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Table A-6: Fast Water Booming Techniques
Current Chip Log and Maximum Boom Deflection Angle
The table uses the time for floating debris to drift 100 feet. This is accurately determined by anchoring a line with two floating buoy markers attached at a spacing 100 feet apart. Floating debris is then thrown into the water approximately 20 feet upstream of the first buoy marker. Determine the time it takes the debris to transit the distance between the two marker buoys in seconds. This assumes that the minimum escape velocity under a boom perpendicular to the current (90 degrees) is 1.2 feet per second. The table provides an estimate of the length of boom required for deflecting oil at a specified angle for a 110-foot profile (perpendicular length) to the current. It also provides an estimate of the number of anchors or shoreline tiebacks required for that length of boom assuming anchor points are required every 50 feet.
	Time to Drift 100 Feet (seconds)
	Velocity
(ft/sec)
	Max. Boom Deflection Angle (degrees)
	Boom for 100 Foot Profile to Current (feet)
	Anchors if Placed Every
50 Feet (number)

	6
	16.7
	4.0
	1,429
	30

	8
	12.5
	5.4
	1,071
	22

	10
	10.0
	6.7
	857
	18

	12
	8.3
	8.0
	714
	15

	14
	7.1
	9.4
	612
	13

	17
	5.9
	11.4
	504
	11

	20
	5.0
	13.5
	429
	10

	24
	4.2
	16.3
	357
	8

	30
	3.3
	20.5
	286
	7

	40
	2.5
	27.8
	214
	5

	60
	1.7
	44.4
	143
	4

	>86
	<1.2
	90.0
	100
	3


(1 Knot = 1.16 mile/hr, 6,080 ft/hr, or 1.7 ft/sec)
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Table A-7: Current Drag Force on One-Foot Boom Profile to Current
The major force exerted on a boom is caused by the water drag on the skirt. Wave forces can increase the drag factor by two to three times depending upon the wave height, period, and loading dynamics. Wind force is less than current and waves, but is also a factor. In high current situations, drag is sometimes increased by water piling up on the boom, causing some submergence and increased drag forces, often resulting in mooring failure. In this situation, the 100-foot section of 4 X 6 diversion boom (4-inch floatation and 6-inch draft) should take the hydrodynamic load. A replacement section 50 feet long can withstand the reduced forces with submerging. The effects of current velocity and boom draft on boom drag force can be seen in
the table. Drag increases with draft in a linear fashion, while current increased drag more dramatically (to the square of the velocity).
	
	

	Velocity (ft/sec)
	Boom Drag Force (pounds)

	
	
	
	
	

	
	Draft 0.5 Feet
	Draft 1.0 Feet
	Draft 1.5 Feet
	Draft 2.0 Feet

	
	
	
	
	

	0.8
	0.7
	1.3
	2.0
	2.7

	1.7
	2.7
	5.3
	8.0
	10.7

	2.5
	6.0
	12.0
	18.0
	24.0

	3.4
	10.7
	21.3
	32.0
	42.6

	4.2
	16.7
	33.3
	50.0
	66.6

	5.1
	24.0
	48.0
	72.0
	95.9

	5.9
	32.6
	65.3
	97.9
	130.6

	6.8
	42.6
	85.3
	127.9
	170.6

	7.6
	54.0
	107.9
	161.9
	215.9

	8.4
	66.6
	133.3
	199.9
	266.5

	9.3
	80.6
	161.2
	241.8
	322.5

	10.1
	95.9
	191.9
	287.8
	383.8

	11.0
	112.6
	225.2
	337.8
	450.4

	11.8
	130.6
	261.2
	391.8
	522.3

	12.7
	149.9
	299.8
	449.7
	599.6

	13.5
	170.6
	341.1
	511.7
	682.2




[bookmark: bookmark296]Table A-8: Approximate Safe Working Loads/Tensile Strength of New Rope
	
	
	
	

	Rope Diameter (inches)
	Manila No. 1 (3 strand) (pounds)
	Nylon (3-strand) (pounds)
	Polyester (3-strand) (pounds)

	
	
	
	

