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Chapter 1 -- Overview
The purpose of this guidebook is to provide SEAPRO’s Oil Spill Response Team members with information regarding safety, equipment, and various aspects of oil spill response. This book is not intended to replace common sense or experience, but rather supplement it with information that will help enhance safety and success in any response to an oil spill incident.
As you go through this book -- remember the number one priority is your SAFETY. A spill cleanup is only successful if response personnel remain safe and healthy. Always work safely, and remember to keep an eye on your co-workers.
The Need For a Rapid Response
It is far easier to prevent an oil spill than it is to clean one up, but history has shown us that accidents happen, and we must prepare ourselves to respond to a spill. Marine oil spills can have severe impacts on people, marine life, shoreline wildlife and the environment. Once oil spills into the water, the effects of wind, weather, current and tide dictate how far and how quickly the spill will spread. The response must be proportionate to the size of the spill. To successfully respond, and clean up a marine oil spill, a rapid response must occur. Cleaning up a marine oil spill can be compared to fighting a large fire. There exists the need for a chain of command, equipment, supply lines, communications, and enough personnel to accomplish a multitude of required tasks.
Chapter 2 -- Safety
Safety and health is the primary responsibility of all individuals during spill response activities. Anyone can stop any evolution at any time if he/she believes there is a safety concern. Once stopped, the person in charge must resolve the safety concern(s). Although our goal is to successfully clean up an oil spill, we will never place spill cleanup over the preservation of human health and safety.
All personnel at a spill must remember that everyone is a safety observer, and regardless of their job assignment, safety comes first.
Basic Safety and Health Guidelines
The Site Safety and Health Plan (SSHP) contains information to help personnel work safely. Personnel at oil spill clean up sites must familiarize themselves with the SSHP, and sign it prior to starting response activities. Basic health and safety guidelines include:
Hand Communication Signals (Non-Verbal)
Hand communication signals (non-verbal) are used when personnel are using PPE that make it difficult to communicate normally, i.e., respirators. Commonly used signals are listed in the following table:
Signal | Meaning |
---|---|
![]() Hands Clutching Throat | Out of Air Can't Breath |
Hands to top of Head | Need Assistance |
![]() Thumbs Up | Okay I'm all right I understand |
![]() | No Negative |
Personal Protective Equipment (PPE)
Level of Protection -- "A" Used When | Recommended Personal Protective Equipment | Optional Personal Protective Equipment |
---|---|---|
The highest level of respiratory, skin and eye protection is needed | Pressure demand, full facepiece SCBA or pressure demand supplied air respirator with escape SCBA Fully encapsulating, chemical-resistant suit Inner and outer chemical-resistant gloves Chemical-resistant safety boots/shoes Two-way radio equipment | Cooling Unit Coveralls Long cotton underwear Hard hat Disposable gloves and boot covers |
Level of Protection -- "B" Used When | Recommended Personal Protective Equipment | Optional Personal Protective Equipment |
---|---|---|
The highest level of respiratory and eye protection is needed, but a lesser level of skin protection | Pressure demand, full facepiece SCBA or pressure demand supplied air respirator with escape SCBA Fully encapsulating, chemical-resistant suit Inner and outer chemical-resistant gloves Chemical-resistant safety boots/shoes Hard hat & two-way radio equipment | Coveralls Long cotton underwear Disposable boot covers Faceshield |
Level of Protection -- "C" Used When | Recommended Personal Protective Equipment | Optional Personal Protective Equipment |
---|---|---|
Criteria for using air purifying respirators are met | Full-facepiece/half-facepiece, air-purifying, canister equipped respirator Chemical-resistant clothing Inner and outer chemical-resistant gloves Chemical-resistant safety boots/shoes Hard hat & Two-way radio equipment | Coveralls Long cotton underwear Disposable boot covers Faceshield Escape mask |
Level of Protection -- "D" Used When | Recommended Personal Protective Equipment | Optional Personal Protective Equipment |
---|---|---|
No respiratory is required. It offers no protection against chemical hazards | Coveralls Safety boots/shoes Safety glasses or splash goggles Hard hat | Gloves Escape mask Faceshield Personal Air Monitor w/Alarm |
Fire and Explosion
The potential of fire or explosion may exist during any petroleum spill incident. This danger poses one of the greatest risks to response personnel because PPE will not protect us from fire. Safety considerations should include:
Following are guidelines for assessing the LEL (lower Explosive Limit):¹
Level | Action |
---|---|
Less than 10% LEL | Continue work |
10% LEL or greater | Leave Area Immediately |
CAUTION -- Combustible gas detectors do no monitor for toxic gases. Do not rely soley on the results of LEL monitoring to determine if an area is safe. You must also check for the presence of other hazardous gases.
¹ To determine LEL -- you must use an air monitoring device specifically designed to measure for the presence of such gas. Some LEL meters will not work in areas that are oxygen deficient. To check LEL levels -- you must also monitor for adequate oxygen levels.
Tools and Equipment
Tools and equipment that are used at a spill cleanup can present hazards to response personnel.
Safety considerations include:
Other things to consider:
Slips, Trips and Falls
Always proceed cautiously while working on the beach, a dock or on a vessel as oiled surfaces may cause you to slip, trip, or fall. The risk of slipping, tripping, falling and other injury can be minimized by a heightened level of “Situational Awareness." Safety considerations include:
On Water Safety
Boats are used extensively during on water spill cleanup activities. Basic safety considerations include:
The vessel operator has responsibility for all persons aboard and for the safe navigation of the boat.
Shoreside Safety
Shoreline cleanup operations can present some unique safety considerations for response personnel. These include:
Helicopter/Airplane Safety
Fixed and rotary wing aircraft may be used extensively during response activities. Aircraft can present hazards to personnel working on the ground and to those flying as passengers. When flying in an aircraft -- you will be given a pre-flight safety briefing by the pilot. Make sure that you know where all safety equipment is located.
Basic safety considerations include:
Crane Safety
Cranes can be used in various phases of spill response. Cranes can be operated on vessels or on the shore. Basic safety considerations include:
Heat and Cold Stress
Weather can create specific hazards for spill response workers. Heat and cold pose serious challenges to the responder involved in cleanup activities. Dehydration is a major contributor to cold and heat stress. Drink plenty of fluids and dress for any unexpected changes in weather.
Cold Stress -- Hypothermia
Hypothermia is a life threatening condition that occurs when the body is unable to maintain its core temperature. Temperatures of 30° - 50° can create a hypothermic situation for people who are not properly dressed.
Cold Related Illness | Symptoms | Usual Causes | First Aid Procedures |
---|---|---|---|
Frostnip | Skin turns red then changes to gray or white Skin is firmer than normal Pain | Exposure to cold | Slowly warm affected area Keep affected area warm |
Frostbite | White, waxy skin color Blisters may form during thawing of skin Skin is cold and hard on top, may be flexible underneath Pain or numbness | Exposure to cold | Stop work -- seek warm shelter Slowly warm affected area Do not break blisters Seek follow up medical care |
Hypothermia | Shivering Complaints of being cold Slow heartbeat Slurred speech Memory lapses Drowsiness, confusion Slow, irregular breathing Gradual loss of consciousness | Exposure to cold Immersion in water will cause rapid hypothermia | Call for immediate medical help Handle person very carefully Remove any wet clothing Cover with blankets or gently put person in sleeping bag Slowly warm person Do not leave person alone Be prepared to start CPR |
Heat Stress -- Hyperthermia
Heat stress can occur at fairly low temperatures (60° -- 65° F), if workers are wearing Chemical Protective Clothing (CPC). The material that our CPC is constructed of is designed to keep contaminants outside. This same material effectively seals us inside the Chemical Protective Clothing, and makes it difficult for our body to self regulate its temperature.
Heat Related Illness | Symptoms | Usual Causes | First Aid Procedures |
---|---|---|---|
Heat Cramps | Painful spasms of muscles, typically in the abdomen and legs | Electrolyte loss due to sweating | Intake of fluids containing electrolytes Diluting sports drinks with water is particularly effective |
Heat Exhaustion | Weakness Fatigue Nausea Pale/moist skin Headache Heavy sweating Dizziness | Fluid loss (sweat) without replacement of electrolytes or fluids | Move person to cool area Remove PPE (if possible) to allow cooling Provide fluids containing electrolytes (if person is able to drink) Seek medical treatment |
Heat Stroke | Hot, dry red skin Very high temperature >105° F Rapid respirations and pulse Confusion | Inability of the body to regulate its temperature | Call for emergency medical care Remove clothing Move to cool place (if possible) Cool person by covering with wet sheets and fanning Provide care for shock If conscious -- provide small amounts of water to drink |
Prevention | Heat Illness | Cold Illness |
---|---|---|
Training | Personnel need to be aware of heat related illnesses and how to prevent them Personnel need to understand symptoms and first aid for heat related illnesses Heat stress can cause problems at temperatures of 60° F -- 65° F for personnel wearing PPE | Personnel need to be aware of cold related illnesses and how to prevent them Personnel need to understand symptoms and first aid for cold related illnesses |
Acclimatization | Acclimatization takes place over time for personnel working in hot environments Personnel arriving for work in a hot environment should begin with 50% of the normal workload and normal work period on the 1st day, and gradually build up to 100% workload by the 5th day | Some acclimatization may occur from exposure and work in cold temperatures |
Fluid Replacement | Personnel can lose approximately 1 liter of water per hour Fluid replacement should begin early, and personnel should take in 8 ounces of fluid every 15 -- 20 minutes | Personnel can become dehydrated in cold environments Warm, sweet, caffeine free drinks provide good fluid replacement |
Work/Rest | Work can be scheduled to take place during the cooler hours of the day or night Crews may be placed on a work rotation where they work for a period of time, and then rest | At temperatures < 20° F, heated warming shelters should be made available Personnel should take periodic breaks to warm up |
Diet | Salt tablets are not recommended for personnel working in hot environments | Maintain a well balanced intake of foods |
Alcohol/Smoking | Avoid alcohol -- it lowers tolerance to heat and increases risk of heat related illness Smoking should be avoided since nicotine restricts the blood flow to the extremities | Do not drink alcohol -- it interferes with the body’s internal thermometer Smoking should be avoided since nicotine reduces the blood flow to the extremities |
Clothing | Wear layers of loose fitting comfortable clothing under PPE | Wear appropriate clothing to repel cold and moisture If clothing gets wet -- change into dry clothes |
Chapter 3 -- Response Team Protocols & Callout Procedures
When the Team Will Be Called
SEAPRO’s Response Team Personnel may be activated whenever SEAPRO responds to an oil spill. Depending on the size, location, weather and other considerations, all or part of the response team may be activated. Notification will be made through the SEAPRO office to the response team members. Upon notification, you will be given a reporting location. This may be at the airport or ferry terminal if travel is required, or it may be at a staging site.
Additionally, the team may be activated for training. In order to maintain your skills and proficiency with oil spill recovery equipment, you must attend annual training.
Finally, the team may be activated for response to drills. These may be announced or unannounced. Drills are conducted to ensure operational readiness.
How the Team Will Be Activated:
When SEAPRO is notified of a response that requires participation from the response pool, SEAPRO will notify the team members by phone.
Alaska Department of Environmental Conservation (ADEC) | |
---|---|
Spill Reporting Number | (907)465-5430 or 800-478-9300 |
Mgr. Public Service Center & Oil Spill Response Team | (907)225-6200 |
Environmental Specialist | (907)465-5220 |
SOSC, SE AK Response Team | (907)465-5357 |
USCG (United States Coast Guard) | |
Rescue Emergencies | (800) 478-5555 |
Cmdr. MSO, FOSC Capt. Of Port | (907)463-2450 |
District 17 General Information | (907) 463-2000 |
Sup. MST | (907) 225-4495 |
Marine Safety Detachment Ketchikan | (907) 225-4496 |
Marine Safety Detachment Sitka | (907)966-5454 |
State, Federal, and Misc. Numbers | |
Alaska State Troopers | (800) 478-9300 |
CHEMTREC Spill technical assistance | (800) 424-9300 |
EPA Alaska Operations Office | (907) 586-7619 |
National Response Center (NRC) | (800) 424-8802 |
Poison Control Center | (800) 478-3193 |
US Fish and Wildlife Juneau | (907) 586-7240 |
NOAA | (907) 271-3593 |
Sitka Raptor Center | (907) 747-8662 |
If you are called out you will be suppled with a Responder Bag which consists of the following PPE:
In addition to the issued responder bag you should pack and bring along:
City/Zone Phone Numbers
Name | Phone Number |
---|---|
Port of Haines -- Harbormaster | (907) 766-2448 |
Dept. Of Fish & Game | (907) 766-2830 |
State Troopers | (907) 766-2552 |
Police, Fire & Emergencies | 911 |
Fish & Wildlife Protection | (907) 766-2533 |
Name | Phone Number |
---|---|
Port of Juneau -- Harbormaster | (907) 586-5255 or 586-5337 |
Dept. Of Fish & Game | (907) 465-4250 |
State Troopers | (907) 269-5086 |
Police, Fire & Emergencies | 911 |
Bartlett Regional Hospital | (907) 796-8900 |
Name | Phone Number |
---|---|
Port of Ketchikan | (907) 228-5632 |
Dept. Of Fish & Game | (907) 225-5195 |
Fish & Wildlife Protection | (907) 225-5111 |
Police, Fire & Emergencies | 911 |
Ketchikan General Hospital | (907) 225-5171 |
Name | Phone Number |
---|---|
Port of Petersburg -- Harbormaster | (907) 772-4688 |
Dept. Of Fish & Game | (907) 772-3801 |
State Troopers | (907) 772-3100 |
Fish & Wildlife Protection | (907) 772-3983 |
Petersburg Medical Center | (907) 772-4291 |
Name | Phone Number |
---|---|
Port of Sitka -- Harbormaster | (907) 747-3439 |
Dept. Of Fish & Game | (907) 747-6688 |
State Troopers | (907) 747-3254 |
Fish & Wildlife Protection | (907) 747-3254 |
Sitka Community Hospital | (907) 747-3241 |
Name | Phone Number |
---|---|
Port of Wrangell -- Harbormaster | (907) 874-3736 |
Dept. Of Fish & Game | (907) 874-3822 |
Police | (907) 874-3304 |
Fire & Rescue | 911 (907) 874-2000 |
Fish & Wildlife Protection | (907) 874-3215 |
Wrangell General Hospital | (907) 874-3356 |
Name | Phone Number |
---|---|
Port of Yakutat -- Harbormaster | (907) 784-3323 |
Dept. Of Fish & Game | (907) 784-3255 |
State Troopers | (907) 784-3220 |
Police, Fire & Rescue | (907) 784-3220 |
Fish & Wildlife Protection | (907) 784-3220 |
Health Clinic | (907) 784-3275 |
Chapter 4 -- Incident Command System (ICS)
The Incident Command System, (ICS) is the combination of facilities, equipment, personnel, procedures, and communications operating with a common organizational structure and the responsibility for the management of assigned resources to effectively accomplish objectives pertaining to an oil spill.
The purpose of the Incident Command System (ICS) is to provide a fully coordinated response for effective, efficient control and focus of personnel, facilities, equipment and communications during emergencies of all types. The ICS approach is supported by the National Inter-Agency Incident Management System (NIMS). It is recognized that while a private company may be responsible for the incident, it must interface with a multitude of agencies and interested stakeholders. The ICS is designed so the responsible party, government agencies, and other stakeholders can work together toward a common goal. The advantage of using ICS is that the basic structure remains the same for all incidents; it simply expands or contracts to match the size, type and complexity of the required response. An Incident Command System (ICS) model is shown below.
Chapter 5 -- Response Techniques
Response Options
There are several methods currently in use throughout the industry to respond to oil spills and remove the oil from water. The appropriate response strategy will be decided at the Unified Command; however, conditions on scene can change rapidly and some adjustment to the strategy may be necessary:
Response Option | Description |
---|---|
Monitor and Wait | Not the preferred option, but sometimes weather or other on scene conditions are such that any response is unreasonable or unsafe |
Mechanical Recovery | Oil is contained, collected and concentrated so it can be removed from the water |
Chemical Dispersion | Used to break oil slicks into fine droplets that disperse into the water column This type of response has a very limited “window of opportunity," and requires special equipment and government permits |
In-Situ Burning | Oil is ignited and burned off the surface of the water Oil can be ignited with a high degree of efficiency when the oil is at least 2 mm thick, fresh and not emulsified Requires special boom to withstand the heat |
Response Priorities
The Tiered System
The 3 tiers are applied in various forms; however, reliance and expectation of each level of response needs careful consideration. The expectation of the tiered response system in simplest terms can be defined as:
Tier> | Volume | Consequences |
---|---|---|
Tier 1 | Small Spill < 150 bbl | Small, operational-type spills that typically occur at a company’s own facilities (e.g. jetties or terminals), and as a consequence of its own activities. The operator would typically provide its own resources to respond to the spill, i.e. “the spill may be handled by the spiller”. |
Tier 2 | Medium Spill > 150 bbl < 3,665 bbl | A medium-sized spill that typically occurs within public or multi-user facilities, and which typically is associated with shipping accidents in ports or harbours. Personnel and equipment resources would be pooled from other companies and the industry, with local government agencies acting as coordinators. |
Tier 3 | Large Spill >3,665 bbl | A large spill with potentially catastrophic consequences, that typically results from spillages at sea from tankers and offshore platforms. Substantial resources and support from local, national and international stockpiles would be mobilized. |
Tiered reference source www.marinergroup.com
Fate & Behavior of Oil
Oil undergoes physical and chemical changes when it enters sea water. Some changes cause the oil to disperse (spread out) while others cause it to persist (stick together). The time and degree of change vary depending on:
Spreading
When initially spilled, the oil spreads across the waters surface creating a slick. This initial spreading is caused by the weight of the oil pushing on itself. A large instantaneous spill will spread more rapidly than a slow continuous discharge.
Transport
After the slick has spread to a nearly uniform thickness it will break into “windrows." Windrows are narrow bands of oil that orient themselves with the direction of the wind.
Any further spreading or movement of the slick is determined by the speed and direction of the wind and the water current. As a general rule:
The slick will move under the influence of 3% of the wind speed combined with 100% of the water current speed
Oil Spill Fate, Behavior & Response
Evaporation
The rate and extent of evaporation are determined primarily by the volatility of the oil. The greater the proportion of the low boiling point components (“light ends”), the greater the rate of evaporation. Rough seas, high winds, and warm temperatures also increase the rate of evaporation. Spills of refined products, such as gasoline or kerosene may evaporate completely within a few hours.
Dispersion
Waves and turbulence at the sea surface act on a slick to produce oil droplets with varying sizes. The smallest droplets will remain in suspension in the water column. This dispersed oil can enhance other processes such as biodegradation and sedimentation.
Emulsification
Large droplets caused by turbulence float back to the surface and rejoin the slick. However, this mixing causes many oils to absorb water, and to form water-in-oil emulsions or “Mousse.” Emulsions can become very viscous and retard other processes that may dissipate the oil. The absorption of water often changes the color of the oil from black into brown, orange or yellow slicks. As the amount of water absorbed increases, the density of the emulsion approaches that of water, further complicating the recovery process.
Volume Estimating
Thickness Estimating
The average oil thickness is the most difficult parameter to estimate since a single oil slick can often consist of a range of thicknesses. When direct measurement of the oil’s thickness is not possible, it can be estimated by its appearance:
Slick Appearance | Thickness |
---|---|
Sheen (silver-gray color) | Use 10‾6 inch as average film thickness |
Iridescent (rainbow-colored) | Use 10‾4 to 10‾5 as average thickness |
Blue-black | If aged or windblown but still blue to black: Use 10‾2 to 10‾3 inch as average thickness |
Brown-orange/red emulsion | If emulsified and taking on the common “chocolate mousse” appearance, use 10‾1 inch as average “oil” thickness. While the emulsion may actually be two to three times thicker, it may have as much as 50%-70% water content |
Graphs and tables provided courtesy of Alan A. Allen -
Skimmer Assesment Parameters
When mounting a mechanical response and deciding what skimmer to use, using a skimmer and estimating the amount of oil recovered, or evaluating the effectiveness of a particular response, the following skimmer assessment parameters should be followed. The critical component is the oil encounter rate. Oil encounter rate is the volume of oil that will impact a skimmer within the containment system.
Skimmer Assessment Parameter | Definition |
---|---|
Oil Encounter Rate (EnR) | If one can estimate the width of the receiving area (swath (w)), the velocity (v) of the system through the water (or the speed of the oil being swept into it), and the average oil thickness (t) it is possible to approximate the oil encounter rate as: |
Recovery Efficiency (RE) | The % of oil in total fluid volume recovered |
Throughput Efficiency (TE) | The % oil recovered from volume encountered |
Oil Recovery Rate (ORR) | Volume of oil recovered per unit time (e.g., bbl/day, bbl/hr or gpm) |
Total Fluid Recovery Rate (TFRR) | Volume of oil and water recovered per unit time |
Water Recovery Rate (WRR) | Volume of water recovered per unit time |
Skimmer Assessment Parameters | Formula |
---|---|
EnR (barrels/day) | (1.28 x 103) (w) (v) (t) |
EnR (barrels/hour) | (53.33) (w) (v) (t) |
EnR (gallons/minute) | (37) (w) (v) (t) |
where | w = Swath (feet) v = Velocity (feet/second) t = Average oil, thickness (inches) |
ORR | EnR x (TE(%)/100) |
ORR | TFRR x (RE(%)/100) |
TFRR | EnR x (TE/RE) |
Oil Holding Capacity for Sorbents
Sorbent materials may be helpful for picking up small volume spills, or spills with very thin oil layers. The use of sorbents is fairly labor intensive, and disposal can be a problem. Also, some sorbent types (pads or “diapers”) can be difficult to deploy under moderately windy conditions. However, sorbents can be effective clean up tools in environmentally sensitive areas such as marshes or tidal flats. Refer to the following chart when estimating the oil holding capacity for sorbents:
Common Sorbent Packaging Characteristics
Graphs and tables provided courtesy of Alan A. Allen -
Oil Spill Dispersion Process
Differing response strategies may be employed depending on where the spill occurs, where the slick is moving and the different types of equipment available. In all cases, the earlier the slick is contained and, the oil concentrated, the easier the recovery operations will be. History has shown that when the slick is allowed to spread out without containment, then the task of pooling the oil for recovery is time consuming, labor intensive and expensive. Additionally, if the oil impacts the shoreline, environmental damage increases as well removal cost.
Offshore Recovery
Offshore recovery is an operation where the oil is encountered, contained and recovered from the water, and away from land. This type of response requires vessels, fairly short lengths of boom, skimmers and storage devices specifically designed for floating when filled with oil/water, debris, etc.
