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ANNEX 7.  OIL SPILL SURVEILLANCE, CONTAINMENT, AND REMOVAL METHODS

This section describes methods to contain spilled oil and remove it from the environment.

A7.1 OIL SPILL SURVEILLANCE STRATEGIES

Tracking a spill is critical to the planing capabilities of the spill response team.  NASEX has two means of surveillance available, both of which perform well even in adverse weather conditions.  One system utilizes personnel that are capable of basic plotting techniques, the other involves spill tracking software and the services of the National Oceanic and Atmospheric Administration (NOAA).

A7.1.1 Calculating Spill Movement via Personnel

Oil spill movement is affected by five factors:  wind, current, temperature, sunlight and the type of oil.  Wind and current are the primary factors, with wind being dominant.  Temperature, sunlight and the type of oil, primarily affect the speed of spreading and evaporation.  For example, in direct sunlight with temperatures above 60ºF, light oil will experience 0-40% evaporation within 3-5 hours and will spread approximately to 5 times its original size.  However, for our purposes we will mainly be concerned with direction and speed of the oil spill, thus concentrating on wind and current.

Expected Wind Patterns
The prevailing wind direction is from southwest at 5-15 knots.  However, a Northeast wind at 0-15 knots is not uncommon, nor are winds of substantially higher velocity (winds in excess of 30 knots are common).  High wind from the south although rare, will quickly produce adverse wave height and velocity making small craft work dangerous.  Real time wind data and forecast information is available from the NAS weather office 24 hours per day.

Expected Currents
Tides at the fuel pier can be estimated from historical data and published tidal charts.  A summary of expected tidal activity follows:



TIDE STAGE

Regional


Highest Tide

14.70      (1904)



Mean Higher High Water

11.32



Mean High Water

10.47



Mean (half) Tide Level

6.65



TIDE STAGE

Regional


Mean Low Water

2.82



Mean Lower Low Water

0.00



Lowest Tide

-4.60        (1916)
The average tidal variation is approximately 11.5 feet.

Tidal currents in the general vicinity between Osprey Point on Cuttlefish Island and Storkberry Point and Curlewville on Example Base vary between weak and variable to a predicted maximum of around 4 knots.  During the tidal cycle, tidal currents split at the mouth of Puffin Cove with a portion of the flow moving west into Puffin Cove and the remaining flow going north and northwest circulating counter clockwise through Birch and crescent Harbors during maximum flood tide.  Two hours later the tidal circulation around the area is reversed, flowing clockwise.  This circulation pattern then reversed itself approximately two hours after maximum ebb tide, back to a counter clockwise flow.

Tidal currents perpendicular to the fuel pier have been observed running at 0-3 knots, depending on conditions.  The predominant tidal current conditions in the vicinity of the fuel pier are caused by eddies and vortices formed by the tide's flow around Maylor Point and through crescent Harbor.   Since the formation of eddies and vortexes are a random phenomena, the prediction of currents in the area is suspect. Personal observation of the current by the NOSCDR is considered the only valid means of determining its effect.

Figure A7-1, a regional map, shows anticipated tidal currents in the vicinity of the NASEX fuel pier.

Assumptions concerning wind and current

Wind is always reported in the direction it originates from.


Current is always reported in the direction it is heading.


Wind and current are reported in knots per hour and one knot equals 2000 yards.


Oil moves at 3.4% of wind speed (i.e., if the wind is 12 knots, then the oil will move at .4 knots).


If wind and current are moving in the same direction, the effects are added (i.e. east wind at 12 knots, west current at 1 knot move to the west at 1.4 knots per hour).


If wind and current are moving in opposite directions, the current is only half as effective (i.e., east wind at 12 knots, east current at 1 knot, the oil will move to the east at .1 knot per hour).


If wind and current are moving in different directions (other than opposite), determining oil spill movement requires some basic plotting techniques, which are the responsibility of the plotter.

A7.1.2 Calculating Spill Movement via NOAA

In the event of a spill, the NOSCDR, via the NOSC, also has access to NOAA technology for tracking spills.  Requests for such technological assistance can be made through one of two ways.

First, simply by proceeding with notification procedures one indirectly notifies NOAA.  The USCG is responsible for notifying NOAA in the event of any spill.  NOAA will then conduct flyovers and provide maps and advice to the spill response managers.

