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I INTRODUCTION

This supplemental report is intended to amplify the associated main
report titled "A Recommended Plan for Implementing Presidential Initia-
tives Concerning 0il Pollution Response" and is dependent on it to
provide continuity and completeness. It is assumed that the reader

is familiar with the main report, and desires further details on one

or more topics treated therein. Reviewers requiring additional informa-
tion may refer to the background reports that further support this

study effort. The contents of this report are summarized below.

Section II examines the site configuration and proposed equipment

levels and explains the assumed capacities of primary response equipment.

The basis for establishing the levels of equipment at each site is discussed.

The response capability of the proposed configuration is examined based on 'j
the stated criteria and on five assumptions concerning the uses of equipment

from one or more sites in responding to any particular spill. All equipment

items proposed for the inventory are listed together with their assumed unit

cost.

Section III discusses the support requirements for the proposed configu-
ration including personnel, the National Strike Force, and shore facility
requirements. The need for massive spill contingency planning is discussed.

Features desirable in Coast Guard boats, ships, and aircraft to facilitate

e e £ bitalb

the support of pollution response operations are summarized. The requirements

for acquisition of the proposed equipment inventory over a 3 year period are

also examined.
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Section IV analyzes alternatives to the proposed configuration as well

as equipment and support levels. Current response capability is evaluated
in this section, so that the reviewer can assess the alternative of meeting

the Presidential goals with current capabilities.

Section V is an elaboration on section 3 of the main report. Expanded
discussion of pollution prevention through tanker salvage, oil spill
response, and oil spill response in ice infested waters is included.
Recommendations for continued developmental work are keyed to this dis-

cussion.

Section VI consolidates the discussion of Section V into a proposed
5 year Research and Development Plan, and discusses specific R&D needs

as well as projects rejected but not explicitly addressed elsewhere.
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Section IV analyzes alternatives to the proposed configuration as well
as equipment and suppert levels. Current response capability is evaluated
in this section, so that the reviewer can assess the alternative of meeting

the Presidential goals with current capabilities.

Section V is an elaboration on section 3 of the main report. Expanded
discussion of pollution prevention through tanker salvage, oil spill
response, and oil spill response in ice infested waters is included.
Recommendations for continued developmental work are keyed to this dis-

cussion.

Section VI consolidates the discussion of Section V into a proposed
5 year Research and Development Plan, and discusses specific R&D needs

as well as projects rejected but not explicitly addressed elsewhere.




II ANALYSIS OF RECOMMENDED SITING .. NFIGURATION AND EQUIPMENT LEVELS

INTRODUCTION. The main report indicates that equipment should be sited

at fourteen locations within the contiguous states, as well as in Alaska, ;
Hawaii, and Puerto Rico. As previously indicated these sites were
selected because they are believed to be the most probable locations for
major pollution incidents. The purpose of this analysis is to indicate f
how equipment levels were arrived at, and to quantify the pollution

response capability of the recommended configuration.

Figure II-1 is a distribution curve of spills greater than 50,000 gallons
occurring within the U.S. since 1974. The curve indicates that the great-
est volume of spilled oil results from a very few large sills. A closer

look at the statistics indicates that on the average one spill of approx-

v
== “""rnn—.;_"'" s

imately one million gallons can be expected every year. Because of this
it was decided that each geographical region of the country should have

the ability to clean up a discharge of up to one million gallons in a

it i

minimal of time.

An analysis of winter weather conditions in the northeast was undertaken
to determine the period of good weather that can typically be counted on
to'accomplish recovery. The northeast was chosen because there is a
higher probability that an incident will occur in this area, and good
weather data was available for the area. Recovery was chosen as it is
more likely that weather conditions will affect recovery operations than
offloading operations. Table II-1 indicates the results of this analysis.

From this data it can be shown that the average duration between winter

storms during which recovery operations could be undertaken in the north-

| east will be approximately 70 hours.

w
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Because of this it was decided that the regional goal should be to be able

to mount a response to a discharge of up to one million gallons in time to |
permit the cleanup to be accomplished within 72 hours after cleanup

efforts were initiated.

In order to determine equipment levels needed to meet the above stated
goal specific equipment, such as the ADAPTS, which is in the current Coast
Guard inventory was used. It should be understood however, that it is the
total operational capacity (gallons per day offloaded or recovered) in
combination with the ready transportability features of the equipment
which is being proposed. Developments in the technology and in the
marketplace between the time of this report and the time of any implemen-

tation will ultimately determine the specific equipment selected.

The capacity of all offloading and recovery equipment is strongly

influenced by several specific variables in any operation. In order to e
carry out the systems analysis required, the Transportation System Center

(TSC) made assumptions concerning the performance of the Coast Guard

developed ADAPTS and skimming barrier system as outlined below. These

assumptions have been utilized throughout their work and they have also

been used throughout this report. Offloading, skimming, and storage

requirements are addressed below. Other equipment requirements are

addressed at the end of this section.

OFFLOADING. The pumping rate of the double stage ADAPTS using a double
stage submersible pump varies with o0il viscosity and total head. A
nominal rate of 1000 gallons per minute (gpm) is assumed even though rates
of 1700 gpm are possible for certain oils and temperatures. If two hours

per day are allowed for down time for each pump (minor repair and




adjustment), hook up, prime mover down time, and 10% of the remaining

time is allowed for set up and changing from tank to tank, then 1 ADAPTS

will average 1.2 million gallons of o0il pumped every 24 hours.

SKIMMING. The skimming barrier (OWOCRS - Open Water 0il Containment and

Recovery System) has a recovery capacity of 63,000 gallons per day. This
is based on a nominal pumping rate of 600 gpm, and a recovery efficiency
estimated at 50%. Allowing an active working day of 10 hours accounts for
darkness, changing of receivers, and maintenance. An average oil slick
thickness of 0.0125 inches is assumed. A maneuvering efficiency of 35%

is also imposed to account for failure to encounter oil uniformly across
the entire opening of the skimming barrier due to patchiness of the slick

and difficulty in maneuvering the entire system.