"U" or "V" Configuration
Several hundred feet of boom is towed by two vessels in a U. A third vessel with a skimmer and storage bag positions itself in the boom's apex (where the oil concentration is greatest) and recovers the oil. All of the vessels work into the wind and current, trapping the oil as it moves in the opposite direction. This configuration requires very slow towing speeds and close coordination between several vessels. The advantages are that with long lengths of boom, the swath width can be several hundred feet wide and significant quantities of oil can be contained within the boom system.
"J" Configuration
This configuration is similar to that of the U, except that only two vessels are required. The trailing vessel in the “J” deploys the skimmer and storage device, as well as tows one end of the boom. This configuration can be accomplished with only several hundred feet of boom, and is easier to achieve in rough sea and high wind conditions. The disadvantage of the J compared to the U is that generally the swath width is smaller, so less oil is encountered. Again, slow towing speeds and close coordination between vessels is required.
Cascade Booming
Cascade booming is a system where several vessels towing several lengths of boom in a "funnel" configuration concentrate the oil and release it into the next stage of the funnel. At the bottom of the "funnel" are two vessels in a U configuration and a third vessel with a skimmer and storage. The advantage to this configuration is that the oil becomes highly concentrated at the skimmer, and the swath width is quite wide. The disadvantages are that it requires numerous vessels, long lengths of boom and very close coordination.
Nearshore Recovery
Nearshore recovery operations occur in the water very near the land, or at the water’s edge. These efforts can either try to contain the oil against the shoreline for recovery, or deflect the oil away (or along) the shoreline to keep it out of sensitive areas, population centers, water intakes or other places where the oil’s impact would be a particular detriment.
Diversion Booming
Boom is deployed at an angle to the approaching slick. Oil is diverted away from the sensitive area or to a less sensitive area for recovery. The size of the area to be protected will determine the amount of boom necessary for protection.
Exclusion Booming
Boom is deployed across or around sensitive areas and anchored in place. Used primarily in small areas where currents are less than 1 knot, and waves are less than 1.5 feet. If the area is too big, or the current too strong, diversion booming should be considered.
Alongshore Oil Trap
This technique is similar to those above, except that instead of the oil being deflected away from the shoreline, it is trapped inside the boom, and against the shoreline. At these collection points, a skimmer and storage device are employed to recover and collect the oil.
Booming in Current
The use of proper towing bridles and end connectors will minimize boom damage during operations. To avoid sharp stresses on towed boom, tow lines of sufficient length should be used. Generally, the more boom being towed, the longer the tow line should be. Tow lines of two hundred feet would be appropriate for 1,500 feet of boom, and should not be shorter than 50 feet for any length of boom. When feasible, an odd number of sections of boom should be used to avoid having a connector at the apex from which oil may leak. Boom performance can be judged at the apex of the U or J by eye. Oil lost under the boom will appear as globules or droplets rising from behind the boom. Eddies behind the boom are also indicators that the boom is being towed too fast, or that the current washing past the boom is too strong. It is frequently better to deflect oil to relatively quiet waters for recovery, rather than to attempt containment. A single boom is seldom 100% effective; a secondary or tertiary boom layer may be necessary to ensure containment.
The following table will provide guidance when setting boom in current. The speed of the current will affect the boom's ability to redirect oil because of entrainment. By changing the boom angle, response personnel can collect the maximum amount of oil possible.
Maxumum Current Speed (Knots) | Maximum Current Speed (ft/second) | Maximum Current Speed (meters/sec) | Maximum Effective Boom Angle |
---|---|---|---|
<0.5 | <1.0 | <0.4 | 90° |
0.8 | 1.3 | .04 | 70° |
0.86 | 1.4 | 0.43 | 60° |
0.93 | 1.6 | 0.5 | 50° |
1.12 | 1.9 | 0.6 | 40° |
1.6 | 2.4 | 0.7 | 30° |
2.1 | 3.5 | 1.1 | 20° |
On-shore Recovery
The type of shoreline dictates the recovery method. Rocky beaches can be cleaned with shovels, buckets and scoops if the oil is thick enough. Recovery should not be attempted on muddy, marshy or wetland areas, as the response effort may cause more environmental damage than the oil itself. Sorbents can be used to mop up pools of thin oil, as well as cleaning rocks, trees, etc.
Vessel Operation
Response personnel working on boats are subject to many risks. It is the responsibility of the boat operator to ensure that the vessel is being operated safely at all times. Furthermore, the boat operator is in charge onboard that vessel, and as such, has the final word of the safe conduct of any activity aboard that boat. Minimum safety requirements are:
Transferring people from one vessel to another should be kept to an absolute minimum, and must have the concurrence of the person being transferred prior to the transfer.
The vessel operator has the final word on the overall safety of the operation in which that vessel is engaged. Due regard should be given to:
Ropes and Knots
Boating Knot Characteristics
Rope used in boating is durable and expensive and is often handling heavy loads, e.g., when berthing, mooring, towing another vessel, preparing for a storm, or managing sails. The emphasis, therefore, is on safety, reliability, and convenience. In contrast to the fishing knots, value is also placed on being able to use the rope repeatedly and untie each knot without difficulty.
Standing End, Tail, and Bitter End
In many knots there is Standing End - which takes the strain, and a Tail - the loose end in your hand. On large ships a shore line is initially tightened with a winch. The tail is then properly called a Bitter End as it is transferred to the Bitts. To do this, a second rope is tied to the shore line with a Rat-Tailed Stopper or a Rolling Hitch to take the strain temporarily.
Mooring Lines and Names
Mooring lines on large boats are nearly always made of a high-modulus polyethylene (HMPE) such as Vectran® or Dyneema®. These ropes float and their minimal elasticity reduces risk of injury due to "snap-back" in the event of a breakage. Each line serves a specific purpose. On large vessels two lines often run in parallel ("doubled up") for safety. The following diagram shows a typical arrangement:
Common Knots
Click the pictures to see a demonstration of how to tie the knot
Anchor Hitch (Fisherman's Hitch)
The Anchor Hitch, or Bend, is also known as the Fisherman's Hitch, or Bend. It is an excellent knot to use for attaching an anchor line to an anchor. Logically, as a knot to attach rope to an object, it should always be called a hitch. However, the name Bend derives from a time when it covered "tied to" and was not restricted to joining two ropes.
Bowline
The Bowline makes a reasonably secure loop in the end of a piece of rope. It has many uses, e.g., to fasten a mooring line to a ring or a post. Under load, it does not slip or bind. With no load it can be untied easily. Two bowlines can be linked together to join two ropes. Its principal shortcoming is that it cannot be tied, or untied, when there is a load on the standing end. It should therefore be avoided when, for example, a mooring line may have to be released under load.
Running Bowline
The Running Bowline is a valuable way of tying a type of noose which will not bind and can be slid undone easily. In boating it is recommended for use when retrieving lumber or rigging which has fallen overboard and in climbing for retrieving objects in places such as crevasses. At home it is useful to hang a Child's Swing. The first challenge is to find a suitable branch and the second is to successfully throw the rope over it.
Cleat Hitch for a Dock Line
The Cleat Hitch secures a rope to a cleat. It is deceptively simple and an unwary skipper who invites visitors to cleat a mooring line may be astonished and dismayed by the unsatisfactory results. See also using a cleat hitch for Securing a Halyard.
Clove Hitch Tied with End Rope
The Clove Hitch does have two giant faults: it slips and, paradoxically, can also bind. It should be deeply distrusted when used by itself. To make it more secure loop the standing end back around the line with a half knot.
Rolling Hitch and Midshipman's Hitch
The Rolling Hitch attaches a rope (usually smaller) to another (usually larger) when the line of pull is almost parallel.
Sheet Bend
The Sheet Bend is recommended for joining two ropes of unequal size. The thicker rope must be used for the simple bight as shown. It works equally well if the ropes are of the same size.
Square Knot (Reef Knot)
It is intended to be a binding knot and, tied in the right material against a curved surface, the first Half Knot may bind – but it cannot be trusted. That is why surgeons use an extra turn in the first Half Knot – to achieve the binding required while they prepare the second Half Knot.
Zeppelin Bend
The Zeppelin Bend is one of the bends employing interlocking overhand knots. It is a reliable bend that can be untied even after being heavily loaded but not, however, while still under load. It is an excellent alternative to the more widely used Double Fisherman's because it eliminates the risk of jamming.
Communications
The need for good communications during spill response is essential. Poor communications often result in confusion, inefficient response and wasted time and effort.
If you are unsure of what you are supposed to do, or how to do it, ASK YOUR SUPERVISOR.
Generally, response radio communications will be conducted on Channels 08, 63 or 72 VHF-FM. Specific channels (frequencies) will be assigned for each particular team or task force.
Good Radio Communications Practices
Chapter 6 - Boom
SEAPRO Boom
SEAPRO has two types of boom (inflatable and rolled foam), and two different kinds of boom (open water and protected water). The first type of boom to be discussed is the inflatable boom. The advantage to inflatable boom is that it is compact, easy to store and transportable. The disadvantage is that it is useless without the inflation system.
Protected Water (harbor) Inflatable Boom
SEAPRO has a variety of pressure inflatable protected water (harbor) boom. The advantages and disadvantages of this boom type are shown below.
![]() | ||
Type 1 | Type 2 | Type 3 |
Boom Type | Advantages | Disadvantages |
---|---|---|
1 | A single large air cylinder decreases inflation time Can be reeled | Puncture causes total loss of freeboard in section of boom Heavy to deploy, recovery requires winch |
2 | Divided air cylinders result in only partial loss of freeboard if the boom is punctured Can be deployed manually Can be reeled | Slow to deploy due to each half cylinder having to be inflated separately |
3 | A reel deployment and recovery system makes this boom easy to deploy and recover Some versions have an air manifold on top of floation chamber and check valves in segments so continuous air compression is not required. | No bottom tension member Requires powered reels to recover boom Needs continuous power for air compressor and water pump while deployed Puncture causes total loss of boom |
Graphs and tables provided courtesy of Alan A. Allen -
Inflatable Boom
This boom has a continuous diameter buoyancy chamber for each boom section. Boom sections vary in length up to 100 feet each. The inflation ports are located at both ends of the boom section. However, there is a check valve located at each inflation port. Before the boom will inflate, one needs to press down on the check valve and give it one quarter of a turn to the counter -clockwise to lock the check valve in the open position. When that length of boom is inflated, the check valve needs to be closed (one quarter turn clockwise) before the cap is replaced on the inflation port.
CAUTION -- Extreme care must be taken when using this boom to ensure that the inflation chamber is not punctured.
The water pressure pushing on the bottom of the inflation chamber will force the air through any hole in the inflation chamber. If this happens the entire length of the boom will sink.
Boom Blower Operation
CAUTION -- Do not run the blower on straight gasoline
Inflating the Boom
Prior to inflating the SEAPRO boom, check the area, and remove any sharp objects or hard edges that may puncture the boom buoyancy chamber. When the area is clear, roll out each length and connect the end plates of the different lengths together. The boom should be laid out at or near the deployment site in order to minimize the amount of dragging over the ground the boom will endure before it enters the water.
Deflating the Boom
Storing the Boom Blower
Open Water (Ocean) Boom
SEAPRO’s other type of inflatable boom is the Inflatable Open Water (Ocean) Boom. This boom is stored on a reel. The boom reel is hydraulically powered. Unlike the protected water boom discussed above, the buoyancy chambers in the open water boom are eight feet long, and the boom sections are typically 100 feet long. Both the buoyancy chambers, and the boom sections are jumpered together, with a check valve between chambers, so the entire boom length can be inflated at once. Also, if one of the buoyancy chambers is punctured, only that buoyancy chamber will deflate, rather than the entire length of boom.
See the instructions above (protected water boom) for how to inflate, deflate and return boom to storage.
Deploying the Open Water Inflatable Boom
Deploying the inflatable boom is much like setting a gill net or longline. The evolution is fairly simple; however, care should be taken not to put too much strain on the boom, or it will tear. Deck personnel, especially those positioned between the boom and the rail/bulwark of the vessel need to plan an escape route in the event the boom takes a sudden shear while deploying off the drum. Generally, straight down to the deck, and letting the boom go overhead is the most expeditious route.
CAUTION -- Sharp objects can puncture the boom. Also, the boom becomes very slippery when wet with water or oil. As such, do not walk on, drive vehicles over, have sharp objects near, etc. the boom. Ensure that the separator tank is securely griped to the deck. Lashing chain and load binders are provided to ensure that the tank does not move or over-turn, especially if heavy seas are anticipated.
NOTE -- The deploying of the boom from here on needs to be coordinated between the two vessels. The towing vessel should not pull on the boom faster than it is being deployed, and should only pull in the opposite direction from that which the boom is being deployed. Given wind and sea conditions, this is very difficult, and patience needs to be exercised by all involved. The boom may tear if it is pulled by the towing vessel faster than it is being deployed off the reel.. Also, the inflation chamber at the waterline of the deploying vessel should be the one being inflated. If too much boom is let out before being inflated, the boom may twist. If twisting occurs, the operation must be stopped, sufficient boom recovered in order to remove the twist, and then the boom redeployed. A twisted boom is useless for retaining oil. The boom must be inflated as it is being deployed; uninflated boom will sink and probably twist. Also, the entire process is slowed considerably if the blower has to inflate against the water pressure pushing on the empty floatation chamber.
NOTE -- In this deployed J configuration, the boom should not be towed faster than 2 knots, nor faster than 1 knot when collecting oil. Also, should the hydraulic system fail, the boom can be manually deployed and retrieved by putting the bypass switch in the “Manual By pass” position and continue with the above process.
Recovering the Open Water Inflatable Boom
Boom recovery is nearly the opposite of deploying it. However, after being used for oil spill response, the boom will be coated with oil. Personnel handling the boom MUST be outfitted with the proper personnel protective clothing (PPE).
Rolled Foam Boom
SEAPRO has three different types of rolled foam floatation booms. These booms are designed primarily for deployment in protected waters as either containment boom or deflection/exclusion booms for shoreline protection. Each of these booms have an 8” x 74” closed polypropylene cell “log” for floatation, and a 12” skirt with ballast chain to limit entrainment. The boom lengths are a standard 100 feet/section These booms are mutually compatible due to their ASTM standard slide connectors, and have anchoring points as well.
Mooring the Boom with SEAPRO Boom Anchoring System
Anchors are used to moor the SEAPRO boom as follows:
Repairing the Boom
There are a number of ways to repair damaged boom, depending on the type and extent of the damage including:
Hot air welding is impractical in the field, and as such, is beyond the scope of this text. In all instances of repair work, care must be taken to eliminate personnel hazards. Eye protection is especially important when using hand tools and solvents.
Adhesive Welding
The area to be repaired must first be cleaned and thoroughly dried prior to applying adhesive. (See Decontamination Acetone, if applied sparingly, and the area is well ventilated, is a good cleaning agent. Soap and water may be used, however, the cleaned fabric must be thoroughly dried and devoid of any residue.
Sewing Method
Because some SEAPRO boom does not have a top tension member, whenever the boom is ripped or cut, it loses some of its strength. In areas where strength is desired, such as near the end connectors, it is best to reinforce any repair by stitching the fabric edges down.
A two inch overlap of repair fabric should be used around any large cut or tear. If the tear is small, a herringbone stitch (see picture)can be used to close the tear.
Reparing a Small Tear
Repairing a Large Tear
If the torn area being repaired is accessible from both sides, a second step may be utilized to finish repairing a large tear:
Returning the Boom to Storage
Prior to restoring any SEAPRO boom, it must first be cleaned. Refer to (Decontamination) for boom cleaning instructions.
Rolled foam boom can be stored in two different ways. All boom is stored in the 20 foot SEAPRO Response Modules. If the boom is to be replaced into these containers, they can be loaded in separate 100 foot bundles, or as one continuous length of boom.
Continuous Storage
This method allows for rapid boom deployment, with few attending personnel. It is important when loading boom in this fashion to insure that the tension/ ballast member is not twisted around the floats. Each row as it is stacked will have the ballast chain on the same side of the floats.
Chapter 7 - Skimmers
Oil skimmers are mechanical devices that remove oil from the water’s surface. There are many different types of skimmers, but only the types available from SEAPRO are discussed in this chapter. The skimmers available to SEAPRO can be grouped into the following categories:
Skimmer Operations -- General Considerations
There are some general considerations when using a skimming device. These include:
Oleophilic Skimmers
Oleo = Oil
Philic = Loving
Oleophilic (oil loving) skimmers are devices that remove oil from the waters surface by moving an oil attracting medium through the oil layer, where free floating oil attaches to the surface. Inside the skimmer, scrapers remove the oil, which is pumped to storage containers for collection. SEAPRO has three different types of oleophilic skimmers:
Crucial Disc C-13/24
For Crucial Disc C-13/24 specifications, click here
Skimmer Set Up
Operation of Skimming System
The disc skimmer is designed to skim floating oil(s). Under normal conditions the operator can observe the disc rotating speed and monitor the percentage of oil to water being collected. Since we don't want to pick up the water, the disc should be rotated at as slow a speed as possible. The speed will take a little time to get just right. The slower the disc turn the more time the water has to shed off and flow back into the pooled area. The disc speed will need to set by observing the collected oil/water discharging from the pump.
Daily inspection of the floating disc skimmer is recommended for the initial skimming period.
The skimmer should be checked for premature scraper wear, hydraulic oil leaks, and solids build up in the oil collection trough. The hydraulic hose ends need to be inspected also for corrosion as they are a plated steel.
The hydraulic power pack should be inspected at the same time as the disc skimmer. Here you are looking for hydraulic oil leaks, low hydraulic oil level, above normal pressure reading, fasteners that may have become loose, and trash or debris around the motor.
Keeping direct sunlight off of the hydraulic power pack will extend the life of the components as well as the hydraulic lines.
Do not do any hydraulic work to any part of the system with the hydraulic power unit running.
Be sure to have the unit locked out before any work is to be performed.
Do not use "Teflon Tape" on hydraulic lines on any part of the system, the use of a liquid high pressure sealant is strongly recommended. One strand of Teflon tape allowed to enter the hydraulic system can cause catastrophic failure to the hydraulic pump.
Scraper blades are VERY SHARP! Use extreme caution when servicing this part of the skimmer!!
Cleaning the Skimming System
Prior to shutting down the system, lift the unit out of the oil and run it for a few minutes. This will remove as much of the oil from the discs as possible. If the discs is coated with heavy oil then that oil can be cut with lighter oil. It should be noted that a disc, once used, will never be completely oil-free. CRUCIAL, INC. does not recommend cleaning the disc with detergents, as this will severely limit the discs ability to attract oil. Used discs should be considered a flammable material, and should be stored accordingly.
For Decon, remove the scraper finger assembly and disc bank. The finger assembly has two cotter pins that pull free then the fingers lift out. The disc bank require the removal of the two bolts that hold the shaft bearing and hydraulic motor then the disc can be lifted out. The skimmer now can be wiped down with oil sorbent pads and cleaned with any commercially available detergent. Steam cleaning will not harm the equipment. The coated disc should be pressure washed with cold or hot water. After reassembly, grease the pillow block bearing, the rigid motor to disc shaft coupling including the screws, with a light coat of grease or spray oil (WD-40) to the motor, and hydraulic connectors.
Storage
Aquaguard RBS 10/2
For Aquaguard RBS 10/2 specifications, click here
Advantages | Disadvantages |
---|---|
Good for weathered, emulsified or residual oil | Low pick up rate |
Relatively simple mechanical operation | Requires relative velocity for oil recovery |
The RBS-10 skimmer head is of modular construction, and two heads are bolted together back to back. Each head contains one oleophilic brush or one oleophilic drum. The brush/drum is mounted in an aluminum frame and each is powered by its own hydraulic motor. The hydraulic motor turns a shaft which in turn rotates the brush/drum through the oil layer. The brush/drum is easily interchanged by retracting the securing clamp on the opposite side of the skimmer head from the drive motor. The hydraulic motor is equipped with quick connect hydraulic fittings for easy assembly.
CAUTION -- When cleaning oleophilic devices NEVER use detergents of any kind on the skimmer heads.
Power Unit -- Aquaguard RBS 10
The power unit assembly is powered by a pull start Yanmar 4.0 HP air cooled diesel engine.
Pressure in the hydraulic circuits is supplied by a hydraulic pump coupled to the engine crankshaft. Hydraulic oil is drawn through a suction strainer in the bottom of the hydraulic reservoir. From there, the oil flows to the brush/drum motors. The hydraulic oil passes through a return filter on its journey back to the tank. The filler port for the tank is equipped with a strainer to reduce the possibility of contaminating the oil. The output fittings are equipped with quick disconnect fittings and dust caps.
Transfer Pump Assembly -- Aquagard RBS 10
The transfer pump is a 2” diaphragm pump powered by a pull start Yanmar 4.0 HP air cooled diesel engine. The 2” discharge hose is connected via a camlock fitting near the bottom of the sump frame (on the under side of the skimmer heads). The camlocks are supplied such that the hook up of the pump cannot be made incorrectly. The discharge side of the transfer pump is equipped with a 3” fitting in order to make the pump compatible with the storage device fill hose.
Vertical suction lifts greater than 25 ft. should not be attempted. For best performance, place the pump as close to the water as possible. On high lifts, remove the cap on the suction chamber and fill the pump with water. This will seal the valves and speed pump priming. Ensure that the cap is securely replaced and that all hose fittings have a gasket to prevent air from leaking into the suction line. Lifts over 15 ft. should not be attempted without a foot valve in the suction line.
Preparing the Skimmer for Use -- Aquarguard RBS 10
Pre-start up Checklist -- Aquaguard RBS 10 -- Skimmer Head
Power Unit and Transfer Pump Engines -- Aquaguard RBS 10
CAUTION -- Never run the engine without the air filter element in place.
Equipment Operations -- Aquaguard RBS 10
Diesel Engine
CAUTION -- Do not allow the handle grip to snap back against the engine. Return it gently to avoid damage to the starter.
CAUTION -- Never use any cold starting aids such as ether, gasoline, starting fluid or other volatile liquid or gas.
CAUTION -- Keep the rubber plug plugged except when adding oil. If the plug is not in place, rain dirt and other contaminants may enter the engine and destroy it.
Equipment Recovery and Shut Down -- Aquaguard RBS 10
CAUTION -- If the engine continues to operate even after the speed lever is placed at the “STOP” position, stop the engine by closing the fuel cock (“S” position).
CAUTION -- When stopping the engine, reduce the load slowly. Do not stop the engine suddenly, it may cause the temperature to rise abnormally. Also, do not stop the engine with the decompression lever.
