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9 Pitch Irrigation 

9.1 This section of the Guide assumes that the pitch concerned is an unfilled turf which requires 

wetting to achieve optimal playing characteristics.  The relative merits of an unfilled water-based 

or water-dressed turf together with an explanation of why the FIH is seeking alternatives to such 

pitches are discussed in a previous section of this Guide.  

9.2 As with other parts of this Guide, the information provided is generic.  When planning a specific 

instillation, it is recommended that hockey facility owners obtain professional advice about the 

irrigation system best suited to the individual pitch and location. 

 

Repercussions of Non-irrigation  

9.3 If play is allowed on unfilled pitches when dry, there are much greater physical forces in action.  

Among other things this results in: 

• injury and exhaustion to players; 

• detrimental effect on the turf joints and carpet/shockpad interface; 

• excessive wear, rippling, tearing and uneven stretching of the turf; 

• loss of cleansing effect; 

• reduced pitch life; 

• higher maintenance costs and low return on capital investment. 

 

Objectives of Irrigation 

9.4 Sufficient water must be distributed on an unfilled pitch to establish a pitch surface with the 

optimum coefficient of friction between the turf and the stick, ball, footwear and players’ bodies.  

This affects players’ sliding, running and turning; stick-work including dribbling, hitting, pushing, 

dragging, flicking and scooping the ball; ball roll and ball bounce. 

9.5 The objective is to produce a pitch which when wet: 

• establishes optimum surface conditions for the ball to maintain constant surface contact with 

limited speed reduction when moved along the ground; 

• achieves desirable friction and impact characteristics to control ball reaction; 

• provides the correct coefficient of friction between the synthetic turf and footwear for 

optimum player mobility/stability; 
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• minimises potential for player injury when sliding or falling on the pitch, ie limited abrasion 

and minimal friction burns; 

• achieves desirable friction and impact characteristics to obviate long-term injury to players; 

• minimises problems of static electricity build-up; 

• moderates the pitch temperature in hot conditions. 

9.6 Attainment of optimum conditions requires: 

• availability of a sufficient quantity of water to meet pitch irrigation requirements, including 

during short time periods, eg at half time;  

• water quality which is not detrimental to the pitch, players or spectators; 

• consistency of precipitation and retention so that all parts of the pitch play similarly, or 

conversely, dry out evenly; 

• uniform wetness over the whole of the turf area including over-runs; 

• control over the quantity of water applied with minimal wastage; 

• equipment to deposit enough water independent of the ambient conditions and in the time 

allowed; 

• avoidance of spray drift which can wet waiting players, spectators, officials, etc; 

• no possibility of accidental drenching or physical injury to people by direct impact from a 

water jet; 

• consistent operation and a maintenance programme to maintain uniform playability over 

time; 

• ability to collect excess water for re-use in pitch irrigation; 

• the possibility of collecting rainwater for re-use in pitch irrigation. 

 

Intended Use of the Facility 

9.7 For FIH tournaments (and if specified for other events by other governing bodies), the irrigation 

system must meet the requirements set out in the FIH Handbook of Performance Requirements 

for Synthetic Turf Hockey Pitches.  The pitch will be tested by an FIH accredited laboratory 

within the six month period prior to the actual event to ensure compliance with FIH performance 

standards. 

9.8 At the club or local level, the requirements may not be so critical: 

• the watering regimen must be adequate to maintain close-to-optimum conditions, with the  

main emphasis on ensuring that the pitch is watered with ease and evenly when needed; 
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• if watering is difficult (eg in the absence of automatic systems) proprietors must avoid the 

tendency, especially at lower playing levels, for matches to proceed with no or only partial 

watering; this raises the possibility of injuries and litigation and over a longer period 

contributes significantly to the deterioration of the pitch. 

 

Drainage Systems  

9.9 One of the first issues to consider is whether a vertical or horizontal/lateral drainage system 

should be used.  This should be assessed in context of the specification in the FIH Handbook of 

Performance Requirements for Synthetic Turf Hockey Pitches and in relation to local conditions: 

• the porosity factor to be achieved is equivalent to rainfall of 150mm/hour; 

• vertical drainage was the accepted norm in the early examples of pitch construction; water 

drains vertically into collector systems; 

• with more recent installations, it has become more common to use the envelope or 

turtleback envelope patterns along with a lateral drainage system. 

9.10 The essential elements of a vertical drainage system  are: 

• the turf carpet, shock-pad and sub-base must be adequately permeable; 

• use of open-grade bitumen or compacted stone bases; 

• higher recovery rates appear to be possible by the use of vertical drainage systems primarily 

because the water is not held at the playing surface so long. 

9.11 The essential elements of a lateral drainage system  are: 

• water is retained longer at or close to the playing surface; 

• water drains off the pitch laterally and is collected at the pitch over-run boundaries for 

disposal or, preferably, recycling; 

• lateral draining systems operate effectively even under the most demanding situations and 

are significantly less costly to install; 

• substantial savings in water costs have been achieved in recent years by the adoption of 

lateral drainage designs particularly by using turf types specifically designed for water 

retention. 

