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Introduction

The development of the Golf and Conservation Management Plan commenced in 1997 after a visit from the Scottish Wildlife advisor.  It was completed in Spring 2001 after a series of surveys were undertaken to provide information specifically related to vegetation, habitats, avifauna and golf play.

The plan also complemented the original philosophy of the landscape architects.  Their aim was ‘to create an integrated landscape whereby a beautiful setting for golf will harmonise with a diversity of wildlife habitats and their associated faunas.’  This philosophy and the information contained in the landscape management plan and the explanatory notes prepared by the course designers were used as the basis for various aims and objectives.

Achieving a balance between the demands of golf and the requirements of the environment was identified as being critical to success.  Statutory requirements and legal obligations were carefully considered during the development of the plan and future expansion of golf related facilities, although undefined, was also considered.  

Although flexible, the management plan provides a continuation of procedures currently in place to ensure objectives are achieved regardless of changes in personnel.

Environmental Policy

The Old Course Hotel, Golf Resort and Spa, Owner and Operator of The Duke’s Course is committed to protecting, improving and sustaining the environment for future generations.

To fulfil this commitment, the following objectives are addressed by each department:

· Increased environmental awareness.

· Implementation of environmental practices within the team.

· Minimise the use of energy, water and materials.

· Minimise waste, reducing and recycling whenever possible.

· Purchase from suppliers who actively support the protection of the environment.

· To work with the community to achieve environmental objectives.

The four areas for action throughout the organisation are

Energy Management

Recycling

Product Purchasing

Community Action
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Environmental Management Planning

Basic Requirements:

· The Golf and Conservation Management Plan completed in spring 2001 incorporated site layout plans and environmental legislation.
· An environmental projects planning team and a consultancy / survey team have been assembled to provide expertise in specific areas.  Ultimately the planning team produces objectives and action plans linking the specialist knowledge provided.
· Monitoring and recording systems have been established and, in the case of farmland bird surveys, have been critically analysed to develop sympathetic management practices.
Achievements:

· The Scots Pine woodland and associated grassland areas continue to be a known breeding site for partridge.  Preservation of grassland areas has been maintained despite increasing pressure to reduce areas of un-mown rough to increase speed of play.  Retention of the Scots Pine canopy allowing light penetration to the under-storey has been enhanced by the establishment of young seedlings.  

· Presentation of woodland areas and hedges has been successful in retaining badger sets and fungi species.  Birds continue to increase in both population and species.  The identification (and subsequent capture and ringing) of bullfinch and redpole by members of the Tay ringing group were significant as redpole is a candidate red list species and bullfinch is currently on the redlist (i.e. particularly threatened due to population decline).  

· A more sympathetic approach to hedge management by trimming hedges in July when young have left nests has been particularly successful.  In 2000 nest boxes used along a hedgeline by tree sparrows were attacked by great spotted woodpecker and the important red listed population lost, but attempts will be made to rectify this situation if a similar problem occurs again.  

· The prevention of re-growth from birch seedlings and suckers has been successful in retaining the original ground flora despite the removal of the canopy in woodland areas (Birch woodland cleared during the construction of two holes resulted in rapid re-growth and the possible loss of ground flora species).  Although the original species composition is changing (i.e. ferns are naturally thinning due to increased sunlight and rushes increasing in dominance due to increased volume of water) brush-cutting is preventing the dominance of scrub changing the character completely, ensuring a habitat for voles and shrews and subsequently a feeding site for raptors.   

· Erection of nest boxes in the birch woodland has been very successful with a 16% occupancy rate within the first year of use.

· Information obtained from the bird-ringing programme is sent to the British Trust for Ornithology’s general database.  It includes data about the general composition, survival rates and movements of avifauna.

Future Action:

· Continue review of maintenance practices in conjunction with survey work.

· Increase knowledge of winter bird populations by conducting winter avifauna surveys.

· Increase knowledge of key habitats, animals and wetland plants by conducting surveys.

Communication, Education and the Workplace

Basic Requirements:

· Participation in environmental awards is communicated to staff (via morning meetings), members (via member’s annual newsletters) and visitors (via displaying achievement certificates in clubhouses).

· Environmental issues are included in maintenance and development reports.

· Team members undertake training and obtain qualifications for the tasks they have to perform (as per legislation).  These include pesticide application, chainsaw use and petroleum storage and handling.  A record is kept of all training and qualifications obtained.

· An accident record book is kept to comply with health and safety regulations.  

Achievements:

· Introduction of the Duke’s Course Scholarship in 2000, Elmwood College student visits as part of environmental studies and students visiting from overseas are the most frequently used forms of education.