Symptom | Solution |
---|---|
Brush not picking up oil | |
Debris collected around skimmer head | Move head, or rake debris clear |
Highly emulsified oil | Reduce the brush speed and maintain an even flow toward the skimmer head with no clear water patches |
Brush not being fully scraped | |
Scraper not installed correctly | Re-install the scraper |
Scraper broken or damaged | Replace scraper, check for damaged brush |
Debris lodged between brush or drum and scraper | Clear the debris using a thin blade between the scraper and the brush |
Low or no flow in discharge hose | |
Pump running too slowly | Increase the discharge pump speed |
Hoses blocked or kinked | Inspect the hoses and remove all debris and/or kinks |
Too much head created by suction hose | Lower the hose to a level closer to that of the skimmer head |
Pump intake pipe blocked | Remove the hose from the skimmer head and check for debris blockage |
Pump not running | Check for adequate fuel in tank Ensure fuel cock is in the “OPEN (O) position Is diesel fuel reaching the fuel injection nozzle? Set speed control lever to the “START” position Ensure fuel injection nozzle is working properly Ensure recoil starter is pulled sufficiently quickly and firmly Ensure spark arrestor is not clogged with carbon or soot |
Power unit not running | See “pump not running” above Ensure hydraulic bypass valve is in the OFF (open) position |
Hydraulic motors stopping | |
Mechanical seizure of the bearings or drive | Check the bearings and drive. Lubricate as required |
Damaged or broken brush | Attempt to clean the brush, or replace it |
Brush jammed with debris | Clear all debris from brush/scraper |
Insufficient circuit pressure | Check the hydraulic oil level Check hydraulic filters for clogging Check engine speed |
Action Petroleum Multi 24
For Aquaguard RBS 10/2 specifications, click here
Setup Procedures
Note -- The hydraulic hoses and the quick disconnects are designed so they cannot be connected incorrectly or in the wrong place. If it connects, it is correct.
Starting and Operating Procedures
Note -- The fuel valve should be in the off (horizontal) position when the unit is not in use.
Note -- When turning the skimmer on and off, it will take a minute or two to get the speed set properly. If the drum is set to a speed that is too fast, it will need to be reset.
Note -- When finished with the spill cleanup, over speed the drum to pick up water which will flush out the pump and lines.
To use the Pump as a Transfer Pump
Crucial Rope Mop
For Crucial Rope Mop specifications, click here
The Model C-13e mop wringer is designed as a rugged, compact, stainless steel industrial unit for tanks, sumps or any application requiring explosion -proof electric power. Clamps are provided for mounting the unit on 55 gallon drum or other suitable oil collection pan. Unit is provided for extension arms which allow for vertical or horizontal recovery (with the addition of a floating pulley or roller). The mop is wrung once on each pass through the unit by two 3" diameter squeeze rollers, which are capable of pulling up to 100 feet of 4" mop. Recovery rates can reach 200 gallons per hours.
Oleophilic mops are manufactured using high quality, ultraviolet resistant fibers which attract oil and reject water (hydrophobic).
When attached to the central core (forming a continuous length). The fibers yield a reuseable, extremely efficient, oil-sorbing retrieval mop.
Two mop styles are available:
Operation
Mop should be fed through wringer unit and floating pulleys before splicing free ends together. Splicing is accomplished using square knots on each of the core strands (three strands in hi-poly rope, two strand in woven belts).
When demobilizing system, any cutting of mop should be done at the splice.
Splicing
To form the mop train loop, feed the mop train through the yoke of the tail pulley(s) and splice the free ends together as shown below. Take both ends of the rope mop and unbraid the three primary strands for about 8 to 10 Inches at each end. Next, remove the mop fibers from the un-braided strands. Tie each loose strand at the end of the rope mop with half hitches to prevent unraveling.
Tie each primary strand at the other end of the rope mop in a square knot, such that the fibers come together, eliminating any gap. With each square knot, take one secondary strand from each end and tie an additional square knot to give added strength. The unbraided ends should be left uncut to mark the location of the splice. Any cutting of the rope should be done at the splice.
Cleaning
Soaking or rotating mop through petroleum based solvents, then squeezing with mop wringer will dissolve most oily build-ups. High pressure or steam cleaning of mop will "fluff" fibers and remove grit imbedded near core.
The rope mop may be satisfactorily cleaned with any petroleum-based solvent. Perhaps the easiest way to clean the rope mop is to operate it through the squeegee rollers and a container of the solvent simultaneously.
Detergents reduce the capacity of a rope mop to reclaim oil, and should therefore be used sparingly. Rope mop exposed to detergents should be washed thoroughly with water under pressure.
Note -- Use of detergents is not recommended, as coating of fibers with detergent will lessen its oil attracting capability.
Caution -- Soiled mops may contain flammable or harmful hydrocarbons. Care should be taken in the handling and storage of such mops.
Storage
Rope mops can be stored indefinitely in a drum or storage bag. Temperatures above 210° F or below -40° F should be avoided.
CAUTION -- Dirty mops, i.e., mops with flammable hydrocarbons on them, are a fire hazard and should be stored with the same care as the flammable hydrocarbons.
Operation
To adjust chain:
Installation
Threading Instructions
In order to thread mop through wringer unit, the mop is passed over the top of the front (upper) guide roller and the upper squeeze roller, between the two (2) squeeze rollers and out of the mop wringer over the lower guide roller (but below tile front guide roller), To do this push the mop leader between the squeeze rollers as far as possible and, slowly rotate the squeeze rollers by hand so that the mop is trapped. Remove hands and start the mop wringer to run enough mop so that the ends can be spliced (either with or without floating pulley).
Squeeze rollers are set at the factory for proper grip tension on the mop. Should the tension have to be adjusted, squeeze roller bearing-mount holes are slotted for customer alignment. However please take care to allow for proper aligning of roller shafts when attempting to adjust squeeze roller tension.
The wringer unit is to be installed onto a suitable container or barrel (into which the oil will be squeezed), and care should be taken to secure the unit to avoid movement in case of increased mop tension.
Proper set-up should allow for very little slack in the mop. At some times it may be necessary to relocate either the mop wringer or the floating pulley(s) in order to maintain the proper tension for optimum oil recovery.
Remember that when operating the system, the longer the mop is out of the water the less water will be picked up, since water caught in the fibers will have more time to fall out before entering the squeeze rollers.
Komara 12K
For Komara 12K specifications, click here
Advantages | Disadvantages |
---|---|
Can operate in shallow water depths (1 ft) | Limited to sea states up to about 2 ft |
Few moving parts and good reliability | Fibrous floating debris can wrap around disc drive axles and stop skimming rotation |
High pick up rates for weight and size | Will not recover solidified or highly weathered oil |
Oil/water ratio is high | Heavy oil causes discharge pump flow problems in cold weather |
The Vikoma Komara 12 K Skimmer will recover any oil that will flow. The rate of recovery is governed by the disc speed, viscosity, and degree of emulsification. There are four banks of eight oleophilic discs which rotationally collect oil from the surface of the water. Each bank is rotated by one of two hydraulic motors connected in series and driven from the power pack via flexible hoses.
Power Unit -- Vikoma Komara 12K
Power to rotate the skimmer discs and recover the oil is obtained by the Komara AD1 power pack. This comprises a one cylinder electric started, air cooled, Lister diesel engine. Unlike the Aquaguard system described above, the AD1 power pack drives both the hydraulic flow and oil recovery pumps in one self-contained unit.
Pressure in the hydraulic circuits is supplied by a hydraulic pump coupled to the engine crankshaft by a belt and flywheel. Hydraulic oil is drawn through a suction strainer in the bottom of the hydraulic tank. From there, the oil flows to the disk drive motors, a pressure relief valve and a pressure gauge. The hydraulic oil passes through a return filter on its journey back to the tank. The filler port for the tank is equipped with a strainer to reduce the possibility of contaminating the oil. The output fittings are equipped with quick disconnect fittings and dust caps.
The transfer pump is a 2” diaphragm Spate pump directly coupled to the diesel engine. The 2” discharge hose from the skimmer is connected via a camlock fitting near the bottom of the recovered oil sump and next to the skimmer’s hydraulic fittings. The other end of the hose is connected to the transfer pump suction (the lower of the two pump openings) via a hand tightened hose clamp. The discharge side of the transfer pump is equipped with a 3” fitting in order to make the pump compatible with the storage device fill hose.
Preparing the Skimmer for Use -- Vikoma Komara 12K
Pre-start up Checklist -- Vikoma Komara 12K -- Skimmer Head
Power Unit/Transfer Pump Engine -- Vikoma Komara 12K
Starting Procedures -- Vikoma Komara 12K
Cold Start
Warm Start
Manual Start
Skimmer Operations -- Vikoma 12K
System Shutdown -- Vikoma 12K
Lori Brush
For Lori Brush Skimmer specifications, click here
Instructions for Lori Oil Recovery System
The information below is a general guide for the deployment, operation, and maintenance of the LORI Oil Recovery System. The information must be adjusted according to the vessel operational requirements and organizational safety procedures. These instructions should be refined to meet the specific operational needs, the operating environment and type of skimming application (two or three brush system).
The LORI Oil Recovery Systems (LORS), based on the LORI stiff brush conveyor technology, offers the highest possible performance and safety for offshore oil spill recovery operations. The LORS operates effectively at vessel speeds of up to 3 knots, which results in a high oil encounter rate for advancing type skimmers.
The LORI Recovery Channel design concentrates surface water and oil into the brush conveyor for recovery while water pressure is relieved through exit channels in the sides of the trough. This increases the system's overall efficiency by avoiding the formation of a head wave, which could keep oil from contacting the brushes.
The LORS brush conveyor automatically separates and recovers oils, emulsions and oily debris from sea water and delivers it to deck level. The LORI system has a very high Recovery Efficiency, which takes full advantage of on-board storage volume and eliminates the need for decanting water. Recovered oil normally contains less than five percent (5%) free water. The LORI system is unaffected by the type of floating debris normally found in an oil slick.
The LORI system collects oils of all types and viscosities and can operate in adverse weather and sea conditions without losing performance. Performance improves as oil viscosity increases. The LORS can be deployed and operated by a small crew very quickly. Simple and intuitive operation requires very little specialized training.
Operation
Deployment of the LORI Oil Recovery System makes entire barge an "oil slick processing system". The patented LORS uses the vessels' forward motion to process surface water and oil from the collection area, formed by Deflection Boom, through the recovery channel. The flow of water carries oil into the LORI Brush Conveyor, where the oil is efficiently separated and removed from the flow. The LORI system "filters" and lifts oil and debris from the water, which passes through clean.
Recovered oil and debris ride up the conveyor, are combed and squeezed from the bristles, and fall into the delivery trough. Recovered oil and debris flow by gravity into holding tanks or into an offloading pump, such as a DESMI DOP-160.
Brush Conveyor
The LORI brush Conveyor consists of two or three parallel brush chains, carried on a hydraulically driven sprocket system (similar to a motorcycle). The "brush conveyor" is supported and protected within an aluminum frame. The brush cleaning mechanism is a comb-like device mounted at the upper end of the brush conveyor. During operation, the cleaner is positioned below the top axle of the conveyor, allowing recovered oil and debris to drop directly into the discharge trough.
The LORI Brush Conveyor is designed and constructed to function in the marine environment. The frame and hardware on the brush conveyor are of marine grade aluminum or stainless steel. The brush drive chain, sprockets, and axles are stainless steel. The brush elements are made of abrasion resistant nylon core with polypropylene bristles. The brush cleaner is fabricated from steel and stainless steel and powder coated for corrosion protection.
Hydraulic requirement to operate each brush conveyor is 0 to +5 GPM @ 1,500 to 2,500 psi. Normal brush conveyor speed is 1 ft per second, which requires approximately 2 gpm hydraulic flow.
NOTE -- It is recommended that the Brush Conveyor be removed from the recovery channel and stored on deck when not in service. Storing the Brush Conveyor in the skimmer bay may result in accelerated corrosion damage and problematic marine growth.
When not in use, the brush conveyor should always be kept under cover to protect the plastic brushes from being damaged by UV radiation.
Deflection Boom
Deflection Boom with air inflated or foam filled buoyancy chambers should be used to concentrate oil from a large sweep area into the LORI Recovery Channel. We recommend boom which presents a smooth profile (no square floats) to assist in deflection of liquid without creating turbulence. The boom should have a very high tensile strength if the barge will be towed by the boom. The boom should have a large freeboard and draft at the inboard end to compensate for vessel pitching and rolling.
NOTE -- When not in use, the boom should always be kept under cover to protect the boom fabric from being damaged by UV radiation.
Preparing equipment for deployment
Prior to departure, check that the equipment is in good condition and that it has not been damaged during storage. Make sure that all equipment is functional and that there are no missing parts, such as hydraulic hoses. Replace any worn or defective parts before deployment.
Due to the high transit speed expected during the voyage to the spill site, do not position the brush conveyor in the recovery channel until arrival at site. Observe all organizational safety guidelines.
WARNING -- Towing the barge at speeds greater than 5 knots with the brush conveyor deployed in the recovery channel may result in damage to the brush conveyor. It is recommended that the equipment remain secured in transit position until arrival at the spill site.
Brush Conveyor
Check that the chains holding the brushes are adjusted to the proper tightness. Too much slack in the chains can result in the chain contacting the aluminum cross members of the frame resulting in damage to the chain and aluminum frame.
Each brush chain can be loosened or tightened by adjusting the screws on the lower end of the brush conveyor. These screws adjust the position of each lower chain sprocket.
Note that new brush chains will stretch with use and will require occasional tightening. If the chain adjustment screws do not allow adequate tightening, remove one or two chain links as required.
NOTE -- Check chain tension before each deployment. The chain is correctly adjusted when maximum sag is ½ to 1 inch (12 to 25 mm) in the middle of the chain.
Check the condition of brushes and replace individual segments if necessary. Spare brush segments are provided with each LORI system and are available from the Manufacturer. Individual brush segments can be removed by knocking out the two stainless steel pins which hold it on the brush chain.
If necessary, the whole brush chain can be removed for inspection, cleaning or repair by separating the chain at any link. The original assembly point link may be marked by a brush segment which is missing the center row of bristles. If this original link cannot be located, the chain can be separated at any convenient point. When the chain is reassembled, mark the position of the reassembled link to assist in locating it the next time.
Spare link plates and a link-plate crimping tool are provided with each LORI system and are available from Hyde.
WARNING -- Be sure that the chain tension is relaxed before opening a brush chain master link.
WARNING -- To avoid damage to the brushes, never run the brush conveyor in the reverse direction for more than a few seconds. If the cleaner for some reason has been blocked, the brush conveyor can be run in the reverse direction for only a short distance (1 to 2 feet) to clear the blockage. The brush conveyor should then be operated in the forward direction to ensure proper operation.
WARNING -- Do not exert forces, leave heavy objects on the brushes or place the brush conveyor in such a position that the brushes are bent or squeezed, as they can be permanently bent or flattened. This will adversely effect the recovery capacity and effectiveness of the brush cleaners.
Lower the Brush Conveyor into the skimmer bay. The Brush Conveyor should extend to the bottom of the recovery channel at an angle of 35° to 50° from horizontal, with the Brush Cleaning Mechanism overhanging the oil collection hopper.
Check the hydraulic hoses and connections for leaks by test running the Brush Conveyor. If necessary the brush conveyor can be lifted out of the recovery channel for inspection and maintenance.
Transfer pump and storage facilities
Oil Deflection Boom
Upon arrival to the oil spill site
Deployment
NOTE -- The boom should not be allowed to sit too deep in the water during operation. The boom is designed to deflect the surface water and oil into the recovery channel. Deploying the boom too deep in the water only increases the total drag on the vessel and reduces the available freeboard of the boom.
Adjustment and Trimming the Deflection Boom
It is important to note that the Deflection Boom is an integral part of the recovery system. Proper adjustment of the boom will allow the vessel to operate at speeds of 1.5 knots depending on operating conditions. Speeds up to 3.0 knots may be possible by using cross bridles to keep the boom in a straight "V" shape.
Once the system is deployed, adjustment is necessary to keep the Deflection Boom in the optimum deflection shape. Boom adjustments will be required as follows:
Vessel forward motion can raise the height of the water in front of the sweeping boom significantly above the normal waterline. This, combined with motion of the vessel and choppy waves, may result in some surface fluid topping over the boom.
In these cases, the inboard end of the boom can be pulled up several inches and secured with the safety line to the rail in order to maintain sufficient freeboard during operation. The towing vessel will need to ease tension on the boom before making this adjustment.
If the boom forms a deep "J" or "U" shape at operating speed, surface oil may not be deflected into the recovery channel for recovery. Instead, oil will be entrained and lost under the boom. The goal is to maintain the smoothest possible deflecting shape at operating speed. Operators should see surface fluid flowing along the boom wall.
NOTE -- In NO CASE should the boom be allowed to drag in a "U" behind the inlet of the skimmer bay. If it does, slow the towing skiff speed and adjust the position relative to the other skiff and barge.
A sea anchor, deployed from the trailing end of the barge, may be required to increase drag of the vessel and keep the boom in a more efficient deflection shape.
As a check of proper adjustment during operation, a strong current of surface water and oil should be seen flowing along the boom wall into the opening of the collection channel.
WARNING -- GREAT CARE must be used when towing the barge and deflection boom. Observe all organizational safety procedures at all times. Use these procedures and good seamanship as a guideline for determining the best deployment, operating and retrieval techniques.
Operation of the LORI equipment
General
When using the LORS always consider safety and comply with good seamanship. Sea and weather conditions must be taken into account at all times.
If possible, always operate the vessel in the direction of the waves.
Avoid large floating obstacles and debris which may damage the recovery system.
Observe the water flow pattern along the deflecting boom and into the recovery channel. If the boom sags into a "J" shape and the flow slows or stops, oil may begin to escape underneath the boom due to entrainment. If this happens, slow and reposition and towing skiff(s).
Check regularly that the Deflection Boom is standing upright and is remaining in an efficient deflecting shape along its entire length. Adjust the speed and position of the towing skiffs as needed.
Check regularly that the Deflection Boom is adjusted to the correct height at the Recovery channel end. To avoid splash over, the boom should have a freeboard of 40% to 50% of its inboard height during operation. Adjust the inboard height by pulling the boom up and securing with the safety line. It will be necessary to stop the towing skiffs and ease the boom tension in order to adjust the inboard height.
NOTE -- The nominal operating speed of the brush conveyor is 1 ft/sec (0.3 m/s).
Operate the brush coneyor as slow as possible to match to incoming flow of oil and oily debris. Observe the quality of oil being recovered and adjust vessel speed and brush speed accordingly. If very little oil is being recovered, slow the brush speed to reduce the volume of water recovered.
Operating the brush conveyor at high brush speeds creates a backward current within the recovery channel that can actually push the oil away and reduce the recovery rate. Operating the brush conveyor at too high a speed also increases the water content of the recovered oil, reducing the overall recovery efficiency.
The LORI system recovers small debris such as sticks, sea weed, and trash together with oil. Check the oil discharge hopper regularly to be sure that debris does not block narrow passages or debris grating.
If a large floating solid object such as a log enters the recovery channel, shut off hydraulic flow to the motor IMMEDIATELY. Large debris should be removed from the channel before it impacts the brush conveyor to avoid damage.
If a brush chain breaks, shut off hydraulic flow to the motor IMMEDIATELY. The chain can be repaired using a new chain link or the chain can be removed until an opportunity arises to affect repairs. The brush conveyor can be operated with one less brush chain as long as necessary but some oil will escape through the void space.
A length of floating sorbent boom may be secured inside of the water discharge trunk to adsorb any small amount of sheen that may pass the recovery brushes.
Vessel speed versus brush speed
The recovery speed of the barge should be adjusted in accordance with the environmental conditions and the oil to be recovered:
Operational modes
Stationary
The LORI system is primarily an advancing system. It requires some relative movement of water through the skimmer bays. However the LORI system can be used in stationary mode to support shoreline cleanup operations where oil can be washed toward the recovery device. It can also be used to harvest oil from within a contained area by slowly reducing the boom length, decreasing the contained area, and therefore concentrating the oil to the brushes.
In the presence of a current, the LORI vessel can hold station and await the oil to flow into the recovery system. In a river, containment boom can be anchored upstream of the LORI vessel to deflect and concentrate oil toward the skimming system. In deep water, enhanced booming techniques using boats can be used (see J Boom). In both cases, careful consideration must be given to the boom's ability to handle the speed of the current.
Advancing
The barge is a powerful self-contained oil recovery system. When possible, operate the vessel in the same direction as the spreading oil slick. The LORI is ideal for skimming along "windrows" and in tidal "rips".
If oil is to be recovered in congested areas, such as in a crowded harbor or in shallow water near shorelines, it is recommended that the vessel operates at relatively slow speeds, scooping and filling the sweeping boom full of oil. It can then proceed into open water and increase speed until the oil is forced into the LORI skimmer bay.
The normal operating configuration is for the barge to be towed behind two boom towing skiffs to continuously funnel oil from a large area into the LORI system.
Enhanced booming techniques can be used to increase oil encounter rate (feed more oil into the brushes) and increase the effectiveness of a single LORI vessel:
Transit
Upon arriving in areas of lower oil concentration, the vessel speed may be increased until a thicker patch of oil is encountered.
For short transits between areas of high oil concentration, the brush conveyor can be left in the recovery channel. The deflection boom should be detached from the recovery barge and towed by the skiffs separate from the barge. It is possible that for short distances and at slow speed, the skimming barge can be towed with the deflection booms streaming behind the barge.
For longer transits or rough conditions, the deflection boom and brush conveyor should be lifted onto the deck and secured.
Dismantling the equipment
Cleaning the equipment
NOTE -- Follow all of the instructions in the DESMI Operating Manual on the cleaning and preservation of the DOP pump after cleaning.
Marco Sidewinder
For Marco Sidewinder specifications, click here
The following instructions are for the SIDEWINDER Series Skimmers equipped with the "short pin" davit. If other davit or pivot configurations are used, they will be described in an addendum to the manual.
Right and Left hand Configurations. The belt units can be fabricated as either right or left hand units. As you look from the drive end of the belt unit toward the float end, a right hand unit is on the right hand side of the davit and has the speed controls on the left side of the belt unit. A left hand unit mounts on the left side of the davit, and has the speed controls on the right side of the belt unit. All the units shown in Figure 1 are left hand units.
Figure 1
Davit Location The davit should be mounted as shown in Figure 2. The davit should be mounted as close to the rail a possible so the davit arm can hold the belt unit over the rail with plenty of room for belt unit motion. If possible, the davit should be positioned within the mid-ship one-third length to reduce relative motion caused by the vessel pitching.
Figure 2
Where possible, the davit should be installed directly over continuously welded deck stiffeners. Alternately, a doubler plate may be installed, but the stiffeners below should still be continuously welded to the deck beneath the doubler plate. The davit is rated for 500 pounds at its 57-inch radius (227 kg at 1.45m).
Pivot Arm Orientation When assembling the davit, slide the pivot arm on the davit before inserting the davit into the socket. The pivot arm must be oriented so that when the support arm is pointing outboard, the pivot pintle points to the left for left hand belt units, or to the right for right hand belt units. If the pintle points the wrong way, the belt unit drive motors will hit the davit when the belt unit is deployed.