9.12 Manufacturers will usually recommend a particu lar drainage type to suit the turf they 

supply.  Their recommendations should be followed b ecause the performance of the turf 

and warranties may otherwise be jeopardized. 
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Irrigation System Design 

9.13 The quantity of water required to wet a pitch satisfactorily will depend on a number of factors: 

• configuration of the pitch, ie rate of run off; 

• absorption rate, ie how the pitch and pitch drainage are constructed; 

• nature of the turf, ie extent of water retention; 

• ambient conditions, eg hot, dry, windy conditions increase evaporation; 

• spray drift losses; 

• time of play, ie night or day; 

• irrigation pattern shape and overlap. 

9.14 Further comment on the final point will be helpful; 

• current irrigation systems throw circular patterns on to a rectangular pitch; 

• water need not be thrown only from the centre or sides; it can also be distributed from behind 

the backlines; 

• some outlets disperse in a quadrant shape, some in a semi circular shape and some in full 

circular shape; control of overlap, arc and time of deposition is important for uniform pitch 

irrigation; 

• the pattern overlap factor may be as high as 50% or as low as 15% and must be considered 

for each source outlet; 

• dependent on ambient conditions, up to 10% of water volume may be lost because of 

overlap, so longer irrigation times may be necessary. 

 

Pitch Irrigation Design 

9.15 The requirements so far discussed in this Guide come together in the following factors; 

• pitch design; 

• source of water; 

• quality of water; 

• quantity of water; 

• water supply; 

• water storage; 
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• dispersion system; 

• recycling. 

9.16 With regard to pitch design , the slope or gradient and the rate of retention and run-off or drying 

are important.  If an envelope or turtle back pattern is used, drying out will be from the centre.  

For short duration pitch irrigation at half time, the optimum is to get the majority of water to the 

centre areas which will be the driest parts and which will dry out the fastest during the second 

half of the match.  The side line and back line areas should remain relatively wet because of the 

natural lateral drainage action.   

9.17 The source of water  is largely immaterial providing it is of acceptable quality .  In addition to 

using potable supplies, suitable underground or natural sources are acceptable.  If necessary 

and taking account of costs, continuity of supply and environmental issues, treated water 

sources should be investigated. 

9.18 The quantity of water  necessary to take the pitch from a dry condition to a playable condition 

must be calculated.  A guideline is that 12,000 to 18,000 litres will be required but this should be 

checked in relation to local conditions. (Please note that with the current developments in 

synthetic turf manufacture, these indicative quanti ties are expected to reduce 

considerably.  The FIH’s intended goal is a water-f ree turf as mentioned earlier in this 

Guide.)  

9.19 The supply  source must be capable of delivering volumes required in the time specified. 

9.20 If recycling is not proposed, it is advisable to install a water storage  capacity on the assumption 

that only one filling of the tank will be necessary to water the pitch properly initially.  A much 

larger storage capacity will probably be required for recycling systems which may also include 

storage of rainwater. 

 

Dispersion Systems 

9.21 A critical design factor to be taken into account is the time available for irrigation.  More time will 

usually be available before and between matches than at half-time.  This will affect the rate of 

deposition required.  If it is required to restore wetting levels during 8 minutes of a 10-minute 

half-time interval, this becomes the critical time for calculations. 

9.22 There is a huge variation in possible pitch irrigation layouts.  The choice must take account of 

site specific and ambient variable conditions. 

9.23 Generally, between 8 and 15 sprinklers or similar will be required.  While there may be 

suggestions for as low as 6, or even less, ambient conditions may prevent adequate or 

sufficient dispersion and distribution. 

9.24 The off field distributors may be water cannons.  The number may be as low as 4 or as high as 

8 but generally less than the number of sprinklers.  The layout of sprinklers and/or cannons can 

vary between: 
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• 0 - 3 in centre (sprinklers only); 

• 2 - 4 on each side; 

• 0 - 4 at corners; 

• 0 - 2 behind goals. 

9.25 A typical economic and functional layout, is: 

• 4 sprinklers/water cannons approximately opposite the ends of the 23 metre lines; 

• 2 sprinklers/water cannons behind each of the goals; 

• 2 infield sprinklers between the centre line and each 23 metre line (optional) – but see the 

comment below about infield sprinklers; 

• 2 back-up hosepipes one on each side of the pitch. 

9.26 Water cannons should be kept high for safety reasons, ie to throw over players or other 

personnel and over equipment or fencing on the side lines or back lines.  Dispersion points at 

both opposite ends of the centre line should be avoided to protect the team benches and the 

technical table. 

 

Water Cannons versus Sprinklers 

9.27 Factors which influence the choice include: 

• pump power and water availability; 

• strength and direction of prevailing winds in relation to both the ability to irrigate the pitch and 

potential over-spray loses. 

9.28 Neither the FIH nor most turf manufacturers favour or recommend one system over the other.  

The overall concern must be the adequacy of delivery, losses to wind and evaporation, choice 

of equipment and installation.  However, it should be noted that infield sprinklers can cause a 

small area of irregular turf performance and wear around the socket and so should be avoided if 

possible. 