	5/16
	200 / 1,000
	500 / 2,500
	500 / 2,500

	3/8
	270 / 1,350
	700 / 3,500
	700 / 3,500

	7/16
	
	1,140 / 5,700
	

	1/2
	530 / 2,650
	1,250 / 6,250
	1,200 / 6,000

	5/8
	880 / 4,400
	2,100 / 10,500
	1,950 / 9,750

	3/4
	1,080 / 5,400
	2,750 / 5,400
	2,300 / 11,500




Towing load can be significant when a boom is anchored on one end and pulled against the current. Boats must have sufficient horsepower and be properly rigged to tow. Lines must be capable of withstanding the forces and the boom must have a tension member capable of high loads. If the boom is extended behind the tow boat and pulled free in the current, there is only the frictional drag along the boom. Because this drag is a function of the boat speed, proper motor size becomes a function of boom size and length, boat size, and water velocity. Although free towing drag is low, when one end of the boom is anchored to the shore, a small boat may be incapable of positioning the boom because of the high current drag exerted on the boom. The boom must be able to withstand the forces. The tension member must not become detached from the boom due to differential expansion.
Attempting to moor a boom in a straight line across a current (90 degrees) is not recommended. The result is a sag in the boom that will trap free floating oil at a point inaccessible to the shore.
In swift currents, the resulting forces on moorings can cause large lines of break and present possible safety hazards. The current can be so swift that the boom may dip and become completely or partially submerged. If this happens, the boom's position should be adjusted. The total force on the mooring points will be a combination of the forces caused by current, wind, and waves.
Boom positioning is an important point. The first step is to decide where the boom should be located. It is likely that the boom will be placed on an angle to the current; therefore, the prime concern becomes the location of the upstream end. If the selected upstream location is inaccessible, a spot further upstream can be used for access and the boat and boom allowed to drift to the selected mooring site. The boom can be secured to trees, stakes, anchors, or other solid objects. Do not attach boom to vehicles of any type or size.
Lake or Reservoir Booming Strategy:
Floating Oil Strategy:
[image: ]
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Figure A-1: Underflow Dams
Dams can be built in shallow rivers, culverts, and inlets using hand tools or heavy machinery, as available. Pipes are used to form an underflow dam to allow water passage out while oil stays behind, as seen in first figure below. The inlet of the pipe is cut at an angle to permit a larger entrance area for the water in order to reduce the inlet velocities and the possibility of oil drawdown due to formation of vortices. Caution should be taken to prevent whirlpools from forming and pulling the oil down. Face the cut pipe opening down (or insert a 90 degree angle) to help eliminate this. This technique is effective for water bodies less than two feet deep where flow volume can be accommodated by pipe flow. This method can also be used in deep, narrow culverts.
[image: I:\OSPR\GRP Statewide\TOC_Template\Template\Grays Harbor\media\image282.jpeg]
Earth underflow dam (DOWCAR 1997).

[image: I:\OSPR\GRP Statewide\TOC_Template\Template\Grays Harbor\media\image283.jpeg]
Sandbag underflow dam

Figure A-2: Culvert block
[image: I:\OSPR\GRP Statewide\TOC_Template\Template\Grays Harbor\media\image284.jpeg]

Figure A-3: Culvert weir
[image: I:\OSPR\GRP Statewide\TOC_Template\Template\Grays Harbor\media\image285.jpeg]
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612  Nondloating Oil Strategies
Description

+ Non-floating oil can have complex behavioral pattems, depending on the APl gravity of the o, the
density of the reselving water, and the physical setting of the spillsie.

» Denserthan-water oilis expected to mix In the water column as oil drops rather than large, cohesive
mats. Ol can ascurulate o the bottom under low currents, 50 releases in harbors with dredged
channels and berths in canals could readiy sink and form pools of ofl on the battom

+ Releases in areas sukjest to fiverine flow are Ikely to be kept in suspension in the water column by
currents

+ Floating oil can sink fter rixing with sand. sither in the surf zone or after stranding onshore.

» Traditional methods for tracking, sontainment, and recovery are not effective for non- floating oil
spills. Refer to the matrices to evaluate possible options for tracking. containing, and recovering oil
suspended in the water column and on the bottor

Response Strategy
General options and needs include:

* Mapping the extent of oil deposited on the bottorn
+ Containing o suspended in the water column

» Manage dissolved oxygen levels in the water column to prevent fish kill (smploy asration if
necessary). and

+ Collesting oil from the bottor in seines, sinking sorbents, or with dredgingvacuums
Authority Required
Key regulatory issues assosiated with response to non-floating oflspills san include:

+ Approval from the U.S. Amy Corps of Engineers and Regional Water Quality Control Board for
emergency dredging.

+ Getting emergency decant authorization when handling large volumes of water during dredging.

+ Contamination of bottom sediments that may require additionaltesting and disposal restristions
during future maintenance dredging operations.

Avalability

» Varies widely by equipment typs.

Limiting Factors/Environmental Constraints

» Human health and safety are of primary consern, particularly for dive operations in general and
specically contaminated-water diving.

» Existing methods for tracking oil suspended in the water column are ineffective; methods for mapping
oil deposited on the bottor are slow and logistics-intensive.
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+ Strong curents limit the ikelihood of oll ascurulating on the bottom and diver operations.

+ Poorwater visiility limits abilty to locate ol deposits and effectiveness of divers in diredting recovery
devices

+ Debris on the kottom may make the recovery of sunken ofl dificult and ould tangle or damage nets
and other resovery equipment.

Monitoring Requirements/Suggestions

+ Since there is mited documentation on the effectiveness and effects of containment and resovery of
non-floating oils, monitoring is important

Waste Generation and Disposal lssues

» There are numerous and complex waste disposal issues assoiated with disposal of both the liquids
and solids collested during recovery of non-floating oi spills.

+ Large volumes of sollected water will have to be desanted and discharged on-scene during resovery
operations
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Response Options for Mapping of Oil Deposited on the Bottom
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Response Options for Mapping of Oil Deposited on the Bottom
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Response Options for Containing Oil Suspended in the Water Column
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