Deployment of the Sidewinder Filterbelt Unit
Figure 3
Note -- Remember that the discharge of oil, even from an oil recovery vessel, can be an unlawful act. Ensure that decanting is carried out in a manner that is consistent with federal and local laws.
Hydraulic Power Requirements
Under maximum load conditions, the SIDEWINDER requires up to 10 gallons per minute of hydraulic flow at up to 1,600 psi.
Filterbelt Oil Recovery
Installing the Filterbelt The Filterbelt consists of a 2-piece backing belt, two splice pins, and auxiliary pads. The Filterbelts for the different SIDEWINDER configurations are as follows:
Sidewinder 14 | Sidewinder 17 | Sidewinder 21 | |
---|---|---|---|
Basic backing belt | PIN 21680 | PIN 21680 | PIN 21680 |
Backing belt extension | PIN 24416 | PIN 24866 | PIN 24697 |
# of pads per set | 5 | 6 | 7 |
The two sections of backing belt must be fed onto the belt unit as shown in Figure 4 and connected together with pins (Figure 5). Pads have hook strips sewn onto the leading edge and both sides to match the loop strips on the backing belts.
Figure 4
Figure 5
Note -- When installing the Filterbelt, or working on the module, be sure the hydraulic power source is secured and the hydraulic controls are in the full off position.
To install the Filterbelt for the first time, find the arrow on one end of the belt. The arrow indicates the upper side of the belt and points in the direction of travel when the belt is installed. Place the belt upside down behind the module with the arrow pointing toward the float end. Work the belt in under the drive roller and over the squeeze roller. Work the belt down through the underside of the framework, staying above the rollers. When you get close to pulling the belt section inside the belt unit, couple the second section of belt to the first, again checking the directional and top/ bottom orientation of the new section. After pushing the splice pin through the joint, bend the ends of the pin back so they do not hang up on anything or gouge the sides of the belt unit. Pull the spliced combination up and around the induction pump housing, over the top of the grid and top of the belt unit back toward the drive end. Leave the end that you have been pulling and return to the trailing end. Feed the trailing end between the drive roller and the scraper, up and over to the first end. Splice the two ends together; again bending the pin ends back. The belt should be quite loose. Lift the belt near the center of the belt unit to check the tightness. The belt should lift up about a foot (300 mm).
Belts sometimes shrink during storage. If the belt is too tight to mate up the ends and insert the splice pin, it can be lengthened by about three inches by carefully cutting the stitching at a lapped joint. This joint can be found under the flap at the leading edge of the shorter of the two belt sections, very near the splice connection.
When replacing a worn out Filterbelt with a new one, attach the new Filterbelt to the old one and pull it through the module as you pull off the old one.
Installing Filterbelt Pads
Install the pads, one by one, pressing the hook and loop strips firmly together. There are several types of pads available as shown in the following list.
Part Number | Oil Type |
---|---|
2278 | Oil Sheen |
24851 | Diesel |
21682 | Lube & Lt. Crude |
24115 | Heavy Oil |
Collection
Refer to DEPLOYMENT MODES in Figure l. The MARCO SIDEWINDER oil recovery system is often used as a stationary skimmer. When spilled oil is contained, the nose of the SIDEWINDER can be placed in the pool of oil. The induction pump then draws oil from the surrounding surface area so that the Filterbelt can recover it.
The SIDEWINDER can also be used as an advancing skimmer when deployed over-the- side from a suitable host vessel. When used for this purpose, it is best to use a single leg of containment boom led outboard and forward from the side of the vessel to divert the oil to a collection area. This type of collection system is called a "J boom" sweep, because of the characteristic shape of the boom catenary. The SIDEWINDER is then deployed such that the nose is pointed aft into the collection area of the sweep. The outboard leg of the J-boom can be held by a support boat, or tended from the host vessel with a structural outrigger.
Once the nose of the SIDEWINDER is positioned in the collection pocket, start the Induction Pump and the Filterbelt. Adjust the speed of each to suit conditions. The following are very general guidelines. You will gain experience as you use the Filterbelt oil recovery system and after some experimenting, will become experienced and confident.
Maintenance & Repair of Marco Sidewinder Skimmers
Storage
The Marco Sidewinder Skimmer module is simple and robust construction, requiring very little routine maintenance. When in storage, it should be protected from the elements. A simple tarpaulin is usually sufficient to prevent:
It is vital that the Filterbelt pads and belts not be exposed to direct sunlight when not in use. The pads and certain elements of other filtering media will degrade rapidly under exposure to ultraviolet light.
Periodic Maintenance When in Daily Use
The following inspections should be carried out on a daily basis during a recovery operation:
The squeeze roller pivot bearing should be greased weekly during ongoing recovery operations. Grease fittings are located under the side cover.
Troubleshooting
The following table provides information for recognizing, location and correcting malfunctions in the MARCO SIDEWINDER Filterbelt system.
Symptoms | Probably Cause | Corrective Action |
---|---|---|
Filterbelt does not move when speed control is activated. | No hydraulics to console. Jammed debris. Faulty control value. Faulty motor. | Check hydraulic source. Clear debris. Repair or replace. Repair or replace. |
Filterbelt slips | Jammed debris. Inadequate squeeze roller pressure. | Clear debris. Adjust spring tension, repair or replace tension cylinder or leaf spring |
Filterbelt tracks poorly | Induction pump housing misaligned. Damaged Filterbelt. | Adjust position of induction pump housing using shims. Replace Filterbelt. |
Poor water flow through filterbelt. | Faulty impeller. Faulty motor. Excessive draft at forward end. Clogged pads. Induction pump discharge clogged. | Repair or replace Repair or replace Raise Filterbelt module by repositioning floats Change pads or use backing belt without pads Remove belt or exhaust deflector and clear debris |
Induction pump does not operate when speed control is activated. | No hydraulics to control. Jammed debris in induction pump Motor jammed | Check hydraulic source Clear debris Replace faulty motor |
Weir Skimmers
Foilex TDS 250
For Foilex TDS specifications, click here
The Foilex TDS 250 Weir Skimmer is a hydraulically operated, vertically mounted, screw pump that is fitted with a floatation collar and floatation frame. The screw pump’s capacity at maximum speed is 580 gallons/minute. The skimmer operates on the weir theory where the floatation collar surrounding the pump conforms to the water’s surface. Oil floating on the surface will flow over the top of the floatation collar and into the hopper that feeds the screw pump. The pump operation then moves this recovered oil/water to the separator tank. Because the pump literally tries to screw itself into the water, the skimmer pump speed needs to be constantly monitored to ensure as little water, and as much oil, as possible are recovered. The skimmer pump speed is regulated at the control panel on the power pack. Also at the control panel is the direction control for the skimmer pump. If large amounts of debris collect in the hopper, the direction of the skimmer can be reversed so the trash can be blown out. The upper end of the pump screw is fitted with knife edges that can chop up most soft materials such as kelp, seaweed or small sticks. Hard objects such as pieces of metal, large logs, bolts, etc. can not be chopped up by the knife edges, and will damage the sealing discs on the pump.
ADVANTAGES | DISADVANTAGES |
---|---|
Capable in open ocean and rough sea conditions (seas to aft). | Heavy oils sometimes require manual assistance to flow over weir. |
Can pump highly viscous oils and soft debris such as seaweed, ice, large sticks, etc. | Recovers lots of water. |
Positive displacement screw pump does not require priming. | Pump seals easily wear out. |
Rugged yet simple skimmer design. | Large, heavy equipment skids make it difficult to transport. |
Very high capacity recovery system. | Complicated power pack and system design. |
The Foilex system is a skid mounted component system that is a high capacity oil recovery device. Two equipment skids make up a complete system. The first skid contains a diesel driven hydraulic power pack that powers the other components of the system. Also located on this skid are the Foilex TDS 250 skimmer and a hydraulically powered crane and controls. The second skid contains the “boom in a box” system. This skid is a large oil-water separator tank with a reel that is located within the tank. Three hundred feet of 44” inflatable Oil Stop open water (ocean) boom is contained on this reel. Also attached to the tank is a hydraulically powered transfer pump that is used to pump recovered oil to temporary storage. Each component of the Foilex system, how it is assembled, operated and oil recovered, is discussed in detail below.
Power Pack -- Foilex TDS-250
The power pack consists of a three cylinder, air cooled, electrically started Deutz diesel engine that drives a high capacity hydraulic pump. The hydraulic fluid is pumped through connecting hoses, via a manifold, to the other system components. The hydraulic side of the power pack is a pressure compensated system (i.e. all system components see the same hydraulic pressure), and the flow rate of hydraulic oil is varied by solenoids and electronic controls to vary each component’s operating speed.
CAUTION: Never place your hands or feet in or near the screw pump. If it is necessary to remove any object from the screw -- follow lock-out, tag-out procedures.
Separator Tank
The skimmed oil is then pumped to the second skid which contains the 2,000 gallon separator tank. This tank has a weir at the opposite end that is fitted with a trash screen. The theory is that after the oil-water mixture is pumped into the tank, it separates with the oil floating to the top. The oil is then allowed to flow over the top of the weir and is pumped to storage. The separated water is then decanted back into the slick for the recovery of any oil that may not have separated out. The tank is fitted with a Granco 3” hydraulically powered transfer pump. This pump is also activated from the power pack control panel. Pumping speed can also be varied from the control panel. By varying the pump's speed to conform to the recovery speed of the oil, the tank level can be maintained. This pump may not operate while the skimmer is running. To pump off recovered oil, stop the skimmer and energize the transfer pump switch. The transfer pump should now operate. The pump and skimmer may have to be operated in this alternating fashion. At any rate, the process of recovering oil should be a slow one to minimize the amount of water recovered with the oil. Additionally, if the separator tank is not monitored, it will eventually over-fill, and the oil slick will then be on the deck of the vessel you are standing on.
System Set-up -- Deck Configuration
Because the Foilex is intended for use on “Vessels of Opportunity Skimming System (VOSS)," the design allows for a variety of set-up options.
NOTE -- The Foilex can also be deployed from shore.
Since it's never known on which vessel the system will be deployed, hard and fast rules can not be established. The following guidelines are provided; each skid measures 8 x 10 feet, requiring a vessel with at least this much deck space, keeping in mind additional room is necessary for hose runs, walkways, etc. Space must also be allotted for the Unitor (recovered oil storage) bags and their hoses. Since this system will probably be used offshore, arranging the equipment on deck where normal equipment operating positions would place personnel against the rail or bulwark should be avoided.
If the equipment is to be loaded on a tug, the power pack should be loaded on the starboard side with the crane aft, and the tank loaded on the port side with the boom door facing aft and the transfer pump forward.
Larger vessels with more deck space can alter this layout somewhat, but the tank should be situated so the boom can easily be deployed over the side or stern, and the power pack located so the skimmer can be safely deployed and recovered. Both skids should be well dunnaged and griped to the deck. Dunnage, lashing chain, load binders, shackles, etc. are provided, and all equipment should be secured prior to departure from port.
The Unitor bags should be secured close to the stern. Bags should be secured in their lifting slings. Care must be taken to insure lines or straps do not chafe the bag as it shifts in the seaway. Draping a cargo net over the bag, and securing it is the easiest way to secure the bag to the vessel.
Skimmer Assembly
Pre Start-ip Checklist
Start up -- Diesel Power Pack
The following are the procedures to start the diesel power pack:
Skimmer Deployment
Deploying the Foilex skimmer is rather easy. Since a load is being handled with a crane, hoisting safety and safe crane operation must be followed.
To assemble the Foilex:
CAUTION -- Sufficient hose needs to be provided to get the skimmer into the apex of the boom. Several lengths of hydraulic or discharge hose may have to be connected. Hydraulic connections should be duct taped to ensure no hydraulic oil is lost, or seawater enters the hydraulic system. The hydraulic and discharge hoses should be fitted with the orange hose floats in the equipment box on the power skid. The hose floats should be secured so floats do not slide together into one bundle.
Skimmer, Transfer Pump and Separator Operation
The skimmer is designed to be operated at variable speeds, depending on the viscosity of the oil. Generally, the lighter the oil and the thinner the slick, the slower the skimmer pump must be operated. Remember that the weir skimmer operates on the theory that the oil layer will flow over the top of the weir collar.
The faster the pump is operated, the more it will try to screw the skimmer into the water.
When operated, the skimmer requires constant monitoring to ensure that the rotating speed is appropriate for the slick conditions. Keep in mind that the job is finished when all of the oil has been recovered; recovering water does not do a bit of good, as storage is precious.
The decant storage tank needs constant monitoring. The tank holds 2,000 gallons of liquid. The recovered oil/water that is being pumped into the bottom needs time to separate before the oil can be pumped to storage. This tank can be filled in less than four minutes. If it is not monitored, it can be overfilled. It may be necessary to skim and pump into the tank for a while, and then give the oil time to separate before pumping it off, and recommencing skimming. This may also be true if the skimmer is scavenging enough flow from the hydraulic system to prevent the starting of the transfer pump or maintaining its discharge speed.
Skimmer Recovery
Recovering the skimmer is basically the opposite of deploying it. Some procedural modifications have been incorporated to make it easier.
Chapter 8 - Pumps
Chapter 9 - Storage Devices
Storage devices are equipment components that hold oil recovered by skimmers for final disposal. They come in many shapes and sizes, and may be as simple as a garbage bag or as complicated as a fuel barge. This discussion is limited to SEAPRO’s portable tanks used to hold oil recovered from skimming operations. SEAPRO has two different types of storage devices; those designed for use on land (shore storage), and those designed for use on the water (portable storage).
Shore Storage
Canflex Bags
SEAPRO’s primary shore storage device is the Canflex bag. These are either 1,000 or 3,000 gallon capacity vinyl tanks. The tanks have an open top with a floatation collar, and an inlet pipe and valve at the bottom. As recovered product is pumped from the skimmer/transfer pump, it enters the bottom of the tank. As the liquid level in the tank rises, the floatation collar prevents it from spilling out the top.
Operating Instructions and Precautions
Vikoma Flexible/Floating Storage Tank
The Vikoma Flexible/Floating storage tank is a portable storage tank that is useable on either land or water. Two tank filling connections are located on top of the tank. The connections are fitted with spring loaded check valves that accept a special Vikoma loading adapter. There are also two inflation chambers, one on each side, that help provide floatation when the tank is used on the water, but also act as bumpers when the tank is used on land. When laid out, the tank is 20 ft long and 8 ft wide. The tank capacity on land is half that of when it is afloat due to the uneven stresses on the tank fabric. On land, the tank can hold up to 1,600 gallons.
Operating Instructions and Precautions
CAUTION -- These flaps will NOT prevent the tank from rolling over when set up on an incline. If there is a possibility that the tank may roll, a retaining barrier of sand of small stones must be erected to hold the tank in place before operations commence.
CAUTION -- Do not attempt to move or lift the tank unless it is completely empty.
Unitor Oil Bag
The Unitor Oil bag is a flexible container specially designed for oil spill emergencies. SEAPRO has two different sizes of Unitor bag: 25,000 gallons (595 bbls) and 250,000 gallons (5952 bbls). The bag consists of two parts; the bag fabric with floatation pads incorporated, and the nose cone. The mild steel nose cone consists of the hose connections and the towing point. Due to its size, the large Unitor oil bag is the most difficult piece of equipment in the SEAPRO inventory to handle. Extreme caution should be exercised while handling the bag to avoid injury or mishap to either the bag or the people around it. Slow and careful planning and operation are essential when working with the bag during any operation.
Unitor Bag Deployment and Operations
As an alternative, the Unitor bag can be deployed at the pier and towed to the spill site. To deploy the bag, hang it over the water, free of obstructions, from either the crane or forklift. When everything is ready, operate the quick release hook, which will dump the bag from the lifting sling into the water. The bag can then be towed to the spill site, and the hoses connected when arriving on scene.
CAUTION -- The bag should never be towed at a speed exceeding 5 knots, otherwise damage will occur to the bag.
Unitor Bag Recovery
Several options exist with what to do with the bag. Judgment based on the on-scene conditions and the vessels involved must be exercised in order to get the recovered oil to a port where the oil can be disposed.
Chapter 10 - Decontamination
Decontamination Plan
The decontamination plan should be developed as a component of the Site Safety and Health Plan. Decontamination should be set up before any personnel or equipment enter areas where the potential for exposure to hazardous substances exists. The decontamination plan should:
SEAPRO Decontamination Equipment
SEAPRO Decontamination equipment is located in pre-positioned containers throughout Southeast Alaska. All necessary resources needed to establish multiple decontamination stations are located in these containers. Please refer to the inventory section of this handbook for a complete inventory of decontamination equipment.
Contamination Prevention
The first step of decontamination is to establish procedures that minimize the potential for contamination. Such procedures include:
Contamination Prevention/Minimization Method | Explanation |
---|---|
Minimize Contact Time with Contaminants | Do Not walk through areas of obvious contamination Do Not physically touch objects that are obviously contaminated |
Remote Procedures | Use equipment to handle contaminated material |
Covers for Equipment | Use protective covers for monitoring and radio equipment Cover equipment and tools with a coating which can be removed during decontamination |
Disposable Clothing Wear | Disposable PPE Use disposable equipment where appropriate |
Encase or Cover Contaminants | Use plastic sheeting to encase the contaminants |
Decontamination Methods
Type of Removal | Method | Description |
---|---|---|
Physical Removal | Brushing Scraping Pressure Washing Dilution | Loose material may bBe brushed off PPE and equipment Solids and viscous liquids may bBe brushed from surfaces Some contaminants may be removed by rinsing with water or pressure washers Steam may be used to remove petroleum products from some equipment Contaminants that are water soluble may be washed repeatedly to decontaminate |
Chemical Removal | Dissolving Surfactants Solidification | Contaminants can be removed bBy dissolving them in a solvent care must be taken to ensure that the solvent is chemically compatible with the equipment bBeing cCleaned Reduce adhesion forces between contaminants and the surface being cleaned. Household detergents are commonly used. Surfactants solidifying liquid contaminants can enhance physical removal and is accomplished through:
|
Some Recommended Equipment for Decontamination of Personnel, PPE, and Equipment¹
¹This list is not all inclusive. Other equipment may be needed for decontamination.
Typical Decontamination Station
Decon Station Layout
Chapter 11 - Wildlife
During an oil spill incident, wildlife, such as birds and mammals may come in contact with oil in the water or along the shore. Oiled wildlife may pose special hazards for response personnel. Do not approach or try to rescue oiled wildlife. Government permits and permission are required for capture, transport, stabilization, treatment or active hazing (using pyrotechnic devices, sonic devices, or vehicles ) of any wildlife. These activities must be done by authorized, specially trained personnel. Passive wildlife hazing (using mylar tape, netting, balloons) does not require a permit. For a list of government agencies to contact for permits, contact SEAPRO or refer to the SEAPRO Technical Manual.
Uninjured Wildlife
If wildlife is observed in the projected path of the oil, report the species, number and location to your supervisor.
Oiled Wildlife
Do not approach or try to capture. Threatened wildlife can strike at your face and hands. Report the species, number and location of the wildlife to your supervisor. Also provide your best estimate of the degree of animal oiling, such as light, moderate, heavy, or not noted. Capturing oiled wildlife should only be done by authorized, trained specialists.
Dead Wildlife
If you encounter dead wildlife, and it does or will interfere with cleanup:
WARNING -- BEFORE you handle dead wildlife, consult with wildlife experts, and wear appropriate Personal Protective Equipment (PPE)
Organization/Expertise | Location | Phone Number |
---|---|---|
Birds - Raptor Rehabilitation Center | Sitka, Alaska | (907) 747-8662 |
Birds - International Bird Rescue | Anchorage, Alaska | (907) 230-2492 |
Appendix A - SEAPRO Equipment
For a complete listing of SEAPRO equipment, specifications and locations visit SEAPRO Equipment.
Appendix B - Site Assesment Matrix
Prior to any work area entry an assesment must be completed. Typically this accomplished by the event Safety Officer but you could be called upon to do the pre-entry assessment. The following check list will guide you through ensuring working conditions are safe enough for work teams to procede into the exclusion zone for cleanup activities.
SEAPRO Site Characterization Entry Plan
Date | Time | Location | Completed by: |
---|---|---|---|
Respiratory Equipment to be worn by the Entry Team: | |||
Respiratory Protection to be worn: | |||
Additional PPE to be worn by Entry Team: | |||
Recommended Equipment to be taken on-scene | |||
Duties of the Boat Operator | |||
Appendix C - ACRONYMS AND CHEMICAL ABBREVIATIONS
ACGIH
American Congress of Governmental Industrial Hygienists
ACP
Area Contingency Plan
ADEC
Alaska Department of Environmental Conservation
ANSI
American National Standards Institute
ASTM
American Society for Testing and Materials
APR
Air Purifying Respirator
BTU
British Thermal Unit
CAS
Chemical Abstract Service
cc
Cubic Centimeter (or cm³)
CDC
Centers for Disease Control
CERCLA
Comprehensive Environmental Response, Compensation, and Liability Act (Superfund Law)
CFCs
Chlorofluorocarbons
CFR
Code of Federal Regulations
CHEMTREC
Chemical Transportation Emergency Center
CO
Carbon Monoxide
CRZ
Contamination Reduction Zone
DECON
Decontamination
DHHS
Department of Health and Human Services
DOD
Department of Defense
DOL
Department of Labor
DOT
Department of Transportation
EPA
Environmental Protection Agency
FEMA
Federal Emergency Management Agency
FOSC
Federal On-Scene Coordinator
GHS
Globally Harmonized System
HAZCOM
Hazard Communications
HAZWOPER
Hazardous Waste Operations and Emergency Response
HEPA
High Efficiency Particulate Air Filter
IDLH
Immediately Dangerous to Life or Health
LEL
Lower Explosive Limit
mg/L
Milligrams per Liter
mg/m³
Milligrams per Cubic Meter
MSDS
Material Safety Data Sheet
NFPA
National Fire Protection Association
NIOSH
National Institute for Occupational Safety and Health
NOAA
National Oceanic and Atmospheric Administration
NRC
National Response Center
NSF
National Strike Force
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MEMBER COMPANIES
Chapter 1 -- Overview
The purpose of this guidebook is to provide SEAPRO’s Oil Spill Response Team members with information regarding safety, equipment, and various aspects of oil spill response. This book is not intended to replace common sense or experience, but rather supplement it with information that will help enhance safety and success in any response to an oil spill incident.
As you go through this book -- remember the number one priority is your SAFETY. A spill cleanup is only successful if response personnel remain safe and healthy. Always work safely, and remember to keep an eye on your co-workers.
