EGA GCC - Compiled information on Water Use in Golf Clubs 
(Spain, Cyprus and Portugal)

Spain

La Manga cuts water use.  Sourced by: www.golfcoursearchitecture.net

La Manga Club, situated an hour from Alicante, has three 18-hole championship golf courses. The resort has hosted the Spanish Open and is currently the official overseas resort partner of the English Women’s Golf Association and is in the second year of a three-year agreement to host the Ladies European Tour (LET) Qualifying School.  The La Manga Club resort in Spain has seen significant reductions to both its energy consumption and water usage after implementing an environmental management plan.

Solar power now provides 30-40% of the energy required for hot water and the heated pool in the five-star Hotel La Manga Club Principe Felipe, as well as supplying power for the golf clubhouse. With more than 300 days of sun a year in the region, there are plans to extend the use of solar energy across the resort.

The club’s environmental plan includes the introduction of aerators, flow control and timer mechanisms on taps, leading to a 60% reduction in water consumption in the hotel and Las Lomas village self-catering accommodation. In addition, 70% of the water used to maintain La Manga Club’s three golf courses, eight sports pitches and numerous garden areas is recycled from a wastewater treatment plant.

Meteorological monitoring is also used in combination with the high-tech irrigation system to optimise water consumption based on environmental conditions.

“At La Manga Club we are aware how important it is to respect and protect our natural environment and to optimise precious resources for our own benefit and enjoyment and that of generations to come,” said Madeline Adam, La Manga Club’s environment manager. She added: “It is amazing how effective simple measures can be if they are implemented properly and by bringing these in across the resort we've had a huge impact. To have reduced water consumption by 60% already in the hotel and Las Lomas is fantastic and hopefully this is just the beginning.”

Cyprus

Aphrodite Hills Resort.  Information supplied by Nuno Morgado, Aphrodite Hills Golf Course Maintenance Superintendent

Since January 2008 the water conservation has been one of the major concerns in Aphrodite Hills, not only because of the drought situation in Cyprus at the time but also for the environmental impacts and costs involved. I believe I can say that we work quite extensively to reduce the irrigation water consumptions and the tasks have been and still are the following:

1. We do some rain and drainage water harvesting 

1. We use grey water coming from the Resort station treatment plant (STP) on our irrigation which is around 10% of our water source

1. We have changed our grass from Ryegrass in greens surrounds and Bentgrass on tee tops to Bermudagrass (Tifton 419) in order to reduce the water needs and overall maintenance

1. Since 2008 that we have been reducing and we continue to reduce the grassed areas and increasing the natural areas where we are promoting the natural vegetation mainly in areas that don’t affect play like carries and bigger rough areas

1. We invest in an extensive cultural program that promotes a better water use by the grass in order to diminish the irrigation water needs as follows:
4. Heavy aeration and decompaction of the entire golf course 1 time per year
4. Heavy spot aeration and decompaction on worst areas 2 times per year
4. Slitting fairways throughout the summer every 2 months on a total of 3 times per year
4. Surface aeration on roughs throughout the summer every 2 months on a total of 3 times per year
4. Use of wetting agents on the entire golf course throughout the summer months that reduce the water consumption in around 10% which gives us savings of around 30.000 cubic meters per year

1. We invest at the same time on a spoon feeding program for the entire golf course throughout the summer months that help the grass to keep the nutrition balance and be more efficient in the water use

1. We run an acid injection system that can reduce the water pH to the desired level of 6,5-7,0 that helps the grass tremendously to achieve efficient water use and a fertigation system that helps us to adjust our spoon feeding program

1. We proceed every year with a “flushing” on greens, tees and fairways in order to wash the accumulated salts in the soil profile coming mainly from our STP water using gypsum to regulate the soil condition afterwards

For the irrigation system, on the course, our work has been quite extensive as follows:

1. We improved the performance of pumps with preventative maintenance and overall check up that made the system perform better, reducing water and electricity consumption

2. On the irrigation software management system we work quite extensively as well as follows:
a. Changes on the called site codes that adjust percentages for compacted areas, low areas, high areas, grass types etc
b. Percentage head adjustment station by station done every week every year throughout the year for fine tuning since the grass is changing his performance due to external factors (like compaction, salt accumulation, etc) constantly
c. Increased the number of programs for areas like roughs and approaches that made it possible to irrigate more accurately since the water needs are different due to heights of cut, mowing frequency, cultural operations, etc
d. ET adjustment done every day manually according with weather station report and actual golf course conditions
e. Improvement on the water time window, compressing the irrigation program and maximum flow in order improve the performance of the pumping system and overall irrigation

3. We created an accurate yearly irrigation water budget with overall total figures per month but that relate to actual ET for the different areas of the golf course. Obviously the adjustments then are done on a daily basis but that makes you work always toward that goal and keep in mind your water budget at all times. At the same time we control the total amount of water used per month on a weekly basis and the water used per year on a monthly basis in order to adjust our irrigation if necessary well on time

4. We increased the daily checking on consumption for better control of losses in the system during the day.

Saving water is a complex and multidisciplinary effort in order for the grass to be in good condition using much less irrigation water.

