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[bookmark: _Toc355773849][bookmark: _Toc435118668]
ABOUT THIS MANUAL
This Standard Operating Procedure (SOP) example has been created by the Specialist Team Operations & SMS of the European Helicopter Safety Team (EHEST). The EHEST is the European component of the International Helicopter Safety Team (IHST) and the helicopter branch of the European Strategic Safety Initiative (ESSI).
This SOP example refers to sling load operations and is the concluding document of a SOP development procedure that includes:
· the development of a Task and Sub-Task Analysis
· the development of a Hazardous Event Identification & Risk Assessment Analysis (HIRA);
· the development of a Safety Assessment Document; and,
· the development of the final SOP document (this document).
This manual and the procedures therein comply with the applicable EU Regulation and its related AMCs and GMs, in particular:
· AMC2 SPO.OP.230 standard operating procedures
· AMC1 SPO.SPEC.HESLO.100 standard operating procedures
· GM1 SPO.SPEC.HESLO.100 standard operating procedures
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(a) [bookmark: _Toc419810245][bookmark: _Toc419810247][bookmark: _Toc435118671][bookmark: _GoBack]General
(1) [bookmark: _Toc435118672]Scope
This document prescribes Company rules that are additions to, or exceptions from, the general operating and flight rules contained in the Company Operating Manual, for personnel performing a helicopter external load operation.
(2) [bookmark: _Toc435118673]Definitions
Helicopter sling load operation: the external carriage, lowering, or picking up, of a load or cargo, by a helicopter by means of a bucket, net, harness or sling suspended beneath the helicopter.
OGE: Out of Ground Effect.
(b) [bookmark: _Toc435118674]Nature and complexity of the activity
(1) [bookmark: _Toc435118675]Nature of the activity and exposure
Helicopter flights for the purpose of transporting external loads by different means, e.g. under slung, external pods or racks. These operations are usually performed as low level flights.
Helicopter sling load operation means the external carriage, lowering, or picking up, of a load or cargo, by a helicopter by means of a bucket, net, harness or sling suspended beneath the helicopter
The activity is based on the transport of loads suspended by a cargo hook. Sling load operations may only be conducted by day in Visual Meteorological Conditions (VMC) and under Visual Flight Rules (VFR).
Due to high risk of lightning strikes, the external load operations must be suspended when in proximity of thunderstorms.
A suitable flight track must be selected in order to avoid undue risks to persons and properties on the ground by a detaching load. It is forbidden to overfly congested areas with an external load, even if in a multi engine helicopter.
Due consideration must be taken on the possibility of unexpected in-flight load detachments, and that the load may be released in any phase of flight if an emergency arise that requires an immediate landing.
For this reason, the marshaller and all the personnel involved in ground operations must be clear of the helicopter hovering position and flight path of at least 5 metres from the main rotor disc, except for load hook-up and unhooking operations.
(2) [bookmark: _Toc435118676]Complexity of the activity
High temperature and high pressure altitude significantly reduce the helicopter performance. Wind effect may vary depending of the area of operation; therefore,  helicopter performance in the loading place may be reduced due to wind effect or lack of wind in the unloading place.
Pilot is required to cease operations if he deems that the available performance is not adequate.
Same considerations must be taken in case of reduced visibility that does not allow to clearly see the obstacles, and when the wind influence prevents a positive control of the helicopter.
The pilot is the ultimate responsible of the flight manoeuvres in all phases of flight.
For the purposes of this SOP, pilot is supposed to be familiar with the sling load operations annex of the helicopter flight manual.
The complexity of the activity varies with the size and the shape of the load, the length of the rope and characteristics of the pick-up and drop-off zones, the time per load cycle, etc.

Table 1: HESLO types
	HESLO 1:
	short line, 20 metres (m) or less

	HESLO 2:
	long line, more than 20 m

	HESLO 3:
	logging

	HESLO 4:
	construction, wire stringing, cable laying

	HESLO 5:
	heavy lift (mass of external load 1 500 kg or above)



(3) [bookmark: _Toc435118677]Operational environment and geographical area
HESLO will be performed in the geographical area as defined in the aerial work operator certificate. The following environment can be foreseen [specify the environment]:
(i) hostile and congested;
(ii) mountains;
(iii) sea;
(iv) jungle;
(v) desert;
(vi) polar;
(vii) lakes and river canyons; and
(viii) environmentally sensitive areas (e.g. national parks, noise sensitive areas).

(4) [bookmark: _Toc435118678]Application of Safety Assessment (SA) and evaluation
The SA and the related safety case are reported in separate documents. Refer to the related documents for a thorough analysis of the risks involved in the operations.
Following is an extract of those documents. Personnel shall be aware of the final risks rated as “TOLERABLE”, as reported below, and be particularly attentive when working in those conditions.
RISK ANALYSIS
Based on the Hazardous Event Identification & Risk Assessment document, all Consequences’ residual risks have been evaluated as “Acceptable” (green):
The following table reports the residual risks by level of severity:

	RISK LIKELIHOOD
	RISK SEVERITY

	
	NEGLIGIBLE
(A)
	MINOR
(B)
	MAJOR
(C)
	HAZARDOUS
(D)
	CATASTROPHIC
(E)

	FREQUENT	(5)
	
	
	
	
	

	OCCASIONAL	(4)
	
	
	
	
	

	REMOTE	(3)
	
	5
	
	
	

	IMPROBABLE	(2)
	
	7
	8
	
	

	EXTREMELY IMPROBABLE	(1)
	
	1
	
	3
	3




[bookmark: _Toc404932688][bookmark: _Toc404932841]CONCLUSIONS (see the Safety Assessment Document)

Based on the:
· Task Analysis document,
· Hazardous Event Identification & Risk Assessment (HIRA) document, and
· Safety Assessment Document,

it has been evaluated that the Company sling load operations are at an acceptable level of residual risk.

