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Receiving CTUs
Introduction
I.1.1 This annex covers a number of actions, activities and safety advice for persons involved in the reception and unpacking of a CTU.

	[image: ]
Figure XII‑1 : Seal heights - trailer
	[image: ]
Figure XII‑2 : seal heights - container



[bookmark: _Ref330041621]Removing seals
I.1.2 Stance
I.1.2.1 [bookmark: _Ref326293456]The height of the door handle and the seal varies depending on the type of CTU and the design of the door.  Rigid vehicles and trailers are generally lower within a range 1.1 and 1.6m from the ground.  Containers carried on a trailer will have the security cam fitted seal approximately 1.4m from the ground, but the handles and any seals attached to them at a height of approximately 1.9m
I.1.2.2 Seals attached to handles on containers doors (approximately 1.9m above the ground) will be about head height for the average person and attempting to cut through a bolt seal at that height is likely to result in a musculoskeletal injury.
I.1.2.3 The best posture for cutting seals is for the operator to stand upright with the angle at the elbow between 90° and 120° and the elbow in line or slightly forward of the body. 
I.1.2.3.1 Avoid positions where the elbows are behind the body or above the shoulder.
I.1.2.3.2 When gripping the cutting tool, the wrist should be kept as straight as possible.
I.1.2.3.3 [bookmark: _Ref330039896]The best position of the cutting head will be approximately 0 to 15 cm above the height of the elbow.  The height above ground level to the elbow for the average (western) man is 109 cm.  This means that the best position for the seal will be between 109 and 124 cm (1.09 and 1.24m) above standing level.
I.1.2.4 Figure XII‑3[image: ] shows a typical example of how many seals are actually cut.  The operator has his back bent, the seal is well below the height of the elbow, the arms are almost straight and the left wrist is cocked, while the right appears to be straight. 
I.1.2.5 The length of the bolt cutter levers are very long compared to the movement of the cutting blades, therefore the hands have to “squeeze” in a considerable distance.[bookmark: _Ref330039798][bookmark: _Ref330039779]Figure XII‑3 : Cutting a seal on the ground

I.1.2.6 Cutting resistance is high as the blades start to cut and reduces to grow again as the cut finishes.  Therefore while the hands are wide apart the greatest inwards pressure is required.


I.1.3 Height adjustment
I.1.3.1 As stated in V.2.1.3.3 the normal height for the seals above ground level is between 1.09 and 1.24 m.  This means that a normal person when cutting the lower seal position of a container mounted on a trailer and with an ideal stance would have their feet approximately 16 cm above ground level.   For the higher seal position the foot position would be about 50 cm above the ground.
I.1.3.2 It is essential that the operator is able to gain a firm footing when cutting the seal.  This may require the legs to be spread both laterally and longitudinally.   The footing should be:
non-slip
level
free from debris and loose items
There should also be no trip hazard or risk of the operator falling.
I.1.3.3 For cutting the seal at the lower position a single pallet with a plywood panel fixed to the top, or two pallets stacked with a plywood panel, all fixed together so that there is no risk of the items sliding independently would provide a suitable platform.  However there is a risk of the operator accidentally falling from the platform during the cutting operation.
I.1.3.4 [image: ]To access the highest seals, the use of a propriety platforms with a narrow work platform width may not allow the operator to stand comfortably and safely, the depth may not be sufficient. A second platform with a plywood panel fixed to both will allow sufficient area for the operator to stand and operate the bolt cutters safely (see Figure XII‑4).  Such platforms should also be fitted with fall protection by way of barriers. [bookmark: _Ref335292050]Figure XII‑4 : Work platform

	[image: ]

[bookmark: _Ref326304784]Figure XII‑5 : Mobile work platform
	[image: ]

Figure XII‑6 : Mobile work device
	[image: ]