TEMPORARY STORAGE. Temporary storage capacity to support offloading is

provided for use in the early hours of operation in spill response since
barges are not always readily available. This storage capacity is
identified as the Dunlop Dracon Type O collapsible barge, which is
credited with a nominal capacity of 247,000 gallons in an open ocean
situation (85% of total volume capacity). Each Type O barge would provide
about four hours of offloading capacity at the nominal rate of 1000 gpm.
Thus, one Type O barge is provided in the major high volume regions and
two are provided at the air site. Dunlop Type F collapsible barges with

a nominal capacity of 42,000 gallons in open ocean conditions have been
selected for use with skimming barriers on the basis of their size and

towing considerations for support of recovery operations. A day's




operation would require about 1.5 barges for a single skimming barrier.

EQUIPMENT LEVELS FOR SITES. As previously mentioned the sites selected by

TSC, based on spill potential, were accepted by the Task Force. The
latter group however, believed that each site needed to have an ability to
deliver equipment over the road, as well as over the water; while TSC
suggested that certain sites should only have either a land or water capa-
bility. The Task Force also decided that even though land delivery of
equipment would provide the most efficient way to deliver equipment, land
delivery must be backed up by air delivery, even though the latter mode

is severely weight limited.

For the reasons specified above the major equipment levels for the various
sites were derived to provide for the recovery of up to one million
gallons of o0il from open water over a period of 72 hours. Based on the
previous analysis of equipment capabilities it can be shown that 6

skimming barrier wunits would be required to accomplish this goal.

An iterative process was undertaken to ascertain the number of recovery
units which should be placed at each location to assure that the above
goal could be met with only the use of regionally available resources.
Table II-2 is the result of this process. Equipment available within

a region from the commerical, private sectors and other government
agencies were considered in arriving at these figures. The results are
considered to address the potential spill threat at each location, while

accounting for equipment available at adjacent sites within the region.




TABLE II-2 RECOMMENDED MAJOR EQUIPMENT LEVELS
Site Skimming Of floading
Name Units (1) Units (2)
EAST COAST
Boston 4/6 1/1
New York 3/5 1/1
Philadelphia 3/9 2/1
Portsmouth 6/9 1/0
GULF COAST
Clearwater 3/5 1/2
Pascagoula 2/3 1/0
New Orleans 4/6 1/1
Sabine 2/3 1/0
Galveston 4/6 1/1
Port Aransas 2/3 1/0
WEST COAST
Los Angeles 3/6 1I/1
San Francisco 4/5 1/1
Seattle 3/5 1/1
Kodiak 2/3 1/0

GREAT LAKES, HAWAII, PUERTO RICO

Chicago 1/2 1/0
Barbers Point 1/2 1/0
San Juan 1/2 : 1/0
TOTAL 47/74 18/10
Ee Notes to Table:

(1) OWOCRS (skimmer-barrier)/Type F flexible barge.

(2) ADAPTS double stage pump/Type O flexible barge.
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A unit of offloading equipment has such a high (over one million gallons)
daily capacity that only one unit was recommended for all locations,

except Philadeiphia, where two units were recommended.

SITE CONFIGURATION CAPABILITY. Several analyses were performed to attempt

to quantify the levels of success that the proposed site configuration
would have if equipped with the major response equipment suggested. The
criteria used for making the analyses were:

0 Average response time

o Fraction of spills responded to in 6 hours or less

o Fraction of oil ports reached in 6 hours or less

o Fraction of historic spills reached in 6 hours or less

An effort was also made to determine the average fraction of oil that
could be recovered from open water spill in 72 hours for various stock-

pile levels of equipment.

RESPONSE TIME MEASURES. The response time measures calculated for the

recommended site configuration are given in Table II-3. It was assumed
that at the combined land-water sites, the equipment was preloaded on
tractor trailers adjacent to a launching area, and that when the spill
occurred within 36 n. mi. of the site the equipment was transferred to a
waiting sled for towing to the spill. The transfer time was estimated to
be 30 minutes. The numbers in parentheses correspond to what the response
time would be if equipment were already packed on sleds or vessels. A

mean over the road speed of 37.8 mph was used for truck deliveries.

10




TABLE II-3 RESPONSE TIME MEASURES FOR RECOMMENDED CONFIGURATION
Site Type Avg. Spill/Yr Avg. Response (hours)
EAST COAST
Boston L 10133 4001
; Boston W 0.301 1.95 (1.45)
New York L 0.371 4.63
New York W 1.786 1.84 (1.34)
Philadelphia L 0.285 4417
Philadelphia W 5.067 1.85 (1.35)
Portsmouth/Norfolk L 0.207 4.62
$ Portsmouth/Norfolk W 0.406 2.38 (1.85)
GULF COAST
Clearwater L 0.038 4.09
Clearwater W 0.089 2.07 (1.57)
Clearwater A 0.995 5.26
Pascagoula L 0.033 3.85
Pascagoula W 1.120 2.24 (1.74)
New Orleans L 1.078 3.62
New Orleans W 2.705 1.83 (1.33)
Sabine L 0.416 3.07
Sabine w 0.880 2.20 (1.70) "
Galveston L 0.753 2.85
Galveston W 0.275 2.16 (1.66)
Port Aransas L 0.016 5.19
Port Aransas W 0.742 1.24 (0.74)
!
WEST COAST
Los Angeles L 0.419 4.01
Los Angeles W 1.189 1.91 (1.41)
San Francisco L 0.086 3.61
San Francisco W 1.150 2.33 (1.83)
Seattle j 7 0.700 2.71
Seattle w 0.300 2.42 (1.92)
Valdez/Anchorage W 3.190 1.84
GREAT LAKES, HAWAII, PUERTO RICO
Chicago L 0-009 5025
Chicago W 0.135 2.04 (1.54)
Barbers Point & 0.009 5.81
Barbers Point W 0.177 1.88 (1.38)
San Juan L 0.012 4.21
E San Juan W 0.082 1.83 (1.33)
TOTAL 26.176 2.53 (2.17)
1
11
|
;
i
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TABLE II-3 (CONT'D)

INTERVAL % OF QIL PORTS % OF SPILLS

0.0 to 1.0 hr. 0.0 0.0

1.0 to 2.0 21.0 64.5 =
2.0 to 3.0 14.7 13.5

3.0 to 4.0 20.0 9.2

4.0 to 6.0 26.0 12.3

6.0 to 8.0 137 0.5

8.0 to 10.0 4.7 0.0

over 10.0 0.0 0.0

Percent of 1974-77 spills (greater than 50,000 gallons) within six
hours of proposed sites = 90.0%. Percent of 1974-77 spills between
10,000 and 50,000 within six hours of the proposed equipment site

locations = 88.5%.