In particular:
· the operation can be performed with an acceptable risk;
· the operation complies with all relevant regulatory requirements;
· the operation is within the operator’s privileges; and
· the operator’s aircraft and equipment are adequate for the operation.

(c) [bookmark: _Toc435118679]Aircraft(s) 
The following aircraft are used for sling load operations:
· [specify]

(d) [bookmark: _Toc435118680]Equipment [specify]
(1) The helicopter is equipped with:
(i) cargo hook(s)
(ii) mirror(s)
(iii) a bubble window;
(iv) load data recorder (lifts, weights, torques, power, forces, shocks and electrical activities).
(2) Non-assisted vertical reference operations with additional engine monitoring in the pilot line of vision and audio warning system.
(3) [All additional equipment used, e.g. ropes, cables, mechanical hooks, swivel hooks, nets, buckets, chainsaws, baskets, containers, should be manufactured according to applicable rules or recognised standards. The operator should be responsible for maintaining the serviceability of this equipment.]
(4) Radio communication equipment for co-ordination with the task specialists involved in the operation.
(5) Task specialists involved in the operation should are equipped with hand-held communication equipment, protective helmets with integrated earphones and microphones.
(e) [bookmark: _Toc435118681]Crew members
(1) [bookmark: _Toc435118682]Crew composition:
(i) The crew consists of a pilot in command, an engineer and a marshaller.
The marshaller can be replaced by an engineer.
The pilot-in-command shall not carry a person inside the helicopter during an external load operation, unless is: 
· a crew member (under training or not); or
· performing a function essential to the helicopter external load operation.
(ii) The minimum flight crew consists of a pilot in command holding with mountain aerial work experience and a current type rating on the helicopter to be used. A valid IFR rating is highly suggested.
(2) [bookmark: _Toc435118683]Pilot initial training
The external load initial training for pilots, engineers and marshallers qualification, includes a theoretical and a practical course, and is hold by a pilot instructor with previous experience in the specific field, appointed by the Operations Department. 
The table below specifies minimum standards before starting the practical instructions.

Table 1: Training minimum standards
	HESLO 1
	· CPL(H) or ATPL(H)
· PPL(H) only for non-commercial operations
· Minimum 300 hours PIC (H)
· Minimum 10 hours PIC on type
· Type rating completed
· HESLO ground instruction completed
· Task specialist syllabus reviewed

	HESLO 2
	· CPL(H) or ATPL(H)
· PPL(H) only for non-commercial operations
· HESLO level 1 completed
· Type rating completed
· Minimum 10 hours PIC on type
· HESLO 2 ground instruction completed
· Task specialist syllabus reviewed
· Minimum 500 HESLO 1 cycles

	HESLO 2 Conversion
	· CPL(H) or ATPL(H)
· PPL(H) only for non-commercial operations
· HESLO level 3 completed
· Type rating completed
· Minimum 10 hours PIC on type
· HESLO 2 ground instruction completed
· Task specialist syllabus reviewed

	HESLO 3
	· CPL(H) or ATPL(H)
· PPL(H) only for non-commercial operations
· HESLO level 1 completed to 20 m
· Min. 500 HESLO cycles
· Type rating completed
· Minimum 10 hours PIC on type
· HESLO 3 ground instruction completed
· Task specialist syllabus reviewed
· Practical Task specialist training for logging

	HESLO 3 Conversion
	· CPL(H) or ATPL(H)
· PPL(H) only for non-commercial operations
· HESLO level 2 completed
· Minimum 500 HESLO cycles
· Type rating completed
· Minimum 10 hours PIC on type
· HESLO 3 ground instruction completed
· Task specialist syllabus reviewed
· Practical Task specialist training for logging

	HESLO 4
	· CPL(H) or ATPL(H)
· PPL(H) only for non-commercial operations
· Minimum 1 000 hours (H)
· HESLO level 2 or 3 completed
· Minimum 3 000 HESLO cycles
· Type rating completed
· Minimum 10 hours PIC on type
· HESLO 4 ground instruction completed
· Practical load preparation training

	HESLO 5
	· CPL(H) or ATPL(H)
· 1 000 h PIC (H)/1 500 h PIC (H) for mountain operations
· Type rating completed
· Appropriate HESLO level completed
· HESLO 5 ground instruction completed
· Task specialist syllabus reviewed
· Practical load preparation training completed