The Need For a Rapid Response
It is far easier to prevent an oil spill than it is to clean one up, but history has shown us that accidents happen, and we must prepare ourselves to respond to a spill. Marine oil spills can have severe impacts on people, marine life, shoreline wildlife and the environment. Once oil spills into the water, the effects of wind, weather, current and tide dictate how far and how quickly the spill will spread. The response must be proportionate to the size of the spill. To successfully respond, and clean up a marine oil spill, a rapid response must occur. Cleaning up a marine oil spill can be compared to fighting a large fire. There exists the need for a chain of command, equipment, supply lines, communications, and enough personnel to accomplish a multitude of required tasks.
Chapter 2 -- Safety
Safety and health is the primary responsibility of all individuals during spill response activities. Anyone can stop any evolution at any time if he/she believes there is a safety concern. Once stopped, the person in charge must resolve the safety concern(s). Although our goal is to successfully clean up an oil spill, we will never place spill cleanup over the preservation of human health and safety.
All personnel at a spill must remember that everyone is a safety observer, and regardless of their job assignment, safety comes first.
Basic Safety and Health Guidelines
The Site Safety and Health Plan (SSHP) contains information to help personnel work safely. Personnel at oil spill clean up sites must familiarize themselves with the SSHP, and sign it prior to starting response activities. Basic health and safety guidelines include:
Hand Communication Signals (Non-Verbal)
Hand communication signals (non-verbal) are used when personnel are using PPE that make it difficult to communicate normally, i.e., respirators. Commonly used signals are listed in the following table:
Signal | Meaning |
---|---|
![]() Hands Clutching Throat | Out of Air Can't Breath |
Hands to top of Head | Need Assistance |
![]() Thumbs Up | Okay I'm all right I understand |
![]() | No Negative |
Personal Protective Equipment (PPE)
Level of Protection -- "A" Used When | Recommended Personal Protective Equipment | Optional Personal Protective Equipment |
---|---|---|
The highest level of respiratory, skin and eye protection is needed | Pressure demand, full facepiece SCBA or pressure demand supplied air respirator with escape SCBA Fully encapsulating, chemical-resistant suit Inner and outer chemical-resistant gloves Chemical-resistant safety boots/shoes Two-way radio equipment | Cooling Unit Coveralls Long cotton underwear Hard hat Disposable gloves and boot covers |
Level of Protection -- "B" Used When | Recommended Personal Protective Equipment | Optional Personal Protective Equipment |
---|---|---|
The highest level of respiratory and eye protection is needed, but a lesser level of skin protection | Pressure demand, full facepiece SCBA or pressure demand supplied air respirator with escape SCBA Fully encapsulating, chemical-resistant suit Inner and outer chemical-resistant gloves Chemical-resistant safety boots/shoes Hard hat & two-way radio equipment | Coveralls Long cotton underwear Disposable boot covers Faceshield |
Level of Protection -- "C" Used When | Recommended Personal Protective Equipment | Optional Personal Protective Equipment |
---|---|---|
Criteria for using air purifying respirators are met | Full-facepiece/half-facepiece, air-purifying, canister equipped respirator Chemical-resistant clothing Inner and outer chemical-resistant gloves Chemical-resistant safety boots/shoes Hard hat & Two-way radio equipment | Coveralls Long cotton underwear Disposable boot covers Faceshield Escape mask |
Level of Protection -- "D" Used When | Recommended Personal Protective Equipment | Optional Personal Protective Equipment |
---|---|---|
No respiratory is required. It offers no protection against chemical hazards | Coveralls Safety boots/shoes Safety glasses or splash goggles Hard hat | Gloves Escape mask Faceshield Personal Air Monitor w/Alarm |
Fire and Explosion
The potential of fire or explosion may exist during any petroleum spill incident. This danger poses one of the greatest risks to response personnel because PPE will not protect us from fire. Safety considerations should include:
Following are guidelines for assessing the LEL (lower Explosive Limit):¹
Level | Action |
---|---|
Less than 10% LEL | Continue work |
10% LEL or greater | Leave Area Immediately |
CAUTION -- Combustible gas detectors do no monitor for toxic gases. Do not rely soley on the results of LEL monitoring to determine if an area is safe. You must also check for the presence of other hazardous gases.
¹ To determine LEL -- you must use an air monitoring device specifically designed to measure for the presence of such gas. Some LEL meters will not work in areas that are oxygen deficient. To check LEL levels -- you must also monitor for adequate oxygen levels.
Tools and Equipment
Tools and equipment that are used at a spill cleanup can present hazards to response personnel.
Safety considerations include:
Other things to consider:
Slips, Trips and Falls
Always proceed cautiously while working on the beach, a dock or on a vessel as oiled surfaces may cause you to slip, trip, or fall. The risk of slipping, tripping, falling and other injury can be minimized by a heightened level of “Situational Awareness." Safety considerations include:
On Water Safety
Boats are used extensively during on water spill cleanup activities. Basic safety considerations include:
The vessel operator has responsibility for all persons aboard and for the safe navigation of the boat.
Shoreside Safety
Shoreline cleanup operations can present some unique safety considerations for response personnel. These include:
Helicopter/Airplane Safety
Fixed and rotary wing aircraft may be used extensively during response activities. Aircraft can present hazards to personnel working on the ground and to those flying as passengers. When flying in an aircraft -- you will be given a pre-flight safety briefing by the pilot. Make sure that you know where all safety equipment is located.
Basic safety considerations include:
Crane Safety
Cranes can be used in various phases of spill response. Cranes can be operated on vessels or on the shore. Basic safety considerations include:
Heat and Cold Stress
Weather can create specific hazards for spill response workers. Heat and cold pose serious challenges to the responder involved in cleanup activities. Dehydration is a major contributor to cold and heat stress. Drink plenty of fluids and dress for any unexpected changes in weather.
Cold Stress -- Hypothermia
Hypothermia is a life threatening condition that occurs when the body is unable to maintain its core temperature. Temperatures of 30° - 50° can create a hypothermic situation for people who are not properly dressed.
Cold Related Illness | Symptoms | Usual Causes | First Aid Procedures |
---|---|---|---|
Frostnip | Skin turns red then changes to gray or white Skin is firmer than normal Pain | Exposure to cold | Slowly warm affected area Keep affected area warm |
Frostbite | White, waxy skin color Blisters may form during thawing of skin Skin is cold and hard on top, may be flexible underneath Pain or numbness | Exposure to cold | Stop work -- seek warm shelter Slowly warm affected area Do not break blisters Seek follow up medical care |
Hypothermia | Shivering Complaints of being cold Slow heartbeat Slurred speech Memory lapses Drowsiness, confusion Slow, irregular breathing Gradual loss of consciousness | Exposure to cold Immersion in water will cause rapid hypothermia | Call for immediate medical help Handle person very carefully Remove any wet clothing Cover with blankets or gently put person in sleeping bag Slowly warm person Do not leave person alone Be prepared to start CPR |
Heat Stress -- Hyperthermia
Heat stress can occur at fairly low temperatures (60° -- 65° F), if workers are wearing Chemical Protective Clothing (CPC). The material that our CPC is constructed of is designed to keep contaminants outside. This same material effectively seals us inside the Chemical Protective Clothing, and makes it difficult for our body to self regulate its temperature.
Heat Related Illness | Symptoms | Usual Causes | First Aid Procedures |
---|---|---|---|
Heat Cramps | Painful spasms of muscles, typically in the abdomen and legs | Electrolyte loss due to sweating | Intake of fluids containing electrolytes Diluting sports drinks with water is particularly effective |
Heat Exhaustion | Weakness Fatigue Nausea Pale/moist skin Headache Heavy sweating Dizziness | Fluid loss (sweat) without replacement of electrolytes or fluids | Move person to cool area Remove PPE (if possible) to allow cooling Provide fluids containing electrolytes (if person is able to drink) Seek medical treatment |
Heat Stroke | Hot, dry red skin Very high temperature >105° F Rapid respirations and pulse Confusion | Inability of the body to regulate its temperature | Call for emergency medical care Remove clothing Move to cool place (if possible) Cool person by covering with wet sheets and fanning Provide care for shock If conscious -- provide small amounts of water to drink |
Prevention | Heat Illness | Cold Illness |
---|---|---|
Training | Personnel need to be aware of heat related illnesses and how to prevent them Personnel need to understand symptoms and first aid for heat related illnesses Heat stress can cause problems at temperatures of 60° F -- 65° F for personnel wearing PPE | Personnel need to be aware of cold related illnesses and how to prevent them Personnel need to understand symptoms and first aid for cold related illnesses |
Acclimatization | Acclimatization takes place over time for personnel working in hot environments Personnel arriving for work in a hot environment should begin with 50% of the normal workload and normal work period on the 1st day, and gradually build up to 100% workload by the 5th day | Some acclimatization may occur from exposure and work in cold temperatures |
Fluid Replacement | Personnel can lose approximately 1 liter of water per hour Fluid replacement should begin early, and personnel should take in 8 ounces of fluid every 15 -- 20 minutes | Personnel can become dehydrated in cold environments Warm, sweet, caffeine free drinks provide good fluid replacement |
Work/Rest | Work can be scheduled to take place during the cooler hours of the day or night Crews may be placed on a work rotation where they work for a period of time, and then rest | At temperatures < 20° F, heated warming shelters should be made available Personnel should take periodic breaks to warm up |
Diet | Salt tablets are not recommended for personnel working in hot environments | Maintain a well balanced intake of foods |
Alcohol/Smoking | Avoid alcohol -- it lowers tolerance to heat and increases risk of heat related illness Smoking should be avoided since nicotine restricts the blood flow to the extremities | Do not drink alcohol -- it interferes with the body’s internal thermometer Smoking should be avoided since nicotine reduces the blood flow to the extremities |
Clothing | Wear layers of loose fitting comfortable clothing under PPE | Wear appropriate clothing to repel cold and moisture If clothing gets wet -- change into dry clothes |
Chapter 3 -- Response Team Protocols & Callout Procedures
When the Team Will Be Called
SEAPRO’s Response Team Personnel may be activated whenever SEAPRO responds to an oil spill. Depending on the size, location, weather and other considerations, all or part of the response team may be activated. Notification will be made through the SEAPRO office to the response team members. Upon notification, you will be given a reporting location. This may be at the airport or ferry terminal if travel is required, or it may be at a staging site.
Additionally, the team may be activated for training. In order to maintain your skills and proficiency with oil spill recovery equipment, you must attend annual training.
Finally, the team may be activated for response to drills. These may be announced or unannounced. Drills are conducted to ensure operational readiness.
How the Team Will Be Activated:
When SEAPRO is notified of a response that requires participation from the response pool, SEAPRO will notify the team members by phone.
Alaska Department of Environmental Conservation (ADEC) | |
---|---|
Spill Reporting Number | (907)465-5430 or 800-478-9300 |
Mgr. Public Service Center & Oil Spill Response Team | (907)225-6200 |
Environmental Specialist | (907)465-5220 |
SOSC, SE AK Response Team | (907)465-5357 |
USCG (United States Coast Guard) | |
Rescue Emergencies | (800) 478-5555 |
Cmdr. MSO, FOSC Capt. Of Port | (907)463-2450 |
District 17 General Information | (907) 463-2000 |
Sup. MST | (907) 225-4495 |
Marine Safety Detachment Ketchikan | (907) 225-4496 |
Marine Safety Detachment Sitka | (907)966-5454 |
State, Federal, and Misc. Numbers | |
Alaska State Troopers | (800) 478-9300 |
CHEMTREC Spill technical assistance | (800) 424-9300 |
EPA Alaska Operations Office | (907) 586-7619 |
National Response Center (NRC) | (800) 424-8802 |
Poison Control Center | (800) 478-3193 |
US Fish and Wildlife Juneau | (907) 586-7240 |
NOAA | (907) 271-3593 |
Sitka Raptor Center | (907) 747-8662 |
If you are called out you will be suppled with a Responder Bag which consists of the following PPE:
In addition to the issued responder bag you should pack and bring along:
City/Zone Phone Numbers
Name | Phone Number |
---|---|
Port of Haines -- Harbormaster | (907) 766-2448 |
Dept. Of Fish & Game | (907) 766-2830 |
State Troopers | (907) 766-2552 |
Police, Fire & Emergencies | 911 |
Fish & Wildlife Protection | (907) 766-2533 |
Name | Phone Number |
---|---|
Port of Juneau -- Harbormaster | (907) 586-5255 or 586-5337 |
Dept. Of Fish & Game | (907) 465-4250 |
State Troopers | (907) 269-5086 |
Police, Fire & Emergencies | 911 |
Bartlett Regional Hospital | (907) 796-8900 |
Name | Phone Number |
---|---|
Port of Ketchikan | (907) 228-5632 |
Dept. Of Fish & Game | (907) 225-5195 |
Fish & Wildlife Protection | (907) 225-5111 |
Police, Fire & Emergencies | 911 |
Ketchikan General Hospital | (907) 225-5171 |
Name | Phone Number |
---|---|
Port of Petersburg -- Harbormaster | (907) 772-4688 |
Dept. Of Fish & Game | (907) 772-3801 |
State Troopers | (907) 772-3100 |
Fish & Wildlife Protection | (907) 772-3983 |
Petersburg Medical Center | (907) 772-4291 |
Name | Phone Number |
---|---|
Port of Sitka -- Harbormaster | (907) 747-3439 |
Dept. Of Fish & Game | (907) 747-6688 |
State Troopers | (907) 747-3254 |
Fish & Wildlife Protection | (907) 747-3254 |
Sitka Community Hospital | (907) 747-3241 |
Name | Phone Number |
---|---|
Port of Wrangell -- Harbormaster | (907) 874-3736 |
Dept. Of Fish & Game | (907) 874-3822 |
Police | (907) 874-3304 |
Fire & Rescue | 911 (907) 874-2000 |
Fish & Wildlife Protection | (907) 874-3215 |
Wrangell General Hospital | (907) 874-3356 |
Name | Phone Number |
---|---|
Port of Yakutat -- Harbormaster | (907) 784-3323 |
Dept. Of Fish & Game | (907) 784-3255 |
State Troopers | (907) 784-3220 |
Police, Fire & Rescue | (907) 784-3220 |
Fish & Wildlife Protection | (907) 784-3220 |
Health Clinic | (907) 784-3275 |
Chapter 4 -- Incident Command System (ICS)
The Incident Command System, (ICS) is the combination of facilities, equipment, personnel, procedures, and communications operating with a common organizational structure and the responsibility for the management of assigned resources to effectively accomplish objectives pertaining to an oil spill.
The purpose of the Incident Command System (ICS) is to provide a fully coordinated response for effective, efficient control and focus of personnel, facilities, equipment and communications during emergencies of all types. The ICS approach is supported by the National Inter-Agency Incident Management System (NIMS). It is recognized that while a private company may be responsible for the incident, it must interface with a multitude of agencies and interested stakeholders. The ICS is designed so the responsible party, government agencies, and other stakeholders can work together toward a common goal. The advantage of using ICS is that the basic structure remains the same for all incidents; it simply expands or contracts to match the size, type and complexity of the required response. An Incident Command System (ICS) model is shown below.
Chapter 5 -- Response Techniques
Response Options
There are several methods currently in use throughout the industry to respond to oil spills and remove the oil from water. The appropriate response strategy will be decided at the Unified Command; however, conditions on scene can change rapidly and some adjustment to the strategy may be necessary:
Response Option | Description |
---|---|
Monitor and Wait | Not the preferred option, but sometimes weather or other on scene conditions are such that any response is unreasonable or unsafe |
Mechanical Recovery | Oil is contained, collected and concentrated so it can be removed from the water |
Chemical Dispersion | Used to break oil slicks into fine droplets that disperse into the water column This type of response has a very limited “window of opportunity," and requires special equipment and government permits |
In-Situ Burning | Oil is ignited and burned off the surface of the water Oil can be ignited with a high degree of efficiency when the oil is at least 2 mm thick, fresh and not emulsified Requires special boom to withstand the heat |
Response Priorities
The Tiered System
The 3 tiers are applied in various forms; however, reliance and expectation of each level of response needs careful consideration. The expectation of the tiered response system in simplest terms can be defined as:
Tier> | Volume | Consequences |
---|---|---|
Tier 1 | Small Spill < 150 bbl | Small, operational-type spills that typically occur at a company’s own facilities (e.g. jetties or terminals), and as a consequence of its own activities. The operator would typically provide its own resources to respond to the spill, i.e. “the spill may be handled by the spiller”. |
Tier 2 | Medium Spill > 150 bbl < 3,665 bbl | A medium-sized spill that typically occurs within public or multi-user facilities, and which typically is associated with shipping accidents in ports or harbours. Personnel and equipment resources would be pooled from other companies and the industry, with local government agencies acting as coordinators. |
Tier 3 | Large Spill >3,665 bbl | A large spill with potentially catastrophic consequences, that typically results from spillages at sea from tankers and offshore platforms. Substantial resources and support from local, national and international stockpiles would be mobilized. |
Tiered reference source www.marinergroup.com
Fate & Behavior of Oil
Oil undergoes physical and chemical changes when it enters sea water. Some changes cause the oil to disperse (spread out) while others cause it to persist (stick together). The time and degree of change vary depending on:
Spreading
When initially spilled, the oil spreads across the waters surface creating a slick. This initial spreading is caused by the weight of the oil pushing on itself. A large instantaneous spill will spread more rapidly than a slow continuous discharge.
Transport
After the slick has spread to a nearly uniform thickness it will break into “windrows." Windrows are narrow bands of oil that orient themselves with the direction of the wind.
Any further spreading or movement of the slick is determined by the speed and direction of the wind and the water current. As a general rule:
The slick will move under the influence of 3% of the wind speed combined with 100% of the water current speed
Oil Spill Fate, Behavior & Response
Evaporation
The rate and extent of evaporation are determined primarily by the volatility of the oil. The greater the proportion of the low boiling point components (“light ends”), the greater the rate of evaporation. Rough seas, high winds, and warm temperatures also increase the rate of evaporation. Spills of refined products, such as gasoline or kerosene may evaporate completely within a few hours.
Dispersion
Waves and turbulence at the sea surface act on a slick to produce oil droplets with varying sizes. The smallest droplets will remain in suspension in the water column. This dispersed oil can enhance other processes such as biodegradation and sedimentation.
Emulsification
Large droplets caused by turbulence float back to the surface and rejoin the slick. However, this mixing causes many oils to absorb water, and to form water-in-oil emulsions or “Mousse.” Emulsions can become very viscous and retard other processes that may dissipate the oil. The absorption of water often changes the color of the oil from black into brown, orange or yellow slicks. As the amount of water absorbed increases, the density of the emulsion approaches that of water, further complicating the recovery process.
Volume Estimating
Thickness Estimating
The average oil thickness is the most difficult parameter to estimate since a single oil slick can often consist of a range of thicknesses. When direct measurement of the oil’s thickness is not possible, it can be estimated by its appearance:
Slick Appearance | Thickness |
---|---|
Sheen (silver-gray color) | Use 10‾6 inch as average film thickness |
Iridescent (rainbow-colored) | Use 10‾4 to 10‾5 as average thickness |
Blue-black | If aged or windblown but still blue to black: Use 10‾2 to 10‾3 inch as average thickness |
Brown-orange/red emulsion | If emulsified and taking on the common “chocolate mousse” appearance, use 10‾1 inch as average “oil” thickness. While the emulsion may actually be two to three times thicker, it may have as much as 50%-70% water content |
Graphs and tables provided courtesy of Alan A. Allen -
Skimmer Assesment Parameters
When mounting a mechanical response and deciding what skimmer to use, using a skimmer and estimating the amount of oil recovered, or evaluating the effectiveness of a particular response, the following skimmer assessment parameters should be followed. The critical component is the oil encounter rate. Oil encounter rate is the volume of oil that will impact a skimmer within the containment system.
Skimmer Assessment Parameter | Definition |
---|---|
Oil Encounter Rate (EnR) | If one can estimate the width of the receiving area (swath (w)), the velocity (v) of the system through the water (or the speed of the oil being swept into it), and the average oil thickness (t) it is possible to approximate the oil encounter rate as: |
Recovery Efficiency (RE) | The % of oil in total fluid volume recovered |
Throughput Efficiency (TE) | The % oil recovered from volume encountered |
Oil Recovery Rate (ORR) | Volume of oil recovered per unit time (e.g., bbl/day, bbl/hr or gpm) |
Total Fluid Recovery Rate (TFRR) | Volume of oil and water recovered per unit time |
Water Recovery Rate (WRR) | Volume of water recovered per unit time |
Skimmer Assessment Parameters | Formula |
---|---|
EnR (barrels/day) | (1.28 x 103) (w) (v) (t) |
EnR (barrels/hour) | (53.33) (w) (v) (t) |
EnR (gallons/minute) | (37) (w) (v) (t) |
where | w = Swath (feet) v = Velocity (feet/second) t = Average oil, thickness (inches) |
ORR | EnR x (TE(%)/100) |
ORR | TFRR x (RE(%)/100) |
TFRR | EnR x (TE/RE) |
Oil Holding Capacity for Sorbents
Sorbent materials may be helpful for picking up small volume spills, or spills with very thin oil layers. The use of sorbents is fairly labor intensive, and disposal can be a problem. Also, some sorbent types (pads or “diapers”) can be difficult to deploy under moderately windy conditions. However, sorbents can be effective clean up tools in environmentally sensitive areas such as marshes or tidal flats. Refer to the following chart when estimating the oil holding capacity for sorbents:
Common Sorbent Packaging Characteristics
Graphs and tables provided courtesy of Alan A. Allen -
Oil Spill Dispersion Process
Differing response strategies may be employed depending on where the spill occurs, where the slick is moving and the different types of equipment available. In all cases, the earlier the slick is contained and, the oil concentrated, the easier the recovery operations will be. History has shown that when the slick is allowed to spread out without containment, then the task of pooling the oil for recovery is time consuming, labor intensive and expensive. Additionally, if the oil impacts the shoreline, environmental damage increases as well removal cost.
Offshore Recovery
Offshore recovery is an operation where the oil is encountered, contained and recovered from the water, and away from land. This type of response requires vessels, fairly short lengths of boom, skimmers and storage devices specifically designed for floating when filled with oil/water, debris, etc.
"U" or "V" Configuration
Several hundred feet of boom is towed by two vessels in a U. A third vessel with a skimmer and storage bag positions itself in the boom's apex (where the oil concentration is greatest) and recovers the oil. All of the vessels work into the wind and current, trapping the oil as it moves in the opposite direction. This configuration requires very slow towing speeds and close coordination between several vessels. The advantages are that with long lengths of boom, the swath width can be several hundred feet wide and significant quantities of oil can be contained within the boom system.
"J" Configuration
This configuration is similar to that of the U, except that only two vessels are required. The trailing vessel in the “J” deploys the skimmer and storage device, as well as tows one end of the boom. This configuration can be accomplished with only several hundred feet of boom, and is easier to achieve in rough sea and high wind conditions. The disadvantage of the J compared to the U is that generally the swath width is smaller, so less oil is encountered. Again, slow towing speeds and close coordination between vessels is required.