Second, if the USCG for some unforeseen reason does not notify NOAA, then the NOSCDR should.  This may be accomplished by contacting Name or Name at xxx-xxx-xxxx. Such contact will initiate NOAA response.


[image: image1.wmf] 


Figure A7- 1: Regional Map
A7.2 CONTAINMENT AND REMOVAL METHODS

Table A7-1, Summary of Clean-Up Methods, provides initial guidance on different clean-up methods in the various habitats in which spills occur.  Figures A7-2 through A7-5 summarize methods and feasibility assessments for floating, soluble and sinking water spills and land spills.

The spill situations described in this section are those most frequently encountered in accidental Naval oil discharges.  The procedures described illustrate effective cleanup techniques determined during NAVFAC field tests and actual spill operations.

Mechanical Recovery
One of the primary response approaches that is typically considered during an oil spill response is mechanical recovery.  Mechanical recovery consists of containment of oil by means of booms and removal from the water using devices such as oil skimmers. The adequacy of physical control and recovery of oil spill at sea depends on a variety of factors including:


water depth;


prevailing weather conditions and sea state;


physical properties of the spilled oil;


amount and type of oil spilled;


availability of suitable oil spill control and recovery equipment; and


logistics support capabilities.

In many cases, the effectiveness of conventional control and recovery techniques may be limited due to adverse environmental conditions, the magnitude of the spill, or logistical considerations. In such cases, consideration should be given to the use of dispersants for maximum overall effectiveness and minimum environmental damage.

For a variety of reasons, including water depth and distance from shore, chemical dispersion may not offer a viable response approach for shore installations. A more effective and more rapid response is likely to be possible using mechanical means rather than dispersion. NOSCDR's are not authorized to use dispersants without NOSC approval.  Figures A7-5 through A7-10 depict various mechanical recovery systems and illustrate commonly encountered problems.

Containment
The following description of various spill situations is included to provide personnel with procedures that have proven to be the most effective cleanup techniques, determined during Naval Facilities Engineering Service Center (NFESC) field tests and actual spill response operations. The containment and recovery methods for various incidents are as follows:


Confined spills in harbor areas;


Spills between ships;


Cold weather spills;


Spills involving open water areas;


Open harbor areas spills;


Coastal and environmentally sensitive areas spills; and


Land based spills.

Table A7- 1: Summary of Clean-Up Methods

	METHODS
	HABITAT

	
	Open Waters -  Offshore/Nearshore
	Open Waters - Enclosed Bays & Harbors
	Soft Bottom Subtidal
	Seagrass Beds (Intertidal)
	Seagrass Beds (Wade Zone Subtidal)
	Rocky Subtitle - Open Hd – Bottom & Rocky Reefs
	Kelp Beds
	Exposed Rocky Intertidal
	Sheltered Rocky Intertidal
	Sandy Beaches (Exposed)
	Sandy Beaches (Sheltered)
	Sheltered Tidal Flats
	Gravel/

Cobble Beach (Exposed)
	Sheltered Gravel Beaches
	Sheltered Cobble Beaches
	Coral Reefs (Lagoons)
	Coral Reefs (Deep Fora, Flats, Crests)
	Mangrove Forests
	Salt Marshes

	Beach Cleaning-Machines
	
	
	
	
	
	
	
	
	
	P
	P
	
	
	
	
	
	
	
	

	Booms/Skimmers
	P
	P
	
	
	
	
	V
	V
	P
	
	
	P
	
	
	
	P
	
	P
	P

	Burial
	
	
	
	A
	
	
	
	
	
	A
	A
	A
	A
	A
	
	
	
	
	

	Burning
	NA
	NA
	
	
	
	
	A
	NA
	NA
	A
	A
	
	
	A
	
	A
	A
	A
	A

	Dispersants
	P
	V
	
	NA
	NA
	
	NA
	V
	NA
	V
	A
	NA
	P
	A
	V
	NA
	V
	P
	V

	Earth Barriers
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Herding
	V
	V
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	V
	V

	High Pressure Flushing
	
	
	
	A
	
	NA
	NA
	NA
	NA
	A
	A
	A
	NA
	A
	NA
	
	
	NA
	A

	Low Pressure Flushing
	
	
	