The theoretical course includes six hours of instruction, based on the following program:
(i) Theoretical knowledge:
(A) type of external loads;
(B) ways to sling and secure various loads typology with ropes, straps, nets, shackles, hooks, etc.;
(C) the knowledge of the Helicopter Flight Manual of the helicopter to be used, the Operations Manual (OM) including the relevant SOP;
(D) fuel planning;
(E) methods to ascertain the weight of the loads;
(F) weight and balance and related load sheet;
(G) meteorological conditions and micrometeorology evaluation;
(H) briefing to the flight crew, marshal and the customer personnel;
(I) minimum dimensions of the loading and unloading area. Ground reconnaissance of the take-off area. Possible ground or in-flight reconnaissance of the landing area, to establish the suitable procedures considering all the obstacles (buildings, power lines, overhanging wires, etc.), in accordance with the flight safety. It is forbidden to overfly houses and buildings;
(J) checking the correct installation of the hook and the correct operation of the electric and manual release system. Check of the mirror(s) for the control of the external load;
(K) suitable equipment for environmental conditions (helmet, dust resistant safety goggles, gloves and protective clothing);
(L) fully working equipment for ground / air / ground radio contact, connected to the helmet or headset. Spare batteries for the radio;
(M) use of the bucket in firefighting operations, its electrical system, methods of filling and releasing. Knowledge of techniques for firefighting;
(N) emergency procedures. Refer to the Helicopter Flight Manual (limitations, emergencies, etc.) and the Operations Manual;
(O) training in human factor principles; and
(P) hazards and risks related to external load operations and the way they are managed in the company
(Q) The use of a Pre-flight Risk Assessment Checklist (FRAT)
At the end of the theoretical course, the attendees will have a written multiple-choice type examination, which includes the entire theoretical program. A minimum of 75% of correct answers are required to pass the test.  In case of test failed, the attendee will receive further training at the instructor discretion, and then he will repeat the test.
(ii) Practical course:
This course includes at least four hours of flight training activity with an instructor. The instruction program is divided into four flight missions and is as follows: 

Flight mission n. 1 
Preparation of the loads (the weight of the loads should be half of the maximum load lifted by the helicopter). Electrostatic discharge systems. Hook and unhook of the 5 mt. rope. Control of the load through the mirror(s). Check of the cargo sling. Hooking of cargo. Lifting of the load. Check of the power required and power available. Maintain directional control of the helicopter. Load clear of obstacles. Acceleration from hovering, take-off. Airspeed limitations. In flight load control (reduce the load oscillations). Cruise. Speed reduction and approach. Hovering. Load positioning to the ground. Cargo release (both with normal and emergency procedures). Leaving the unloading area.

Flight mission n. 2. Repeat mission n ° 1. Using various rope lengths from 30 m to 10 m. Use of cargo up to the maximum operating weight. Transport of bulky loads and aerodynamic loads. Transport of trees. Entering and exiting restricted areas with the cargo. Cargo positioning and assembly operations. 

Flight mission n. 3
Cargo transportation and assembly operations. Use of fire-fighting bucket with a 5 m rope. Methods of loading and unloading of the bucket. Methods of fire-fighting. Glare effect from flat steady water surface. Simulated engine failure. Relevant failures reported in the helicopter flight manual. Radio failures. Unwanted and intentional in-flight cargo release effects.

