 %
8. Other vessels 1,153 8.1 245,013 0.7
TOTAL 3,296 26.0 11,191,990 331
LAND VEHICLES
1. Rail vehicles 82 0.6 269,440 08
2. Highway vehicles 335 26 323,391 1.0
3. Other/unknown vehicles _4_7_ 04 20,968 0.1
TOTAL 464 36 613,799 1.
NON-TRANSPORTATION-RELATED
FACILITIES
1.  Onshore refinery 101 08 211,614 0.6
2. Onshore bulk/storsge 365 29 6,873,932 174
3. Onshore production 242 1.9 389,053 1.0
4. Oftfshare production facilities 1,358 10.7 274,732 os
6. Other facilities 1,055 8.3 9,759,869 28.8
TOTAL 3121 24.6 16,469,200 480 i
PIPELINES 653 52 4,530,094 134 t
MARINE FACILITIES f
1. Onshore/offshore bulk cargo 13
transfer 3 25 333,712 1.0
2. Onshore/otffshore fueling 88 0.7 21,708 0.1
3. Onshore/otishore nonbulk
cargo transter 23 0.2 15,643 0.0
4. Other transportation related ;
marine facility
128 1.0 5,787 0.0
TOTAL 560 44 376,850 1.9 ;
LAND FACILITIES 182 14 442,730 13 |
MISC/UNKNOWN 43719 346 227,167 0.7 '
TOTAL 12,655 100.0 33,851,830 100.0
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Page4of 9

Table 21 (Continued)

|
PROFILE OF POLLUTING INCIDENTS IN U.S. WATERS {

H
|
Oil and Other Substances
Discharge Versus Size 1

Volume ey Tom VGatons Toml

Unknown 2,650 209 10 0.0

09 gal. 4,444 35.1 11,041 0.0

10-49 gal. 2,470 19.5 51,582 0.2

50-99 gal. 774 6.1 49,248 0.1

100498 gal. 1,202 95 253,266 0.7

500-999 gal, 304 24 200,622 0.6

1000-2499 gal. 344 2.7 515236 1.5

25004999 gal. 187 15 636,753 19

5000-5999 gal. 134 114 827,112 22

10,000-49,999 gal. 97 0.8 1,913,964 5.7

£0,000.98,999 gal, 17 0.1 1,154,916 34

100,000-999,999 gal, 19 0.2 5,018516 148

Above 1 Million gaf. 7 __0_1_ 23,120,000 10.0

TOTAL 12,655 100.0 33,851,830  100.0




Page 5 of 9
Table 21 (Continued)
PROFILE OF POLLUTING INCIDENTS IN U.S. WATERS
Oil And Hazardous Substances
Causes

Number of % of Volume in % of
Incidents Total Gallons Total
Hull/tank rupture/leak T 782 62 8,128,139 24.0

Transportation pipefine
rupture/lsak 522 4.1 2,281,746 6.7
Other structural failure amn 32 12,193,880 36.0
Pipe rupture/leak 875 8.9 4,120,886 12.2
Railroad/Highway/Aircraft Accidents 257 20 481,647 14
Valve failure 400 3.2 277,387 0.8
Pump failure 158 1.2 648,773 19
Other rupture/leak 343 2.7 80,343 0.2
Other equipment failure 1,025 8.1 905,502 2.7
Tank overflow 1,072 85 2713272 08
improper handling operation 499 3.9 346,499 1.0
Other personnel error 630 4.2 434,786 13
Bilge pumping 242 19 9,407 0.0
Ballast pumping 34 0.3 2,085 0.0
Other intentional Jdischarge 228 18 784,378 23
Naturs! or chronic phenomenon 318 25 118,798 04
Unknown _4259_ 3’_“_’_ 2,764,352 8.2
TOTAL 12,655 102.0 33,851,830 100.0