The spill response times shown in Table II-3 are based on expected open

water spills of heavy and crude oils in 1985. A nominal spill rate of
1.0/yr was assumed for Seattle, approximately twice the rate based on 1976
throughput. This accounts for possible increases in traffic resulting

from Trans Alaskan Pipeline activities.

The mean value response time for the configuration can be shown to be 2.2
hours if some equipment is sled mounted, and the remainder is kept on
tractor trailers. If all of the equipment is trailer mounted the mean
response time becomes 2.5 hours. Calculations further indicate that 99.5%
of responses to spills can be made in less than six hours. As a check,
historical data shows that 89% of all spills greater than 10,000 gallons
occurred within six hours of the proposed equipment sit locations. This
accounts for 90% of all oil spilled in the coastal regions between 1974
and 1977. Another indication of the general coverage provided by the
proposed configuration is given by the fact that 82% of the oil ports
within the U.S. having an annual throughput of 1,000 tons (308,000
gallons) or more are located within six hours of the proposed sites. Nome
of the remaining 187 are more than ten hours away. These data seem to
indicate that the statistically derived 99.5% figure may be optimistic.
Nevertheless, it also seems fair to indicate that at least 90% of expected
future spills over 50,000 gallons should occur within six hours of the

proposed site.

It is possible to plot past spills and locate sites so as to optimize the
coverage to past spill locations. One can in fact achieve approximately
95% coverage of all past spills within six hours by using this method and

the same number of sites that appear in the preferred configuration.

13
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This would, however, result in more than a 50% increase in the average

response time of the configuration. It also requires that equipment
locations be widely dispersed. The selection of a configuration to
minimize response time to the specific geographical areas of highest spill
potential rather than to cover wide geographic areas should result in a

greater volume of oil being recovered and is therefore preferred.

SITE CAPABILITY LEVELS. It is necessary to evaluate the overall response

capability of the proposed site configuration before evaluating the
capability of the system to respond to the various size spills. This is
demonstrated in Table II-4, which indicates that the total 72 hour
capability of the system for recovery is to collect 8,883,000 gallons
of oil with 3,139,000 gallons of temporary storage available. For off-
loading the total 72 hour capability is to offload 59,400,000 gallons,

with 2,470,000 gallons of temporary storage available.

It is not considered reasonable to expect equipment to be delivered from
Hawaii, San Juan, and Alaska when responding to incidents within the
contiguous states. Available equipment levels should therefore be
estimated from levels of equipment within the contiguous states (skimming
8.1M gallons, with 2.9M gallons storage, and offloading 49.5M gallons with

2.5M gallons storage) .

14




TABLE II-4 RECOVERY CAPABILITIES OF RECOMMENDED EQUIPMENT DEVELOPMENT

Site
Name

EAST COAST

Boston

New York
Philadelphia
Portsmouth

GULF COAST

Clearwater
Pascagoula
New Orleans
Sabine
Galveston
Port Aransas

WEST COAST

Los Angeles
San Francisco
Seattle
Kodiak

Site
Txge

Lw
w
W
Lw

LW, A
LW
LW
LW
LW
LW

LW
W, A
LW

GREAT LAKES, HAWAII, PUERTO RICO

Chicago

Barbers Point

San Juan
TOTALS

CONTIGUOUS TOTALS

Lw
LW
LW

15

72 Hour Capability (gallons)

Skimmin
(000's§

756/258

567/215
1,134/387

378/86

567/215
378/129
756/258
378/129
756/258
378/129

567/258
756/215
567/215
378/129

189/86
189/86
189/86

8,883/3,139

8,127/2,878

Offloadin
(000" s)

3,300/247
3,300/247
6,600/247
3,300/0

3,300/494
3,300/0
3,300/247
3,300/0
3,300/247
3,300/0

3,300/247
3,300/247
3,300/247
3,300/0

3,300/0
3,300/0
3,300/0

59,400/2,470

49,500/2,470
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ASSISTANCE LEVELS. The recovery fraction defined above depends on the

amount of assistance rendered site-to-site. Four levels of assistance

were examined.

LEVEL O, NO ASSISTANCE. In this case each site responds alone to those

spills to which it is the closest in time via the mode(s) available at
the site. For example, in some cases a spill location will be closest
in time to the Clearwater, Florida air site, although it may be closer

in distance to some other site.

LEVEL 1, LOCAL ASSISTANCE FROM IMMEDIATELY ADJACENT SITES. It is expected

Lhﬁ‘»*—-—wu_m,, SN

that for many spills adjacent sites will send assistance. For these
purposes, Chicago, Seattle, Barbers Point, San Juan, and Alaska are not
considered to be adjacent to any other site. Also, it is assumed in this
case that Clearwater air will not assist any site except the Clearwater
land/water. This does not preclude Clearwater from servicing spills at

ports to which it is closer in time than any other site.

In calculating the recovery capability delivered by an assisting site,
allowance was made for delivery of the equipment more than six hours after
receipt of the On-Scene Coordinator's request. The amount of recovery
capability received from another site was multiplied by the fraction of
the 72 hour recovery period remaining at the time of arrival of the
equipment. For calculation purposes the time of arrival was calculated

on the assumption that the equipment was delivered by appropriate
transport option to the equipment storage site of the region in which the

spill occurred.