Flight mission n. 4
Repetition of the previous missions.
Flight check.
(3) [bookmark: _Toc435118684]Pilot experience
(i) For operations with a maximum external load mass of less than 1 500 kg, the PIC should have at least the following experience:
Prior to commencing training:
(A) 300 hours helicopter flight experience as PIC, increased to 500 hours experience as PIC for mountain operations; and
(B) 10 hours flight experience on the helicopter type;
Before acting as PIC:
(C) 30 hours on the helicopter type, performing HESLO 1 and 2 operations. Where a pilot has accomplished 50 hours in HESLO 1 and 2 operations, the 30 hours experience on the helicopter type are reduced to 15 hours.
(ii) For operations with a maximum external load mass of 1 500 kg and above, or operations above 5000 feet, the pilot-in-command should have at least the following experience:
Prior to commencing training:
(A) 1 000 hours helicopter flight experience as PIC, increased to 1 500 hours experience as PIC for mountain operations;
(B) 10 hours flight experience on the helicopter type;
Before acting as PIC:
(C) 30 hours on the helicopter type, performing HESLO 1 and 2 operations. Where a pilot has accomplished 50 hours in HESLO 1 and 2 operations, the 30 hours experience on the helicopter type may be reduced to 15 hours.
(D) At least 20 hours gained in an operational environment similar to environment of intended operation (desert, sea, jungle, etc.).
(iii) For HESLO 3 only, additionally to experience (i) or (ii):
Prior to commencing training:
(A) At least qualified as PIC for HESLO 1 type;
(B) Minimum 500 HESLO cycles.
(iv) For HESLO 4 only, additionally to (i) or (ii):
Prior to commencing training:
(A) At least qualified as PIC for HESLO 2 or HESLO 3;
(B) Minimum 1000 flight hours on helicopters; and
(C) Minimum 3000 HESLO cycles.
(4) [bookmark: _Toc435118685]Pilot recurrent training and checking:
To maintain the recency, the pilot must fly a minimum of three hours of sling load operations in the last six months. 
In case of lack of recency, the pilot must undergo a sling load check flight with an instructor with at least three hook-ups, load transfers or circuits, and releases of the cargo with a long rope before the next operative flight.
In any case, at least every two years:
(i) review of the load rigging techniques;
(ii) external load procedures;
(iii) review of the applicable flying techniques; and
(iv) review of human factor principles.
(v) A pilot who has performed 20 hours of relevant HESLO within the past 12 months may not need any further flight training other than in accordance with Part-FCL.
(f) [bookmark: _Toc435118686]Task specialists
Before acting as task specialist, he/she should demonstrate the required skill and knowledge.
(1) [bookmark: _Toc435118687]Initial training
(i) Task specialists must undergo a one hour course with the following programme:
(A) execute at least twenty cargo hook-ups;
(B) participate to at least twenty cargo releases, both with electric and mechanic systems;
(C) use of the helicopter hook system;
(D) use of the fixed rope hook;
(E) use of the electric hook on the fixed rope;
(F) procedures including load rigging, usage and conservation (replacement) of LLD. The task specialist must demonstrate proficiency with the preparation of various type of cargoes, using the most appropriate tools;
(G) use of the correct radio phraseology in all phases of hook-up, release of cargo and flight;
(H) behaviour in a rotor turning environment and training in ground safety and emergency procedures;
(I) helicopter marshalling signals included the use of manual signals in emergency;
(J) radio communication;
(K) selection and preparation of pick-up and drop-off sites, dangers on working places (downwash, loose goods, third people);
(L) handling and safety of third party;
(M) relevant training for the helicopter type;
(N) duties and responsibilities as described in the appropriate manual;
(O) perception and classification of flight obstacles (none, critical, danger), measures for safety; and
(P) human factor principles.
(ii) The individual safety equipment appropriate to the operational environment and complexity of the activity are described in the appropriate manual.
(2) [bookmark: _Toc435118688]Recurrent training
(i) The annual recurrent training include the items listed in the initial training as described in (d)(1) above.
(ii) In case of lack of recency the task specialist must participate to a one hour sling load training activity without the supervision of a current marshal, or to a one hour operational activity under the supervision of a current marshal.
(iii) The qualification list for each individual task specialist is kept [specify how/where].
(iv) The initial and recurrent training are kept [specify how/where].
(3) [bookmark: _Toc435118689]Briefing of task specialists
Briefings on the organisation and coordination between flight crew and task specialists involved in the operation will take place prior to each operation. These briefings will include at least the following:
(i) location and size of pick-up and drop-off site, operating altitude;
(ii) location of base camp site and refuelling site, and procedures to be applied; and
(iii) load sequence, danger areas, performance and limitations, emergency procedures.
(4) [bookmark: _Toc435118690]Responsibility of task specialists operating on the ground
(i) Task specialists operating on the ground are responsible for the safe organisation of the ground operation, including:
(A) adequate selection and preparation of the pick-up and drop-off points and load rigging;
(B) appropriate communication and assistance to the flight crew and other task specialists; and
(C) access restriction on the pick-up and drop-off site.
(ii) If more than one task specialist is required for a task, one will be nominated as leading the activities. He/she will act as main link between flight crew and other task specialist(s) involved in the operation and is responsible for:
(A) task specialist co-ordination and activities on the ground; and
(B) the safety of the working area (loading and fuelling).
(g) [bookmark: _Toc435118691]HESLO instructor
The HESLO instructor is assigned having at least the following:
(1) the HESLO instructor for pilots should be suitably qualified as determined by the operator and have a minimum experience of 500 hours HESLO operations in the appropriate HESLO level on which instruction is to be provided, as well as experience in instructing according to the flight instructor or type rating instructor training;
(2) the HESLO instructor for task specialists should be suitably qualified as determined by the operator and have at least 2 years of experience in HESLO operations.
(h) [bookmark: _Toc435118692]Performance and limitations
The performance and limitations of the helicopter is contained in the flight manual. In addition, limitations and procedures in the specific annex to the helicopter flight manual for the cargo hook operations must be taken into account.
(1) Power margins for HESLO operations [report the graphic or data as for the Flight Manual]:
(i) HESLO 1 and 2
The mass of the helicopter should not exceed the maximum mass specified in accordance with SPO.POL.146(c)(1) at the pick-up or drop-off site, whichever is higher, as stated in the appropriate manual.
(ii) HESLO 3, 4 and 5
The mass of the helicopter should not exceed the maximum mass specified in accordance with SPO.POL.146(c)(1) at the pick-up or drop-off site, whichever is higher, as stated in the appropriate manual, and in case of construction (montage) operations, reduced by 10% of the mass of the sling load capacity.
(i) [bookmark: _Toc435118693]Normal procedures
(1) [bookmark: _Toc435118694]Operating procedures
Helicopter approach to the pick-up area phase
The Flight Operations Post Holder must designate a marshaller or an engineer to be available in the pick-up area to receive the helicopter. The marshaller must check the area for clearance of rubbish, stones, wood branches or boards in the area of influence of the main rotor, or on-going works, which can jeopardize the safety of the approach and landing manoeuvres. Before the first landing on the operating site, the pilot must perform a high reconnaissance at least 500 feet, a low reconnaissance at 300 feet, the landing circuit, the power check, and if necessary the go-around manoeuvre. 

Take-off with external load phase
Before hooking up the load, the pilot must check the helicopter power available, he must arm the cargo hook, and check the warning light on.
The pilot should then hover into the wind and taxi over the load at about 2 meters, as directed by the marshaller. The technician will hook the load. The pilot will follow the manoeuvre by the installed mirror or equivalent device.
After discharging the electrostatic current from the hook, the technician will hook the rope and will ensure the correct catch by hard pulling the rope. 
Initial climb over the load will be executed only when the technician will be out of range of the main rotor and in sight of the pilot (even if in radio contact). The further climb to tension the rope must be slow and under control of both the pilot and the marshal. Pilot must check it through the mirror (or equivalent). During this stage of flight, the pilot shall interrupt the manoeuvre in case of blockage, resistance or twisting of the rope. He must then request the marshaller to check and eventually resolve the problem.

Climb and transfer phase
Once stabilized at the optimal speed for the type of load, reduce the power to maintain a suitable rate of climb.
It should be noted that adopting a climbing attitude (at least 200 ft/min) will reduce the cargo oscillations due to the higher load on the rope. 
If the trajectory from the pick-up and unloading areas requires a descent, avoid rate of descent higher than 500 ft/min at low IAS to prevent entering in pre VORTEX conditions.
Higher rate of descent will reduce the load on the rope and the relative wind will induce an oscillation of the cargo, especially with light cargo weights or with low specific weights.
Cargo oscillation will make the control of the flight more difficult and will require significant increase of power to dampen the oscillations.
In case of uncontrolled cargo oscillations, which jeopardize the helicopter controllability and corrective actions are ineffective, it will be necessary to release the cargo in an uninhabited area before getting to the pre-planned release area.

