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Devices !

This standard is issued under the fixed designation F 1599; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope 3.1.5 container body—the continuous portion of the device
1.1 This guide covers a guideline for measuring the perforthat serves to provide structural strength and shape to the

mance parameters of full-scale temporary storage devices th@@Vice to contain the stored material.

would be used to store oil and oil-water mixtures. 3.1.6 device weight-the dry weight of a fully assembled
1.2 This standard does not purport to address all of thetémporary storage device. . _ . _

safety concerns, if any, associated with its use. It is the 3-1.7 draft—the maximum vertical dimension of the device

responsibility of the user of this standard to establish approelow the water line. _ _ _

priate safety and health practices and determine the applica- 3-1.8 flotation—that portion of the device that provides

bility of regulatory limitations prior to useSpecific precau- Puoyancy. - _ _ _
tionary statements are given in 6.2. 3.1.9 freeboard—the minimum vertical height of the device

above the water line; for open devices, this is the minimum

2. Referenced Documents height at which water can enter it.
2.1 ASTM Standards: 3.1.10 handhold—any strap, handle, depression, or other
F 625 Practice for Classifying Water Bodies for Spill Con- Provision for grasping the device by hand.
trol System$ 3.1.11 lifting point—the structural point(s) on the device
F 631 Guide for Collecting Skimmer Performance Data indesigned for the attachment of a lifting device, such as a crane.
Controlled Environments 3.1.12 liner—accessory or ancillary equipment that pro-
F 715 Test Methods for Coated Fabrics Used for Oil Spillvides containment within the container body.
Control and Storage 3.1.13 mooring point—the structural point(s) along the
length of the device designed for the attachment of anchor or
3. Terminology mooring lines.
3.1 Definitions: 3.1.14 overall height—the maximum vertical dimension of
3.1.1 Design Terminology-Terms Associated With Tempo- the device.
rary Storage Device Design: 3.1.15 sail—the maximum vertical height of the device

3.1.2 accessories-optional mechanical devices used on or above the water-line.
in conjunction with a temporary storage device system but not 3.1.16 shipping weight-the weight of the device when
included with the basic storage device and hose connectorBackaged for transportation.
that is, lights, paravanes, buoys, anchor systems, storage bags3-1.17 shipping volume-the volume of the device when
repair kits, etc. packaged for transportation.

3.1.3 ancillary equipment-mechanical devices necessary 3.1.18 stiffener—a component that provides support to the
to the operation of a given temporary storage device systenglevice.
for example, air pumps, hydraulic power supplies, control 3.1.19temporary storage devieea collapsible device used

manifolds, etc. to store fluids temporarily.
3.1.4 ballast—the weight applied to the device to improve  3.1.20 tension memberany component that carries tension
performance. loads imposed on the device.

3.1.21 tow point—structural point(s) on the device designed
for the attachment of towing lines.

1 This guide is under the jurisdiction of ASTM Committee F20 on Hazardous 3.1.22 Engineering Terminolog-y_Terms Associated With

Substances and Oil Spill Response and is the direct responsibility of Subcommitteieemporary Storage Device Engineering.

F20.11 on Control. . .
Current edition approved May 15, 1995. Published July 1995. 3.1.23 drag force—the resisting force on a device that

2 Annual Book of ASTM Standardéol 11.04. results from it being towed.
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3.1.24 gross buoyancy-the weight of fresh water displaced 4.2 Although this guide provides data on the performance of
by the device at the point of submergence. temporary storage devices, all of the combinations of actual
3.1.25 gross buoyancy to weight ratiethe gross buoyancy conditions of use are not simulated in this series of tests. In
divided by device weight. particular, the resistance of the device to grounding, abrasion
3.1.26 heave responsethe ability of the device to react to resistance of the container body, venting of the device during
the vertical motion of the water surface. loading, and other operational issues not covered by this guide
3.1.27 maximum capacity-the maximum volumetric ca- should be considered along with the test data when making
pacity of the device as calculated from physical dimensions.comparisons or evaluations of temporary storage devices.
3.1.28 maximum dynamic loadthe sum of all instanta- .
neous dynamic loads, including those due to acceleration, Wa\% Overall Observations

forces, etc. 5.1 For each of the tests that follow, the total manpower
3.1.29 operational capacity-the maximum volumetric ca- required to conduct the procedure and the required ancillary

pacity of the device per application. equipment will be noted in the test record. In addition, the total
3.1.30 pitch response-the tendency of the device to oscil- lapsed time for each portion of the tests will be noted.