16




The recovery period was taken to commence at the 6th hour and extend to
the 78th hour. Equipment arriving within the first 6 hours, therefore,
was assumed to provide its full 72 hour capability, while equipment
arriving at the 42nd hour was assumed to provide only one-half of its
nominal 72 hour capability. Equipment arriving at the 78th hour or after

was considered to provide no capability at all.

In the case of local assistance the adjacent sites are generally close
enough so that the assistance coefficients just described are all close

to unity. These coefficients are given in Table II-S.
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TABLE II-5 LOCAL ASSISTANCF
Spill Assisting/Assistance
Site Symbol Site/Coefficient
EAST COAST
Boston BO NY/0.99
New York NY PH/1.00, BO/0.99
Philadelphia PH NY/1.00, PN/0.98
Portsmouth/Norfolk PN PH/0.98
GULF COAST
Clearwater Land CL CA/1.00
Pascagoula PG NO/1.00
New Orleans NO PG/1.00, SA/0.98
Sabine SA NO/0.98, GA/1.00
Galveston GA SA/1.00, PA/1.00
Port Aransas PA GA/1.00
WEST COAST
Los Angeles LA SF/0.93
San Francisco SF LA/0.93
Seattle SE

GREAT LAKES, HAWAII,

Chicago
Barbers Point
San Juan

NOTE: (1) CA = Clearwater air.

PUERTO RICO

CH
BP
SJ

18




LEVEL 2, LOCAL ASSISTANCE FROM IMMEDIATELY ADJACENT SITES WITH AIR

ASSISTANCE. In this case it is assumed that, in addition to the local
assistance of Level 1, Clearwater provides assistance by air to all sites
except Seattle, Los Angeles, San Francisco, Barbers Point and Alaska. The
assistance coefficients employed for this case are given in Table II-6.

It should be noted that all the assistance coefficients are above 0.90,

except for the assistance from Clearwater air to San Juan.

LEVEL 3, COASTAL AND AIR ASSISTANCE. This case assumes that sites within

750 n. mi. of each other render mutual assistance, and that Clearwater air
provides assistance to all sites except those on the West Coast and
Hawaii. This essentially forms groups of mutually assisting sites along
the East, Gulf and West Coasts. Because of the larger travel time some

of the coefficients that result are as low as 0.75.

In this scheme, assistance from San Francisco to Seattle has a coefficient
0.77 via land and about 0.99 via air. Thus the total 72 hour capability
available at Seattle is 1,004,000 gallons with the land assistance and

1,128,000 gallons with air assistance from San Francisco.

The complete set of assistance coefficients employed for coastal and air

assistance is given in Table II-7. Once again it is seen that almost all
the coefficients are greater than 0.75, indicating that, with land trans-

port, equipment movement along the coasts is quite efficient.
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TABLE II-6 LOCAL AND AIR ASSISTANCE

;
g
Spill Site Assisting/Assistance ¢
Symbol Site(s)/Coefficients %
BO NY/0.99, CA/0.96 .
NY PH/1.00, BO/0.99, CA/0.97
PH NY/1.00, PN/0.98, CA/0.98
PN PH/0.98, CA/0.99 |
|
CL CA/1.00
PG NO/1.00, CA/1.00
NO PG/1.00, SA/0.98, CA/1.00 |
SA NO/0.98, GA/1.00, CA/0.99
GA Ssa/1.00, PA/1.00, CA/0.99 1
PA GA/1.00, CA/0.98 |
LA SF/0.93
SF LA/0.93
SE
CH Ca/0.97
BP
SJ CA/0.55

NOTES: (1) See Table II-5 for site named corresponding
to symbols.

20
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Spill
Site

BO
NY
PH
PN

CL
P e
NO
SA

GA
PA

LA
SF
SE

CH
BP
sJ

NOTE:

TABLE II-7 COASTAL AND AIR ASSISTANCE

Assisting/Assistance
Sites(s)/Coefficients

PH/0.94, NY/0.98, PN/0.85,
PH/1.00, BO/0.98, PN/0.93,
NY/1.00, BO/0.94, PN/0.96,
PH/0.96, NY/0.93, BO/0.85,

NO/0.85, PG/0.89, SA/0.75,
NO/1.00, GA/0.87, SA/0.91,
GA/0.92, PG/1.00, SA/0.96,
NO/0.96, GA/1.00, PG/0.91,
NO/0.92, PG/0.87, SA/1.00,
NO/0.86, GA/1.00, PG/0.81,

SF/0.88

LA/0.88, SE/0.77

SF/0.77

PH/0.77, NY/0.75, PN/0.76,

CA/0.55

21
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CA/0.96

Ca/0.97,
Cca/0.98,
CA/0.99,

CA/1.00

PA/0.81,
PA/0.86,
PA/0.96,
PA/1.00,
SA/0.96,

CA/0.97

CH/0.75
CH/0.77
CH/0.76

CL/0.89, CA/1.00
cL/0.85, CA/1.00
CcL/0.75, CA/0.99
CA/0.99
Cca/0.98

See Table II-5 for site names corresponding to symbols.
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LEVEL 4, ALL SITES AND AIR ASSISTANCE. The assistance potential on a

national scale from all sites without recourse to DOD aircraft was com—

puted, using the same decision rules as for Level 3 assistance, but

without the 750 n. mi. constraint on distances. Almost every site in the

country renders and receives substantial amounts of assistance from one
or more sites, with some coefficients as low as 0.0l. (The coefficients

are not tabulated here).

MAXIMUM NON-MASSIVE SPILL. In deriving the recommended configuration

it was assumed that the maximum non-massive spill is one million
gallons. The effect of this assumption on the calculated percent of
0il recovered should be explored. It is expected that for a given
recovery capability, the percent recovery will increase as the maximum
spill size decreases. Accordingly, maximum spill sizes of eight
million and thirty million gallons were also tried with different

levels of assistance.

RESULTS. The percent of 0il recovered was calculated as a function of
total skimming capability, for different levels of assistance. The
relative distribution of skimming capability shown in Table II-2 was
retained, while the total contiguous capability (shown as 8,127,000
gallons in Table II-4) was varied from 2,000,000 gallons to 80,000,000
gallons. Skimming capability was chosen as the independent variable
because it is far more expensive per gallon than offloading. Also it

requires more elaborate logistics than offloading.