	V
	V
	
	V
	V
	V
	
	V
	P
	P
	V
	P
	
	V
	P
	P

	Management (Drainage)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	P
	P

	Manual Removal
	
	
	V
	NA
	NA
	NA
	
	V
	V
	P
	P
	V
	NA
	P
	NA
	V
	
	V
	A

	Natural Cleansing
	P
	P
	P
	P
	P
	PV
	P
	P
	NA
	P
	V
	P
	P
	NA
	P
	P
	P
	V
	P

	Sand Blasting
	
	
	
	
	
	
	
	A
	
	
	
	
	NA
	
	A
	
	
	
	

	Sinking Agents
	A
	A
	
	
	
	
	A
	
	
	
	
	
	
	
	
	
	
	
	

	Sorbents
	V
	V
	
	NA
	V
	V
	V
	V
	V
	V
	V
	P
	NA
	V
	V
	V
	NA
	V
	V

	Steam Cleaning
	
	
	
	
	
	
	
	A
	A
	
	
	
	A
	
	A
	
	
	
	A

	Substrate Displacement
	
	
	
	A
	
	
	
	
	
	P
	A
	A
	A
	
	A
	
	
	
	

	Substrate Removal
	
	
	NA
	A
	
	
	
	A
	A
	P
	NA
	A
	A
	NA
	A
	
	
	A
	A

	Vacuum Pumping
	V
	V
	NA
	A
	A
	V
	NA
	V
	V
	P
	P
	V
	
	P
	
	P
	V
	V
	V

	Vegetation Cropping
	
	
	
	A
	NA
	
	V
	NA
	NA
	
	
	
	
	
	
	
	
	
	NA


  KEY:
A - Avoid


NA - Not Advisable


P - Preferred


V - Viable
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Figure A7- 2: Spills In Water - Floating Spills
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Figure A7- 3: Spill In Water - Soluble Spills
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Figure A7- 4: Spills In Water - Sinking Spills
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Figure A7- 5: Spills On Land
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Figure A7- 6: Typical Oil Boom Configuration
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Figure A7- 7: Typical Oil Boom Types
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Figure A7- 8: Typically Encountered Boom Failures
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Figure A7- 9: Effects Of Tension On Heave Response
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Figure A7- 10:  Typical Mechanisms Of Boom Failure
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Figure A7- 11: Typical Skimmer Configurations
Confined Spills in Harbor Areas
Confined areas are those around nested ships, adjacent to and under piers and pilings, where there is little or no waves and low current.  Figure A7-12 shows an oil spill in a confined harbor area. The adjacent ship and quay wall provide excellent barriers to confine the oil to the immediate area. The oil boom contains the spill as well as preventing oil from reaching difficult and costly areas to clean, such as the dock pilings.

Spill sources at docks and piers will usually involve fuel transfer operations, fueling, discharge of oily bilge waters, and spill of product during repair operations.

Booms should be deployed so that skimmers can be downwind of the contained slick. The total cleanup time can be reduced up to 400% when oil is herded to a stationary skimmer by creating surface currents using water or air jets and even boat prop wash. Sorbents on the upwind edge of the slick provide a greatly increased sail area that allows the wind or artificially generated surface currents to rapidly push the slick toward the skimmer.

Water streams from a shore side fire hose connection or other pumps must be carefully applied well in front of the slick edge in a zigzag manner at a low angle of incidence to the water surface. If the water stream is played directly on the oil slick, oil is emulsified and driven into the water column, greatly complicating cleanup operations. Water streams from shore side fire hoses have a range of about 100 feet.

Compressed air, if available, can be used to push oil toward the skimmer. An air jet causes less turbulence at the oil/water interface than does a water stream; however, its range is low (about 10-30 feet).

Prop wash from available craft can push oil toward a skimmer and is particularly useful in flushing oil from beneath open piers. The craft should be kept at least 100 feet away from any boomed area to avoid excessive turbulence which may cause the entrainment of the contained oil.

In all cases, these surface current generating techniques should be cautiously applied and sufficient time allowed for them to act on a slick. Note that a low surface current of one knot is equal to a speed of about 1.7 feet per second or about 102 feet per minute.  A low current can move an oil slick a great distance if given enough time.

Another containment technique, which is most effective, is to move the booms surrounding the spill area to reduce the boom area thereby increasing the oil slick thickness.  This allows faster and more efficient pickup by a skimmer.

After removal of the major part of a slick by these methods, a sheen usually remains. The most effective means of handling sheen is to deploy absorbents along the upwind edge, and, using natural wind forces, water or air jets, move the sheen into the skimmer mouth.