late about its lateral axis. 5.2 Observations of the buoyancy and stability of the

3.1.31 rated pressure_the maximum continuous Operating deployed deVice will be made fOI’ the marine teSting Of tOWable
pressure of the device, as specified by the manufacturer, ~ devices. _ _ _

weight. part of the test record. These should include any hazardous
3.1.33 reserve buoyancy to weight ratiethe reserve buoy- conditions noted and limitations due to weather conditions, as
ancy divided by device weight. well as any safety precautions that were observed or should be

3.1.34 roll response—the tendency of the device to rotate observed. If the manufacturer’s specified operating procedures
about its longitudinal axis due to wave, wind, or current forces@r€ found to be deficient relative to safety observations, this

3.1.35 yaw response-the tendency of the device to oscil- should be noted. , )
late about its vertical axis. 5.4 The test series should be videotaped to document the

3.1.36 Classification Terminology tests and procedures.

3.1.37 pillow tank—a closed, generally rectangular or round g |njtjal (Static) Loading Tests
coated fabric tank.

3.1.38 open poot-an open, generally rectangular or round
coated fabric tank, similar in structure to ‘avading pool.”

3.1.39 towable pillow tank—similar to a pillow tank used
on land or on deck, but generally made of heavier material an
having special rigging for towing.

3.1.40 towable flexible tank-a storage device that is gen-
erally long and cylindrical in shape and, when full, is largely

submerged, characterized by flexibility along the length of the, .o .5 tions should be taken against the possibility of sudden

device. | Ak i | and complete failure of the device. The following tests use
3.1.41 towable open tank-an open, inflatable, barge-type |5rqe volumes of water or pressurized air, or both, that could

vessel that resembles a large inflatable boat, characterized by.g,q0 injury to personnel and serious damage to property if
portion of the top surface being open to atmosphere. released suddenly.

L 6.3 Closed Devices and Enclosed Ancillaries

4. Significance and Use 6.3.1 Leak Test-The storage device should be inflated with

4.1 This guide covers the collection of quantitative data inair to a test pressure, calculated as follows:
the form of storage capacity, strength of materials, filling and -
offloading rates, and towability under controlled test condi- P=15
tions. The data can be used for evaluating the design charac-
teristics of a particular temporary storage device or as a meanghere:
of comparing two or more devices. Caution must be exercised® = test pressure (Pa), ) )
whenever the test data are used to predict performance in actudl = Minimum ultimate tensile strength of material (N/m),
spill situations since the uncontrolled environmental conditions and ,
that affect performance in the field are rarely identical to " = radius of largest section (m). _
conditions in the test facility. Other variables such as mechani- 6-3-2 Allow the storage device to stand for 30 min at the test
cal reliability, the presence of debris, ease of repair, require@"€Ssure=10 %. Maintaining the test pressure withirl0 %,
operator training, operator fatigue, and transportability alsPPly & Soapy water solution liberally to the seam areas, fitting
affect performance in an actual spill but are not included in thidoints, valves, and all fabric areas. Record and mark air
guide. These variables should be considered along with the te3g€Page.

data when making comparisons or evaluations of temporary Nore 1—The inspector must determine what is an acceptable leak since
storage devices. some small air leaks may not necessarily mean that a liquid would leak

6.1 The storage device, and any enclosed ancillary equip-
ment (for example, flotation collars), should be subjected to the
following tests using air or dyed water, as appropriate, in order
to confirm the structural integrity and evaluate (qualitatively)

ny leakage. The following is presented as a guideline in the
absence of manufacturer-supplied guidelines for performing
initial loading tests.

6.2 Overpressure tests can be extremely dangerous, and
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through the same hole. Also, some air bubbles may be caused by air forcele absence thereof, by the opinion of the vessel operator for
out between the fabric layers and would not cause a liquid leak. the most suitable course for the launching, filling, towing, and

6.3.2.1 Mark and record the location and extent of anyrecovery operation. The test will be considered concluded
surface or seam irregularities, blisters, or cracks. Recheck thegéhen the response vessel has completed all towing tests and
areas carefully for leaks. The inspector must determine theecovered and stowed the device in a safe and proper configu-
acceptable level of such surface irregularities. ration.