Approach phase 
Align when possible the helicopter into the wind, with the release area in sight and at an altitude of at least 70 metres plus the rope length from the unloading area.
Continue the approach to intercept a hypothetical descent angle of 25 ± 5 degrees. 
The approach manoeuvre shall end in a hover with the cargo at 3 meters above the ground.
The marshal will give indications to the pilot to allow a smooth and precise positioning of the cargo to the ground.  A further descent will loosen the rope allowing the release of the cargo.
Once unloaded, the pilot will start a slow vertical climb to a height that the rope will be clear of obstacles.
Make sure of the successful release by checking the cargo hook open warning light and the indications from the personnel on the ground. In case there is no personnel on the ground, the pilot will take-off as if the cargo was still hooked-up, in order to smoothly verify the actual cargo release.

Return flight phase
During the flight back with no load, there must be a minimum weight of 10 kg on the cargo hook in order to avoid undue oscillations.
The pilot shall maintain a maximum airspeed that allows him to see the lower end of the rope through the mirror.
The rate of descent will be at the discretion of the pilot, but it will be such as not to permit lateral oscillations of the rope since it would get out of sight through the mirror. 
After the completion of the operations, the personnel will clean, check and tidy all the support equipment.
In order to show high company standards, the helicopter, the support equipment and company vehicles must be cleaned and tidy before the return to the main base, to an operating site or to a new customer site.
(2) [bookmark: _Toc435118695]Ground procedures:
Before starting the sling load operations, the pilot and all the involved personnel must follow, as a minimum, the following instructions:

1. 	Helicopter setup
In addition to regular inspections as required by the continuous airworthiness programme, a pre-flight check of the cargo hook release system, both with normal and the emergency procedures, shall be executed. Furthermore, the correct orientation of the mirror(s), the windshield cleanness, the radio equipment efficiency and of other ancillary equipment, shall be performed.

2.	Weight, balance and helicopter performance check
The pilot must determine the fuel on board, verify the correct balance and calculate the performance of the helicopter.
The maximum take-off and landing weight shall be obtained from the hovering Out of Ground Effect graphic in the helicopter flight manual.

3.	Minimum fuel on board
a) If refuelling will be done at the operation site, the minimum fuel on board will be determined as the sum of: the fuel required for the intended flight (using the maximum fuel consumption rate), the 15% of the operating fuel, and a reserve fuel equivalent to 10 minutes flight time.
b) If refuelling will not be done at the operation site, the minimum fuel on board will be determined as provided in a), plus the fuel required to fly to and from the refuelling site, plus a further reserve equivalent to 20 minutes flight time, for the refuelling legs.
4. 	Equipment
All equipment, including lifting equipment, e.g. portable radios, nets, cables, boxes, ropes, hooks, shall be checked. Any items not efficient or worn out must be replaced.
Sling and lifting systems shall be suitable for the type of load to be transported and the whole sling (net, cable, hooks etc.) must have a breaking load of five times greater than the maximum planned load. It is the responsibility of the CAMO Post Holder to verify that all the harness and hook connection system complies with the required maximum breaking load.

5. 	Meteorological Conditions
High temperatures, wind and altitude can significantly reduce performance.
Depending on the available or forecast meteorological data, the suitable flight manual performance tables shall be verified.
Minimum meteorological conditions, such as visibility, cloud coverage, snowfall, etc., shall be ascertained before the flight. 

6. 	Ground Conditions
The ground conditions at the take-off and landing sites must be carefully evaluated.  On rough terrain with obstacles, long ropes should be used, and consequently higher  Out of Ground Effect altitudes must be used, with a reduction in helicopter performance.  The ground should be clear of any object that could move under the influence of the main rotor downwash, to avoid injury to personnel or damage to the helicopter.

7. 	Ground Staff
The pilot shall brief thoroughly the ground personnel about the helicopter, the position to maintain in relation to helicopter approach and departure paths, the hook-up manoeuvres, the hand signals, and the instructions via radio (instructions which the pilot must rely on).
The pilot must verify that all the procedures are strictly observed and that if any complication arises, he is immediately informed (for example, lifting the load can tangle the ropes of the harness).

8. 	Load preparation
The pilot or the marshaller should monitor the preparation of each individual load to carry, to check the harness system and the load weight.

9. 	Activation of occasional operating site
The pilot who needs to use an occasional operating site for the execution of the sling load operations, shall activate such occasional operating site sending the appropriate form to the Authority of the related Airport District and to the territorial Public Police Force.