Cascade Booming
Cascade booming is a system where several vessels towing several lengths of boom in a "funnel" configuration concentrate the oil and release it into the next stage of the funnel. At the bottom of the "funnel" are two vessels in a U configuration and a third vessel with a skimmer and storage. The advantage to this configuration is that the oil becomes highly concentrated at the skimmer, and the swath width is quite wide. The disadvantages are that it requires numerous vessels, long lengths of boom and very close coordination.
Nearshore Recovery
Nearshore recovery operations occur in the water very near the land, or at the water’s edge. These efforts can either try to contain the oil against the shoreline for recovery, or deflect the oil away (or along) the shoreline to keep it out of sensitive areas, population centers, water intakes or other places where the oil’s impact would be a particular detriment.
Diversion Booming
Boom is deployed at an angle to the approaching slick. Oil is diverted away from the sensitive area or to a less sensitive area for recovery. The size of the area to be protected will determine the amount of boom necessary for protection.
Exclusion Booming
Boom is deployed across or around sensitive areas and anchored in place. Used primarily in small areas where currents are less than 1 knot, and waves are less than 1.5 feet. If the area is too big, or the current too strong, diversion booming should be considered.
Alongshore Oil Trap
This technique is similar to those above, except that instead of the oil being deflected away from the shoreline, it is trapped inside the boom, and against the shoreline. At these collection points, a skimmer and storage device are employed to recover and collect the oil.
Booming in Current
The use of proper towing bridles and end connectors will minimize boom damage during operations. To avoid sharp stresses on towed boom, tow lines of sufficient length should be used. Generally, the more boom being towed, the longer the tow line should be. Tow lines of two hundred feet would be appropriate for 1,500 feet of boom, and should not be shorter than 50 feet for any length of boom. When feasible, an odd number of sections of boom should be used to avoid having a connector at the apex from which oil may leak. Boom performance can be judged at the apex of the U or J by eye. Oil lost under the boom will appear as globules or droplets rising from behind the boom. Eddies behind the boom are also indicators that the boom is being towed too fast, or that the current washing past the boom is too strong. It is frequently better to deflect oil to relatively quiet waters for recovery, rather than to attempt containment. A single boom is seldom 100% effective; a secondary or tertiary boom layer may be necessary to ensure containment.
The following table will provide guidance when setting boom in current. The speed of the current will affect the boom's ability to redirect oil because of entrainment. By changing the boom angle, response personnel can collect the maximum amount of oil possible.
Maxumum Current Speed (Knots) | Maximum Current Speed (ft/second) | Maximum Current Speed (meters/sec) | Maximum Effective Boom Angle |
---|---|---|---|
<0.5 | <1.0 | <0.4 | 90° |
0.8 | 1.3 | .04 | 70° |
0.86 | 1.4 | 0.43 | 60° |
0.93 | 1.6 | 0.5 | 50° |
1.12 | 1.9 | 0.6 | 40° |
1.6 | 2.4 | 0.7 | 30° |
2.1 | 3.5 | 1.1 | 20° |
On-shore Recovery
The type of shoreline dictates the recovery method. Rocky beaches can be cleaned with shovels, buckets and scoops if the oil is thick enough. Recovery should not be attempted on muddy, marshy or wetland areas, as the response effort may cause more environmental damage than the oil itself. Sorbents can be used to mop up pools of thin oil, as well as cleaning rocks, trees, etc.
Vessel Operation
Response personnel working on boats are subject to many risks. It is the responsibility of the boat operator to ensure that the vessel is being operated safely at all times. Furthermore, the boat operator is in charge onboard that vessel, and as such, has the final word of the safe conduct of any activity aboard that boat. Minimum safety requirements are:
Transferring people from one vessel to another should be kept to an absolute minimum, and must have the concurrence of the person being transferred prior to the transfer.
The vessel operator has the final word on the overall safety of the operation in which that vessel is engaged. Due regard should be given to:
Ropes and Knots
Boating Knot Characteristics
Rope used in boating is durable and expensive and is often handling heavy loads, e.g., when berthing, mooring, towing another vessel, preparing for a storm, or managing sails. The emphasis, therefore, is on safety, reliability, and convenience. In contrast to the fishing knots, value is also placed on being able to use the rope repeatedly and untie each knot without difficulty.
Standing End, Tail, and Bitter End
In many knots there is Standing End - which takes the strain, and a Tail - the loose end in your hand. On large ships a shore line is initially tightened with a winch. The tail is then properly called a Bitter End as it is transferred to the Bitts. To do this, a second rope is tied to the shore line with a Rat-Tailed Stopper or a Rolling Hitch to take the strain temporarily.
Mooring Lines and Names
Mooring lines on large boats are nearly always made of a high-modulus polyethylene (HMPE) such as Vectran® or Dyneema®. These ropes float and their minimal elasticity reduces risk of injury due to "snap-back" in the event of a breakage. Each line serves a specific purpose. On large vessels two lines often run in parallel ("doubled up") for safety. The following diagram shows a typical arrangement:
Common Knots
Click the pictures to see a demonstration of how to tie the knot
Anchor Hitch (Fisherman's Hitch)
The Anchor Hitch, or Bend, is also known as the Fisherman's Hitch, or Bend. It is an excellent knot to use for attaching an anchor line to an anchor. Logically, as a knot to attach rope to an object, it should always be called a hitch. However, the name Bend derives from a time when it covered "tied to" and was not restricted to joining two ropes.
Bowline
The Bowline makes a reasonably secure loop in the end of a piece of rope. It has many uses, e.g., to fasten a mooring line to a ring or a post. Under load, it does not slip or bind. With no load it can be untied easily. Two bowlines can be linked together to join two ropes. Its principal shortcoming is that it cannot be tied, or untied, when there is a load on the standing end. It should therefore be avoided when, for example, a mooring line may have to be released under load.
Running Bowline
The Running Bowline is a valuable way of tying a type of noose which will not bind and can be slid undone easily. In boating it is recommended for use when retrieving lumber or rigging which has fallen overboard and in climbing for retrieving objects in places such as crevasses. At home it is useful to hang a Child's Swing. The first challenge is to find a suitable branch and the second is to successfully throw the rope over it.
Cleat Hitch for a Dock Line
The Cleat Hitch secures a rope to a cleat. It is deceptively simple and an unwary skipper who invites visitors to cleat a mooring line may be astonished and dismayed by the unsatisfactory results. See also using a cleat hitch for Securing a Halyard.
Clove Hitch Tied with End Rope
The Clove Hitch does have two giant faults: it slips and, paradoxically, can also bind. It should be deeply distrusted when used by itself. To make it more secure loop the standing end back around the line with a half knot.
Rolling Hitch and Midshipman's Hitch
The Rolling Hitch attaches a rope (usually smaller) to another (usually larger) when the line of pull is almost parallel.
Sheet Bend
The Sheet Bend is recommended for joining two ropes of unequal size. The thicker rope must be used for the simple bight as shown. It works equally well if the ropes are of the same size.
Square Knot (Reef Knot)
It is intended to be a binding knot and, tied in the right material against a curved surface, the first Half Knot may bind – but it cannot be trusted. That is why surgeons use an extra turn in the first Half Knot – to achieve the binding required while they prepare the second Half Knot.
Zeppelin Bend
The Zeppelin Bend is one of the bends employing interlocking overhand knots. It is a reliable bend that can be untied even after being heavily loaded but not, however, while still under load. It is an excellent alternative to the more widely used Double Fisherman's because it eliminates the risk of jamming.
Communications
The need for good communications during spill response is essential. Poor communications often result in confusion, inefficient response and wasted time and effort.
If you are unsure of what you are supposed to do, or how to do it, ASK YOUR SUPERVISOR.
Generally, response radio communications will be conducted on Channels 08, 63 or 72 VHF-FM. Specific channels (frequencies) will be assigned for each particular team or task force.
Good Radio Communications Practices
Chapter 6 - Boom
SEAPRO Boom
SEAPRO has two types of boom (inflatable and rolled foam), and two different kinds of boom (open water and protected water). The first type of boom to be discussed is the inflatable boom. The advantage to inflatable boom is that it is compact, easy to store and transportable. The disadvantage is that it is useless without the inflation system.
Protected Water (harbor) Inflatable Boom
SEAPRO has a variety of pressure inflatable protected water (harbor) boom. The advantages and disadvantages of this boom type are shown below.
![]() | ||
Type 1 | Type 2 | Type 3 |
Boom Type | Advantages | Disadvantages |
---|---|---|
1 | A single large air cylinder decreases inflation time Can be reeled | Puncture causes total loss of freeboard in section of boom Heavy to deploy, recovery requires winch |
2 | Divided air cylinders result in only partial loss of freeboard if the boom is punctured Can be deployed manually Can be reeled | Slow to deploy due to each half cylinder having to be inflated separately |
3 | A reel deployment and recovery system makes this boom easy to deploy and recover Some versions have an air manifold on top of floation chamber and check valves in segments so continuous air compression is not required. | No bottom tension member Requires powered reels to recover boom Needs continuous power for air compressor and water pump while deployed Puncture causes total loss of boom |
Graphs and tables provided courtesy of Alan A. Allen -
Inflatable Boom
This boom has a continuous diameter buoyancy chamber for each boom section. Boom sections vary in length up to 100 feet each. The inflation ports are located at both ends of the boom section. However, there is a check valve located at each inflation port. Before the boom will inflate, one needs to press down on the check valve and give it one quarter of a turn to the counter -clockwise to lock the check valve in the open position. When that length of boom is inflated, the check valve needs to be closed (one quarter turn clockwise) before the cap is replaced on the inflation port.
CAUTION -- Extreme care must be taken when using this boom to ensure that the inflation chamber is not punctured.
The water pressure pushing on the bottom of the inflation chamber will force the air through any hole in the inflation chamber. If this happens the entire length of the boom will sink.
Boom Blower Operation
CAUTION -- Do not run the blower on straight gasoline
Inflating the Boom
Prior to inflating the SEAPRO boom, check the area, and remove any sharp objects or hard edges that may puncture the boom buoyancy chamber. When the area is clear, roll out each length and connect the end plates of the different lengths together. The boom should be laid out at or near the deployment site in order to minimize the amount of dragging over the ground the boom will endure before it enters the water.
Deflating the Boom
Storing the Boom Blower
Open Water (Ocean) Boom
SEAPRO’s other type of inflatable boom is the Inflatable Open Water (Ocean) Boom. This boom is stored on a reel. The boom reel is hydraulically powered. Unlike the protected water boom discussed above, the buoyancy chambers in the open water boom are eight feet long, and the boom sections are typically 100 feet long. Both the buoyancy chambers, and the boom sections are jumpered together, with a check valve between chambers, so the entire boom length can be inflated at once. Also, if one of the buoyancy chambers is punctured, only that buoyancy chamber will deflate, rather than the entire length of boom.
See the instructions above (protected water boom) for how to inflate, deflate and return boom to storage.
Deploying the Open Water Inflatable Boom
Deploying the inflatable boom is much like setting a gill net or longline. The evolution is fairly simple; however, care should be taken not to put too much strain on the boom, or it will tear. Deck personnel, especially those positioned between the boom and the rail/bulwark of the vessel need to plan an escape route in the event the boom takes a sudden shear while deploying off the drum. Generally, straight down to the deck, and letting the boom go overhead is the most expeditious route.
CAUTION -- Sharp objects can puncture the boom. Also, the boom becomes very slippery when wet with water or oil. As such, do not walk on, drive vehicles over, have sharp objects near, etc. the boom. Ensure that the separator tank is securely griped to the deck. Lashing chain and load binders are provided to ensure that the tank does not move or over-turn, especially if heavy seas are anticipated.
NOTE -- The deploying of the boom from here on needs to be coordinated between the two vessels. The towing vessel should not pull on the boom faster than it is being deployed, and should only pull in the opposite direction from that which the boom is being deployed. Given wind and sea conditions, this is very difficult, and patience needs to be exercised by all involved. The boom may tear if it is pulled by the towing vessel faster than it is being deployed off the reel.. Also, the inflation chamber at the waterline of the deploying vessel should be the one being inflated. If too much boom is let out before being inflated, the boom may twist. If twisting occurs, the operation must be stopped, sufficient boom recovered in order to remove the twist, and then the boom redeployed. A twisted boom is useless for retaining oil. The boom must be inflated as it is being deployed; uninflated boom will sink and probably twist. Also, the entire process is slowed considerably if the blower has to inflate against the water pressure pushing on the empty floatation chamber.
NOTE -- In this deployed J configuration, the boom should not be towed faster than 2 knots, nor faster than 1 knot when collecting oil. Also, should the hydraulic system fail, the boom can be manually deployed and retrieved by putting the bypass switch in the “Manual By pass” position and continue with the above process.
Recovering the Open Water Inflatable Boom
Boom recovery is nearly the opposite of deploying it. However, after being used for oil spill response, the boom will be coated with oil. Personnel handling the boom MUST be outfitted with the proper personnel protective clothing (PPE).
Rolled Foam Boom
SEAPRO has three different types of rolled foam floatation booms. These booms are designed primarily for deployment in protected waters as either containment boom or deflection/exclusion booms for shoreline protection. Each of these booms have an 8” x 74” closed polypropylene cell “log” for floatation, and a 12” skirt with ballast chain to limit entrainment. The boom lengths are a standard 100 feet/section These booms are mutually compatible due to their ASTM standard slide connectors, and have anchoring points as well.
Mooring the Boom with SEAPRO Boom Anchoring System
Anchors are used to moor the SEAPRO boom as follows:
Repairing the Boom
There are a number of ways to repair damaged boom, depending on the type and extent of the damage including:
Hot air welding is impractical in the field, and as such, is beyond the scope of this text. In all instances of repair work, care must be taken to eliminate personnel hazards. Eye protection is especially important when using hand tools and solvents.
Adhesive Welding
The area to be repaired must first be cleaned and thoroughly dried prior to applying adhesive. (See Decontamination Acetone, if applied sparingly, and the area is well ventilated, is a good cleaning agent. Soap and water may be used, however, the cleaned fabric must be thoroughly dried and devoid of any residue.
Sewing Method
Because some SEAPRO boom does not have a top tension member, whenever the boom is ripped or cut, it loses some of its strength. In areas where strength is desired, such as near the end connectors, it is best to reinforce any repair by stitching the fabric edges down.
A two inch overlap of repair fabric should be used around any large cut or tear. If the tear is small, a herringbone stitch (see picture)can be used to close the tear.
Reparing a Small Tear
Repairing a Large Tear
If the torn area being repaired is accessible from both sides, a second step may be utilized to finish repairing a large tear:
Returning the Boom to Storage
Prior to restoring any SEAPRO boom, it must first be cleaned. Refer to (Decontamination) for boom cleaning instructions.
Rolled foam boom can be stored in two different ways. All boom is stored in the 20 foot SEAPRO Response Modules. If the boom is to be replaced into these containers, they can be loaded in separate 100 foot bundles, or as one continuous length of boom.
Continuous Storage
This method allows for rapid boom deployment, with few attending personnel. It is important when loading boom in this fashion to insure that the tension/ ballast member is not twisted around the floats. Each row as it is stacked will have the ballast chain on the same side of the floats.
Chapter 7 - Skimmers
Oil skimmers are mechanical devices that remove oil from the water’s surface. There are many different types of skimmers, but only the types available from SEAPRO are discussed in this chapter. The skimmers available to SEAPRO can be grouped into the following categories:
Skimmer Operations -- General Considerations
There are some general considerations when using a skimming device. These include:
Oleophilic Skimmers
Oleo = Oil
Philic = Loving
Oleophilic (oil loving) skimmers are devices that remove oil from the waters surface by moving an oil attracting medium through the oil layer, where free floating oil attaches to the surface. Inside the skimmer, scrapers remove the oil, which is pumped to storage containers for collection. SEAPRO has three different types of oleophilic skimmers:
Crucial Disc C-13/24
For Crucial Disc C-13/24 specifications, click here
Skimmer Set Up
Operation of Skimming System
The disc skimmer is designed to skim floating oil(s). Under normal conditions the operator can observe the disc rotating speed and monitor the percentage of oil to water being collected. Since we don't want to pick up the water, the disc should be rotated at as slow a speed as possible. The speed will take a little time to get just right. The slower the disc turn the more time the water has to shed off and flow back into the pooled area. The disc speed will need to set by observing the collected oil/water discharging from the pump.
Daily inspection of the floating disc skimmer is recommended for the initial skimming period.
The skimmer should be checked for premature scraper wear, hydraulic oil leaks, and solids build up in the oil collection trough. The hydraulic hose ends need to be inspected also for corrosion as they are a plated steel.
The hydraulic power pack should be inspected at the same time as the disc skimmer. Here you are looking for hydraulic oil leaks, low hydraulic oil level, above normal pressure reading, fasteners that may have become loose, and trash or debris around the motor.
Keeping direct sunlight off of the hydraulic power pack will extend the life of the components as well as the hydraulic lines.
Do not do any hydraulic work to any part of the system with the hydraulic power unit running.
Be sure to have the unit locked out before any work is to be performed.
Do not use "Teflon Tape" on hydraulic lines on any part of the system, the use of a liquid high pressure sealant is strongly recommended. One strand of Teflon tape allowed to enter the hydraulic system can cause catastrophic failure to the hydraulic pump.
Scraper blades are VERY SHARP! Use extreme caution when servicing this part of the skimmer!!
Cleaning the Skimming System
Prior to shutting down the system, lift the unit out of the oil and run it for a few minutes. This will remove as much of the oil from the discs as possible. If the discs is coated with heavy oil then that oil can be cut with lighter oil. It should be noted that a disc, once used, will never be completely oil-free. CRUCIAL, INC. does not recommend cleaning the disc with detergents, as this will severely limit the discs ability to attract oil. Used discs should be considered a flammable material, and should be stored accordingly.
For Decon, remove the scraper finger assembly and disc bank. The finger assembly has two cotter pins that pull free then the fingers lift out. The disc bank require the removal of the two bolts that hold the shaft bearing and hydraulic motor then the disc can be lifted out. The skimmer now can be wiped down with oil sorbent pads and cleaned with any commercially available detergent. Steam cleaning will not harm the equipment. The coated disc should be pressure washed with cold or hot water. After reassembly, grease the pillow block bearing, the rigid motor to disc shaft coupling including the screws, with a light coat of grease or spray oil (WD-40) to the motor, and hydraulic connectors.
Storage
Aquaguard RBS 10/2
For Aquaguard RBS 10/2 specifications, click here
Advantages | Disadvantages |
---|---|
Good for weathered, emulsified or residual oil | Low pick up rate |
Relatively simple mechanical operation | Requires relative velocity for oil recovery |
The RBS-10 skimmer head is of modular construction, and two heads are bolted together back to back. Each head contains one oleophilic brush or one oleophilic drum. The brush/drum is mounted in an aluminum frame and each is powered by its own hydraulic motor. The hydraulic motor turns a shaft which in turn rotates the brush/drum through the oil layer. The brush/drum is easily interchanged by retracting the securing clamp on the opposite side of the skimmer head from the drive motor. The hydraulic motor is equipped with quick connect hydraulic fittings for easy assembly.
CAUTION -- When cleaning oleophilic devices NEVER use detergents of any kind on the skimmer heads.
Power Unit -- Aquaguard RBS 10
The power unit assembly is powered by a pull start Yanmar 4.0 HP air cooled diesel engine.
Pressure in the hydraulic circuits is supplied by a hydraulic pump coupled to the engine crankshaft. Hydraulic oil is drawn through a suction strainer in the bottom of the hydraulic reservoir. From there, the oil flows to the brush/drum motors. The hydraulic oil passes through a return filter on its journey back to the tank. The filler port for the tank is equipped with a strainer to reduce the possibility of contaminating the oil. The output fittings are equipped with quick disconnect fittings and dust caps.
Transfer Pump Assembly -- Aquagard RBS 10
The transfer pump is a 2” diaphragm pump powered by a pull start Yanmar 4.0 HP air cooled diesel engine. The 2” discharge hose is connected via a camlock fitting near the bottom of the sump frame (on the under side of the skimmer heads). The camlocks are supplied such that the hook up of the pump cannot be made incorrectly. The discharge side of the transfer pump is equipped with a 3” fitting in order to make the pump compatible with the storage device fill hose.
Vertical suction lifts greater than 25 ft. should not be attempted. For best performance, place the pump as close to the water as possible. On high lifts, remove the cap on the suction chamber and fill the pump with water. This will seal the valves and speed pump priming. Ensure that the cap is securely replaced and that all hose fittings have a gasket to prevent air from leaking into the suction line. Lifts over 15 ft. should not be attempted without a foot valve in the suction line.
Preparing the Skimmer for Use -- Aquarguard RBS 10
Pre-start up Checklist -- Aquaguard RBS 10 -- Skimmer Head
Power Unit and Transfer Pump Engines -- Aquaguard RBS 10
CAUTION -- Never run the engine without the air filter element in place.
Equipment Operations -- Aquaguard RBS 10
Diesel Engine
CAUTION -- Do not allow the handle grip to snap back against the engine. Return it gently to avoid damage to the starter.
CAUTION -- Never use any cold starting aids such as ether, gasoline, starting fluid or other volatile liquid or gas.
CAUTION -- Keep the rubber plug plugged except when adding oil. If the plug is not in place, rain dirt and other contaminants may enter the engine and destroy it.
Equipment Recovery and Shut Down -- Aquaguard RBS 10
CAUTION -- If the engine continues to operate even after the speed lever is placed at the “STOP” position, stop the engine by closing the fuel cock (“S” position).
CAUTION -- When stopping the engine, reduce the load slowly. Do not stop the engine suddenly, it may cause the temperature to rise abnormally. Also, do not stop the engine with the decompression lever.
Symptom | Solution |
---|---|
Brush not picking up oil | |
Debris collected around skimmer head | Move head, or rake debris clear |
Highly emulsified oil | Reduce the brush speed and maintain an even flow toward the skimmer head with no clear water patches |
Brush not being fully scraped | |
Scraper not installed correctly | Re-install the scraper |
Scraper broken or damaged | Replace scraper, check for damaged brush |
Debris lodged between brush or drum and scraper | Clear the debris using a thin blade between the scraper and the brush |
Low or no flow in discharge hose | |
Pump running too slowly | Increase the discharge pump speed |
Hoses blocked or kinked | Inspect the hoses and remove all debris and/or kinks |
Too much head created by suction hose | Lower the hose to a level closer to that of the skimmer head |
Pump intake pipe blocked | Remove the hose from the skimmer head and check for debris blockage |
Pump not running | Check for adequate fuel in tank Ensure fuel cock is in the “OPEN (O) position Is diesel fuel reaching the fuel injection nozzle? Set speed control lever to the “START” position Ensure fuel injection nozzle is working properly Ensure recoil starter is pulled sufficiently quickly and firmly Ensure spark arrestor is not clogged with carbon or soot |
Power unit not running | See “pump not running” above Ensure hydraulic bypass valve is in the OFF (open) position |
Hydraulic motors stopping | |
Mechanical seizure of the bearings or drive | Check the bearings and drive. Lubricate as required |
Damaged or broken brush | Attempt to clean the brush, or replace it |
Brush jammed with debris | Clear all debris from brush/scraper |
Insufficient circuit pressure | Check the hydraulic oil level Check hydraulic filters for clogging Check engine speed |
Action Petroleum Multi 24
For Aquaguard RBS 10/2 specifications, click here
Setup Procedures
Note -- The hydraulic hoses and the quick disconnects are designed so they cannot be connected incorrectly or in the wrong place. If it connects, it is correct.