6.3.3 The storage device may be re-tested if leaks can be 7.2.3 While towing the device, the required towing force
stopped by tightening the fittings or by minor permanentwill be measured as a function of increasing tow speed.
repairs. Dynamic loads should be measured using a recently calibrated

6.3.4 Overpressure-Pressurize the device to 150 % of the |oad cell. During the towing tests, manufacturer-specified

rated pressure (defined in 4.2). Hold for 30 min, and themaximum design loads must be respected with due regard to
reduce the pressure to a safe level and inspect for leaks.  maximum dynamic load.

6.3.5 If the device exhibits leaks that are not structural -, 4 Observations should be noted in the test record con-

%erning the device behavior as the towing speed and wave

exhibits Ieal_<s that are from structgral failure (that is, IOOS‘ea proach angle are varied. Observations of stability should
seams, fabric failure, etc.), rework it as necessary and repe

clude vertical stability, twisting, diving, snaking, and yawing.
the overpressure test of 6.3.4. . Any distortion of the device or other problem causing insta-
6.3.6 Closed devices may also be tested using the proceyiy, oss of recovered product, or unacceptable list, trim, or
dure; of 6.4 to determine whether_mmor air bubble Ieaksbow submergence should be noted. The draft and freeboard of
permit water to leak through the fabric. the device should be noted in the test record for each of the

gi ?Egngﬁgé(f‘?he following leak test for open devices loading conditions tested.
. 9 P 7.2.5 During the progress of the test, careful monitoring

can be performed only with the device out of water. If the t take pl 1o detect the followina: induced moti
device cannot be suspended to allow observation of its bottofftuSt take piace to detect ine following: wave-induced motions

when full, a sheet of white water sorbent cloth should be placet’imd inertial or free-surface eff?‘Ct,S- .part|cularly as they may
under it to indicate leaks. affect control and maneuverability; pitch, roll, heave, and bow

6.4.2 Fill the device with water to its full operating level. submergence; leaks from vents, gages, loading hoses, and the

Color the water with a water marker dye that provides a goo§0ntainer body; and breakaway or damage to external flotation

color contrast with the storage device and sorbent cloth. Allow?" buoyancy devices. ) )

the device to stand for 2 h. 7.2.6 If any of the previously listed or other problems
6.4.3 Observe and mark obvious leaks. Wipe the seam arféevelop during the test, they should be described fully in the

leaking areas with a white water sorbent cloth, and determintest report, including notation of the following data: time,

whether colored water has leaked through. Mark and record the?lume and nature of fluid in the device, direction of impact of
leaks. No splits or blisters in the coating or seams shall b&e waves, speed at which the device was under tow, and any
acceptable. towing vessel action that may have influenced the problem.

6.4.4 The storage device may be re-tested if the leaks can be7.2.7 Empty Temporary Storage Device Towing Test
stopped by tightening the fittings or by minor permanent 7.2.7.1 The test should be begun by towing the device in an
repairs. empty condition. The speed should be built up gradually to the
manufacturer’'s recommended maximum towing speed. If it is
i o ] ) not possible or practical to attain or maintain this speed, the

7.1 General—A visual examination of the device will be ea50ns will be noted and entered as part of the test record. The
conducted once the temporary st_orage d_e_wce_z has been mag&: should continue at the highest speed practical.
ready for deployment. The material specifications and opera- 7.2.7.2 While towing the device, it should be subjected to a

tional I]m|tat|ons of the ho_se cogplmg mechanisms and am(/ariety of wave conditions and to varying angles of attack. At
other_ﬁttlngs,. such as towing bridle, drogue attachments, % min intervals, the movement of the device should be varied
securing devices, should be recorded. in 45-degree increments such that the device encounters waves