Spills Between Ships
Spills between ships can be contained and removed similarly to confined spills in a harbor area. The hulls of the ships can serve as containment structures. Position the containment boom and the skimmer downwind or down-current, if a strong tide is present at the opening between the two vessels. Prop wash from small work boats can assist to direct the oil to the skimmer. Ships that are extremely close to one another may require slight repositioning for successful recovery.

A useful device for fastening and positioning booms adjacent to and between ships is a magnetic hull attachment. These units attach magnetically to ship hulls and provide an eye bolt fastener for supporting boom connectors.
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Figure A7- 12:  Confined Harbor Spill Procedures

After recovery of the oil, the collection system should remain in place until personnel have had an opportunity to clean oil residues adhering to the vessels at the waterline. This is usually accomplished by brushing the hulls and applying high pressure water spray from work boats. DO NOT USE EMULSIFYING AGENTS!  Washed-off oil may then be collected and the containment/recovery equipment retrieved.

Cold Weather Spills
Low temperatures during oil recovery operations affect mechanical operations of equipment and cause an increase in oil viscosity. Start-up and operation of equipment in low temperatures are best handled by following manufacturers' instructions for cold weather. Hoses and pumps should be drained immediately to avoid freeze-up. The great increase of oil viscosity at low temperatures is both a help as well as a hindrance to oil recovery. The high viscosity results in lower spreading rate than at warmer temperatures, causing oil to remain congealed in thicker slicks for easier recovery. High viscosity reduces the flow-rate delivery of some pumps. However, even with positive displacement pumps, a reduced flow rate or excess discharge pump pressure can be experienced if oil is being pumped through long hose lengths. In these cases, one last resort technique is to inject water into the pump inlet to create an oil-water slurry having a lower equivalent viscosity than oil alone.

The rotating belt operating principle of the large skimmers is not as sensitive to oil viscosity as are the other skimmer types. However, some loss in discharge rate may be experienced when pumping oil from the collection wells behind the belt of the skimmer.

Spills to Open Water Areas
Open water areas include open harbors, coastlines, wetlands, large lakes and offshore waters. The following strategies should help guide spill response managers in their efforts to remove oily waste from these areas. Special attention should be paid to information pertaining to beach clean-up strategies.

Open Harbor Waters
Open harbor areas present a more difficult recovery situation than do confined areas. The oil slick can expand over such a large area that it cannot be completely contained by boom. Open areas also enable the wind to build up waves that can break up a large spill into windrows following the trough between the waves.  Figures A7-13 and A7-14 illustrate various examples.

The larger skimmer, the DIP 1001, is most effective in these situations. If the slick is large the DIP 3001 should be deployed with boom in a "v" configuration. If the slick is concentrated in windrows, the DIP 3001 should be deployed alone with its bow sweeps down. The edge of an oil slick is very difficult to see from the waterline. For major spills, sweeping operations with radio contact to an airborne observer are much more effective. To maintain the "V" configuration with large skimmer and boom, operate the skimmer with a reverse thrust and attach cross bridles to the boom. The cross bridle allows oil to flow into the skimmer and not trap the oil in a catenary formed by the boom in front of the skimmer. When a large skimmer is not available, deploy the boom in a catenary between two tow boats, downwind and down current of the slick. Maintain the tow boats in a low forward way to allow the slick to drift into the catenary. Then using other vessels, maneuver behind the boom at the bottom of the catenary and deploy a medium or small skimmer over the boom. A support vessel must be provided to transport the recovered oil to a shore side storage facility.
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Figure A7- 13:  Harbor Open Area Procedures With Large Skimmer
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Figure A7- 14:  Harbor Open Water Procedures With Medium Skimmer
Coastal and Environmentally Sensitive Areas
By obtaining wind speed, wind direction, and the weather forecast, the FIC can assess when a slick will come ashore and adversely impact coastal resources. Such impact cannot be taken lightly, and every possible effort must be made to contain and recover the oil before it reaches the shore. Removal of oily waste from sensitive coastal environments is extraordinarily damaging, inefficient, and costly. However, in the event that oil does reach such resources the following strategies should be implemented.