Starting and Operating Procedures
Note -- The fuel valve should be in the off (horizontal) position when the unit is not in use.
Note -- When turning the skimmer on and off, it will take a minute or two to get the speed set properly. If the drum is set to a speed that is too fast, it will need to be reset.
Note -- When finished with the spill cleanup, over speed the drum to pick up water which will flush out the pump and lines.
To use the Pump as a Transfer Pump
Crucial Rope Mop
For Crucial Rope Mop specifications, click here
The Model C-13e mop wringer is designed as a rugged, compact, stainless steel industrial unit for tanks, sumps or any application requiring explosion -proof electric power. Clamps are provided for mounting the unit on 55 gallon drum or other suitable oil collection pan. Unit is provided for extension arms which allow for vertical or horizontal recovery (with the addition of a floating pulley or roller). The mop is wrung once on each pass through the unit by two 3" diameter squeeze rollers, which are capable of pulling up to 100 feet of 4" mop. Recovery rates can reach 200 gallons per hours.
Oleophilic mops are manufactured using high quality, ultraviolet resistant fibers which attract oil and reject water (hydrophobic).
When attached to the central core (forming a continuous length). The fibers yield a reuseable, extremely efficient, oil-sorbing retrieval mop.
Two mop styles are available:
Operation
Mop should be fed through wringer unit and floating pulleys before splicing free ends together. Splicing is accomplished using square knots on each of the core strands (three strands in hi-poly rope, two strand in woven belts).
When demobilizing system, any cutting of mop should be done at the splice.
Splicing
To form the mop train loop, feed the mop train through the yoke of the tail pulley(s) and splice the free ends together as shown below. Take both ends of the rope mop and unbraid the three primary strands for about 8 to 10 Inches at each end. Next, remove the mop fibers from the un-braided strands. Tie each loose strand at the end of the rope mop with half hitches to prevent unraveling.
Tie each primary strand at the other end of the rope mop in a square knot, such that the fibers come together, eliminating any gap. With each square knot, take one secondary strand from each end and tie an additional square knot to give added strength. The unbraided ends should be left uncut to mark the location of the splice. Any cutting of the rope should be done at the splice.
Cleaning
Soaking or rotating mop through petroleum based solvents, then squeezing with mop wringer will dissolve most oily build-ups. High pressure or steam cleaning of mop will "fluff" fibers and remove grit imbedded near core.
The rope mop may be satisfactorily cleaned with any petroleum-based solvent. Perhaps the easiest way to clean the rope mop is to operate it through the squeegee rollers and a container of the solvent simultaneously.
Detergents reduce the capacity of a rope mop to reclaim oil, and should therefore be used sparingly. Rope mop exposed to detergents should be washed thoroughly with water under pressure.
Note -- Use of detergents is not recommended, as coating of fibers with detergent will lessen its oil attracting capability.
Caution -- Soiled mops may contain flammable or harmful hydrocarbons. Care should be taken in the handling and storage of such mops.
Storage
Rope mops can be stored indefinitely in a drum or storage bag. Temperatures above 210° F or below -40° F should be avoided.
CAUTION -- Dirty mops, i.e., mops with flammable hydrocarbons on them, are a fire hazard and should be stored with the same care as the flammable hydrocarbons.
Operation
To adjust chain:
Installation
Threading Instructions
In order to thread mop through wringer unit, the mop is passed over the top of the front (upper) guide roller and the upper squeeze roller, between the two (2) squeeze rollers and out of the mop wringer over the lower guide roller (but below tile front guide roller), To do this push the mop leader between the squeeze rollers as far as possible and, slowly rotate the squeeze rollers by hand so that the mop is trapped. Remove hands and start the mop wringer to run enough mop so that the ends can be spliced (either with or without floating pulley).
Squeeze rollers are set at the factory for proper grip tension on the mop. Should the tension have to be adjusted, squeeze roller bearing-mount holes are slotted for customer alignment. However please take care to allow for proper aligning of roller shafts when attempting to adjust squeeze roller tension.
The wringer unit is to be installed onto a suitable container or barrel (into which the oil will be squeezed), and care should be taken to secure the unit to avoid movement in case of increased mop tension.
Proper set-up should allow for very little slack in the mop. At some times it may be necessary to relocate either the mop wringer or the floating pulley(s) in order to maintain the proper tension for optimum oil recovery.
Remember that when operating the system, the longer the mop is out of the water the less water will be picked up, since water caught in the fibers will have more time to fall out before entering the squeeze rollers.
Komara 12K
For Komara 12K specifications, click here
Advantages | Disadvantages |
---|---|
Can operate in shallow water depths (1 ft) | Limited to sea states up to about 2 ft |
Few moving parts and good reliability | Fibrous floating debris can wrap around disc drive axles and stop skimming rotation |
High pick up rates for weight and size | Will not recover solidified or highly weathered oil |
Oil/water ratio is high | Heavy oil causes discharge pump flow problems in cold weather |
The Vikoma Komara 12 K Skimmer will recover any oil that will flow. The rate of recovery is governed by the disc speed, viscosity, and degree of emulsification. There are four banks of eight oleophilic discs which rotationally collect oil from the surface of the water. Each bank is rotated by one of two hydraulic motors connected in series and driven from the power pack via flexible hoses.
Power Unit -- Vikoma Komara 12K
Power to rotate the skimmer discs and recover the oil is obtained by the Komara AD1 power pack. This comprises a one cylinder electric started, air cooled, Lister diesel engine. Unlike the Aquaguard system described above, the AD1 power pack drives both the hydraulic flow and oil recovery pumps in one self-contained unit.
Pressure in the hydraulic circuits is supplied by a hydraulic pump coupled to the engine crankshaft by a belt and flywheel. Hydraulic oil is drawn through a suction strainer in the bottom of the hydraulic tank. From there, the oil flows to the disk drive motors, a pressure relief valve and a pressure gauge. The hydraulic oil passes through a return filter on its journey back to the tank. The filler port for the tank is equipped with a strainer to reduce the possibility of contaminating the oil. The output fittings are equipped with quick disconnect fittings and dust caps.
The transfer pump is a 2” diaphragm Spate pump directly coupled to the diesel engine. The 2” discharge hose from the skimmer is connected via a camlock fitting near the bottom of the recovered oil sump and next to the skimmer’s hydraulic fittings. The other end of the hose is connected to the transfer pump suction (the lower of the two pump openings) via a hand tightened hose clamp. The discharge side of the transfer pump is equipped with a 3” fitting in order to make the pump compatible with the storage device fill hose.
Preparing the Skimmer for Use -- Vikoma Komara 12K
Pre-start up Checklist -- Vikoma Komara 12K -- Skimmer Head
Power Unit/Transfer Pump Engine -- Vikoma Komara 12K
Starting Procedures -- Vikoma Komara 12K
Cold Start
Warm Start
Manual Start
Skimmer Operations -- Vikoma 12K
System Shutdown -- Vikoma 12K
Lori Brush
For Lori Brush Skimmer specifications, click here
Instructions for Lori Oil Recovery System
The information below is a general guide for the deployment, operation, and maintenance of the LORI Oil Recovery System. The information must be adjusted according to the vessel operational requirements and organizational safety procedures. These instructions should be refined to meet the specific operational needs, the operating environment and type of skimming application (two or three brush system).
The LORI Oil Recovery Systems (LORS), based on the LORI stiff brush conveyor technology, offers the highest possible performance and safety for offshore oil spill recovery operations. The LORS operates effectively at vessel speeds of up to 3 knots, which results in a high oil encounter rate for advancing type skimmers.
The LORI Recovery Channel design concentrates surface water and oil into the brush conveyor for recovery while water pressure is relieved through exit channels in the sides of the trough. This increases the system's overall efficiency by avoiding the formation of a head wave, which could keep oil from contacting the brushes.
The LORS brush conveyor automatically separates and recovers oils, emulsions and oily debris from sea water and delivers it to deck level. The LORI system has a very high Recovery Efficiency, which takes full advantage of on-board storage volume and eliminates the need for decanting water. Recovered oil normally contains less than five percent (5%) free water. The LORI system is unaffected by the type of floating debris normally found in an oil slick.
The LORI system collects oils of all types and viscosities and can operate in adverse weather and sea conditions without losing performance. Performance improves as oil viscosity increases. The LORS can be deployed and operated by a small crew very quickly. Simple and intuitive operation requires very little specialized training.
Operation
Deployment of the LORI Oil Recovery System makes entire barge an "oil slick processing system". The patented LORS uses the vessels' forward motion to process surface water and oil from the collection area, formed by Deflection Boom, through the recovery channel. The flow of water carries oil into the LORI Brush Conveyor, where the oil is efficiently separated and removed from the flow. The LORI system "filters" and lifts oil and debris from the water, which passes through clean.
Recovered oil and debris ride up the conveyor, are combed and squeezed from the bristles, and fall into the delivery trough. Recovered oil and debris flow by gravity into holding tanks or into an offloading pump, such as a DESMI DOP-160.
Brush Conveyor
The LORI brush Conveyor consists of two or three parallel brush chains, carried on a hydraulically driven sprocket system (similar to a motorcycle). The "brush conveyor" is supported and protected within an aluminum frame. The brush cleaning mechanism is a comb-like device mounted at the upper end of the brush conveyor. During operation, the cleaner is positioned below the top axle of the conveyor, allowing recovered oil and debris to drop directly into the discharge trough.
The LORI Brush Conveyor is designed and constructed to function in the marine environment. The frame and hardware on the brush conveyor are of marine grade aluminum or stainless steel. The brush drive chain, sprockets, and axles are stainless steel. The brush elements are made of abrasion resistant nylon core with polypropylene bristles. The brush cleaner is fabricated from steel and stainless steel and powder coated for corrosion protection.
Hydraulic requirement to operate each brush conveyor is 0 to +5 GPM @ 1,500 to 2,500 psi. Normal brush conveyor speed is 1 ft per second, which requires approximately 2 gpm hydraulic flow.
NOTE -- It is recommended that the Brush Conveyor be removed from the recovery channel and stored on deck when not in service. Storing the Brush Conveyor in the skimmer bay may result in accelerated corrosion damage and problematic marine growth.
When not in use, the brush conveyor should always be kept under cover to protect the plastic brushes from being damaged by UV radiation.
Deflection Boom
Deflection Boom with air inflated or foam filled buoyancy chambers should be used to concentrate oil from a large sweep area into the LORI Recovery Channel. We recommend boom which presents a smooth profile (no square floats) to assist in deflection of liquid without creating turbulence. The boom should have a very high tensile strength if the barge will be towed by the boom. The boom should have a large freeboard and draft at the inboard end to compensate for vessel pitching and rolling.
NOTE -- When not in use, the boom should always be kept under cover to protect the boom fabric from being damaged by UV radiation.
Preparing equipment for deployment
Prior to departure, check that the equipment is in good condition and that it has not been damaged during storage. Make sure that all equipment is functional and that there are no missing parts, such as hydraulic hoses. Replace any worn or defective parts before deployment.
Due to the high transit speed expected during the voyage to the spill site, do not position the brush conveyor in the recovery channel until arrival at site. Observe all organizational safety guidelines.
WARNING -- Towing the barge at speeds greater than 5 knots with the brush conveyor deployed in the recovery channel may result in damage to the brush conveyor. It is recommended that the equipment remain secured in transit position until arrival at the spill site.
Brush Conveyor
Check that the chains holding the brushes are adjusted to the proper tightness. Too much slack in the chains can result in the chain contacting the aluminum cross members of the frame resulting in damage to the chain and aluminum frame.
Each brush chain can be loosened or tightened by adjusting the screws on the lower end of the brush conveyor. These screws adjust the position of each lower chain sprocket.
Note that new brush chains will stretch with use and will require occasional tightening. If the chain adjustment screws do not allow adequate tightening, remove one or two chain links as required.
NOTE -- Check chain tension before each deployment. The chain is correctly adjusted when maximum sag is ½ to 1 inch (12 to 25 mm) in the middle of the chain.
Check the condition of brushes and replace individual segments if necessary. Spare brush segments are provided with each LORI system and are available from the Manufacturer. Individual brush segments can be removed by knocking out the two stainless steel pins which hold it on the brush chain.
If necessary, the whole brush chain can be removed for inspection, cleaning or repair by separating the chain at any link. The original assembly point link may be marked by a brush segment which is missing the center row of bristles. If this original link cannot be located, the chain can be separated at any convenient point. When the chain is reassembled, mark the position of the reassembled link to assist in locating it the next time.
Spare link plates and a link-plate crimping tool are provided with each LORI system and are available from Hyde.
WARNING -- Be sure that the chain tension is relaxed before opening a brush chain master link.
WARNING -- To avoid damage to the brushes, never run the brush conveyor in the reverse direction for more than a few seconds. If the cleaner for some reason has been blocked, the brush conveyor can be run in the reverse direction for only a short distance (1 to 2 feet) to clear the blockage. The brush conveyor should then be operated in the forward direction to ensure proper operation.
WARNING -- Do not exert forces, leave heavy objects on the brushes or place the brush conveyor in such a position that the brushes are bent or squeezed, as they can be permanently bent or flattened. This will adversely effect the recovery capacity and effectiveness of the brush cleaners.
Lower the Brush Conveyor into the skimmer bay. The Brush Conveyor should extend to the bottom of the recovery channel at an angle of 35° to 50° from horizontal, with the Brush Cleaning Mechanism overhanging the oil collection hopper.
Check the hydraulic hoses and connections for leaks by test running the Brush Conveyor. If necessary the brush conveyor can be lifted out of the recovery channel for inspection and maintenance.
Transfer pump and storage facilities
Oil Deflection Boom
Upon arrival to the oil spill site
Deployment
NOTE -- The boom should not be allowed to sit too deep in the water during operation. The boom is designed to deflect the surface water and oil into the recovery channel. Deploying the boom too deep in the water only increases the total drag on the vessel and reduces the available freeboard of the boom.
Adjustment and Trimming the Deflection Boom
It is important to note that the Deflection Boom is an integral part of the recovery system. Proper adjustment of the boom will allow the vessel to operate at speeds of 1.5 knots depending on operating conditions. Speeds up to 3.0 knots may be possible by using cross bridles to keep the boom in a straight "V" shape.
Once the system is deployed, adjustment is necessary to keep the Deflection Boom in the optimum deflection shape. Boom adjustments will be required as follows:
Vessel forward motion can raise the height of the water in front of the sweeping boom significantly above the normal waterline. This, combined with motion of the vessel and choppy waves, may result in some surface fluid topping over the boom.
In these cases, the inboard end of the boom can be pulled up several inches and secured with the safety line to the rail in order to maintain sufficient freeboard during operation. The towing vessel will need to ease tension on the boom before making this adjustment.
If the boom forms a deep "J" or "U" shape at operating speed, surface oil may not be deflected into the recovery channel for recovery. Instead, oil will be entrained and lost under the boom. The goal is to maintain the smoothest possible deflecting shape at operating speed. Operators should see surface fluid flowing along the boom wall.
NOTE -- In NO CASE should the boom be allowed to drag in a "U" behind the inlet of the skimmer bay. If it does, slow the towing skiff speed and adjust the position relative to the other skiff and barge.
A sea anchor, deployed from the trailing end of the barge, may be required to increase drag of the vessel and keep the boom in a more efficient deflection shape.
As a check of proper adjustment during operation, a strong current of surface water and oil should be seen flowing along the boom wall into the opening of the collection channel.
WARNING -- GREAT CARE must be used when towing the barge and deflection boom. Observe all organizational safety procedures at all times. Use these procedures and good seamanship as a guideline for determining the best deployment, operating and retrieval techniques.
Operation of the LORI equipment
General
When using the LORS always consider safety and comply with good seamanship. Sea and weather conditions must be taken into account at all times.
If possible, always operate the vessel in the direction of the waves.
Avoid large floating obstacles and debris which may damage the recovery system.
Observe the water flow pattern along the deflecting boom and into the recovery channel. If the boom sags into a "J" shape and the flow slows or stops, oil may begin to escape underneath the boom due to entrainment. If this happens, slow and reposition and towing skiff(s).
Check regularly that the Deflection Boom is standing upright and is remaining in an efficient deflecting shape along its entire length. Adjust the speed and position of the towing skiffs as needed.
Check regularly that the Deflection Boom is adjusted to the correct height at the Recovery channel end. To avoid splash over, the boom should have a freeboard of 40% to 50% of its inboard height during operation. Adjust the inboard height by pulling the boom up and securing with the safety line. It will be necessary to stop the towing skiffs and ease the boom tension in order to adjust the inboard height.
NOTE -- The nominal operating speed of the brush conveyor is 1 ft/sec (0.3 m/s).
Operate the brush coneyor as slow as possible to match to incoming flow of oil and oily debris. Observe the quality of oil being recovered and adjust vessel speed and brush speed accordingly. If very little oil is being recovered, slow the brush speed to reduce the volume of water recovered.
Operating the brush conveyor at high brush speeds creates a backward current within the recovery channel that can actually push the oil away and reduce the recovery rate. Operating the brush conveyor at too high a speed also increases the water content of the recovered oil, reducing the overall recovery efficiency.
The LORI system recovers small debris such as sticks, sea weed, and trash together with oil. Check the oil discharge hopper regularly to be sure that debris does not block narrow passages or debris grating.
If a large floating solid object such as a log enters the recovery channel, shut off hydraulic flow to the motor IMMEDIATELY. Large debris should be removed from the channel before it impacts the brush conveyor to avoid damage.
If a brush chain breaks, shut off hydraulic flow to the motor IMMEDIATELY. The chain can be repaired using a new chain link or the chain can be removed until an opportunity arises to affect repairs. The brush conveyor can be operated with one less brush chain as long as necessary but some oil will escape through the void space.
A length of floating sorbent boom may be secured inside of the water discharge trunk to adsorb any small amount of sheen that may pass the recovery brushes.
Vessel speed versus brush speed
The recovery speed of the barge should be adjusted in accordance with the environmental conditions and the oil to be recovered:
Operational modes
Stationary
The LORI system is primarily an advancing system. It requires some relative movement of water through the skimmer bays. However the LORI system can be used in stationary mode to support shoreline cleanup operations where oil can be washed toward the recovery device. It can also be used to harvest oil from within a contained area by slowly reducing the boom length, decreasing the contained area, and therefore concentrating the oil to the brushes.
In the presence of a current, the LORI vessel can hold station and await the oil to flow into the recovery system. In a river, containment boom can be anchored upstream of the LORI vessel to deflect and concentrate oil toward the skimming system. In deep water, enhanced booming techniques using boats can be used (see J Boom). In both cases, careful consideration must be given to the boom's ability to handle the speed of the current.
Advancing
The barge is a powerful self-contained oil recovery system. When possible, operate the vessel in the same direction as the spreading oil slick. The LORI is ideal for skimming along "windrows" and in tidal "rips".
If oil is to be recovered in congested areas, such as in a crowded harbor or in shallow water near shorelines, it is recommended that the vessel operates at relatively slow speeds, scooping and filling the sweeping boom full of oil. It can then proceed into open water and increase speed until the oil is forced into the LORI skimmer bay.
The normal operating configuration is for the barge to be towed behind two boom towing skiffs to continuously funnel oil from a large area into the LORI system.
Enhanced booming techniques can be used to increase oil encounter rate (feed more oil into the brushes) and increase the effectiveness of a single LORI vessel:
Transit
Upon arriving in areas of lower oil concentration, the vessel speed may be increased until a thicker patch of oil is encountered.
For short transits between areas of high oil concentration, the brush conveyor can be left in the recovery channel. The deflection boom should be detached from the recovery barge and towed by the skiffs separate from the barge. It is possible that for short distances and at slow speed, the skimming barge can be towed with the deflection booms streaming behind the barge.
For longer transits or rough conditions, the deflection boom and brush conveyor should be lifted onto the deck and secured.
Dismantling the equipment
Cleaning the equipment
NOTE -- Follow all of the instructions in the DESMI Operating Manual on the cleaning and preservation of the DOP pump after cleaning.
Marco Sidewinder
For Marco Sidewinder specifications, click here
The following instructions are for the SIDEWINDER Series Skimmers equipped with the "short pin" davit. If other davit or pivot configurations are used, they will be described in an addendum to the manual.
Right and Left hand Configurations. The belt units can be fabricated as either right or left hand units. As you look from the drive end of the belt unit toward the float end, a right hand unit is on the right hand side of the davit and has the speed controls on the left side of the belt unit. A left hand unit mounts on the left side of the davit, and has the speed controls on the right side of the belt unit. All the units shown in Figure 1 are left hand units.
Figure 1
Davit Location The davit should be mounted as shown in Figure 2. The davit should be mounted as close to the rail a possible so the davit arm can hold the belt unit over the rail with plenty of room for belt unit motion. If possible, the davit should be positioned within the mid-ship one-third length to reduce relative motion caused by the vessel pitching.
Figure 2
Where possible, the davit should be installed directly over continuously welded deck stiffeners. Alternately, a doubler plate may be installed, but the stiffeners below should still be continuously welded to the deck beneath the doubler plate. The davit is rated for 500 pounds at its 57-inch radius (227 kg at 1.45m).
Pivot Arm Orientation When assembling the davit, slide the pivot arm on the davit before inserting the davit into the socket. The pivot arm must be oriented so that when the support arm is pointing outboard, the pivot pintle points to the left for left hand belt units, or to the right for right hand belt units. If the pintle points the wrong way, the belt unit drive motors will hit the davit when the belt unit is deployed.
Deployment of the Sidewinder Filterbelt Unit
Figure 3
Note -- Remember that the discharge of oil, even from an oil recovery vessel, can be an unlawful act. Ensure that decanting is carried out in a manner that is consistent with federal and local laws.
Hydraulic Power Requirements
Under maximum load conditions, the SIDEWINDER requires up to 10 gallons per minute of hydraulic flow at up to 1,600 psi.