INSTRUCTIONS FOR THE PREPARATION OF THE EXTERNAL LOAD SLING FOR SLING LOAD OPERATIONS

1. Timber loads
The timber can be found in various conditions: logs, planks, beams, firewood.
If logs come in bundles, they shall be tied with two slipknots working opposite each other. The angle between the ropes must be 30°.  If these conditions cannot be achieved with normal ropes, they can be extended as necessary to obtain the correct angle. A more acute angle will twist the ropes allowing the cargo to rotate. 
A higher angle will cause the ropes to shift toward the centre of the cargo and it will facilitate the lateral swing of the cargo. It should be noted that higher angles at the top of the ropes involve an increase in the ropes breaking load. It is a good practice to allow between 50 cm up to 150 cm of projected load outside the ropes, in accordance with the length of the timber.  (Figure 11, details A, B, C, D).
Particular attention must be given to the longitudinal position of the ropes along the load. As a matter of fact, a short offset or no offset at all will facilitate the lateral swing of the cargo. The lateral swing is very dangerous, especially during the descents with the cargo, since the oscillations are transmitted to the helicopter and, with short ropes, those are at high frequency (Figure 11 detail E).
In order to correctly prepare log or plank bundles, the approximate weight per volume must be calculated. In case of green wood or wet boards, the increase of the specific weight must be taken into account.
Wood bundles must be as close as possible to square in shape. As a matter of fact, a rectangular shape with the longer side in the horizontal direction, creates load instability due to the greater surface area exposed to air and rotor down draft.  While a larger area in the vertical direction gives instability due to greater surface area exposed to the translational wind. 
To carry long beams of small cross section, especially when the angle between the ropes is close to the maximum value, it is advisable to wrap it twice around the cargo in order to reduce the possibility of rope slipping along the beams. The same should be done to bundles of very long wooden poles (Figure 11 detail F). 
The large logs should be prepared for transportation following the same rules for the bundles of small logs, paying attention to carefully position the strings due to the round shape of the load.
To transport logs, consideration can be taken to insert some iron locks on one log end, similarly to the transport of power line poles (Figure 13).  The firewood shall be prepared for transport in the following ways: if it is a stack of split firewood they shall be put in bags and weighed by the customer, and then transported by a net or by a tarpaulin and a net; obviously, the tarpaulin must be ballasted when in flight and no load is inside.

2. Panel and pipe loads
The transport of panels poses several problems due to the large surface area exposed to both rotor down draft and translational wind. It is necessary to correctly inform the customer how to prepare the load for the transport. A proper briefing should be done to the customer before the actual operations by the ground personnel (marshaller). Typical are the corrugated sheets for roofing of huts, which had ripple along the length and they can be easily bent width-wise.  If they were transported without special devices, they would behave like a propeller that, when subject to the rotor down draft, rotates vertically, and when subject to the translational wind, it wildly fluctuates up and down. 
The corrugated sheets shall therefore be stiffened transversely with struts which prevent it from bending.
Due to the impossibility to have a square frontal section of the load, the sheets shall be tied up with four ropes at the four vertices, and placing protections in cardboard or suitable material to avoid direct contact of the rope with the sheet. If this kind of transport is not feasible, plates can be put on nets assuring appropriate precautions to avoid damage, however likely (Figure 14). 
When the plates are not numerically enough for a single load, they can be inserted in a bundle of boards or other material, in order to obtain the necessary stability for the transport. The shaped sheets for roofs shall always be prepared in the same way as the corrugated sheets, while the ridge roof, that are bent at 90°, shall be placed in the bundle with other loads.  Same procedure must be adopted for the transport of the gutter drainpipes, paying attention to tie them to the load only after this has been harnessed, otherwise the weight of the package would crush them.  The pipes must be securely fastened with wire or ropes to prevent losing them during the flight.  (Figure 15 details A, B, C, D).
A good way to prevent external loads rotating is to secure a small windsock with a rope to the load. 
Rolls of sheets may be transported in nets or securely tied up with metallic slings through them (Figure 16 detail A, B).
Heavy pipes may be transported by the use of special hooks that allows the transport without harness.
The hooks can be inserted at the same time by two operators at the far ends of the pipe and kept in place until the helicopter lifts the load. (Figure 17).
The transport of bundles of pipes should be performed as for small wooden beams, paying attention to the rope slippage.
For the transport of large quantities of tubes the distance between the strings can be maintained by means of iron hooks between the ropes and the ends of the tubes, or with a rope passing inside the tubes. 
The concrete or iron pipes used for the purification stations, aerators, etc.., having very short length but large diameter, must be transported in such a way that the flux of the rotor passes through them.  If they are harnessed with three ropes, cement pipes must have built-in iron handles, while metal pipes must have slots to allow the passage of the shackles in the top flange (figure 19).

3. Power lines poles loads. 
The poles for the electric lines can be transported individually in a horizontal position; if the poles must be lowered into a fresh concrete pour, the poles must be transported vertically.
For transport in a horizontal position, the same technique used for trunks must be used, paying attention to the conical section of the pole so that the weight on the ropes is equal.  This is easily accomplished by protruding the side of the pole with the smaller section for a greater length (figure 20).
If the pole must be lowered on a slope along the path of a power line, it is necessary to insert two stakes on the pole. The pole will be lowered in a position perpendicular to the line of maximum slope so preventing it from rolling downhill (Figure 21). 
For the transport in a vertical position, the poles shall have locks at the top in order to prevent the hook slip off. 
In packaging bundles of poles for electric lines, the conical section must be taken into account and position them in opposite side in order to balance the load (Figure 23). 
Pylons shall be transported disassembled. Packages of pylon components shall be prepared, weighed and properly bound. 
If hemp rope is used for transportation, it must be wrapped around twice in order to prevent it from sliding.  If load is not wrapped around twice, ropes shall be constrained with a wire (Figure 24). 

4. Bagged cement loads
Bags of cement shall be transported in small mesh or canvas type nets, placing the load in the exact centre of the net, and putting pieces of cardboard under the four sides of the load to prevent tearing the bags when the helicopter puts the net in traction (Figure 9).
Loading and unloading areas shall be completely dry.  If it rains, the bags of cement should be covered with tarpaulins, or the whole bundle of cement in its original package can be put directly on the net. 

5. Sand and gravel loads, loose or in bags 
Sand and gravel can be transported in the nylon net once bagged.  It is important that all single bags weigh the same in order to avoid unbalancing the whole load. Sand or gravel can be transported in concrete buckets. 
In case of confined unloading area it is suggested to bound it with boards to prevent spreading. 