1.  General Response if Shoreline is Threatened
A spill of oil on open water can result in the contamination of the adjacent shorelines. The selection and implementation of appropriate and effective protection and/or clean-up methods can greatly reduce the environmental or economic impact of such a spill.  Be sure to coordinate with both the FOSC and the SOSC prior to implementing shoreline cleanup operations.

(a)
Shoreline Sensitivity and Spill Impacts. A necessary component of an effective shoreline protection and clean-up plan is the collection of relevant environmental information required to assess shoreline sensitivity, oil persistence, and spill impacts. This information is also extremely important in determining the feasibility, effectiveness, and effects of response methods.


The impact of stranded oil and a decision to protect or to clean up a section of shoreline are dependent on physical factors, persistence of the oil, and the overall shoreline sensitivity. Some of these factors include the type of oil, volume of oil, persistence of oil, timing of spill, impact of clean-up, biological processes, geological processes, unique cultural features, and man's activities.

(b)
Shoreline Protection. In cases where sufficient time is available, it may be possible to identify threatened sections of sensitive shoreline and to deploy effective protection equipment to prevent oil reaching the shoreline. The primary method of protection involves the use of booms to exclude, contain and remove, or divert oil on the water surface. A different method of protection involves the dispersal of oil by chemical agents if necessary state and federal regulatory approvals have been given.  Figures A7-15 and 16 depict boom placement for shoreline protection.


Protection of long sections of shoreline is often impractical due to length of beach involved and availability of appropriate equipment and resources. Therefore, it becomes important to develop priorities for deployment of the equipment based on the relative sensitivity of different sections of the shoreline. After protection priorities are established, some assessment of feasibility and effectiveness of the protection techniques is required to determine if the protection objectives can be achieved.

(c)
Shoreline Clean Up. The most important factors in a shoreline clean-up decision are:


(1)  Is the rate of natural shoreline clean up acceptable?


(2)  Will clean-up activities cause more damage than that caused by the oil?


(3)  If clean up is required and would not incur unacceptable damage, then selection of the most appropriate method is based upon:




Volume of stranded oil;




Shoreline type;




Depth of oil penetration; and




Shoreline accessibility.
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Figure A7- 15: Coastal Area Procedures
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Figure A7- 16:  Two Diversion Boom Configuration For Marsh/Sensitive Shorelines
(d)
Exposed Rocky Shores.  This shoreline type is characterized by its steep dip to vertical bedrock and is often exposed to high wave action.  The biological community varies.  There are very few organisms on steep shores; however, as the shore gradient slackens and becomes more bouldered, the biota increases in both quantity and diversity.


Removal of oil can be difficult if not impossible on these types of shoreline, and depend solely upon accessibility. If the shore is accessible, the recommended response activity is to utilize high pressure water spraying in conjunction with containment and removal equipment. Oil persistence is not expected to be prolonged and damage to the intertidal community is expected to be relatively light with a rapid recovery.

(e)
Exposed Wave-cut Platforms.  This shoreline type consists of wave-cut low-lying bedrock or glacial till. The till-backed shorelines usually have steep eroding till with an exposed scarp with a narrow platform or beach. Beach sediment is highly mobile and few organisms are present.  The bedrock shorelines are characterized by numerous boulders and narrow and wide platforms; the shoreline is usually backed by a steep rock scarp. However, here the biological community is often times diverse with a high biomass.


The incoming oil will often form a band along the high tide swash line, where tidal pool organisms are usually killed. Lower intertidal algae, however, may escape damage depending upon tidal stage, oil type, and quantity. Here oil persistence is limited to days and weeks.


Use high pressure water spraying in conjunction with containment and removal equipment.  The removal of organisms unless salvageable (i.e. diving birds and sea otters) should be avoided.

(f)
Pocket Beaches.  These beaches are normally small in size, comprised primarily of mixed sand, gravel, and boulders. This beach type has moderate to low species density and diversity, with the majority of the species centralizing around the lower intertidal zone.


Oil persistence is again limited, while the oil is often deposited along the upper swash lines. Some biological damage is expected concerning lower intertidal organisms.


Use high pressure water spraying in conjunction with containment and removal equipment.

(g)
Sand Beaches.  This beach type is generally comprised of fine to medium grained sand, whereby the finer the sand grain the more gentle the beach slope. Here species diversity and density are low.


Sand beaches will often allow for large accumulations of oil to cover the entire beach face, with smaller accumulations deposited along the high tide swash line. These beaches also allow for oil percolation up to 20cm deep.