Figure II-2 shows recovery percentage on the vertical axis vs skimming

capability on the horizontal axis, with assistance level as parameter.
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E The maximum spill size is taken to be 1 million gallons. It is seen

that on the average the 8.1 million gallon skimming capability of the
recommended system corresponds to about 93% recovery of the spilled
0oil, even without any site-to-site assistance. Allowing only local

.assistance brings the recovery fraction to about .99.

Figure II-3 shows recovery percentage against total skimming capability

when the maximum spill size is taken as 8 million gallons. (Note

change in horizontal scale relative to Figure II-2). At the recommended
skimming capability on the average about 59% of the spilled oil can be
expected to be recovered, with no assistance. Local assistance increases
expected recovery to about 69% and coastal assistance to about 82%. It
should be noted, however, that spills beyond a few million gallons are
expected to require a national response, including assistance from the

i Air Force to the extent necessary. The results appear to substantiate

] the statement in the main report indicating that the majority of the
required assistance for massive discharges can be provided by tractor-
trailers on the East and Gulf Coasts, while the need for air support will

J be significant along the West Coast.

Figure II-4 shows recovery against capability for a maximum spill size

of 30 million gallons (about 100,000 tons). Since this is unequivically

a massive spill, only one assistance level is shown: all sites and air
assistance. This assistance, however, falls short of what is recom—
mended for a massive spill in that only the Clearwater Air Base

(4 C130 B'S) is employed and the USAF support is not allowed for.

The shape of the recovery percentage curve is similar to the spill

volume distribution curve, Figure II-l. The Figure shows that, with
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level 4 assistance, the recommended skimming capability corresponds to
about 68% o0il recovery. As stated in the main report spills of this
size should involve crude oil rather than product. Because of the
evaporation rates of crude oils and expected dispersion, it is very
unlikely that more than 50% of a massive discharge of crude oil would
be available for recovery. The recommended level of equipment is there=-

fore considered to be sufficiently high to meet the threat posed by such

a discharge.

Alaska, Hawaii, and Puerto Rico have been given little attention in this

analysis. This is due to the fact that the Task Force concluded that
large airlifts using DOD facilities would be the only feasible way to
respond to a massive discharge in these areas. The only alternative
would be to maintain large stockpiles in these locations, solely to
meet the massive spill threat. Such actions are not considered reason-
able because the probability of a massive discharge occurring at any one
location is sufficiently low that it is unreasonable to maintain inven-
tories of equipment solely to offset this threat. Further, it is very
likely that the needed air support can be provided by the Air Force if

and when it is required.
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OTHER EQUIPMENT REQUIREMENTS

FAST CURRENT. Fast current oil recovery skimmers will be required in

locations where a spill threat exists and currents can be expected to
routinely exceed two knots. The skimmer identified for this purpose is
the zero relative velocity (2ZRV) unit currently in the prototype
construction, test, and evaluation stage. The unit is a self-propelled
catamaran and is expected to serve as a harbor skimmer, as well as

function in currents up to eight knots.

HARBOR SKIMMING. Additional harbor skimming capability has been

included in those locations in which the National Inventory of response
equipment indicated an insufficient harbor skimming capability existed.
Several commercially available systems can meet this requirement. One

of the larger type self-propelled units is included in the proposed

inventory to meet this need.

TRACTOR TRAILERS. Land transport flatbed trailers are necessary for the

rapid transport of equipment. It is proposed that the equipment be
stored on these flatbed trailers ready for immediate dispatch. Air
transportable trailers are also required for the rapid mobilization of
equipment into aircraft. The latter are lowboy trailers that can be
directly loaded into C130 and C141 aircraft. They eliminate the inter-
face problems between flatbed trailers and aircraft cargo decks. Air
transportable trailers will be located at Clearwater, San Francisco, and
Kodiak. The air transportable trailers are currently being manufactured

under a Coast Guard contract. Tractors for both types of trailers are
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provided based on the total amount of equipment at the site, with a

maximum of two tractors at any one site.

FAST SURFACE DELIVERY SLEDS. Water tranmsport to the spill location will

be provided by the Fast Surface Delivery Sled and supplemented by any
buoy tender which may be available at the time of the pollution
incident. The sled can be towed by a wide variety of cutters. A
maximum of three sleds is provided at any site, with lesser amounts
being provided depending on the amount of equipment at the site. The
sled provides the assurance that a minimal number of water transport

vehicles will be available for transport of equipment to the spill site.

MISCELLANEOUS EQUIPMENT. The following support equipment is proposed

for each site: mobile, highway capable crane of approximately 20 ton
capacity; zodiac inflatable boat; command post, built around a step-van
type vehicle; passenger van; 20 ft. boat and trailer; OWOCRS handling
system, for cleaning and repacking of the OWOCRS; a four wheel drive

truck; and, a small equipment trailer.

The mobile crane provides the ability to unload the trailers and deploy
the various equipment at any waterfront facility with adequate water
depth for the support vessels and with adequate road access for heavy
loads. This is expected to greatly enhance the timeliness of the
operation be allowing a widely expanded choice of debarkation sites and

by insuring the availability of a reliable lift capability and operator.

Table II-8 lists all equipment (except cold weather items) required at

each site to outfit the proposed response system (after hardware in
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existing Coast Guard inventory or contracted for is accounted for).
Cost estimates are unit acquisition costs, in 1978 dollars. $30.1M
is required to procure the needed hardware. Support costs are

addressed elsewhere in this document.