6. Concrete loads 
The concrete must be transported with construction bucket. It is necessary to have a plant, a cement mixer or similar, to assure a constant concrete usage during the replenishment of the helicopter. 
Particular attention must be paid to the unloading of the concrete.  Concrete caissons shall be particularly suitable to withstand an almost instant release of the whole load of concrete from the helicopter.  When this is not possible, stress can be limited by slowly and completely opening the bucket. Or you can use an inlet duct slightly inclined so as to allow a slow release of the concrete in the caisson.
Buckets shall be transported by using the hook without weight, and with the open bucket during the return flight to the loading place. 
In case that the helicopter bucket is loaded by the concrete mixer, this shall station on the pilot side of the helicopter to allow him to have a reference point for the hovering (figure 25). 
The work shall be carried out with two buckets so that as the helicopter carries the filled up bucket, the ground staff can replenish the empty one. 
When the weather conditions are variable, the work must be programmed in such a way that if the work must be suspended a suitable place is available to place the concrete mixture. 
In case of concrete pouring operations in places difficult to access, or for already installed pylons foundations, it is desirable to have an inlet duct well fixed and suitably inclined for conveying the concrete into the caisson. Obviously, this operation will be done upstream of the caisson.  (Figure 25, detail A). 
In case of relatively long trip times, the personnel in the loading area will wait for the helicopter to be almost ready to hook before filling the bucket, in order to prevent the hardening of the concrete.
Similarly, it will take few minutes to have the same problem in the caisson. 
Even during work the hardness of the concrete should be checked regularly.  In the unloading area it is necessary to have a hammer or a stick at hand to beat the bucket and remove any concrete that did not come out.
At the end of the work buckets must be thoroughly rinsed, to clean them of the veil of residual cement before it hardens. 


7. Brick loads 
The bricks are normally packaged in cubes wrapped in plastic and placed on suitable pallets.  Cubes can be transported with the angular method cables and tied with wire. 
In the case of packs of bricks having the proper weight, you can directly hook up the cube to the helicopter using the same forks used by the crane to unload the trucks, and fixing the anti-slippage cable to the forks.
Packs of bricks can be transported by rolling the whole package over the net and unloading them in the same way. 
Bricks can also be transported loose by using the net with a tarpaulin. 

8. Concrete mixers transport 
Electric driven or motor driven concrete mixers shall be transported by attaching the cables on the built in points, taking into account the balance and its centre of gravity. 

9. Tractors transport
Tractors shall be transported by tying a cable to each wheel axis.  To reduce the weight, the sides of the cargo floor, wheels, battery, seats, etc. can removed. 

10. Compressors transport 
The compressors are normally equipped with a ring for lifting and for transport.  Once verified the state of solidity, it can be used directly for the lifting.  If there is no ring for transport by helicopter, it must be tied up as for tractors. 

11. Hay and straw loads 
For the transport of straw and hay, big nets with large mesh shall be used.  A bale of hay must be weighted in order to calculate the total weight. 

12. Prefabricated huts loads 
Big hut parts that cannot be transported with the hut as a whole, shall be tied up and transported horizontally as for the transport of sheets.  For components with a large surface, a long cable shall be used in order to avoid a high apparent load weight due to rotor down wash effect on the surfaces.  If the components can be placed in the net, they must be positioned horizontally. 

13. Armour irons loads 
To be transported with the helicopter, armour iron shall be wrapped around twice and transported horizontally or vertically as for power lines poles. 

14. Caravan transport 
The caravans are to be slung by connecting the strings to the lower frame or to the stationary legs.  Given their large horizontal surface, they shall always be transported with a fixed long rope, from 15 up to 20 meters, and be tied up with four cables. 
If the frame cannot be tied up with cables, these can be connected to two metal beams or two wooden beams fixed to the frame and protruded from the sides of the caravan, allowing a reasonable distance from the walls of the caravan to prevent crushing. A proper frame shall be placed on top for the same reason.  The vehicle must be transported perfectly horizontal, therefore he length of the strings must be carefully checked (Figure 26). 

15. Barrel loads 
Barrels shall be transported with the net. 
More barrels can be positioned simultaneously in the net in vertical position or with other material (figure 27). 

16. Livestock loads
Livestock (goats, cows, etc.) must be transported in wooden crates and must be blindfolded when alive.  To overcome the sudden movement of the animals, the crates must be secured by nets. 

17. Avalanche barrier loads 
It is not safe to transport avalanche barriers already assembled because the rotor down wash could drop those already in place and not yet fixed, with great danger to the ground crew.
The avalanche barriers to be installed are made of different size components of and they are normally transported in packaging.  The legs are steel "I"-shaped beams, and they shall be well tightened so that they do not have settlement movements during lifting. The stringers are made of metal shaped sheet and shall be transported flat. Long stringers shall be wrapped around twice as illustrated in figure 28 and 29). 
The telescopic "U"-shaped rods are approximately 120 cm long. In order to be transported they shall be tied with two hemp ropes and placed as not to allow them to settle down when lifted (Figure 17 and Figure 30).
The small and large plates must be linked with two metallic slings that pass inside (Figure 31). 

18. Bivouac loads 
Usually the bivouacs shall be dismantled and transported in nets. 
Any long iron pieces may be tied up separately and hooked with the net (Figure 32). 