When removing oil from these types of beaches, excessive care must be taken to avoid overzealous removal of sand. Personnel and equipment activity through the oiled area should be limited to prevent grinding the oil deeper into the beach. Response should be stalled until all oil is deposited on the beach, thus minimizing erosion problems.  In most cases, manual removal of sand in conjunction with absorbents is the most effective means of removal.

(h)
Sand and Gravel Beaches.  Sand and gravel beaches are the most common beach type in Puget Sound, composed primarily of coarse sand and gravel. These sediments are very mobile and become well sorted at the upper reaches of the beach. Such beaches are not known for their biotic density or diversity.


Oil is deposited primarily along the high tide swash zones, however, under heavy oil accumulations, oil may spread across the entire beach face. Here oil percolation may often exceed 30 cm, whereby any biota present will be killed by the oil.


Removal strategies should concentrate on working from the upper swash lines down. Removal of sediments should be minimal, and machinery should be kept from moving through oiled areas. Mechanical reworking of the sediment into the wave zone and/or high pressure water spraying are both effective means of removing the oil. Sorbent booms in conjunction with other removal equipment are necessary to capture the outflow of oil.

(i)
Sand and Cobble Beaches.  These beaches generally are composed of boulders and gravel in the lower intertidal zone and fine gravel in the upper beach faces, which exhibit low sediment mobility. Beaches are normally backed by neutral erosional scarps of erosional till, and usually heavily forested.  Biotic density and diversity are moderately rich in the lower intertidal community, which provides habitat for crabs, barnacles, snails, and algae.


Oil is primarily deposited along the upper beach faces and may persist for several years. This beach type is known for allowing oil to percolate up to 60 cm in well sorted gravel, making recovery very difficult. Biotic damage is usually centered around the lower inter tidal community producing moderate mortality.


Attempts to remove sediment should be avoided; however, removal of oiled algae and debris from the swash lines is recommended. Mechanical furrowing of heavily oiled sediment into the surf zone or high pressure spraying is also an alternative but should be used as last resorts.

(j)
Exposed Tidal Flats.  Tidal flats are present as large flats in depositional basins or as narrower flats fronting mixed sand and gravel beaches. Flats are usually only visible during periods of low tide, and are exposed to moderate wave energy and or tidal currents. Composition is most commonly sand or muddy sand, which provides excellent habitat for various types of clams and worms.


Deposition of oil on the flat may occur on a falling tide if oil concentrations are high; however, most of the oil will then be pushed across the surface as the tide rises. Oil that does remain quite often produces severe biological damage.


Obviously these beaches pose a very difficult situation. The use of heavy machinery is impossible mainly because the risk of mixing the oil into the sediment is too great, and also such equipment will usually sink in the mud. In most cases the oil will be pushed from the flat and onto adjacent beaches, where cleanup is more feasible. In the event that oil is not removed from the flat, the response managers may either allow for the oil to be removed naturally, or utilization of absorbents may also be an alternative, provided care is taken not to disturb the sediment.

(k)
Sheltered Rocky Shores.  These shores are composed of various rock structures such as bedrock, outcrops, ledges, and boulders normally located in calm, interior environments. Biodiversity and density vary greatly, but barnacles, mussels, crabs, snails, and rockweed are often very abundant.


Oil pollution will most severely affect the upper intertidal biota and algae, whereas the lower intertidal zone proves to be more resistant to damage. Oil is known to persist in these environments for several years, especially between rocks.


Other than taking preventative measures to ensure that oil does not reach these beaches, high- and low-pressure spraying may be the only effective means of removal, provided that the oil is still fresh. The practice of cutting oiled algae is not a recommended activity for this type of beach.

(l)
Sheltered Tidal Flats.  This beach type is very common in Puget Sound and is characterized by great expanses of beaches composed of mud or muddy sand. These beaches are normally calm water habitats sheltered from major wave activity, thus supporting large populations of clams and worms. Bird life may also be seasonally abundant.


Oil deposition will normally occur along the upper fringes of the flat unless the oil accumulation is exceedingly heavy; deposition will then be ubiquitous. Sheltered flats allow oil to persist for many years, and oil incorporation into the soil sediment is common. When oiled, these beach types also experience severe biological damage.


Once again cleanup of the flat surface after oiling is very difficult due to the soft substrate. Probably the only alternative is to use manual labor in conjunction with absorbents and shallow draft boats.