· Environmental groups such as the Farming and Wildlife Advisory Group and the Scottish Countryside Rangers Association request access for guided tours of the course.  These visits coincide with an invitation to all resort staff and golf club members to explain the various aspects of environmental management.

· Golfers using golf carts are advised not to enter areas of un-mown rough to minimise disturbance to ground-nesting birds.  This advice is positioned on the windshield of all golf carts.

· A bird-ringing scheme, which records both bird species and population, has been in operation since 1995 as part of the national ringing scheme, which examines bird movements and survival.  The site is used to train volunteer ‘ringers’ from the Tay Ringing Group using rings purchased under the course maintenance budget and the information is sent to the British Trust for Ornithology for recording in the national data bank.

Future Action:

· Increase press releases to highlight environmental work especially practices aimed at aiding farmland birds.

· Produce interpretative boards and posters for the course and clubhouse.

· Develop environmental section within resort website.

Turfgrass Management

Basic Requirements:

· All cultural, nutritional and chemical programs are detailed in the Golf and Conservation Management Plan.  A daily record of all applications and practices are written in course maintenance and head green-keeper diaries or the pesticide application log.  

· Details of pests and diseased and their tolerance thresholds are also listed.  The pesticides used for their control are approved and application complies fully with statutory regulations.

· Alterations to the programs and tolerance thresholds listed above are based on observations from monitoring programmes.

· A minimal approach to nutritional and irrigation applications is combined with best management practices.

Achievements:

· Examples of best management practice:

1. ‘Spot’ use of the most selective herbicides for clover, dock and thistle control to reduce damage to non-target species.  Timing of ‘spot’ application (March - April) coincides with young leaf stage of growth to ensure maximum effectiveness.  Summer ‘spot’ applications to areas not adequately controlled are completed in conjunction with brush cutting or slashing programmes to weaken resistance.

2. Un-mown, ‘pesticides-free’ areas which allow weed species to develop have been located in out-of-play areas to ensure habitats for raptors, ground-nesting birds and insect-feeding birds are not affected by machinery or chemicals as some herbicides are known to reduce insect populations thereby reducing available food.  

3. The application of pesticides for worm control are limited to areas of greatest requirement i.e. fairways and green surrounds.  Applications of worm irritants are applied where possible.

· Golf cart and pedestrian traffic is segregated at tee and green exits by kerbed paths and moveable signs thereby reducing excessive wear and subsequently eliminating additional applications of top-dressing, irrigation etc.

· Tree removal and thinning is undertaken to increase light and air movement, which provide more suitable conditions for disease-free turf growth.

· The fertiliser programme is based on:

1. The use of high potassium analysis fertilisers to increase disease resistance and wear.

2. Limiting phosphorous applications to establishment and renovation periods only.

3. Using controlled release fertilisers wherever possible to reduce losses and reducing rates to the minimum required (to provide adequate grass growth and recovery from wear).

4. Confining use to areas of play or traffic.

· Low rates (up to one-third of recommended rates) of controlled release fertilisers are used throughout fine turf areas to reduce leaching / run-off and possible contamination of water courses and to provide a consistent release of nutrients, thereby preventing ‘flushes’ of growth likely to be disease-prone and also likely to increase thatch levels and worm populations by producing excessive clippings.

Future Action:

· Collect fairway clippings and construct clipping bays throughout the course.  Construct a centrally located compost area.

· Provide access points for course machinery thereby continuing policy of segregating wear.

· Continue to determine and monitor mowing heights based on season and requirements and continue trials of floating-head pedestrian green-mowers.

· Monitor spread of new / existing woodlands.

Water Resource Management

Basic Requirements:

· Water consumption from the borehole is measured based on electricity charges.  No other external water source is utilised for irrigation as storage dams are fed by internal drainage.

· Minimal applications of water are confined to essential areas only and separate programmes are developed for each set of areas i.e. greens, tees, fairways.  Hand-watering and wetting agent applications are completed to maximise use of applied water and, generally, automatic irrigation is programmed for early morning to reduce evaporation and ensure sufficient coverage.  Recently there has been an increase in summer rainfall and the course was either in construction or grow-in phases in the three previous years, so no baseline use levels have been ascertained.

· The Clubhouse wash-down bay also utilises water from the irrigation system and does not rely on mains water for cleaning golf carts etc.

· Periodic water sampling is undertaken to provide an analysis of nutrients, pH, etc. and provides early warning of algae growth in irrigation storage areas.

· Forecasting information obtained from television and websites is used to predict irrigation requirements.  Turf surfaces are checked daily to ensure playing surfaces are retaining sufficient moisture levels.  