Spain

Have you developed any system to harvest and storage water to be used in irrigation of the golf course?
Arcos Gardens, Cadiz – All drainage acrosss the course channels water towards the course’s lakes. We then use that water for irrigation.
Club de Campo Villa de Madrid, Madrid – Not yet. It is one of the projects to be developed.
Alicante Golf, Alicante – The lakes on the course are our basins for irrigation. They collect a lot of rain water and also the from the drainage system. 
Golf Meis, Pontevedra – We are projecting a lake with a capacity of 37,000 cubic meters to collect rain water. We have installed a water treatment plant for all the water collected from the club’s facilities.
Son Park, Menorca – Right now our collection formula of water is the artificial lake that was built on a par 3 and is basically our main source of irrigation.
Polaris World, Murcia – We have not changed, reduced or enlarged anything. We believe we have made things right from the very beginning. 
Torremirona, Girona – No.   
Golf Serres de Pals, Girona - We have 2 dams for irrigation purposes.
Real Sociedad Hípica Española Club de Campo, Madrid – Yes, from the beginning, channeling as much water as possible to the lakes through the drainage system.
Retamares Golf, Madrid - Both the construction and maintenance of most drains returns unused water to the lakes for reuse. Those not built this way is because the difference in height does not make it possible at a low cost.
Puerta de Hierro, Madrid - A raft was constructed for recycled water storage for later use in watering the golf course.

What percentage of water used for irrigation is recycled/reused?
Arcos Gardens, Cadiz - 80/85%
Club de Campo Villa de Madrid, Madrid – We still do not use recycled or reused water. That is part of the project we are working on. 
Alicante Golf, Alicante - 100%
Golf Meis, Pontevedra – Due to our location, far from populated areas, we still do not have permission to reuse water from sewage: but even when we get them, we do not expect to have access to more than 5% of the irrigation water we need.
Son Park, Minorca - 100%
Polaris World, Murcia – No data
Torremirona, Girona - 100%
Golf Serres de Pals, Girona - Minimum 85%
Real Sociedad Hípica Española Club de Campo, Madrid - 50%
Retamares Golf, Madrid - Not connected to sewage treatment plant yet: it is pending. Only reuse water collected by drainage and returned to the lakes from surface runoff following the moulding of the fairways, which are designed to return this water.
Puerta de Hierro, Madrid - Until 2011 we did not use reused water. We are currently undergoing testing of the new facility (storage pond, pumping and piping) of reclaimed water. From 2012 100% will be watered with reclaimed water.

Have you changed the use of turfgrass species to optimize the availability and type of irrigation water?
Arcos Gardens, Cadiz - We have removed the ryegrass during the summer, using only Bermuda to save almost 30% water during the summer. Ryegrass has been removed using selective herbicides.
Club de Campo Villa de Madrid, Madrid – We do not use Bermudagrass species to reduce irrigation water consumption. Experiments done with low water consumption species did not give satisfactory results as to substitute the current bentgrass species.
Alicante Golf, Alicante - C4 species (Bermuda), adapted to arid climates and lower water requirements, were selected for the building of the course. Later on we seeded the green aprons with species adapted to the use of saline wastewater.
Golf Meis, Pontevedra - We are testing a type of tufted tees called greenshadow [probably Zoysia ‘Shadow Turf’], which endures shaded conditions and the lack of water.
Son Park, Minorca - Yes, we have renovated some greens during the winter season with turf more receptive to recycled water and salt.
Polaris World, Murcia - we use Paspalum for larger areas (fairways, rough, tees) since it is the grass more suitable for the climate of Murcia. We used to troubleshoot Paspalum salinity in irrigation water.
Torremirona, Girona – No.
Golf Serres de Pals, Girona – No.
Real Sociedad Hípica Española Club de Campo, Madrid – No. We use ryegrass since it is one of the species most suitable to our climate.
Retamares Golf, Madrid – Thinking in reducing the consumption of water, both the initial seeding and subsequent reseeding of the rough was made with fescue. This species is less water consuming.
Puerta de Hierro, Madrid - We have introduced Bermuda on some fairways but it is not behaving as expected. We have re-seeded the area around the greens and in the rough with Festuca arundinacea, and we are introducing Festuca rubra trichophylla as part of the mixture or polystand.