7.2 Towable Devices . S
7.2.1 A test of launching from a pier and preparation forfrom each of_e|ght d|_rect|ons.
7.2.8 Loading Device to Half-Full

deployment by a towing vessel will be conducted by following
the manufacturer’s instructions for break-out, deployment, and 7.2.8.1 Atthis point, the testing should pause and the device
preparation for towing. The test will be considered concluded?€ prepared for loading. A hose should be connected to the
when the predesignated vessel is able to tow the device awalgvice, and any venting or gaging devices should be checked
from the dock in a safe and proper configuration. for proper mounting or operation in accordance with the
7.2.2 Towing tests should be conducted under a range dhanufacturer’s instructions.
environmental conditions appropriate to the device’s intended 7.2.8.2 The device should then be filled through this hose by
use. (Classification criteria for calm, protected, and open wates pump that will take suction from a source of dyed water. The
are given in Practice F 625.) Any differences during the testoading system should include a flow totalizer or other appa-
should be noted as conditions change. The test will beatus to measure the volume of fluid delivered to the device.
conducted by following the manufacturer’s instructions or, inThe pump must be equipped with a quick-acting shut-off

7. Deployment, Loading, and Towing Tests
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device immediately accessible to the volume-measuring appa- 7.2.11.2 During the towing tests in which the device is filled
ratus and in view of the device in the water. The filling line to its operational capacity, the internal pressure of the con-
should be equipped with a check valve device that will preventained fluid should be measured to ensure that it does not
any backflow or siphoning once the pump has been stoppeéxceed that recommended by the manufacturer as the maxi-
Care must be taken to ensure that the suction remains immum allowable.
mersed fully in the water supply and that no air is delivered 7.2.12 Post-Test Monitoring
accidentally to the temporary storage device. Additional care 7.2.12.1 At the conclusion of the towing operation, the
should be taken to reduce the flow rate when the desired lodg¢mporary storage device will be monitored for a minimum
is approached in order to prevent overfilling. period of 12 h, depending on the test facility, in order to
7.2.8.3 During the course of the loading operation, theAScertain the integrity of the device subsequent to towing. The
functioning of the vents and gaging mechanisms will be notedctual monitoring period should be noted in the test record if
and entered as part of the test record. In particular, th&e duration of the monitoring is less than 12 h. Any leakage
possibility of the mechanisms admitting sea water to the devic§0m the device during the towing operation or subsequent
due to submergence should be addressed. While this may Beonitoring period should be noted in the test record.
unlikely when loading operations are forcing product into the 7-2:12.2 At the completion of the towing and subsequent

device, similar submergence of a mechanism while the pumponitoring, the temporary storage device will be drained,
ing is discontinued could cause such a resullt. recovered from the water to the response vessel or a pier, and

7.2.9 Half-Full Tow Test—The towing test should then be stowed in the manufacturer’'s recommended configuration. A

. . . . . mmary of the maintenance and cleaning completed to meet
repe.a}ted starting with the step given in 7.2.7.1. Observatlon_s? e manufacturer's stowage requirements should be noted in
stability should be noted in the test record when the towmg[h

speed is resumed e test record.
P : 7.3 Stationary Devices

7.2.10 Loading Device to Operational Capacity 7.3.1 The first test of deployment will be conducted by
7.2.10.1 Testing should pause at this point, and the devicillowing the manufacturer’s instructions for break-out, de-
should be filled to its operational capacity following the stepsployment, and erection of the device. The test will be consid-
given in 7.2.8. Care should be exercised and the flow ratered concluded when the device is in a safe and proper

reduced as the operational capacity is approached to prevegnfiguration and ready to receive fluids.

damage to the device due to improper or inadequate function- 7.3.2 A hose should be connected to the device, and any

ing of the venting mechanisms. venting or gaging devices should be checked for proper
7.2.10.2 Once the temporary storage device has been fillggounting or operation in accordance with the manufacturer’s

to its operational capacity, its behavior in the water will beinstructions.

evaluated. This capacity should be recorded as the verified 7.3.3 The device should be filled as described in 7.2.8.2 and

operational capacity if the buoyancy of the device meets the.2.8.3 for towable devices.
manufacturer-specified design criteria. 7.3.4 After loading the device to its operational capacity, it