Achievements:

· Due to the low infiltration rates of native soil / clay a series of sand-bands (5mm grit) have been installed to intercept surface water from areas of play.  These bands are then intercepted by 60 or 100mm perforated pipes which direct water, where possible, into wet flushes or wetland areas that are planted with nutrient stripping species.  Generally after leaving wetland areas, the contours constructed during the bulk earthworks phase of construction will direct this water into ditches, burns or culverts to feed the irrigation storage dams.

· Gully pots are placed in low points or swathes to pick up excessive surface water thereby preventing waterlogging in areas of play.  They are also placed on fairways / semi-rough perimeters to intercept surface water before it enters areas of play or traffic.

· Increasing the speed at which the water is removed from these areas required the formation of detention and retention ponds as seen at ‘Icehouse’ tees.  The pond on the left retains water for a short period of time after extended periods of rain and is fully vegetated mostly with grass species to eliminate erosion.  The pond on the right retains water all year and has vegetated margins.

· The lower irrigation dam is fed, in part, by drainage from water from the course and nearby houses at Mount Melville.  This method of ‘internal recycling’ reduces the reliance on natural water supplies and prevents pollutants from surrounding properties contaminating existing watercourses by providing a settling area.
Future Action:

· Install bio-remedial wastewater treatment system to prevent contamination of watercourses by water from wash-down bay.

· Re-direct storm-water from the Clubhouse, Farm Road or Mount Melville estate into lower irrigation storage dam.

· Assess viability of an on-site weather station to provide more accurate localised information.

Waste Management and Energy Efficiency

Basic Requirements:

· Empty chemical containers are cleaned and stored in appropriate storage areas and collected annually by a specialist collection service (Envirogreen).

· All chemical applications are undertaken by employees possessing ‘competency of use certificates’ in accordance with statutory requirements.  Emergency procedures, spillages etc are also undertaken by competent staff to prevent contamination of wildlife areas or watercourses.

· Waste oil and anti-freeze are stored in separate aboveground containers and collected by Orcol.  Used filters are stored in a drum and also collected by Orcol.  Waste glass is separated for recycling and a collection service is operated by Fife Council.

· Unleaded petrol is stored in a locked below-ground double lined (?) tank which is pressure-tested every five years.  Records are completed to ensure accurate quantities of petrol used can be compared with ‘dipping’ records, which would highlight a leak or theft.  An electronic leak detector was also installed during the installation of the tank.  Two members of the green-keeping team are able to receive fuel deliveries having obtained ‘competent persons’ certificates.  Fuel spillages are dealt with by using the appropriate method.

· Total amount of lubricants, hydraulic oils, unleaded fuel and diesel used per annum is calculated using records of previous years as a guide.  It is anticipated that unleaded petrol use will drop from 9,700 litres to 5,600 litres per year when existing fleet of petrol golf carts are traded for electrically powered models.

· Grass clippings and leaves from trees are collected from areas requiring a high quality finish particularly the main entrance and clubhouse surrounds or where they hinder play or turf growth.  The subsequent leaf mould is to be eventually used in clubhouse and mansion house garden beds.

Achievements:

· Basket filters, silt interceptors and irrigation water (not mains water) are provided at wash-bay facilities.  Compressed-air lines are also available for cleaning prior to washing if required.

· Purchasing of materials and equipment is restricted to the minimum number of companies possible to reduce the number of 4-page purchase orders.  Consequently the number of deliveries and amount of packaging is reduced.  

· Workshop area was reduced in size and office windows double-glazed to enable more efficient heating of regularly used areas.

· Maintenance machinery is predominantly diesel and proposed replacement of golf carts in 2001-2 will include a change to electric carts.

· Main lights in maintenance facility are turned off by a timer and office / lunchroom heaters are thermostat controlled.  Guidelines for turning-off other lights when not in use are included in staff induction notes.  Roof-lights are cleaned regularly to reduce dependency on powered lights.

· Blank sides of used paper are used for internal department notes and envelopes are re-used for sending information between departments when email option is unavailable.  

· Computer, printer and photocopier are turned off when not in use.

· Companies supplying catalogues/services not required are contacted to ensure address is removed from mailing / fax list.

· Lubricants, oils and wetting agents are purchased in large containers (usually 210 litre) to reduce packaging.  After use wetting agent drums are cut in half for use as bins or recycling containers.

· Employees returning to lunchroom for meal-breaks are collected from the course to reduce fuel usage, emissions etc.

· Existing machinery is regularly maintained to guarantee it is operating efficiently.  A machinery replacement programme is in place, which increased both fuel efficiency and productivity.