Did you cut down the golf course area, or have expanded the use of native vegetation to compensate for the lack or irrigation water quality?
Arcos Gardens, Cadiz – We maintain the same extension of the golf course. 
Club de Campo Villa de Madrid, Madrid – No.
Alicante Golf, Alicante - Having a very large urbanised perimeter we have not been able to reduce secondary care rough as we wanted. Yet it has significantly reduced the turfed surface of the sides.
Golf Meis, Pontevedra – No.
Son Park, Minorca - There's plenty of native vegetation on the course, but we have not cut down anything.
Polaris World, Murcia - The designer of the course (Nicklaus Design) always worked with the goal of having the smallest possible area of ​​grass (30 ha in La Torre and El Valle). We have used native plants to fill out areas of grass (the best example is El Valle). To several holes the tees are islands.
Torremirona, Girona – No.
Golf Serres de Pals, Girona - Unnecessary, the quality is good.
Real Sociedad Hípica Española Club de Campo, Madrid – No.
Retamares Golf, Madrid – We seek the naturalisation of those areas that do not come into play. We keep exempt from irrigation the areas that separate holes that influence the game to a lesser extent.
Puerta de Hierro, Madrid - We have reduced irrigated golf areas on the courses and on other areas of the club by 20%, stopping irrigation completely in large areas between the tees and the fairways. We have also reduced the extension of rough around the greens by using sectorial rather than circular sprinklers. We have also stopped watering the landscaped areas at the entrance of the club.

Have you modified the design of the irrigation system to optimize water conservation?
Arcos Gardens, Cadiz - The irrigation system is the same from the beginning.
Club de Campo Villa de Madrid, Madrid – Yes, specifically, the following actions have been implemented over the past three years:
0. Expansion of the diameter of the outlet pipe of the pumping center, from 250 to 400 mm
0. Diameter enlargement and of piping at the golf courses from 110 to 200 mm
0. Changed 75% of irrigation satellites for more modern and efficient ones
0. The irrigation system is fully computerised
0. Replacement of 80% of the existing sprinklers
0. Changed the whole pumping system (particularly twelve pumps are arranged in smaller series), thus reducing power consumption and improving irrigation efficiency.
These changes have allowed for irrigation to be made only at night, thereby reducing evapotranspiration.
Alicante Golf, Alicante - Yes. This has been one of our main objectives in recent years. Using a management software, installation of weather station, replacing and redistributing sprinklers, replacement of pumps for more efficient irrigation, doble sprinkler installation in greens, installation of monitoring tools (wrenches , filters, flow meter, etc).
Golf Meis, Pontevedra – No.
Son Park, Menorca - We are studying how to further improve and optimise what we have. We are still using manual irrigation in certain areas to concentrate water only where we want it.
Polaris World, Murcia - Irrigation systems are very sophisticated and modern, we used the concept of the "hard line". We have used many small sprinklers to irrigate with precision and save water. The first action to be implemented in order to save water is the use of poor quality water, but you need the installation and the course to be built properly.
Torremirona, Girona – No.
Golf Serres de Pals, Girona – No.
Real Sociedad Hípica Española Club de Campo, Madrid – Yes, most of all we have invested steadily in the irrigation network and the pumping to minimise consumption (conversion of existing watering pipe structure, power inverters, analysis of daily temperatures to decide the amount of water to irrigate, etc)
Retamares Golf, Madrid - Yes, we have upgraded the entire irrigation system with the intention of making more efficient use of water and energy.
Puerta de Hierro, Madrid - The design of the irrigation system has been modified to have sprinklers installed over 450 sectors where there had been full circle sprinklers, reducing the turn in these cases by half. We have reformed irrigation pipelines in primary and secondary pipes, and added 12 satellites for identifying the sprinklers, so that now we irrigate each zone separately instead of together as before. This way we managed to increase efficiency and reduce consumption by 20%. 