Maintenance of pollution control equipment is considered to be 21/2% of
total acquisition cost per year. This figure includes allowance for
routine maintenance costs directly associifted with the operation of the
equipment, i.e. bag and boom cleaning. An additional 21/2% of total
acquisition cost must be allocated for damage occurring during operation
of the equipment. Thus, anticipated annual maintenance costs for this

pollution hardware are $1.9M.
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Unit
Hardware Cost
Van 10,000
4 WD Drive 10,000
Trailered boat 10,000

Forklift, 6K 1lb 10,000

Equipment Trailer 2,000

Zodiac 4,000
Mobile crane 125,000
Harbor Skim 250,000
ZRV 800,000
Sled 80,000
ADAPTS 60,000
Bag-0 236,000
Command Post 15,000
OWOCRS 150,000
Moor System 2,500
Hand System 55,000
Bag F 86,000
Prime Mover 31,000

Flatbed Trailer 12,000

Tractor 45,000
Air Trailer 12,000
Air Dolly 4,000
Total
Cost:

Total
Amount

16
16
16
16
16
17
17

5
1
37
18
10
17
47
44
17
76
47
53
24
16
16

System

TABLE II-8 TOTAL EQUIPMENT REQUIREMENTS

Total Existing Total for New
Cost Hardware Acquisition
160,000 0 160,000
160,000 0 160,000
160,000 0 160,000
160,000 0 160,000
320,000 0 320,000
680,000 0 680,000
2,125,000 0 2,125,000
1,250,000 0 1,250,000
8,800,000 1 8,000,000
2,960,000 12 2,000,000
1,080,000 18 0
2,360,000 3 1,652,000
255,000 0 255,000
7,050,000 26* 3,150,000
110,000 16 70,000
935,000 3 770,000
6,536,000 6 6,020,000
1,457,000 0 1,457,000
636,000 0 636,000
1,080,000 0 1,080,000
192,000 16 0
64,000 16 0
Total Acq.
38,530,000 Cost: 30,105,000

*26 OWOCRS will be funded by FY 79, of which only 3 have already been

converted to OWOCRS. Remaining 10 will be converted, and 10 new ones

purchased in FY 79.
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COLD WEATHER CONSIDERATIONS. Sub-arctic response equipment will be

required at three locations; Kodiak, Chicago and Philadelphia. This |
equipment will supplement the harbor and open water capability at these
locations so as to permit a response effort to be mounted in cold
weather climates, and ice infested waters. The equipment is intended
to meet regional rather than local needs. One suite of equipment is
proposed for each site and will permit 10,000 gallons of oil to be
recovered per day. Table II-9 is a list of the equipment in the sub-
arctic package. Each equipment suite costs $884K. An additional $50K
will be needed to purchase special equipment for diving in sub—=arctic
waters. Maintenance is estimated at 5% ($135K) per year of acquisition

costs.
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III SUPPORT REQUIREMENTS

Site Personnel Requirements. The TSC report did not contain an analysis of

personnel requirements. The Task Force's gomputation of site personnel require-
ments was based on the belief that a six hour response could not be mounted

unless a minimum level 24 hour watch was maintained at each equipment site. The
watch personnel would be responsible for mobilizing the equipment and putting it

into operation at the scene of the incident.

A four (4) person watch configuration (used for the larger sites) is considered
to be the minimum number of personnel required to marshal and deploy site
equipment efficiently and to provide operating expertise for deployment and use
of equipment. This size group will need to be complimented when deploying a
skimming barrier. However, since support boats/cutters will also be needed,

additional personnel should be available for this purpose.

In order to provide some personnel savings, sites with one or two skimming
barriers were reduced to a 3 man watch. This represents a compromise between
the number of personnel needed and the fact that these sites are less likely

to have to respond to the larger spills. To man a "4 man" watch requires 16
personnel (based on 2,250 man hrs/may yr). Adding 1 SK, an enlisted supervisor,
1 staff officer and adjusting for the 17% general detail factor yields the total

personnel strength of 22. For a "3 man" watch, the total is 17.

The 3 fast current recovery unit (ZVR) sites would not be manned on a full time
basis. Four new personnel are provided, two for maintenance of equipment and

two operators, to each of these sites. In the event of a discharge, it is
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intended that the host unit will deploy and place the vessel in operation while

simultaneously requesting assistance from the National Strike Force.

Personnel to man sites total to 333; with 9, 22 man sites; 7, 17 man sites; 3, 4

man 2RV sites; and 1*, 4 man sites.

Although the new personnel are being provided to insure a rapid response to the
larger sized discharges, they will also be available to respond to smaller dis-
charges of o0il, perform routine equipment maintenance, and will provide a nucleus
for developing an expertise in chemical response within each Emergency Port Task
Force. The latter field being one where we are only just beginning to become

involved in.

Impact on National Strike Force. There may be some question upon review of the

main report as to what the role of the National Strike Force (NSF) would be once
Emergency Port Task Forces (EPTFs) called for in the proposed response network

are put in place.

The number of personnel to be assigned to each EPTF is only sufficient to provide
a 24 hour watch to insure that equipment can be transported to the scene of an
incident upon notification of need. These people will also initiate response
action. Supplementary personnel would be needed to sustain the operation and
must either be drawn from the MSO or an alternate source. If these personnel are
to come from the MSO for any period of time, it will no longer be possible for
that command to maintain a continuous watch or respond to other events occurring

within the area. It is therefore considered necessary to continue the National

*Kodiak only delivers equipment by air and is therefore only
assigned maintenance personnel.

35

~op - ‘ ., - o -—— ~ .‘» “aeint 9 _m‘- _—“» ubsas e == » r‘.‘.

-




Strike Force for the purpose of supplementing the EPTFs during extended response

efforts. As a rule, it is expected that EPTFs will need to be supplemented by
members of the NSF whenever a response effort is expected to extend beyond a

period of two days.

The National Strike Force will also be needed to respond to pollution incidents
in the areas where EPTFs have not been established. 1In addition, periodic train-
ing and evaluation of EPTFs and MSOs without EPTFs must be accomplished. Use of

the NSF for accomplishing this is also considered appropriate.

As a result of the added training duties of the NSF as well as the establishment
of an open water recovery capability, the workload of the NSF should increase

rather than decrease with the establishment of the proposed response structure.

Six additional personnel should be added to the National Strike Force to allow
7
for anticipated increases in requirements to provide training and evaluate other

units, to provide personnel to supplement field response efforts, and to accom=-

plish required planning for responding to massive pollution incidents.