· Storm-water and drainage outfalls direct applied and natural irrigation to storage dams where it is re-used for irrigation.  

· The purchase of a woodchipper has been proposed for use in conjunction with woodland maintenance.  Clubhouse fires are fuelled by wood collected from woodland thinnings and wood is no longer purchased.

· Scrap metal is stored for collection and money is given to charity.

· Stone excavated during drainage works is used for the construction of headwalls around drainage outfalls.

Future Action:

· Continue assessment of recycling options for paper, cardboard, tyres and batteries.

· Develop a programme of collecting and composting of (golf course) grass clippings upon completion of the construction of the compost bay and grass clipping bays.

· Install bio-remedial wastewater treatment system.

· Promote ‘Reduce, Re-use, Recycle’ policy.

· Increase use of storm-water for irrigation of playing areas.

· Investigate viability of electrically powered alternatives to existing maintenance machinery.

· Construct bunded areas for above-ground storage of fuels, lubricants and wetting agents.

· Measure electricity use per annum and devise energy saving measures.  

Nature Conservation

Basic Requirements:

· The baseline survey of flora, fauna and key habitats is included in the Golf and Conservation Management Plan.  Target notes highlight interesting or noteworthy species or habitats.  Species lists of plants, birds, mammals, amphibians and fungi are also included.  (contd.)
· Annual avifaua surveys are undertaken to provide information to be used for furthering the aims of present and subsequent management plans.  It will allow comparisons, change and monitoring of the bird population surveyed to be identified.
Achievements:

· Birds 

Bird populations have changed significantly since the conversion of the site from agricultural land to golf course which has resulted in:

· The creation of new habitats.

· Increased areas of rough and arable weeds.

· Reductions in chemical applications.

· Sympathetic management of retained features.

This significant change is confirmed by two ongoing studies undertaken on site.

1. The study of winter farmland birds indicates that substantial numbers of winter farmland species including some particularly sensitive species such as tree sparrows and reed bunting are being held.  The retained hedgerow and grassland area bordered by Farm Road and ‘Lumbo’ is proving especially attractive to these farmland birds as an area for shelter, roosting and feeding.

2. The baseline survey of avifauna reveals that the entire site is of great value to the breeding and residential bird population and there was a wide variety of species identified and recorded.  particularly noteworthy were the following findings:

· 8 of the 66 species recorded are known to have a rapidly declining range of population in the United Kingdom.

· Several other species recorded have undergone a moderate decline or are internationally important or localised.

· The record of grey heron highlights the fact that amphibian and aquatic life are prolific enough to warrant a journey from the closest heronry on the outskirts of St. Andrews at North Haugh.

· The song of willow warblers and the family parties of wren and tits suggests that such species breed on the golf course which is significant for the fact that the right nest sites are available and that food is abundant.

· The recording of kestrel, buzzard and sparrowhawk highlight the importance of the mosaic of habitats as all three feed on different prey.

· The recording of grey partridges highlights the changes that occur when intensive herbicide application practices are ceased thereby increasing the amount of insects available to chicks for feeding.

· Ponds

‘Double Dykes’ pond is of particular ecological significance as it is fed by drainage water from an adjacent farm and utilised pond / wetland plants transplanted from a local site.  The design of the pond was intended to simulate the differing aspects of a typical pond / wetland and therefore provide a variety of conditions for plants, insects, birds and amphibians.  Shelves were constructed on three sections of the pond to produce a variation in water depth while an island was created to provide a variation in surface area.  The pond is now associated with the spread of three species of dragonfly (black darter, common darter and common hawker) and four species of damselfly (emerald damselfly, common blue damselfly, blue-tailed damselfly and large red damselfly).  The most unusual aspect of this spread is the fact that all the species are found in one location (only one other location in Fife has recorded all seven species).  

· Wet Heath / Acid Grassland

Grassland areas continue to be developed throughout the course but particularly noteworthy is an existing acid grassland with ling which previously made up part of the surrounding acid birch woodland.  During construction particular care was taken not to disturb existing ground flora.  Subsequently management practices have been developed and implemented to conserve this tiny area by reducing scrub encroachment which has been particularly successful.  

· Wetlands

Wetland areas have been established and new areas are continually being created to intercept drainage water from turf areas (and surrounding farmland) which enables any leached pesticides or nutrients to be removed by wetland plats prior to entering watercourses.  As most wetlands have been developed within grassland areas this has been an excellent way of introducing another type of habitat for wildlife.