7.2.10.3 If the temporary storage device, having been ﬁ“edvill bg monitored fpr a period of 12 h'in qrder to ascertain the
to its operational capacity, exhibits negative or neutrallyintegrity of the device subsequent to loading. Any leakage from
buoyant behavior, the device may not function properly forthe_ dewce_z during the loading operation or subsequent moni-
sediment-contaminated heavy oils. Reduction of the capacitiP"ing Period should be noted in the test record. _
would not necessarily improve the performance of the device, /-3-5 The device v,wll_be disassembled and stored according
This capacity should be recorded in such cases as the verifid@ the manufacturer's instructions at the completion of the
provisional capacity. Devices exhibiting this problem may beMmenitoring period. A summary of the maintenance and clean-
functional for most uses. However, if further testing is desired!Nd completed to meet the manufacturer's stowage require-
some of the performance-related protocols would have to bE'€Nnts should be noted in the test record.
altered to provide a filling fluid less dense than that in whichg Off-Loading Tests

the device must float. Filling the device with fresh water while 8.1 Additional off-loading tests with a viscous fluid may be

conducting the tests !n salt watgr may_ suffice. ) . desirable to determine any limiting features of the storage
7.2.10.4 After loading the device to its operational capacityye,jice  |f additional off-loading tests are conducted with oil,

and depending on the testing or test platform environment, thg,e testing should be performed within secondary containment
temporary storage device should be monitored for a period contain any possible spillage.
up to 12 hin order to ascertair_1 the_integrity qf the device g5 The temporary storage device will be filled to its
subsequent to loading. The device will be monitored for 2 o ational capacity with a test oil. This oil should be selected
prior to resuming towing tests at a minimum. Any leakage fromy, e on the intended application of the device. (For compa-
the device during the loading operation or subsequent Mon iy with skimmer tests, recommended test viscosities are
toring period should be noted in the test record. given in Guide F631.) Loading procedures are detailed in
7.2.11 Full Temporary Storage Device Towing Test 7.2.8.2. Particular attention should be given to measuring the
7.2.11.1 The towing test should be repeated starting with theolume of fluid admitted to the device accurately, in order to
step given in 7.2.7.1. Observations of stability should be note@stimate the residual amount of fluid after off-loading subse-
in the test record when the towing speed is resumed. quently.
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8.3 Atimed test should commence with application of theaverage and instantaneous tow loads at various loaded condi-
instructions of the manufacturer of the temporary storageions; observations of functioning of vents, gages, and other
device for off-loading the recovered product. A total of all ancillary equipment during loading; observations of leakage
man-hours expended in the off-loading task will be calculatediuring and subsequent to loading; and verification of device
and entered as part of the test record. Note in the test recokshpacity. Include the following in the test report: the frequency
whether the time for off-loading is limited by either the storagecharacteristics of the load cell and recording device, a sum-
device or the pump used to off-load. mary of the environmental conditions present during the test

8.4 Observe the device for any residual amounts of thgeries, and a comparison of the density of the test fluid relative
testing fluid upon completing the off-loading operation. Recordyg the waterbody in which the test is conducted.

an estiinafte of_ctjhelresidu_al_ Vo"!fme’ ar_'gl an explanation for the 1 ; 3 Off-Loading—Measurement of residual fluid volume
amount ot residual remaining, It possible. following off-loading, and observation of device-limiting fea-
9. Container Body Tests tures that may hinder off-loading.

9.1 Tests for fabrics used in temporary storage devices are 10.1.4 Container Body TestsMeasurement of container
specified in Method F 715. The tests include base line tests d¢fody characteristics: baseline strength, weather, and petroleum
the container body material and tests for weather and petrdesistance.
leum resistance. Tests should be selected from Method F 715 10.1.5 Overall Observations-Time, equipment, and man-
appropriate to the intended service of the storage device. power to complete break-out, deployment, launching, recovery,
maintenance, cleaning, and stowage; observations of hazardous

10. Test Report o conditions relating to operation of the device; and deficiencies
10.1 Prepare a report of the test series in tabular formatn manufacturer-specified procedures.

including a summary of the measured and observed results, the
manufacturer’s specified data, and any other features reIevam

to the operation of the device but not tested in this guide. Th%afe working loads for load bearing fittings, including the

following summarizes the key data included in this guide: o e . . . i
10.1.1 Static Loading—Qualitative observations of leakage ;Orlnldovr\llg]sgé flilftti'rqgspomts’ tow points, tie-downs, hand-holds,
a .

when subjected to normal operating pressure and over-pressur
conditions.

10.1.2 Deployment, Loading, and TowigObservations of
buoyancy, stability, draft, and freeboard and measurements of 11.1 oil spill; storage device; temporary storage device

10.1.6 Manufacturer Supplied Data-Requirements for
aintenance, cleaning, lay-up, inspection, and stowage; and

11. Keywords
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