Page 6 of 9
Table 21 (Continued)
PROFILE OF POLLUTING INCIDENTS IN U.S. WATERS
SOURCE VS CAUSE: Oil and Hazardous Substences 1976
Number of tacdents
Volume in Gallons ‘
Mol Trars Pipe Other '
[Y Pipe Other Rupture Rupture
Tank Rupture $truct or or
Cesk or Lesk Faiture Lesk Loak
1
89 ] 6 14 23 !
Tenkshigs ThaT v 507555 Ti% Yos :
T iin A1A 2 39 '
Tonkbarges 1141010 92974 600 311 5a '
A 2
Dryoacharpe o x i 3 702
1 2 [ 3 [ '
Drycarship To73 ] ] 5560 1%
i 3 3 11
Combatents w5 x o N3] 0%
207 3 103 [ 37
Other Vesseh F1503 b #0501 1 7 55
Reil Vehiclss m‘sgm x x 8;5 x
. 44 1 7 6 18
Highway 8931 T f313) P33 19t
Other Vehicle -é x T’g x Iﬁa
. 4
Onshore Refinery % $ ¥ % 5 |
{
' 6 2 47 19
Onshore Butk Storage 5147125 G TEEE1 §2e15 2243 [
) 6 43 12 36 )
Onshore Production G 2758 TS 13 Fir [
. . 8 27 155 129 32 |
Offshore Procuction ) BAE: 456 o 7 |
|
. 1 _1az_ 4 " 11
Pipelines ki ] resty E76 S =T !
a8 [ 43 102 a1 |
Othes Facility [5377] 15905735 Frazess) 403 578 :
i
Onthore/Otshare 2 -] L 9 17 |
Fuel Transter %65 5T (D) 12 823
Omhore/Offshare 7 12 e _ ¥» ar
Butk Transier 150620 m 274 23602 19875
Onshoare/Otfshore 2 3 [ ]
Non-bulk Transier 3155 + % 102 184
; ——— e r———— g
Other Transportation 3 & 13 1
‘aring Froiity 151 7% 10h4 270 ."I%-
Other Tran-portation 11 1 7 12 3
Lend Facitity &§4000 12460 Béza0 47400 T
fown 11 S 32 &
WMisc and Unk 5ize % 123 5319 137
Causes. "2 522 A1 675 )
: Grand Toul B120159 8174 121¢3530 I o7
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Page 7 of 9
Table 21 (Continued)
PROFILE OF POLLUTING INCIDENTS IN U.S. WATERS
SOURCE VS CAUSE - 1976
Oil and Hazardous Substances
{mpropsr
Othet E quipmeant
Vawe Pump Equipment Tenk Operations
Failure Ferlure Faiiure Overtiow Handiing
58 4 a 182
Tankshups E2537 Y 9% 2333 A
8} 2 18 224 12
Tankberges &40 101 nish
4 £
Drycetbarge x x -6'6 ﬁ? 129
. ¢ 2 29 86 32
Dryasrship E3H I |33 wH 30
1 2 16 a5 8
Comuatants i) 13 1 1] Vi 353
19 3 66 18 )
Other Vemets ey = =% Tesy 1174
" 4 1 1 1
i Vetucies To08 x 55 0% 565
-2 =L 0 40 5
Highwey 106332 300 567 7216 3503
Other Vehde % x % : '%5
1
O it % 5 & & %
24 10 n 50
Onshors Bulk Storsge 172933 V4653 & 1833 a19%
. 22 36 e
Onshore Production 75814 3258 165063 ¥Y] 263
112 68 297 £3 29
Ottshors Producuon $755 & £2267 7t 53
. 5 2 18 1 5
Pipatines 1333 53186 5653 ) CEES)
. 35 16 218__ 97 €5
Othar Facility 29413 $04002 570673 59110 FHa1g
Onshore/Ottthore 2 | 8 2
Fuel Transter Fi1} x .13 £52 4
Onshore/Qtfthore k] 4 55 33 A0
Bulk Transter 3691 33 6634 jac3s $5386
Onshore/Offshore 1 1 3
Non-buik Transfer X 7] ¥ {2026 x
Other Transportation 1 ] 15 RI'N
Marine Facility '16 o 237 807 687
Other Transportation 3 ] 4 24
Land Fsaitity 4830 550 111 T BLYAS
. 3 5 17 16 10
Mise and Unknown 41 112 7113 Yy  SF7]
: 4 _J58 _t025 107 499
Couses: Grond Total a7 773 85502 L3517 YTV
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PROFILE OF POLLUTING INCIDENTS IN U.S. WATERS

Table 2] (Continued)

SOURCE VS CAUSE - 1978

Oil and Hazardous Substancos

Page 8 of 9

Raiiroad
Other Highway
Personnel Aircratt Bilge Batlast
Error Accsdent Pumping Pumping
42 b ] 14
Tonkshups % w7 a1 29
52 S5 R
T ankborgee $963% ® 427 x
[ ] 1
Drycsrbengs % x 700 x
p_] 31 10
Dryearship 7 x k313 k=)
14 ? 2
Combatants B x ® 20
7 J51 4
Other Veneh F430 n 866 20
Rai ; A8
il Vehicies x T3608 x x
MHighwey n’% 149 x x
Other Vehicke -& ﬁl%‘ x x
. 1] 1
Ornehore Refinery 50568 x LT x
27 4
Onshore ulk Storage 3T % x x
Omhore Production ﬁ 5-154_9 x x
Ofishore Production z% x x '&-
Poona =k & - s
. L]
Other Foaility 3558 1_015]6—7' x x
Onshore/Otishore %
Fue! Trsnster
Ornshore/Ottshore
Buik Transter -é.;ﬂ
On<hore/Otshere _&
Nor. bulx Trensier
Other Tremporiation a_
Marme Foakty
Other Tramportation
Land Faciity 'lz%f
Wisc ond Unknown -é%-i
Cousen Grond Toant ii%%