[bookmark: _Ref326304890]Figure XII‑7 : Mobile work station


I.1.3.5 Mobile work platforms similar to the one shown in Figure V‑6 may be rather more sophisticated than is required and a smaller version may be more appropriate.  As an alternative a simpler device that can be fitted to the tines of a fork lift truck as shown in Figure V‑8.
I.1.3.6 The important feature of a mobile work platform is that they can be adjusted to exactly the correct height, has a platform of sufficient area and provides the operator with full fall protection.
I.1.3.7 A ladder can be used, but this is not a really suitable platform for cutting with large bolt cutters.  For smaller cutters they may be used with care.
I.1.3.7.1 When carrying out a task using a ladder or a step ladder it is essential that three points of contact (hands and feet) are maintained at the working position.  Since both hands are required to cut the seal using the bolt cutters, the third point of contact can be substituted by leaning the chest on the ladder or step ladder.
I.1.3.7.2 Working on a ladder or step ladder should not involve any side loading which necessitates twisting of the body, therefore it is improbable that a ladder can be positioned so as to comply with these requirements and provide sufficient room for the bolt cutters to be operated correctly.  
I.1.3.7.3 Therefore if there is a choice only between a ladder and a step ladder the step ladder will probably provide the better work position. 
I.1.3.8 [image: ]The diagram Figure XII‑8, shows the correct position for the operator with the bolt cutters held between the step ladder and the CTU. 
I.1.3.9 In this position there is still a risk of the ladder falling sideways as the cutters are squeezed in, therefore the operator should be supported by a co-worker or the step ladder secured to prevent if falling or sliding.
I.1.3.10 A safer solution is to use wide mobile steps with a top platform should be sufficiently wide and deep to permit the operator to stand safely.[bookmark: _Ref330040488]Figure XII‑8 : Working on container doors


[bookmark: _Ref326656124]Opening the doors
I.1.4 External Checks
I.1.4.1 Once the seal has been removed (see Annex XI.3.4.6) the CTU doors may be opened, however before doing so, a few more checks should be made.
I.1.4.1.1 Check the exterior for signs, marks or other labels that may indicate that the cargo may put those involved in unpacking the CTU at risk.
	[image: ]
[bookmark: _Ref326377659]Figure XII‑9 : Flexitank label
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[bookmark: _Ref326377637]Figure XII‑10 : Fumigation label

	[image: ]
[bookmark: _Ref326377697]Figure XII‑11: Dangerous atmosphere label



I.1.4.1.2 The labels shown above indicate that opening the doors must follow a particular process.  Only the right hand door on a CTU carrying a flexitank should be opened (Figure XII‑9).  Cargo spaces that have been fumigated (Figure XII‑10) or where there is CO2 gas should be opened and ventilated before entering the CTU (Figure XII‑11).
I.1.4.2 Dangerous Atmospheres
I.1.4.2.1 CTUs carrying dangerous goods also should be opened with care as there is a risk that the carrying packages have been damaged and the goods spilled.
I.1.4.2.2 Check the Material Safety Data Sheet (MSDS) especially the sections on inhalation and skin contact to identify the risks should the packaging be damaged.  These risks should be considered when the doors are first opened.
I.1.4.2.3 While most shippers will endeavour to comply with dangerous goods regulations, there are many cases where, perhaps through a lack of knowledge, dangerous gases accumulate within the CTU.
I.1.4.2.4 Fumigants are highly toxic. Cargoes most likely to have been fumigated include foodstuffs, leather goods, handicrafts, textiles, timber or cane furniture, luxury vehicles and cargo in timber cases or on timber pallets from the Far East. 
I.1.4.2.5 Containers transported under fumigation are required to be labelled and declared in accordance with the International Maritime Dangerous Goods Code. However, absence of marking cannot be taken to mean fumigants are not present. Containers marked as having been ventilated after fumigation may also contain fumigant that was absorbed by the cargo and released during transit. 
I.1.4.2.6 [image: ]However in practice not all containers that have been fumigated will have a warning label.  Therefore a check of the doors or vents on the container side walls may assist.  Tape applied to the door gaskets or the vents (see Figure XII‑12) may be taped over indicating that there is a risk of a fumigant being used recently.[bookmark: _Ref326377936]Figure XII‑12 : Vent tapped over