· Woodlands

Over 13,000 woodland trees have been planted throughout the course to develop new woodlands and complement or extend existing woodlands.  Prior to the construction of the course the site consisted of a mixture of trees in the form of birch plantations, semi-natural broadleaf woodlands, broadleaf plantations and individual trees.  Under-storey flora existed in these areas but was adversely affected by the aggressive growth habits of associated species (mainly sycamore).  Management practices involving sycamore removal have been implemented and the natural regeneration of the under-storey has been significantly increased.  

Future Action;

· Development and retention of grassland areas for use by seed and insect feeding birds, invertebrates etc. despite pressure from the ‘golf’ sector to increase areas of mown rough.  

· Formation and planting of wetland areas (natural and man-made) to slow speed of drainage water and increase habitat diversity within grassland areas.  

· Retention of buffer strips of denser vegetation around water bodies to reduce possibility of contaminating water with fertilisers and pesticides.

· Erection of bird and bat boxes in areas devoid of suitable nesting sites.  Considerations will also be given to the establishment of wildlife sanctuaries where and when appropriate.

· Continue use of native tree species in woodland plantings and maintain health of mature trees.  Retain dead trees (where safe to do so) for use as wildlife habitats.

· Establishment of wildlife corridors by extending and linking existing woodlands, and continue to monitor the spread of vigorous under-storey species (and sycamore) likely to affect ground flora in woodland areas.  

· Continue re-instatement of hedgerows with appropriate species to retain full cover. 

· Construction of badger gates as part of proposed rabbit-proof fencing proposal.

Landscape and Cultural Heritage

Basic Requirements:

· Landscape analysis 

Due to the considerable changes in elevation throughout several sections of the course, numerous views of St. Andrews, the coastline and to Arbroath, and the countryside to the highlands can be seen from the course given suitable weather conditions.  Of lesser significance but of equal importance are the localised views of landscape features both within and adjacent to the course.  These are described in the Golf and Conservation Management Plan, along with some of the less attractive features seen from various sections of the course. 

· Historical Analysis

Careful routing by the course designers avoided damage to the important historical features and efforts were made to incorporate them as features wherever possible.  These are detailed in the Golf and Conservation Management Plan.

Achievements:

· The screening of unsightly features has commenced with the planting of new broadleaf plantations.
· The conifer plantation at Roundel Green has been under-planted with Scots Pine to ensure its long-term survival.
· Analysis of the designed landscape, an original stylised woodland walk incorporated into the gardens of the mansion, has been completed with a series of proposals now under consideration.
· Retention and protection of all natural and man-made features as specified by the course designer (now consultant) has been successfully achieved.
Future Action:

· Restoration of historical features such as the ‘Icehouse’, stone walls etc.
· Continue consideration of proposals for restoration of woodland walk with ornamental weirs.
· Continue to monitor development of new woodlands.
· Continue to monitor spread of existing vegetation to maintain vistas.
Conclusion

As the environmental policy states, the Old Course Hotel, Golf Resort and Spa is committed to protecting, improving and sustaining the environment.  A brief list of achievements in the four areas for action throughout the organisation – energy management, recycling, product purchasing and community action – is highlighted as follows:

· Energy management

Analysis of the maintenance facility highlighted the best management practices which have been implemented with little or no cost.  A reduction in the workshop area to enable more efficient heating produced the additional benefits of increased lights (reflected from walls), increased security and safety.

· Recycling

‘Internal recycling’ of water has not only seen a reduction in bore water reliance but has also prevented the contamination of watercourses.  Drainage water is naturally filtered by nutrient stripping species as it travels through man-made wetlands back to the irrigation storage dams.  Water not utilised for irrigation is then able to be discharged into natural watercourses with its potentially damaging components removed.

· Product purchasing 

The use of controlled release fertiliser has ensured that excessive leaching into non-target areas is minimised.  Late season application also produces an ‘over-wintering effect’ enabling turf species to uptake nutrients when ground temperatures are suitable for growth in spring.

· Community action

Environmental bodies and student groups have utilised the site as a demonstration of best management practices.  Bird ringing groups train members on site due to its abundance of farmland birds attracted by sympathetic management.  Rights-of-way and public access routes have been enhanced by drainage, woodland thinning and rabbit control.
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Consultation and Co-operation

Organisations consulted regarding environmental management:

	· Fife Countryside Ranger Service
	· Rights-of-way Assistant, Fife Council

	· Tay Ringing Group
	· Fife Archaeological Service

	· Fife Bat Group
	· Scottish Wildlife Trust

	· Forestry Commission
	· Recycling Centre, Fife Council

	· Scottish Golf Course Wildlife Group
	· Landscape Architect, T.W.P. (designer)


The Woodland Grant Scheme has been used for the creation of woodlands in 1994, 1996 and 1997.
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