19. Food and supplies loads 
Food and supplies for huts, etc., shall be transported in nets, taking care to pack the loads as far as possible in the form of cube. 
The balancing of the load is of the utmost importance as the whole load could tip over in the early stages of uplift (Figure 33). 
Take due consideration in positioning heavier and less vulnerable packages in the bottom of the net, and lighter and fragile packages on top. 
Carboys should preferably be placed at the corners. It is suggested to transport carboys alone without other goods. 
The fuel containers shall be closed with the screw caps because due to altitude/pressure changes the pressure caps could come out.

20. Spool and wire spool loads. the best method to transport electrical coil spools is to lie them on the flat side.  The vertical position will make the spool to spin out of control and when released it could roll over downhill (Figure 34). 

21. General information on assembly 
In addition to cargo transport (e.g. components of a chair lift, of a cableway, or of an antenna), the helicopter allows also the assembly of components placing them one above the other.  For this purpose, it is very important to know the exact weight of the components to be assembled because it is one of the most difficult jobs that can be achieved by the helicopter.
The initial and easier assembly phase is the transport of the pylon, pole or antenna bases.  In fact, the base will be placed on the ground, or placed in a previously made concrete hole or inserted on pre-cemented bolts.  In any case, the pilot is aided by the personnel on the ground that can rotate or better position the component to be assembled. 

22. Laying of a pole in pre-formed holes 
In order to maintain the shape in poured concrete holes, fixed concrete pipes, or appropriately dimensioned removable wooden drums, are used. After appropriately laying and then inserting the pole in the hole, the pilot waits until the ground staff fastens the base before unhook the load.  For the installation of inclined pylons, the pilot align first the upper bolts then, lowering the pylon, the pylon will eventually tilt and the lower bolts will align, allowing ground staff to fasten them.  Components should be prepared with appropriate guides to facilitate assembly. Ground staff should have thorns of the appropriate diameter to quickly lock the component in the correct position while the bolts are put in place.  As far as possible, the components to be assembled inclined must be harnessed so that, once suspended, they already assume an inclined position, in such a way to facilitate the installation. Pylons with crossbars must be harnessed with cables tied to them, otherwise they will rotate preventing the assembling.  The transport of crossbeam with roller conveyors requires the use of cables that allow personnel to rotate them from the ground. 
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(j) [bookmark: _Toc435118696]Emergency procedures
(1) [bookmark: _Toc435118697]Operating procedures for the flight crew
Emergency procedures are set out in the related helicopter flight manual annex relating to the cargo hook system and usage. 
Accidents are caused by heavy oscillations of the external loads. The problem is complex and not completely understood so it is only possible to give general advice on corrective actions.  
During the initial lift of the load, care should be taken to position the helicopter vertically over the load and to lift it easily and slowly.  
Load oscillations can start while the helicopter is hovering. This is usually due to incorrect positioning of the helicopter over the load, they are of short duration and normally dampen in a short time if the helicopter is maintained in hovering. 
Normally the cyclic will not be used for damping the oscillations to avoid a possible over control.  If necessary it will be used with caution and in the direction and in phase with the movement of the load.  Should the pilot encounter difficulties in stabilizing the load, he must land the load and release it quickly.  
In forward flight the load oscillations are caused by a combination of stability characteristics of the load and the speed of the helicopter.  Loads of small volume, high density and irregular shape are subject to oscillations in certain critical speed. The initial acceleration with a suspended load of this nature should then be carried out slowly and with caution so as to safely reach a minimum speed.  If the load starts to oscillate, the speed must be reduced by at least 10%.  If the oscillation continues, a further reduction of speed with a consequent increase of the required power is not always possible in all circumstances. Alternatively a prolonged turn is sometimes sufficient to stabilize the load, while in other cases a power increase, the use of the cyclic command with caution or a slight climb combined with a speed reduction gives positive results.
(2) [bookmark: _Toc435118698]Ground procedures
Access to loading and unloading areas must be strictly controlled.  Personnel will not be allowed to cross or operate in the area while the aircraft manoeuvring.  In the hook up phase the personnel under the helicopter should be kept to a minimum and all have to move away from the load before the lifting signal is given. This shall be done by the same person that hooked the load.  The signal will be given only after he is satisfied that the load is correctly hooked, that the load is not entangled and that it is free from obstacles.
It is important that in the event of an engine failure while the load is attached, the person under the helicopter and the pilot behave according to a predetermined plan agreed before flight operations.  
When the helicopter is approaching the unloading point, the people who are working in the immediate vicinity must keep their attention on the helicopter and the load.  
Any static electricity that may have formed on the load will be discharged by means of a grounding before the load is touched. 
Personnel should be aware that the automatic release system of the load, which works by placing the load on the ground, can be operated inadvertently under particular conditions even if the load is still lifted.  The flight manual includes the minimum load on the hook to prevent such eventuality. Particular attention shall be paid to the vortices caused by the rotor that could raise lightweight material, often present in areas of loading and unloading, in addition to the powder cloud that may form.  

When the helicopter operates in a restricted area, pilot shall not approach for unloading until the previous load is removed.  Special areas will be reserved for helicopter refuelling and fuel storage.
(k) [bookmark: _Toc435118699]Ground equipment
The ground equipment shall consist of: 
· A wind sock, 
· portable radios, 
· portable fire extinguishers, 
· equipment necessary for the transport of the loads (nets, slings, ropes, shackles, baskets etc.), 
· any possible tanker for refuelling.  
· Any other element 
The minimum protective equipment for ground staff shall be constituted by a helmet, gloves and goggles.
(l) [bookmark: _Toc435118700]Record keeping:
The whole flight activity must be recorded on the HTL of the helicopter, as described in the HTL cover, specifying aerial work as type of flight.
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