I.1.4.2.7 In addition to the presence of fumigants, toxic gases associated with the cargo’s manufacturing process have been found in dangerous levels, for example shoes may have high levels of toluene[footnoteRef:1], benzene[footnoteRef:2] and 1.2 dichloroethane[footnoteRef:3]. [1:  	Toluene - Hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Slightly hazardous in case of skin contact (permeator).]  [2:  	Benzene - Very hazardous in case of eye contact (irritant), of inhalation. Hazardous in case of skin contact (irritant, permeator), of ingestion. Inflammation of the eye is characterized by redness, watering, and itching.]  [3:  	1,2-dichloroethane is toxic and an irritant, whatever the means of absorption] 

I.1.4.2.8 In the short term, vapours irritate the eyes, the skin and respiratory tract. Inhalation of vapours can cause pulmonary oedema. The substance can have an effect on the central nervous system, the kidneys and the liver, causing functional deficiency.
I.1.4.3 If there are concerns that there are signs of a dangerous atmosphere, sampling the air inside the CTU before opening could be considered.

Measuring Gases
I.1.5 Gases found in CTUs
I.1.5.1 Surveys carried out in Europe in 2007 and 2008 found a number of undeclared gases carried in CTUs.  Many of the gases are dangerous and would constitute a severe risk to those involved in unloading. Annex XIII Table XIII-1 shows a number of commonly found gases. 
I.1.5.2 The person who controls the opening and entry of containers should always check the chemical properties and the threshold limit value (TLV) of the relevant chemical, referring to their own national standards and guidelines where they exist.
I.1.6 Unfortunately, one cannot rely on ones sense of smell as most of these gases will be well above their TLV by the time they can be detected. The only practical way is to take air samples. In the open this is very difficult. Initially, a device that identifies the gas is required before the concentration of the gas can be measured. 
I.1.7 [image: ]The simplest and easiest way to measure the internal atmosphere is to use a readily available detector tube device. Do not open the CTU but gas can be sampled by forcing a solid tube in through the door gaskets (see Figure XII‑13).[bookmark: _Ref326650508][bookmark: _Ref326650469]Figure XII‑13 : Sampling gas 

I.1.8 If the concentration of gas within the CTU is above the TLV then the atmosphere should be considered as dangerous and those who are involved in opening the doors may consider the use of breathing apparatus and other PPE.


[bookmark: _Ref330041795]Opening the doors
I.1.9 Unstable or poorly packed cargoes may be pressing against the doors which may be forced open when the door gear is released, or the cargo may fall out once the doors are opened.
I.1.10 The first action for steel doors is to “ring” them - that is to tap the flat surface of both doors.  If the sound is dull and there is no resonance then it is likely that the cargo will be resting against the door.  Extra care should be taken when opening the door.
	[bookmark: _Ref326395837][image: ]
Figure XII‑14 : Safety chain
 


I.1.11 If there is a risk that the cargo is resting against the doors or the CTU contains bulk materials, a safety chain can be fitted across the doors, from top to bottom corner fitting (see Figure XII‑14).  This technique can be also used on CTUs without corner fittings by applying a chain from an anchor point on each side or using a shorter chain attached to the locking bars.  The length of the chain should be long enough to permit the doors to open but short enough so that the doors cannot open more 150 mm (6 in).
I.1.12 If a diagonal chain cannot be fitted, then a loose strap across the inner lock rods may be used.  If there is no facility for attaching the strap, or strap available the person opening the doors should always open the doors with caution.

	[image: ]
[bookmark: _Ref331054368]Figure XII‑15 : Container doors

	[image: ]
Figure XII‑16 : Trailer doors
	[image: ]
[bookmark: _Ref331054370]Figure XII‑17 : Trailer doors


I.1.13 Handles for CTUs vary, some will have one locking bar, others two and the handle design may be a bar or a formed handle, as shown in Figure XII‑15 to Figure XII‑17.
	[image: ]
[bookmark: _Ref326395948]Figure XII‑18 : Handles on same side
	[image: ]
[bookmark: _Ref326395966]Figure XII‑19 : Handles between bars


I.1.14 They may be in the format where the handle is on the same side of the locking rod (Figure XII‑18) or between the rods (Figure XII‑19).
I.1.15 Most CTU doors open easily by rotating the handles approximately 90° and then pulling on the handles of locking bars.  The action of rotating the bars will mean that the cams push against their keepers and force the door open.