The need for planning the response to a massive spill also appears to be a task
which is better suited to be addressed by the National Strike Force than by any
one Federal On=-Scene Coordinator. The NSF should therefore be tasked with main=
taining a plan for response to massive incidents. A synopsis of these and other

anticipated functions of the NSF is included as Figure III-1.

The spill threat analysis performed by the Transportation Systems Center (TSC)
indicates that the majority of major discharges are expected to occur on the east
coast in the vicinity of Philadelphia, and on the gulf coast in the vicinity of

New Orleans.
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The process used for determining locations for siting equipment and the amounts of
equipment to be placed at each location was intended to reduce the amount of time
required to mount a response effort to spills occurring at the most probable
locations for major pollution incidents. It would likewise seem that the Strike
Teams for each coast should be located so as to minimize the time required to
respond to incidents occurring at the most probable locations for major events.
Further, the present locations of the Atlantic and Gulf Strike Teams are not
sufficiently close to major airports to permit the teams to take full advantage of

commercially available air transporte.

It is therefore recommended that the Atlantic and Gulf Strike Teams be relocated
to the general areas of greatest spill potential on their respective coasts,
Philadelphia and New Orleans. The spill threats on the west coast are not
considered sufficiently concentrated to indicate that a shift in the location of
Pacific Strike Team from San Francisco is merited. $1.2 M is required to move the

Atlantic and Gulf Strike Teams.

The need for a rapid response which will ensure a prompt evaluation of the condi-
tion of a stricken vessel was stressed in several of the studies accomplished in
support of this effort. While all members of the Task Force agree that the Coast
Guard should look to the U.S. Navy Supervisor of Salvage for support in salvaging
vessels, there is an urgent need for performing a rapid assessment of the situation
to determine what the alternatives are to avoiding the discharge of all or the
majority of the cargo. The National Strike Force appears to be the logical group
to make the rapid assessment. To do so requires that the Teams develop and main=-

tain a high level of expertise in diving, and some expertise in salvage operations.
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Past experiences have led the Task Force to conclude that it is unrealistic to

expect each team of the Strike Force to maintain an expertise in response to dis-
charges of oil and hazardous chemicals, as well as a high level of proficiency in
diving. Further, the growing awareness of the widespread problem of chemical
wastes will result in an added emphasis in this area in the near future. When this
is compounded with the added work load that the oil response program will generate
if the initiatives are implemented, it will become even more difficult for any team
to maintain an expertise in all areas. It is therefore recommended that the
National Strike Force be reorganized so that there is a team on each coast having
the general responsibilities outlined in Figure III=-1, but without diving capability
and one additional team that will provide all diving and salvage expertise required
to support response efforts, maintain the necessary liaison with the Supervisor

of Ssalvage, and provide for NSF participation in research and development efforts
performed in cooperation with the Supervisor of Salvage. To accomplish this, 25

new billets must be added to the NSF.

One additional change is required to establish a more effective NSF. A change is
needed because the present mechanisms for exercising administrative and operational

control over the strike teams are in need of improvement in:

a. Identifying and documenting operational techniques for deploying response
equipment.

b. Developing future operational equipment needs of the NSF.

c. Insuring that individual strike teams are maintaining adequate levels of
expertise in response techniques.

d. Evaluating training being provided to MSOs by strike teams.

e. Coordinating training and planning between teams so that the NSF can

function as the nucleus from which to respond to a spill of massive proportions.
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To improve this situation, it is recommended that CO and XO NSF billets be estab-
lished, and the NSF become a Headquarter's Unit. It is not envisioned that either
billet would be operational in the sense that the CO of each strike team would
still respond to render advice and assistance to 0SCs, as they do now. However,
CO and XO NSF would oversee these efforts to determine how to improve the status
quo as well as accomplish the types of things indicated above and in Figure III-1.
They would also coordinate efforts requiring the expertise of more than one team.
Direct engineering support for the strike teams would continue to be provided by

Headquarters (EOE).

DUTIES OF THE NATIONAL STRIKE FORCE

1. Supply personnel to supplement EPTFs in MSO response efforts.

2. Supply personnel to provide advice and assistance to 0SCs during pollution
incidents.

3. Develop and improve operational response techniques and procedures.

4. Train and evaluate capabilities of Emergency Port Task Force.

5. Develop strategies and perform appropriate coordination for dealing with
responses to massive spills.

6. Assess need for regional/national contracts to provide services in support
of pollution response program.

7. Coordinate requests for equipment shifts between regions to meet response
requirements.

8. Support Pollution Response R&D program.

Figure III-1
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Support Personnel Requirements. Additions are also needed to the various support

staffs in order to be able to implement the response goals stated in the Presi-
dential Initiatives. The areas that will require augmentation are as follows:

At the Headquarters level, G-EOE, G-ECV, G-DOE, G-FCP, and G-WEP will each
require additional manning. Engineering and Contracting will require a temporary
augmentation (AC&I positions) to accomplish the initial buy and then follow=-on
permanent OE personnel to manage and support the response system. The 3 year
time frame for completion of the project dictates the AC&I manning requirements.
To establish and equip the sites in 3 years G-EOE, G-ECV, and G-FCP would require
seven, fourteen, and four, AC&I personnel respectively. At the completion of the
3 year time frame, G-EOE would require four OE positions, G-ECV one, and G-FCP

two. G-DOE would require an increase of ten R&D positions throughout the R&D

effort. G-~WEP would require two OE positions as soon as the project was under-

taken.

At the district level, the most significant impact will be on the engineering {
support staff as the equipment inventories will require a continuing maintenance

support effort. To provide for this district EOE billets, should be established 1
as follows: First = 1; Third - 2; Fifth - 1; Seventh = 1; Eighth = 2; Ninth = 1; H

Eleventh - 1; Twelfth - 1; Thirteenth « 1; Seventeenth = 1. (12 total).