Portugal

Grass selection targeted at reducing water consumption and the use of warm-season species:  the use of warm-season species is common in Portugal, especially in the Alentejo region (between Lisbon and the Algarve) and in Algarve. In these regions almost all courses could serve as an example, with only very few exceptions. The use of cool-season species was excluded a few years ago, namely for the tees, fairways and semi-roughs, because of maintenance complications (high costs and intensity, as well as high environmental impact). From an environmental viewpoint, the use of warm-season species has allowed them to reduce the total annual water consumption and the energy consumption for water supply and for running the irrigation system by up to 50% (for an 18-hole golf course). It is a well-established fact among greenkeepers that the use of Bermudagrass does not require chemical treatments to control monocotyledons and dicotyledons weeds, and even may not require chemical treatments to control fungal diseases, and that the use of warm-season species allows a reduced need for mechanical, human or equipment interventions for repair. 

The Comporta Links Golf Course project: A cutting edge project focused on water conservation  (course placed south of Setubal along the coast of Alentejo, candidate venue for the 2018 Ryder Cup). Comporta Links’ Sustainability Blueprint included an agronomic study was commissioned to Professor Paolo Croce and the selection of turf was based on the following factors: Agronomic characteristics; Playability; Environmental impact; Maintenance; Construction.
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Campo Real data:

	
	
	
	

	Areas
	Greens
	Fairways
	Tees
	Total

	Zone
	Área (ha)
	Área (ha)
	Área (ha)
	Área (ha)

	1
	0.063
	1.787
	0.049
	1.899

	2
	0.059
	1.119
	0.057
	1.236

	3
	0.060
	1.452
	0.050
	1.563

	4
	0.056
	0.401
	0.054
	0.511

	5
	0.047
	1.673
	0.053
	1.773

	6
	0.063
	0.857
	0.052
	0.972

	7
	0.056
	0.698
	0.066
	0.819

	8
	0.058
	0.162
	0.058
	0.278

	9
	0.051
	0.610
	0.042
	0.703

	10
	0.060
	1.048
	0.048
	1.156

	11
	0.050
	0.934
	0.040
	1.023

	12
	0.054
	1.413
	0.044
	1.511

	13
	0.055
	0.713
	0.055
	0.823

	14
	0.061
	1.803
	0.032
	1.896

	15
	0.048
	1.041
	0.049
	1.138

	16
	0.058
	0.650
	0.051
	0.760

	17
	0.054
	1.935
	0.039
	2.027

	18
	0.066
	1.424
	0.049
	1.539

	DR/PG
	0.076
	2.280
	0.289
	2.645

	SGA1
	0.027
	0.499
	 
	0.526

	SGA2
	0.026
	 
	 
	0.026

	SGA3
	0.027
	 
	 
	0.027

	Viv
	0.020
	 
	 
	0.020

	Total
	1.195
	22.497
	1.179
	24.871

	Note: The initial design had an area of 29.4 ha.



Actual irrigation water used (all figures in m3)

	Year
	Total year
	Total July
	Peak day
	
	

	2005
	156,572.0
	23,154.0
	746.9
	
	
	

	2006
	149,832.0
	34,490.0
	1,112.6
	
	
	

	2007
	175,488.0
	35,339.0
	1,140.0
	
	
	

	2008
	172,246.0
	41,542.0
	1,340.1
	
	
	

	2009
	176,111.0
	37,450.0
	1,208.1
	
	
	

	2010
	163,660.0
	38,700.0
	1,248.4
	
	
	

	
	
	
	
	
	
	

	Average
	165,651.5
	35,112.5
	1,132.7
	
	
	

	Average mm (l/m2 year)
	666.04
	
	
	
	 








2011

	Month
	Total for month
	Daily average
	

	January 
	50.0
	1.6
	

	February
	70.0
	2.5
	

	March
	1,100.0
	35.5
	

	April 
	12,975.0
	432.5
	

	May 
	17,210.0
	555.2
	

	June
	29,810.0
	993.7
	

	July
	36,190.0
	1,167.4
	

	August
	
	
	

	September
	
	
	

	October
	
	
	

	November
	
	
	

	December
	
	
	

	TOTAL
	97,405.0
	265.7
	



Annual storage capacity			Bore holes capacity
	Lake 1 = 
	12,800.0
	
	Normal (20h)
	600m3/day

	Lake 2 = 
	12,400.0
	
	Peak supply
	700m3/day

	Storage 1 = 
	9,000.0
	

	Storage 2 = 
	29,000.0
	

	Total = 
	63,200.0
	



Comparison between initial design forecast (no irrigation management) and actual averages with irrigation management (including per cent reduction with irrigation management)
	
	

	All figures in m3
	
	

	
	Total year
	Total July
	Peak day

	Design forecast
	203,421.2
	47,676.5
	1,567.7

	Actual averages
	165,651.5
	35,112.5
	1,132.7

	% reduction
	18.6
	26.4
	27.8

	
	