Page 9 of 9
Table 21 (Continued)

PROFILE OF POLLUTING INCIDENTS IN U.S. WATERS
SOURCE VS CAUSE ~ 1976

Oil and Hazardous Substances
Naturat
Other or Sources
intentional Chronic Grand
Discharge Phenomenon Unknown Total ]
. 19 i 75 €23
Tankships 1905 511 13645 8930026
Tenkbe 9 2 a0 976
enkbarges 675519 2 2373 1983442 i
] 2 ) |
Drycarberge x ) 20 11679 L
) 6 a2 53 324
Dryanhip () 3 2635 sed 3
2 38 179 4
Combstants 173 x 3345 26987
32 12 182 1153
Other Vessals 17240 130 42480 745013
]
Rl Venicte w w0 i T *
' 6 1 12 335
Highway 597 5060 732 3351 '
Ot Veticie w5 x % w5 '
] 7 14 101
Onshore Refinery 1) 282 265 31614
. - 22 ~22__ 285
Onahore B stk Storage 164614 0948 14529 €373932
i
y . 4 _ 21 242
Orahare Production 36524 3% e 45053
Offshore Prod.ction -:—8 % ‘-;;;f-i 5%% ?
Piseline 10 3 _24 653
pe 17456 16257 $5402 530094
” 60 a7 182 1055
Other Facility 19203 3803 TRIT% 59663
Onshore/OHshore 1 12 3
Fuel Transter 1 x 17583 21708
Omshore/OtHshore L 26 13 an
Bulk Transter 261 41027 650 333712
Onshore/O*Hrhore x 1 2 22
Non-bulk Transfer 1 [ 15643
Other Tramportation 4 6 13 128 E
tharine Faglrty 6 (] 335 787 :
Othet Trariporation " 23 23 _ 182 !
Land Fesihty 6143 313 38527 %279 !
'
24 120 4057 4379
Mg and Unknown 8757 0550 85195 237967 !
. 228 13 v52 12653
Causas: Grand Total Ted378 16798 7764352 NeE1630

Source: U.S. Coast Guard, U.S. Department of Transportation,
In And Around U.S. Waters, 1976 (Draft).
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SECTION VIIl
FLEET FORECAST

A. Introduction

The preceding sections of this manual present procedures and factors with which the
regulatory staff can measure industry and government benefits of CVS regulations. This
section contains forecasts of U.S. and world commercial fleets necessary to complete many
of the formats for benefit measurement. In addition, recommendations are presented for

those occasions when these forecasts are not adequate as presented.

B. Forecast Background

The U.S. and world fleet forecasts presented herein summarize the findings published
in Merchant Fleet Forecast of Vessels in U. S. - Foreign Trade, a report prepared by Temple,

Barker and Sloan, Inc. (TBS), under contract to the Office of Commercial Development,
Maritime Administration, U. S. Department of Commerce. The TBS study, which was
released in May, 1978, is one of several analyses of merchant fleets frequently prepared

under the aegis of the Maritime Administration,

Several such forecasts were examined. The TBS study was chosen as the source of the
enclosed forecasts because it was the most current and detailed analysis available, The TBS
forecasts were prepared using Maritime Administration cargo forecasts by trade routes;
commercial, operating, and national maritime policy as well as general commercial factors.
The resultant fleet forecast prepared by TBS contained the number, size, and design
characteristics of nine types of commercial vessels. In addition, U. S. and worldwide
projections of new construction by vessel type were prepared for the forecast period. Such
projections can be of particular use to the regulatory staff when analyzing regulations which
specifically address newly constructed vessels. The forecasts provided in this section also
summarize those TBS findings. If detail greater than that provided herein is needed, the

regulatory staff can turn to the original report.

It has been noted that the TBS study is just one of many analyses of U.S. and
worldwide merchant vessel fleets sponsored by the Maritime Administration. As time passes
or needs and requirements change, it will become necessary for the regulatory staff to seek
other, perhaps more timely fleet forecasts. It is likely the Maritime Administration will
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continue to be the best source of such information and it is, therefore, recommended that
future searches for fleet forecasts begin within that organization. Among the Maritime
Administration offices frequently sponsoring such fleet analyses are: the Office of Trade
Studies and Statistics; the Office of Maritime Manpower; and, the Office of Commercial

Development.