(m)
Marshes.  Marsh communities are common and exist in many different forms such as small marshes at the head of many bays, or as a large expansive marsh (i.e. the Skagit River). These communities are very sheltered from wave and tidal activity, and usually contain extensive marsh grasses and fauna like clams and worms. Moreover, marshes provide excellent habitat for a plethora of birds as well as a nursery ground for numerous fish species.


Deposition of small quantities of oil will normally be along the outer marsh fringes or along the upper debris swash line. However, heavy accumulations of oil will be spread throughout the marsh and may persist for many decades. Resident biota, including bird life, that do become oiled will in most cases die.


Under light oiling it is usually prudent to allow the marsh to recover naturally. Heavy oil accumulation on the marsh surface should be removed manually, and access across the marsh should be greatly restricted. The cutting of oiled grasses and low-pressure water spraying are also effective means of removal if implemented during the early part of the spring growing season. Regardless of the strategy used, all response activity within a marsh area must be closely monitored to avoid excessive damage to the community.


Removing oily waste from beaches, regardless of the beach type, is an extraordinarily difficult and costly process. In most cases the oil can never be fully recovered, nor is the damage to the environment ever minimized. Therefore, the best strategy is to prevent the oil from ever reaching the beach in the first place. Such preventative measures are easily accomplished and prove to be far less costly than the alternative.


Pre-positioning of the boom is a common and most often effective preventative measure taken.


Another precautionary tactic to keep in mind relates to what in some instances may be the inevitable. There are circumstances when even the most effective preventative measures will not keep oil from reaching a beach. Thus, as the oil is approaching the beach, hose down all rocky areas before the oil arrives. Since oil does not adhere well to wet surfaces, this practice will aid in the recovery process. To make the hosing more effective, spread absorbents around the wetted areas at the low water mark and above on sandy or pebbly beaches. However, be sure to take care when dealing with delicate beach types, because the damage incurred through preventative measures may be far more detrimental than the potential effects of the oil.  The FIC must use his/her best judgment, coupled with the technical knowledge provided by other spill response managers, when making these decisions.

(n)
Special Wildlife Considerations. Every effort must be made to prevent birds and marine mammals from becoming oiled because the chances of returning the affected organism to the environment in a healthy, able condition is very unlikely.  Upon oiling, the mortality rate of the species increases dramatically, not to mention the huge costs associated with cleanup of oiled species. Deployment of sound-making devices is an effective means of scaring wildlife away from spill areas, and a much cheaper and healthier alternative to post-oiling wildlife cleanup efforts.


However, in the event that organisms do become oiled and cleanup is necessary, response personnel should not handle oiled organisms. NASEX must immediately notify Mr. John Carlton of the Anystate State Department of Wildlife (206) 753-3318. The Department of Wildlife will in turn coordinate all wildlife rescue operations. It is absolutely imperative that untrained personnel do not handle wildlife. Regardless of one's good intentions, untrained handling only exacerbates the already grave situation. Appendix G of COMNAVBASESEAINST S909.10 describes the proper procedures for contacting the State bird and wildlife decontamination and disposal units. The State unit also provides an excellent referral number for volunteers interested in wildlife decontamination.

(o)
Rivers and Tidal Current Areas.  The primary procedure for fast current rivers and tidal areas is to divert the oil out of the fast current into areas of low current as shown in Figure A7-17.  A portion of the diverting boom is directed upstream along the bank to minimize the amount of oil contaminating the shore. Also, attach a second boom behind the primary deflecting boom to catch the oil that escapes from the diverting boom. The small skimmer has a shallow draft and can be particularly useful in water areas adjacent to some shorelines.


Figure A7-18 shows where tidal variations require booming of a spill on the upstream and downstream sides. As the tidal currents change from ebb to flood, oil will be driven to the top or bottom of the spill area to be collected by waiting skimmers.


For spills in a small stream, construct an open mesh support across the stream and place sorbent materials on the upstream side as shown in Figure A7-19.  Success has been experienced in actual field cases using chicken wire or chain link fence material. The sorbent should be in the form of chunks larger than the mesh of the support screen. Chunks create a larger surface area and allow the sorbent to be gradually removed by hand as oil is absorbed.


Depending upon stream depth and water current speed, a pool of oil may form on the upstream side of the sorbent and can be removed by a small skimmer.