	
	


Penha Longa:

Turf reduction
Reduced irrigated area from 65.7 to 50.7 ha – a reduction of 15 ha (23%)

Water supply
Total – wet year 800,000 m3
Total – dry year 500,000 m3

	Water use (m3)
	Before (average)
	Forecasted

	Peak day
	3,809
	2,500

	Month
	118,085
	77,500

	Year
	545,341
	358,000
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ACTUAL WATER USE VALUES FOR 2011 - WET WINTER, COLD SUMMER - NOT AN AVERAGE YEAR
	
	
	
	2011
	
	
	
	WATER CONSUMPTION
	m3
	
	
	
	
	

	
	
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	Oct
	Nov
	Dec
	Total

	Wash
	Reading
	2,045
	2,068
	2,270
	2,520
	2,579
	2,693
	2,998
	3,231
	3,441
	3,647
	 
	 
	 
	27,492

	buggies
	(m3)
	 
	23
	202
	250
	59
	114
	305
	233
	210
	206
	 
	 
	 
	1,602

	Maint.
	Reading
	4,336
	4,430
	[bookmark: _GoBack]4,485
	4,548
	4,611
	4,669
	4,722
	4,749
	4,810
	4,947
	 
	 
	 
	46,307

	centre
	(m3)
	 
	94
	55
	63
	63
	58
	53
	27
	61
	137
	 
	 
	 
	611

	B 10
	Reading
	21,072
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	21,072

	area
	(m3)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0

	B 7
	Reading
	588,131
	588,234
	588,270
	588,469
	595,330
	608,000
	637,180
	657,700
	680,420
	706,080
	 
	 
	 
	6,237,814

	area
	(m3)
	 
	103
	36
	199
	6,861
	12,670
	29,180
	20,520
	22,720
	25,660
	 
	 
	 
	117,949

	B 15
	Reading
	800,450
	800,544
	800,589
	806,600
	809,660
	841,490
	887,820
	916,990
	943,020
	979,080
	 
	 
	 
	8,586,243

	area
	(m3)
	 
	94
	45
	71
	20,306
	20,524
	20,100
	29,170
	26,030
	36,060
	 
	 
	 
	152,400

	B. 23
	Reading
	966,738
	977,184
	988,990
	999,100
	1,000,000
	1,028,840
	1,082,370
	1,118,330
	1,152,580
	1,192,040
	 
	 
	 
	10,506,172

	area
	(m3)
	 
	10,446
	11,806
	10,110
	900
	28,840
	53,530
	35,960
	34,250
	39,460
	 
	 
	 
	225,302

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Total Golf
	
	
	10,760
	12,144
	10,693
	28,189
	62,206
	103,168
	85,910
	83,271
	101,523
	0
	0
	0
	497,864

	Irrigated
	
	
	10,446
	11,806
	10,110
	900
	28,840
	53,530
	35,960
	34,250
	39,460
	0
	0
	0
	225,302
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Figure 26 — Suggested Turf Composition for Comporta Links Golf

Golf Course surfaces | M. height mm Turfgrass species Turfgrass cv
Greens 3t05 | Agrostis stolonifera Penn A or G series
Collars Stol2  |dgrostis stolonifera Penncross or similar
Tees 101012 |C. dactylon x C. transvaalensis | Tifway 419
Fairways 10to 15 C. dactylon x C. transvaalensis | Tifway 419
Semirough 251035 | C. dactylon x C. transvaalensis |Tifway 419

Rough =50 C. dactylon x C. transvaalensis | Tifway 419

Natural areas

Landscaping species
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Figure 22-Main factors influencing the agronomic quality of the fairways turf.

Operations

Hybrids Bermuda

Moving height

frequency

10/15 mm

2/3 per week

Nitrogen Fertilisation

0.35/0.80 ke/100 m* each month of growth

Irrigation system

Required

Not necessary

Verticuttings

2/3 per year

Topdressings

Aerification programme

Not necessary

Chemical disease control

Not necessary

Chemical insect coutrol

Required

Chemical weed control

Not necessary
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Figure 21-Comporta Links surface breakdown.

Type of Surface Areainm’® | % of Playing Surface | % of Total Surface
Greens/Collars. 14,584 3.78 1.00
Tees 20.641 536 1.42
Fairways 167.441 4347 1
Semirough and rough 182,513 47.39 12.58
TOTAL PLAYING AREAS 385,179 100.00 26.55
TOTAL NATURAL AREAS 1,065,821 0.00 73.45
TOTAL GOLF COURSE 1,451,000 0.00 100.00