C. Using Forecasts

As indicated in Section V, Formats for Benefit Measurement, one of the first things
the regulatory staff must do in measuring benefits is to separate the impacted vesse!l
population into classes by size and by type. This is, of course, because the benefits of a
regulation often will vary with different sizes and different types of vessels. Having done so,
the regulatory staff then provides the identifying information required at the top of Formats
1 - 3 as appropriate. The regulatory staff identifies the vessel type (e.g., general cargo
ships), describes the vessel size (e.g., 5 - 10 DWT), and indicates the vessel class according

to the system decided upon. Only those formats pertinent to the analysis need be completed.

The regulatory staff may encounter certain difficulties in utilizing these fleet
forecasts. The first area of difficulty could be the TBS classification system which assigns
51 vessel types to 9 groups. Table 22 presents the composition of the 9 vessel groupings. A
regulation which addresses a vessel type within a vessel group (e.g., tanker) could pose
problems to the regulatory staff. In such cases, one vf two courses is recommended. First,
the regulatory staff could examine alternate sources of information. For example, the Coast
Guard regularly publishes lists of inspected tankships including information about cargo
carried, size, age, etc. This data is current and rather detailed, and provides the means by
which the regulatory staff can determine the ratio of a particular ship type to the larger
vessel grouping. The second option would be to use expert estimates of the ratio of ship type
to vessel group. Such ratios can then be used to multiply the total values for a vessel group

to come up with an estimated count of a particular type within the group.

Another source of difficulty could be the forecast's use of 5-year increments extending
only to year 2000. In the event the regulatory staff needs annual forecasts or forecasts
beyond the study's horizon, a simple linear extrapolation should be adequate. If, for example,
the regulatory staff needed annual forecasts for 1980 - 1990, a simple method would be to:
(1) calculate TBS forecast changes in fleet size from 1980 - 1985; (2) divide TBS forecast
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Table 22
ASSIGNMENT OF SHIP TYPES
TO VESSEL GROUPS

Conventional General Cargo

Freighter
Freighter/Nuclear
Freighter/Refrig.
Combo. Pass. & Cargo
Combo/Refrig.
Combo/Nuclear

Partial Container

Pallet Carrier
Partial Container

Full Containership

Containership
Container/Car Carrier
Container/Rail Carrier
Container/Ro-Ro
Roll-on/Roli-off

Barge Carrier

Barge Carrier
Container/Barge Carrier

Neobulk

Bulk/Car Carrier
Bulk/Containership
Bulk/Timber Carrier
Car Carrier

Timber Carrier
Cattle Carrier

Dry Bulk

Bauxite Carrier
Bulk Carrier
Cement Carrier
Colliers
Limestone Carrier
Nickel Carrier
Ore Carrier
Pellett Carrier
Phosphate Carrier
Salt Carrier

Sand Carrier

Urea Carrier
Woodchip Carrier

Combination Carriers

Bulk/011
Ore/Bulk/0i1
Ore/0i1 Carrier

Liquefied Gas

LPG Tanker
LNG Tanker

Liquid Bulk Carrier

Asphalt Tanker
Asphalt/Bitumen
Bitumen
Chemical Tanker
Molasses Tanker
Nuclear Tanker
Phosphorus Tanker
Solvents Tanker
Sulphur Tanker
Tanker

Whaling Tanker
Wine Tanker

Source: Merchant Fleet Forecast of Vessels in U. S. - Foreign Trade,

Temple, Barker & Sloane, Inc., Table V - 10
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changes in fleet size over that period by 5 to estimate annual rate, adjust 1980 values to
estimate 1981, then use 1981 values to estimate 1982 and continue through to 1985; (4)
repeat the procedure for the period 1985 - 1990. In the event the regulatory staff needs a
forecast beyond 2000, analysis of the trend forecast between 1980 - 2000 should be done to
estimate a rate of change in the fleet size. The calculated rate of change can then be used
to project forward as far as needed. It should be noted again that the regulatory staff mighg

also consider seeking additional forecasts from other sources.

Another shortcoming of the TBS fleet forecast is its focus upon the world fleet rather
than U. S. Flag fleet. This focus is, however, somewhat predictable because it is far easier
to estimate worldwide vessel numbers than it is to distribute that world fleet among
particular flags. The former requires estimates of worldwide cargo movements while the
latter requires numerous presumptions about matters political in nature. The regulatory
staff should understand this situation exists even though little can be done about it. The
regulatory staff must assume that the factors that determine which flag of registry a vessel
uses will balance themselves and that present circumstances will continue into the future.

The regulatory staff should recognize that both the fleet forecasts and the projections
of new construction exclude vessels under 1,000 DWT. As a result, certain vessels such as
inland waterway barges are ignored by the forecasts. If the regulatory staff has a need for
data on such vessels, other sources will have to be explored. One recommended avenue

would be Coast Guard records of inspected or certificated vessels.

Tables 23 to 34 are representative of fleet forecast information the regulatory staff

can use in their manipulations for benefit procedures.
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