1. Land Based Spills
Spills on land can be either aboveground and easily seen or underground and barely discernible. The primary concern is oil reaching a waterway or the underground water supply.

2. Aboveground Spills  

All potential shore-based spill sources at NASEX have been surveyed and include storage tanks, pipelines, drum storage areas, overflowing sumps, fuel transfer operations, vehicle parking areas, tank truck loading racks, transfer hoses, portable oil containers, and vehicle wash racks. Spills aboveground are often contained by adding soil, applying sorbents, digging ditches, or utilizing dikes.
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Figure A7- 17:  Fast Current River Area Procedures
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Figure A7- 18: Fast Current Tidal Area Procedures
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Figure A7- 19: Small Stream Procedures
Soil can effectively prevent an oil spill from being discharged into the water. The quantity of soil required can be estimated from the curves shown in Figure A7-20.  The curves represent maximum residual saturation (at or below which oil will no longer move in soil) for light oil and gasoline, for diesel and light fuel oils, and for lube and heavy fuel oils. The soil volume generally decreases with decreasing porosity.

Sorbents are effective in minimizing the extent of the ground area affected by a spill as shown in Figure A7-21.  Spreading sorbents over a spill and tamping to insure saturation of the sorbent is a good procedure for preventing ground leaching.

Also, trenches and dikes allow for the containment of oil as it drains from the spill area. Dikes and trenches should be lined if possible to guard against leaching. Oil collected in the dikes and trenches can then be pumped out using various types of pumps or vacuum trucks.

2.
Spills into Drainage Systems
The drainage system at NASEX is designed with land spills in mind. All fuel facility storm drains are linked to oil/water separators whose outfalls are continuously monitored. However, it is possible for separators to become overwhelmed, thus allowing oil to be expelled into the water.

At such time, sorbents contained by an open mesh screen (as described for small streams) is an effective means for trapping the oil at the drain outfall. Depending upon the speed and direction of the current near the outfall, booms and skimmers could be deployed in low current areas to capture oil as it resurfaces beyond the turbulence of the outflow stream. A complete effort must be made to remove all oil by means of fire hose flushing of the drain system because a recurring slick is likely to reappear during heavy rains.

3.
Underground Spills  

Small, innocuous spills from drainage valves or leaking underground storage tanks may take years to resurface. The oil can leach through the soil and reach the water table. Oil may also follow the path of the water table as the water table moves towards an open body of water. An example of the path of an underground spill is shown in Figure A7-22.

The extent of an underground spill is usually determined by drill test wells. Once the spill size and location are determined, a recovery system will be established. The types of recovery systems include trenches, single-pump recovery, and dual-pump recovery. In areas with high water tables, a trench could be dug to intercept the oil spill as shown in Figure A7-23. The oil can be directly pumped out with a single-pump system. A dual-pump system uses one pump below the oil spill to lower the water table and a second pump or a skimmer to pump oil to a storage container. The oil will flow into the cone of depression that the water pump creates, thereby concentrating in this cone of depression. An example of the two-pump system is also shown in Figure A7-24.  Note: for the most efficient recovery operation, NASEX should consult with various hydrologists in order to expedite clean up efforts.
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Figure A7- 20: Relation Of Spill Size To Volume Of Spill Contaminated To Point Of Saturation
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Figure A7- 21: Use Of Sorbents To Minimize Spill Effects On Soil
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Figure A7- 22:  Flow Of Contaminants In A Water-Table Aquifer
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Figure A7- 23:  Interceptor Trench For Land Spill Control
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Figure A7- 24: Recovery From Groundwater
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SLICK MOVEMENT
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Two diversion boom configurations for marsh sensitive shorelines.


Top – continuous arrangement


Bottom - cascading arrangement
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Relation of spill size to volume of soil contaminated to point of saturation


(Spill immobilization)
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1. Suitable dike materials must be available, either natural
soil, sand bags or foam.
2. Proper earthmoving equipment or specialized foam dike equip-
ment must be obtainable.
3. An advantageous site must be available.
4. This procedure may not eliminate percolation of the spill
through the soil.
II. EXCAVATION

SPILLED MATERIAL

EXCAVATION PIT

Equipment and land must be available to accomodate the
excatvation.

In certain areas, soil or subsoil nature may render excava-
tion impossible or ineffective.

FIGURE 8

Containment of spills on land.
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