Filterbelt Oil Recovery
Installing the Filterbelt The Filterbelt consists of a 2-piece backing belt, two splice pins, and auxiliary pads. The Filterbelts for the different SIDEWINDER configurations are as follows:
Sidewinder 14 | Sidewinder 17 | Sidewinder 21 | |
---|---|---|---|
Basic backing belt | PIN 21680 | PIN 21680 | PIN 21680 |
Backing belt extension | PIN 24416 | PIN 24866 | PIN 24697 |
# of pads per set | 5 | 6 | 7 |
The two sections of backing belt must be fed onto the belt unit as shown in Figure 4 and connected together with pins (Figure 5). Pads have hook strips sewn onto the leading edge and both sides to match the loop strips on the backing belts.
Figure 4
Figure 5
Note -- When installing the Filterbelt, or working on the module, be sure the hydraulic power source is secured and the hydraulic controls are in the full off position.
To install the Filterbelt for the first time, find the arrow on one end of the belt. The arrow indicates the upper side of the belt and points in the direction of travel when the belt is installed. Place the belt upside down behind the module with the arrow pointing toward the float end. Work the belt in under the drive roller and over the squeeze roller. Work the belt down through the underside of the framework, staying above the rollers. When you get close to pulling the belt section inside the belt unit, couple the second section of belt to the first, again checking the directional and top/ bottom orientation of the new section. After pushing the splice pin through the joint, bend the ends of the pin back so they do not hang up on anything or gouge the sides of the belt unit. Pull the spliced combination up and around the induction pump housing, over the top of the grid and top of the belt unit back toward the drive end. Leave the end that you have been pulling and return to the trailing end. Feed the trailing end between the drive roller and the scraper, up and over to the first end. Splice the two ends together; again bending the pin ends back. The belt should be quite loose. Lift the belt near the center of the belt unit to check the tightness. The belt should lift up about a foot (300 mm).
Belts sometimes shrink during storage. If the belt is too tight to mate up the ends and insert the splice pin, it can be lengthened by about three inches by carefully cutting the stitching at a lapped joint. This joint can be found under the flap at the leading edge of the shorter of the two belt sections, very near the splice connection.
When replacing a worn out Filterbelt with a new one, attach the new Filterbelt to the old one and pull it through the module as you pull off the old one.
Installing Filterbelt Pads
Install the pads, one by one, pressing the hook and loop strips firmly together. There are several types of pads available as shown in the following list.
Part Number | Oil Type |
---|---|
2278 | Oil Sheen |
24851 | Diesel |
21682 | Lube & Lt. Crude |
24115 | Heavy Oil |
Collection
Refer to DEPLOYMENT MODES in Figure l. The MARCO SIDEWINDER oil recovery system is often used as a stationary skimmer. When spilled oil is contained, the nose of the SIDEWINDER can be placed in the pool of oil. The induction pump then draws oil from the surrounding surface area so that the Filterbelt can recover it.
The SIDEWINDER can also be used as an advancing skimmer when deployed over-the- side from a suitable host vessel. When used for this purpose, it is best to use a single leg of containment boom led outboard and forward from the side of the vessel to divert the oil to a collection area. This type of collection system is called a "J boom" sweep, because of the characteristic shape of the boom catenary. The SIDEWINDER is then deployed such that the nose is pointed aft into the collection area of the sweep. The outboard leg of the J-boom can be held by a support boat, or tended from the host vessel with a structural outrigger.
Once the nose of the SIDEWINDER is positioned in the collection pocket, start the Induction Pump and the Filterbelt. Adjust the speed of each to suit conditions. The following are very general guidelines. You will gain experience as you use the Filterbelt oil recovery system and after some experimenting, will become experienced and confident.
Maintenance & Repair of Marco Sidewinder Skimmers
Storage
The Marco Sidewinder Skimmer module is simple and robust construction, requiring very little routine maintenance. When in storage, it should be protected from the elements. A simple tarpaulin is usually sufficient to prevent:
It is vital that the Filterbelt pads and belts not be exposed to direct sunlight when not in use. The pads and certain elements of other filtering media will degrade rapidly under exposure to ultraviolet light.
Periodic Maintenance When in Daily Use
The following inspections should be carried out on a daily basis during a recovery operation:
The squeeze roller pivot bearing should be greased weekly during ongoing recovery operations. Grease fittings are located under the side cover.
Troubleshooting
The following table provides information for recognizing, location and correcting malfunctions in the MARCO SIDEWINDER Filterbelt system.
Symptoms | Probably Cause | Corrective Action |
---|---|---|
Filterbelt does not move when speed control is activated. | No hydraulics to console. Jammed debris. Faulty control value. Faulty motor. | Check hydraulic source. Clear debris. Repair or replace. Repair or replace. |
Filterbelt slips | Jammed debris. Inadequate squeeze roller pressure. | Clear debris. Adjust spring tension, repair or replace tension cylinder or leaf spring |
Filterbelt tracks poorly | Induction pump housing misaligned. Damaged Filterbelt. | Adjust position of induction pump housing using shims. Replace Filterbelt. |
Poor water flow through filterbelt. | Faulty impeller. Faulty motor. Excessive draft at forward end. Clogged pads. Induction pump discharge clogged. | Repair or replace Repair or replace Raise Filterbelt module by repositioning floats Change pads or use backing belt without pads Remove belt or exhaust deflector and clear debris |
Induction pump does not operate when speed control is activated. | No hydraulics to control. Jammed debris in induction pump Motor jammed | Check hydraulic source Clear debris Replace faulty motor |
Weir Skimmers
Foilex TDS 250
For Foilex TDS specifications, click here
The Foilex TDS 250 Weir Skimmer is a hydraulically operated, vertically mounted, screw pump that is fitted with a floatation collar and floatation frame. The screw pump’s capacity at maximum speed is 580 gallons/minute. The skimmer operates on the weir theory where the floatation collar surrounding the pump conforms to the water’s surface. Oil floating on the surface will flow over the top of the floatation collar and into the hopper that feeds the screw pump. The pump operation then moves this recovered oil/water to the separator tank. Because the pump literally tries to screw itself into the water, the skimmer pump speed needs to be constantly monitored to ensure as little water, and as much oil, as possible are recovered. The skimmer pump speed is regulated at the control panel on the power pack. Also at the control panel is the direction control for the skimmer pump. If large amounts of debris collect in the hopper, the direction of the skimmer can be reversed so the trash can be blown out. The upper end of the pump screw is fitted with knife edges that can chop up most soft materials such as kelp, seaweed or small sticks. Hard objects such as pieces of metal, large logs, bolts, etc. can not be chopped up by the knife edges, and will damage the sealing discs on the pump.
ADVANTAGES | DISADVANTAGES |
---|---|
Capable in open ocean and rough sea conditions (seas to aft). | Heavy oils sometimes require manual assistance to flow over weir. |
Can pump highly viscous oils and soft debris such as seaweed, ice, large sticks, etc. | Recovers lots of water. |
Positive displacement screw pump does not require priming. | Pump seals easily wear out. |
Rugged yet simple skimmer design. | Large, heavy equipment skids make it difficult to transport. |
Very high capacity recovery system. | Complicated power pack and system design. |
The Foilex system is a skid mounted component system that is a high capacity oil recovery device. Two equipment skids make up a complete system. The first skid contains a diesel driven hydraulic power pack that powers the other components of the system. Also located on this skid are the Foilex TDS 250 skimmer and a hydraulically powered crane and controls. The second skid contains the “boom in a box” system. This skid is a large oil-water separator tank with a reel that is located within the tank. Three hundred feet of 44” inflatable Oil Stop open water (ocean) boom is contained on this reel. Also attached to the tank is a hydraulically powered transfer pump that is used to pump recovered oil to temporary storage. Each component of the Foilex system, how it is assembled, operated and oil recovered, is discussed in detail below.
Power Pack -- Foilex TDS-250
The power pack consists of a three cylinder, air cooled, electrically started Deutz diesel engine that drives a high capacity hydraulic pump. The hydraulic fluid is pumped through connecting hoses, via a manifold, to the other system components. The hydraulic side of the power pack is a pressure compensated system (i.e. all system components see the same hydraulic pressure), and the flow rate of hydraulic oil is varied by solenoids and electronic controls to vary each component’s operating speed.
CAUTION: Never place your hands or feet in or near the screw pump. If it is necessary to remove any object from the screw -- follow lock-out, tag-out procedures.
Separator Tank
The skimmed oil is then pumped to the second skid which contains the 2,000 gallon separator tank. This tank has a weir at the opposite end that is fitted with a trash screen. The theory is that after the oil-water mixture is pumped into the tank, it separates with the oil floating to the top. The oil is then allowed to flow over the top of the weir and is pumped to storage. The separated water is then decanted back into the slick for the recovery of any oil that may not have separated out. The tank is fitted with a Granco 3” hydraulically powered transfer pump. This pump is also activated from the power pack control panel. Pumping speed can also be varied from the control panel. By varying the pump's speed to conform to the recovery speed of the oil, the tank level can be maintained. This pump may not operate while the skimmer is running. To pump off recovered oil, stop the skimmer and energize the transfer pump switch. The transfer pump should now operate. The pump and skimmer may have to be operated in this alternating fashion. At any rate, the process of recovering oil should be a slow one to minimize the amount of water recovered with the oil. Additionally, if the separator tank is not monitored, it will eventually over-fill, and the oil slick will then be on the deck of the vessel you are standing on.
System Set-up -- Deck Configuration
Because the Foilex is intended for use on “Vessels of Opportunity Skimming System (VOSS)," the design allows for a variety of set-up options.
NOTE -- The Foilex can also be deployed from shore.
Since it's never known on which vessel the system will be deployed, hard and fast rules can not be established. The following guidelines are provided; each skid measures 8 x 10 feet, requiring a vessel with at least this much deck space, keeping in mind additional room is necessary for hose runs, walkways, etc. Space must also be allotted for the Unitor (recovered oil storage) bags and their hoses. Since this system will probably be used offshore, arranging the equipment on deck where normal equipment operating positions would place personnel against the rail or bulwark should be avoided.
If the equipment is to be loaded on a tug, the power pack should be loaded on the starboard side with the crane aft, and the tank loaded on the port side with the boom door facing aft and the transfer pump forward.
Larger vessels with more deck space can alter this layout somewhat, but the tank should be situated so the boom can easily be deployed over the side or stern, and the power pack located so the skimmer can be safely deployed and recovered. Both skids should be well dunnaged and griped to the deck. Dunnage, lashing chain, load binders, shackles, etc. are provided, and all equipment should be secured prior to departure from port.
The Unitor bags should be secured close to the stern. Bags should be secured in their lifting slings. Care must be taken to insure lines or straps do not chafe the bag as it shifts in the seaway. Draping a cargo net over the bag, and securing it is the easiest way to secure the bag to the vessel.
Skimmer Assembly
Pre Start-ip Checklist
Start up -- Diesel Power Pack
The following are the procedures to start the diesel power pack:
Skimmer Deployment
Deploying the Foilex skimmer is rather easy. Since a load is being handled with a crane, hoisting safety and safe crane operation must be followed.
To assemble the Foilex:
CAUTION -- Sufficient hose needs to be provided to get the skimmer into the apex of the boom. Several lengths of hydraulic or discharge hose may have to be connected. Hydraulic connections should be duct taped to ensure no hydraulic oil is lost, or seawater enters the hydraulic system. The hydraulic and discharge hoses should be fitted with the orange hose floats in the equipment box on the power skid. The hose floats should be secured so floats do not slide together into one bundle.
Skimmer, Transfer Pump and Separator Operation
The skimmer is designed to be operated at variable speeds, depending on the viscosity of the oil. Generally, the lighter the oil and the thinner the slick, the slower the skimmer pump must be operated. Remember that the weir skimmer operates on the theory that the oil layer will flow over the top of the weir collar.
The faster the pump is operated, the more it will try to screw the skimmer into the water.
When operated, the skimmer requires constant monitoring to ensure that the rotating speed is appropriate for the slick conditions. Keep in mind that the job is finished when all of the oil has been recovered; recovering water does not do a bit of good, as storage is precious.
The decant storage tank needs constant monitoring. The tank holds 2,000 gallons of liquid. The recovered oil/water that is being pumped into the bottom needs time to separate before the oil can be pumped to storage. This tank can be filled in less than four minutes. If it is not monitored, it can be overfilled. It may be necessary to skim and pump into the tank for a while, and then give the oil time to separate before pumping it off, and recommencing skimming. This may also be true if the skimmer is scavenging enough flow from the hydraulic system to prevent the starting of the transfer pump or maintaining its discharge speed.
Skimmer Recovery
Recovering the skimmer is basically the opposite of deploying it. Some procedural modifications have been incorporated to make it easier.
Chapter 8 - Pumps
Chapter 9 - Storage Devices
Storage devices are equipment components that hold oil recovered by skimmers for final disposal. They come in many shapes and sizes, and may be as simple as a garbage bag or as complicated as a fuel barge. This discussion is limited to SEAPRO’s portable tanks used to hold oil recovered from skimming operations. SEAPRO has two different types of storage devices; those designed for use on land (shore storage), and those designed for use on the water (portable storage).
Shore Storage
Canflex Bags
SEAPRO’s primary shore storage device is the Canflex bag. These are either 1,000 or 3,000 gallon capacity vinyl tanks. The tanks have an open top with a floatation collar, and an inlet pipe and valve at the bottom. As recovered product is pumped from the skimmer/transfer pump, it enters the bottom of the tank. As the liquid level in the tank rises, the floatation collar prevents it from spilling out the top.
Operating Instructions and Precautions
Vikoma Flexible/Floating Storage Tank
The Vikoma Flexible/Floating storage tank is a portable storage tank that is useable on either land or water. Two tank filling connections are located on top of the tank. The connections are fitted with spring loaded check valves that accept a special Vikoma loading adapter. There are also two inflation chambers, one on each side, that help provide floatation when the tank is used on the water, but also act as bumpers when the tank is used on land. When laid out, the tank is 20 ft long and 8 ft wide. The tank capacity on land is half that of when it is afloat due to the uneven stresses on the tank fabric. On land, the tank can hold up to 1,600 gallons.
Operating Instructions and Precautions
CAUTION -- These flaps will NOT prevent the tank from rolling over when set up on an incline. If there is a possibility that the tank may roll, a retaining barrier of sand of small stones must be erected to hold the tank in place before operations commence.
CAUTION -- Do not attempt to move or lift the tank unless it is completely empty.
Unitor Oil Bag
The Unitor Oil bag is a flexible container specially designed for oil spill emergencies. SEAPRO has two different sizes of Unitor bag: 25,000 gallons (595 bbls) and 250,000 gallons (5952 bbls). The bag consists of two parts; the bag fabric with floatation pads incorporated, and the nose cone. The mild steel nose cone consists of the hose connections and the towing point. Due to its size, the large Unitor oil bag is the most difficult piece of equipment in the SEAPRO inventory to handle. Extreme caution should be exercised while handling the bag to avoid injury or mishap to either the bag or the people around it. Slow and careful planning and operation are essential when working with the bag during any operation.
Unitor Bag Deployment and Operations
As an alternative, the Unitor bag can be deployed at the pier and towed to the spill site. To deploy the bag, hang it over the water, free of obstructions, from either the crane or forklift. When everything is ready, operate the quick release hook, which will dump the bag from the lifting sling into the water. The bag can then be towed to the spill site, and the hoses connected when arriving on scene.
CAUTION -- The bag should never be towed at a speed exceeding 5 knots, otherwise damage will occur to the bag.
Unitor Bag Recovery
Several options exist with what to do with the bag. Judgment based on the on-scene conditions and the vessels involved must be exercised in order to get the recovered oil to a port where the oil can be disposed.
Chapter 10 - Decontamination
Decontamination Plan
The decontamination plan should be developed as a component of the Site Safety and Health Plan. Decontamination should be set up before any personnel or equipment enter areas where the potential for exposure to hazardous substances exists. The decontamination plan should:
SEAPRO Decontamination Equipment
SEAPRO Decontamination equipment is located in pre-positioned containers throughout Southeast Alaska. All necessary resources needed to establish multiple decontamination stations are located in these containers. Please refer to the inventory section of this handbook for a complete inventory of decontamination equipment.
Contamination Prevention
The first step of decontamination is to establish procedures that minimize the potential for contamination. Such procedures include:
Contamination Prevention/Minimization Method | Explanation |
---|---|
Minimize Contact Time with Contaminants | Do Not walk through areas of obvious contamination Do Not physically touch objects that are obviously contaminated |
Remote Procedures | Use equipment to handle contaminated material |
Covers for Equipment | Use protective covers for monitoring and radio equipment Cover equipment and tools with a coating which can be removed during decontamination |
Disposable Clothing Wear | Disposable PPE Use disposable equipment where appropriate |
Encase or Cover Contaminants | Use plastic sheeting to encase the contaminants |
Decontamination Methods
Type of Removal | Method | Description |
---|---|---|
Physical Removal | Brushing Scraping Pressure Washing Dilution | Loose material may bBe brushed off PPE and equipment Solids and viscous liquids may bBe brushed from surfaces Some contaminants may be removed by rinsing with water or pressure washers Steam may be used to remove petroleum products from some equipment Contaminants that are water soluble may be washed repeatedly to decontaminate |
Chemical Removal | Dissolving Surfactants Solidification | Contaminants can be removed bBy dissolving them in a solvent care must be taken to ensure that the solvent is chemically compatible with the equipment bBeing cCleaned Reduce adhesion forces between contaminants and the surface being cleaned. Household detergents are commonly used. Surfactants solidifying liquid contaminants can enhance physical removal and is accomplished through:
|
Some Recommended Equipment for Decontamination of Personnel, PPE, and Equipment¹
¹This list is not all inclusive. Other equipment may be needed for decontamination.
Typical Decontamination Station
Decon Station Layout
Chapter 11 - Wildlife
During an oil spill incident, wildlife, such as birds and mammals may come in contact with oil in the water or along the shore. Oiled wildlife may pose special hazards for response personnel. Do not approach or try to rescue oiled wildlife. Government permits and permission are required for capture, transport, stabilization, treatment or active hazing (using pyrotechnic devices, sonic devices, or vehicles ) of any wildlife. These activities must be done by authorized, specially trained personnel. Passive wildlife hazing (using mylar tape, netting, balloons) does not require a permit. For a list of government agencies to contact for permits, contact SEAPRO or refer to the SEAPRO Technical Manual.
Uninjured Wildlife
If wildlife is observed in the projected path of the oil, report the species, number and location to your supervisor.
Oiled Wildlife
Do not approach or try to capture. Threatened wildlife can strike at your face and hands. Report the species, number and location of the wildlife to your supervisor. Also provide your best estimate of the degree of animal oiling, such as light, moderate, heavy, or not noted. Capturing oiled wildlife should only be done by authorized, trained specialists.
Dead Wildlife
If you encounter dead wildlife, and it does or will interfere with cleanup:
WARNING -- BEFORE you handle dead wildlife, consult with wildlife experts, and wear appropriate Personal Protective Equipment (PPE)
Organization/Expertise | Location | Phone Number |
---|---|---|
Birds - Raptor Rehabilitation Center | Sitka, Alaska | (907) 747-8662 |
Birds - International Bird Rescue | Anchorage, Alaska | (907) 230-2492 |
Appendix A - SEAPRO Equipment
For a complete listing of SEAPRO equipment, specifications and locations visit SEAPRO Equipment.
Appendix B - Site Assesment Matrix
Prior to any work area entry an assesment must be completed. Typically this accomplished by the event Safety Officer but you could be called upon to do the pre-entry assessment. The following check list will guide you through ensuring working conditions are safe enough for work teams to procede into the exclusion zone for cleanup activities.
SEAPRO Site Characterization Entry Plan
Date | Time | Location | Completed by: |
---|---|---|---|
Respiratory Equipment to be worn by the Entry Team: | |||
Respiratory Protection to be worn: | |||
Additional PPE to be worn by Entry Team: | |||
Recommended Equipment to be taken on-scene | |||
Duties of the Boat Operator | |||
Appendix C - ACRONYMS AND CHEMICAL ABBREVIATIONS
ACGIH
American Congress of Governmental Industrial Hygienists
ACP
Area Contingency Plan
ADEC
Alaska Department of Environmental Conservation
ANSI
American National Standards Institute
ASTM
American Society for Testing and Materials
APR
Air Purifying Respirator
BTU
British Thermal Unit
CAS
Chemical Abstract Service
cc
Cubic Centimeter (or cm³)
CDC
Centers for Disease Control
CERCLA
Comprehensive Environmental Response, Compensation, and Liability Act (Superfund Law)
CFCs
Chlorofluorocarbons
CFR
Code of Federal Regulations
CHEMTREC
Chemical Transportation Emergency Center
CO
Carbon Monoxide
CRZ
Contamination Reduction Zone
DECON
Decontamination
DHHS
Department of Health and Human Services
DOD
Department of Defense
DOL
Department of Labor
DOT
Department of Transportation
EPA
Environmental Protection Agency
FEMA
Federal Emergency Management Agency
FOSC
Federal On-Scene Coordinator
GHS
Globally Harmonized System
HAZCOM
Hazard Communications
HAZWOPER
Hazardous Waste Operations and Emergency Response
HEPA
High Efficiency Particulate Air Filter
IDLH
Immediately Dangerous to Life or Health
LEL
Lower Explosive Limit
mg/L
Milligrams per Liter
mg/m³
Milligrams per Cubic Meter
MSDS
Material Safety Data Sheet
NFPA
National Fire Protection Association
NIOSH
National Institute for Occupational Safety and Health
NOAA
National Oceanic and Atmospheric Administration
NRC
National Response Center
NSF
National Strike Force
OSC
On-Scene Coordinator
OSHA
Occupational Safety and Health Administration
PADS
Physical Agent Data Sheet (Alaska)
PAPR
Powered Air-Purifying Respirator
PCRS
Permit Required Confined Space
PEL
Permissible Exposure Limit
PF
Protection Factor
PFD
Personal Flotation Device
pH
Potential of Hydrogen Ion in Water
POLREP
Pollution Report
ppb
Parts per Billion
PPE
Personal Protection Equipment
ppm
Parts per Million
PSI
Pounds per Square Inch
RCAC
Regional Citizens Advisory Council
RCP
Regional Contingency Plan
RCRA
Resource Conservation and Recovery Act
REL
Recommended Exposure Limit (NIOSH)
RP
Responsible Party
RQ
Reportable Quantity
RSPA
Research and Special Programs Administration of DOT
SAR
Supplied Air Respirator
SARA
Superfund Amendments and Reauthorization Act of 1987
SCBA
Self Contained Breathing Apparatus
SEAPRO
Southeast Alaska Petroleum Resource Organization
SONS
Spill of National Significance
SOP
Standard Operating Procedure
STEL
Short Term Exposure Limit
Superfund
See CERCLA
TLV
Threshold Limit Value (safe airborne concentrations of substances established by ACGIH)
TWA
Time Weighted Average
UEL
Upper Explosive Limit
USCG
United States Coast Guard
VOSS
Vessel of Opportunity Skimming System
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