 

Static Sprinkler Systems 

9.29 These systems are usually based on pop-up sprinklers on a perimeter irrigation system with 

underground pipes along both sides of the pitch dispensing water up to half the width of the 

pitch or more.  Dispensing points at the corners and ends of the pitch and possibly infield may 

be incorporated. 

9.30 The main shortcoming of most pop-up sprinklers is that the 30m plus throw required to reach 

the centre of a pitch from the sideline is at the limit of their capability.  Pop-up sprinklers sited 
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infield cause disruption to the pitch surface through initial or maintenance pipe-work problems, 

failure to re-seat properly after use and variations in the level and surface properties over the 

sprinkler covers.  Remember that, if work is required to the supply pipeline of an infield sprinkler, 

the pitch and turf will need to be excavated and removed.  This will render the whole pitch out of 

service for matches for the duration of the repair which may require replacement turf to be 

procured from the original manufacturer. 

 

Static Water Cannons 

9.31 High-level water cannons can have greater range and capacity but may be unsightly and, if not 

mounted sufficiently high, could be dangerous. 

9.32 Systems may be in the form of a perimeter irrigation system with underground pipes along both 

sides of the pitch with cannon dispensing water up to half the width of the pitch or more.  There 

may also be cannon dispensing points at corners and ends of the pitch. 

9.33 An advantage of water cannons is the higher nozzle velocity of the water and therefore the 

capacity to throw the spray in excess of half way across the pitch.  However, the dispersion at 

the end of the throw will be subject to wind and weather in much the same way as for sprinklers. 

 

Travelling and Moveable Systems 

9.34 Wheeled units moving across the pitch by water pressure take longer to water a pitch than 

sprinklers and require labour to set up, manoeuvre and dismantle them.  The application of this 

system to the half time period is therefore usually impractical. 

9.35 Roll-out sprinklers overcome many of the problems of pop-up sprinklers but introduce 

operational difficulties and inconvenience. 

9.36 Moveable surface sprinklers are a reasonable proposition in capital and logistical terms for 

pitches which do not have a permanent irrigation system. 

 

Hand Held Hoses  

9.37 This is the most labour intensive method of watering a pitch and success of the operation 

depends upon the availability and skill of operatives. 

9.38 A system of hydrants or standpipes and hoses is the least expensive watering system but 

requires a guaranteed supply of pressurised water and typically is sourced from the town supply 

mains. 

 



 
 

 

International Hockey Federation 
 

Pitch Facilities Guide 

2008 
 

Page 8 of 9 

 

Combination Systems  

9.39 Systems with pop-up sprinklers or cannons surrounding the pitch and using either two mobile 

hoses or pop up sprinklers for the central areas of the pitch are typical combination solutions. 

 

Recycling  

9.40 If recycling is to be considered, the horizontal or vertical drainage can be connected directly to 

the recycling system.  A filtration plant may be necessary to remove particles collected during 

the drainage process. 

9.41 Lateral draining systems are preferred if water re-cycling is used, primarily because the water 

collection from the pitch itself is significantly cleaner. 

9.42 In some recycling systems where vertical drainage has been used, the fine aggregate in the sub 

base operates sufficiently well as a filter to allow re-use of collected water with little and perhaps 

no further pre-treatment.  Otherwise, a filtering system should be incorporated. 

9.43 Well designed re-cycling systems may also collect water from rain, hail or snow, which make a 

saving on water supply costs. 

 

Control Systems  

9.44 The manipulation of the irrigation system is at least as important as the irrigation system itself, 

particularly with automated systems/programmes.   Sequencing control should take into account 

the extremes of ambient conditions.   

9.45 The control system should be designed and installed to be flexible enough for the ground 

manager to achieve optimum results even under extreme conditions and requirements taking 

account of: 

• planned use of the pitch on the day; 

• pitch type and drainage; 

• weather and wind conditions; 

• proposed playing programme. 

 

Meeting Standards  

9.46 If the pitch is required to be FIH approved and certified, testing must be carried out by an FIH 

accredited laboratory.  The performance requirements are included in the FIH Handbook of 

Performance Requirements for Synthetic Turf Hockey Pitches a copy of which is available on 
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the FIH website www.worldhockey.org.  A list of FIH accredited laboratories is also on the 

website. 

 

Warranties  

9.47 As with other pitch and facility installations, full warranties should be established for the 

drainage and irrigation systems. 

 

 

Summary of Key Points 

• This section of the Guide has provided a brief expl anation of pitch irrigation issues. 

• Precise requirements must take into account local r equirements and conditions. 

• Design of the drainage system is just as important as design of the watering system. 

• The key elements in pitch irrigation design are: pi tch design; source of water; quality 

of water; quantity of water; water supply; water st orage; dispersion system; and 

recycling. 

• Dispersion can be by water cannons, sprinklers, tra velling systems or hand-held 

hoses each of which has its own various advantages and disadvantages. 

• Pitch performance criteria must be met but environm ental concerns about water use 

and waste must also be taken into account – hence t he FIH’s intention of moving 

towards a turf which does not require the applicati on of water. 

• Professional advice and/or advice from turf manufac turers must be sought when 

considering the installation of a pitch irrigation system.  