I.1.15.1 Figure XII‑20 shows the operation of the cams on many containers.  Rotating the lock rod (A) will cause the breaker surface of the cam to press against the keeper (B), thus forcing the door open (C). [image: ][bookmark: _Ref331055054]Figure XII‑20 : Door cam operation

	



I.1.16 Once the lock rods have been fully rotated, adopt an upright stance and grasp the lock rods or the door at about shoulder height or just below and pull backwards using the whole body.
I.1.17 If the doors do not open easily:
I.1.17.1 check that the cams are clear of the keepers;
I.1.17.2 check that the CTU is level and the doors are not binding on the frame;
I.1.17.3 gain assistance to pull the doors open;
I.1.18 If one door will not open, and the other door may be opened (i.e. the CTU is not carrying a flexitank), then both doors could be opened at the same time which may make opening the doors easier.
I.1.19 As the door opens be prepared to step back quickly if: 
I.1.19.1 the contents of the CTU start to fall out; or
I.1.19.2 the door appears to be pushing you, not you pulling the door.
I.1.20 If you need to step out of the way move away from the hinged side of the door.
I.1.21 Doors in the various types of CTU may open with different degrees of difficulty.  The following contribute to this difficulty:
I.1.21.1 Corrosion to the door component and hinge pins[bookmark: _Ref331055243]Figure XII‑21 : Racked CTU
Indication of racked CTU

I.1.21.2 Damage to the door component, including door gear, or corner post resulting in the misalignment of the hinges.
I.1.21.3 Condition of the gaskets which does not seat properly on the door.
I.1.21.4 Racking of the CTU.  Many CTUs rely on the doors to hold the rear end of the CTU square.  If the CTU is placed on uneven ground the CTU may rack and the doors become mis-aligned (see Figure XII‑21)

 
I.1.22 [image: ]Once the doors are free to swing and there is no risk on injury caused by the cargo falling out, walk the doors through 270° and attach the retaining strap to the hook to prevent the door from swinging.Figure XII‑22 : Door retaining strap


I.1.23 DO NOT ENTER THE CTU YET

[bookmark: _Ref326681091]