The establishment of the Emergency Port Task Force will also require that a more
advanced level of hands-on pollution response training be accomplished at the
Marine Safety School in Yorktown. The estimated annual impact will be to train
180 personnel for a two week period. This will require six additional instruc=-
tors, a one time $300,000 training equipment purchase, a maintenance/storage

facility at $125,000 and two personnel to maintain the equipment.
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An additional support consideration is the need to develop and implement a
maintenance/inventory system similar to SICP to provide for support of the
extensive pollution equipment which will be purchased. Two personnel will be

required for this program.

Impact on Shore Facilities. The shore facilities necessary to support this equip=-

ment and the associated personnel were developed in a three step process.
1. A functional facility model was developed based on operating criteria.
2. The model was costed by assigning costs to the various functional elements.
3. The specified equipment locations were compared to the model to identify
probable facility deficiencies and related costs. The total of these
deficiencies identifies funds which are required to provide facilities for

the program.

Shore facilities planning for the Coast Guard is by necessity a decentralized
field effort. Dollar figures and concepts presented in this report must there-
fore be considered subject to modification based on local site condition and field
operating situation. Where possible, utilization of existing multi-use facilities

will be made to minimize essential costs.

The operation and use of the facility in actual spill situations will represent
only a fraction of the time available. Primarily, equipment will be on a standby,

well maintained, ready to go status at the shore facility.

The characteristics of these shore facilities will have significant impact in
terms of response time, reliability of equipment, training and morale of

operating personnel.
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The primary operating criteria used in developing the shore facilities model
included:

waterfront location

3=-4 man continuous watch

1% - 1 hr "launch" response

boom cleanup area

helipad

equipment stored "ready to go" on flatbed trailers = outside storage

spill equipment maintained in house

vehicle/crane maintenance by contract.

The typical facility is schematically shown on Figure III-3. Equipment is stored
on flatbed trailers "ready to go" for land transport. A highway capable mobile
crane is provided for lo;ding and launching needs at the facililty, or offloading
trailers at debarkation points. Sleds are not highway transportable, and there-
fore are stored dockside and must be launched and towed to the debarkation point.
A continuous watch is provided in order to respond by land or water in the short
“.e from allowed. Waterfront facilities are required at sites, as all sites are
cerable of responding with a minimum suite of equipment via land or water, and
sleds must be launched via water. Additional costs were developed for billeting
(i.e., family housing, BEQ, subsistence and quarters) based on the prevailing
situation at each location. Community services were considered at locations
where personnel increases represent a significant percentage of the existing
Coast Guard population. Total shore facilities AC&I costs are $11.5M, with a

recurring OE expense of $450K.
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FIGURE III-3
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Massive Spill Response Planning. The analyses developed in the Transportation

Systems Center (TSC) report for studying massive spill response requirements

point out the importance of preplanning the response to such an incident.

Detailed contingency planning thus far has been left to each Federal On-Scene
Coordinator (0SC). Each OSC has in turn developed a plan to varying degrees of
sophistication for responding to pollution incidents in his area of responsibility.
The sum total of these plans would not prove to be useful in responding to a
massive spill, for a massive spill response will require that equipment and
personnel be called in from around the country over a very short period of time.
For this reason, planning the response for a massive discharge should be performed

on a national level.

To be useful, the plan must outline where equipment will be taken from; develop

the strategies to be followed for moving equipment; indicate the amounts of and

times when equipment and personnel will be required for responding to the various .
sized threats; and the contacts through which resources of the various govern-

mental agencies, and private and commercial concerns can be accessed.

Should the 6 hour response and 100,000 ton goals be implemented, the proposed
reorganization of the National Strike Force (NSF) will provide a mechanism for
maintaining plans for responding to massive spills. It should also provide the
nucleus staff for launching such an effort whenever the plan is implemented.

Each 0SC would be familiar with the plan. Once deciding that such a situation
existed, the OSC would notify the commanding officer of the NSF who would initiate
the response effort to the extent directed. CO NSF would then travel to the scene
with a staff to direct the logistical aspects of the response and provide advice

to the OSC as to how to plan strategies for launching the response effort.
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It is equally important that the plan be periodically tested. To accomplish this,
it will be necessary to develop detailed scenarios for drills which will mobilize
sufficient amounts of equipment and personnel and exercise standby service
contracts to the extent necessary to determine the effectiveness of the plan and
* point out its weaknesses. Drills of this sort are considered to be as essential

as the planning effort itself.

The development of a massive spill plan is considered to be an 18 man month effort.

Annual funding required to support massive spill drills is estimated at $300,000.

The National Inventory System was discussed in the introduction to the main report.

F As previously indicated, the system was established to determine the amount of
response equipment available in the commercial, private, and governmental sectors.

This information system is ideal for rapidly accessing large amounts of equipment

for mounting responses to the larger non-massive and massive discharges. It is

therefore considered necessary to maintain the system for both uses. The system

will require $60K annually to operate and maintaine.

Characteristics Necessary for Future Coast Guard Aircraft and Cutters to Support

the Marine Environmental Protection Program. The main report indicates that a

number of Coast Guard cutters, small boats, and aircraft will need to be modified

! and that future procurements will have to incorporate those characteristics
required to support the marine environmental protection program if adquate numbers
% of support platforms are to be available to mount responses to the larger sized
spills. The following is a brief summary of the characteristics that are needed in

the various support modes.
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A. Transport Aircraft

1. As a minimum, have the cargo carrying capability of HC130H. (Carry a
payload of up to 40,000 1lbs over 1,000 n.mi., and 22,000 lbs over 3,400 n.mi.)

2. The interior of the aircraft to be capable of being reconfigured to receive
a maximum pollution response load in a minimum of time.

3. Have the necessary hardware, as a part of the normal configuration of
the airframe, to permit a dispersant rig package to be mounted in the aircraft in

a minimum of time.

B. Helicopters

1. Be of sufficient size to permit the aircraft to carry one complete ADAPTS
unit internally (6,000 lbs load, 200 ft3), deliver it a distance of 50 miles,
have sufficient fuel to stay loaded on scene for 14 hour, winch down the load, and
return to the debarkation point empty.

2. Interior design to permit rapid re<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>