Ventilation
I.1.24 Introduction
I.1.24.1 Closed CTUs are enclosed spaces and care should be taken before entering.  Even without toxic gases and other asphyxiates oxygen supply may be depleted which could make normal breathing difficult.  Ventilating a CTU will allow fresh air to circulate into the CTU and around any cargo carried.
I.1.24.2 It is a risky activity and it is important that CTUs are ventilated responsibly. The person who opens and closes the doors must be aware of the possible risks involved and, if required, wear personal protective equipment (PPE).  The selection of the appropriate PPE will depend on measurements taken to determine the concentration and toxicity of the gases within the CTU and may require a combination of breathing apparatus and skin protection.
I.1.25 Planning
I.1.25.1 When ventilating CTUs a number of factors will determine the action required:
I.1.25.1.1 The concentration of the gas. The greater the concentration the longer the CTU will require for ventilation.  
I.1.25.1.2 The nature of the gas.  Some gases are very light and volatile and will evaporate quickly. Others are less volatile and / or adhere to the cargo, such as methyl bromide and 1,2-dichloroethane.  The time for ventilation will need to be decided upon accordingly. It may not be possible to completely remove traces of gases that adhere to the cargo and the CTU may only be declared clean and safe to enter after the cargo has been removed and the CTU washed.
I.1.25.1.3 Ambient temperature.  Higher temperatures will generally permit faster evaporation thus reducing the time to declare the CTU safe to enter.   At lower temperatures, some fumigants stop working and remain inert until the temperature again rises.  This can mean that the correct volume of a fumigant for the journey initially applied in a hot packing location which then passes into a colder area may arrive at the destination with high levels of fumigant still remaining in the CTU.
I.1.25.1.4 The size of the CTU.  A 12 m long CTU has approximately twice the internal volume of a 6 m unit, and if the doors are only at one end, the circulation of gas has to travel considerably further.
I.1.25.1.5 The loading method.  A CTU that has been tightly packed and is especially full will be more difficult to ventilate than one with many gaps and “open air” around the packages.
I.1.25.1.6 The nature of the cargo. Cargo that absorbs gases, such as mattresses and clothes, requires more time for ventilation than hard surfaced products.  Absorbent materials hermetically sealed within a plastic or similar cover will not require the same time to ventilate as an uncovered item.
I.1.25.1.7 Packing material used. Absorbent packing materials will require extra time for any gases to leach out.  Such materials may require special disposal to meet local environmental regulations.
I.1.26 Ventilation of containers can happen in two ways, natural or forced ventilation.
I.1.26.1 Natural ventilation:
I.1.26.1.1 This can be done by simply opening the doors.
I.1.26.1.2 In some countries local regulations require an environmental permit for opening CTUs with high concentrations of dangerous gases.  Once the application is received the Competent Authority determines under what conditions the company may ventilate on site. The granting of an environmental permit may take up to 6 months.
I.1.26.1.3 Estimate the necessary ventilation time in advance. CO, CO2 or O2 degassed quickly. At encountering these substances start with a minimum of 2 hours ventilation. For other substances this will be insufficient and it is suggested that the CTU is ventilated for at least 24 hours. Record start and end time.
I.1.26.2 Forced ventilation
I.1.26.2.1 To carry out forced ventilation or degassing there are several possibilities. A few examples:
Powerful fans, one or more fans directing air into and / or out of the CTU will stimulated the circulation of gases within the CTU.
A “degassing door” (Ventilation & Gas Recapture System).  This door will completely seal off the CTU and is fitted with two sealable openings. When for example air is blown through the top opening and is extracted at the bottom the unwanted gas disappears with the air from the CTU. At the end of the hose where the air from the CTU comes out, a suitable filter can be placed so the gases don’t end up in the environment. 
I.1.26.2.2 The advantage of forced ventilation is that it reduces the time necessary to remove high concentration of residual gas, partly because the climatic conditions can be optimised.
I.1.26.3 General Safety
I.1.26.3.1 Do not enter the CTU during ventilation.
I.1.26.3.2 Make sure that during ventilation warning signs or otherwise clearly indicate that the CTU should not be approached or entered.  For methyl bromide, phosphine and sulfuryl fluoride, for example, a minimum distance of 20 meters all around the CTU should be set.
I.1.26.3.3 Toxic gas concentrations in the cargo space and the cargo itself should be measured and once they fall below the limit(s) the CTU may be released for entry. Carry out additional measurements if the doors are closed without the cargo being unpacked and the interior cleaned for a period of 12 or more hours.
I.1.26.3.4 The climatic conditions should also be monitored and action taken if:
the outside temperature falls below 10 °C.  It is unlikely that ventilation will occur as gases will not evaporate at this temperature.
there is no wind gases expelled from the CTU will not be diluted into the atmosphere and may linger at the CTU’s doors.
I.1.26.3.5 A specialist gas removal contractor should be used if:
the concentration exceeds 6 times the limit
if phosphine is detected.  When opening a CTU or when unpacking or transferring cargo, highly toxic gas may be released as a result of residues of tablets not yet exhausted.  In this case, the limit of the substance concerned may be exceeded.
I.1.26.3.6 Specialist gas removal contractors may move the CTU off site into closed and regulated area.  The premises are inaccessible to unauthorised persons and the company guarantees that the cargo is monitored.
I.1.26.3.7 If in doubt, or for questions always contact a local company who specialises in the ventilation and de-gassing of CTUs.
I.1.26.4 Environment
I.1.26.4.1 Remember that toxic gases within the CTU will dissipate into the atmosphere.  It should be remembered that the higher the gas concentration the greater the harm to the environment.
I.1.26.4.2 Consider the waste (residue) as hazardous waste. In practice this means that the waste should be offered to a certified collector to be processed or destroyed.
I.1.27 Ventilation first, then measure.  This means that if the quantity and concentration of a toxic gas is known, then the CTU may be ventilated in accordance with the calculated time without the need for measuring the atmosphere until the ventilation time has expired.  As always a test should be carried out before entering the CTU.
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