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EXECUTIVE SUMMARY 
 

The list of key statistics and summary will guide to the reader having a quick review on the 

design of farm building for horse at Delahasey, Co. Dublin 

 

Importance of the project 

Horse is a valuable animal. The design of horse 

farm requires a complex methodology for design 

as well as construction. There are a lot of safety 

measurement involved in the design procedure. 

Scope 
Design of horse housing (American Barn), 

Exercise area attached to the barn. 

Reference of the site www.daft.ie 

Major limitation of operation 

Data source: DAFM specifications 

Design of administrative building, manure 

storage tank, detail cost estimation and limited 

data for HVAC design. 

Intended audience The owner of the horse farm 

Total area 20 acres 

Location: Coordinates 53°35'44" N, 6°13'39" W 

Type of Facilities 

Horse housing (American Barn type) 

Administrative Building 

Exercise Area 

Manure Pit 

Lunging Area and Gallop 

Mechanical Walker Area 

Number of Horses 20 

Employees 15-20 

Dimension of Barn 12m x 37m 

Dimension of Exercise area 15m x 37m 

Feed Type Natural grazing (grass and hay) 

Building Materials 

Timber (Barn) 

Concrete (Foundations) 

Steel (Portal frame in Exercise area) 

Manure generation 1m3 per week 

Artificial ventilation Not considered 

Estimated Budget 
Approximately more than 55k required only to 

build horse housing and exercise area 
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3. ABSTRACT 

 

The report presents a design layout of a farm building for horse at Delahasey, Co. Dublin. The 

area is selected from an advertisement posted in www.daft.ie. The farm will provide 

accommodation to twenty numbers of horse including few stallions. The design report is 

prepared meeting all the necessary and advised norms provided by the Department of 

Agriculture, Food and the Marine (DAFM). There is a combination of wood, concrete and steel 

as a construction material for the suitability of the function of buildings. Design of 

administrative building is beyond the scope of this report. At the end of the report a series of 

drawings are presented for better understanding. A rough estimation of the cost is also 

incorporated towards the conclusion. This report is an essential document to get the permission 

from the planning commission (Appendix I and II).  

 

4. INTRODUCTION AND OBJECTIVE 

 

According to the Department of Agriculture, Food and the Marine (DAFM) the agriculture and 

food sector in Ireland contributes about €24 billion to the national economy and a farm building 

represent about 30 to 45 % of the overall project cost for farm development. Worldwide, more 

than 40% of all energy use is linked to buildings and they produce one third of greenhouse gas 

emissions (Koesling et al. 2015). So environmental friendly design of farm building has 

become mandatory in developed and developing countries as well. 

 

In this report a farm building for horses is designed based on certain parameters such as, 

minimum specifications, heating and ventilation system, construction materials, manure 

management, building layout and landscaping. The site is located at Delahasey, Co. Dublin 

(Figure 1a,1b) and well connected by national highways (M1 and R122). Another advantage is 

that it is surrounded by a series of trees in line with the boundary. The similar trees divide the 

entire site further into seven parts. So the inside activities cannot be visible from outside. 

 

 
Figure 1a: Location of the site at Delahasey, Co. Dublin 
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Figure 1b: Location of the site at Delahasey, Co. Dublin 

(http://www.daft.ie/dublin/commercial-property-for-sale/agricultural-farm-land-for-sale/) 

 

There is a deep relation between human civilization and horse in Ireland. Bendrey (2013) 

investigated direct radiocarbon measurements on horse skeletal remains from the Beaker period 

settlement at the site of Newgrange in Ireland. The direct dates for the Newgrange horses 

presented, shed important new light on the introduction of domestic horses to Ireland and to 

north-west Europe more generally. The new dates undermine the argument for the introduction 

of horses to Ireland as part of a ‘Beaker package’, with the earliest strong evidence for horses 

now dated to the Late Bronze Age. 

 

In this design horses are going to be grouped together under a single roof (American Barn). 

Figure 2 reflects the functionality of the building. The feed storage is separated from this 

building to avoid the dust problem to the horses. Manual cleaning of manure is involved into 

this type of building. A storage facility is provided at the back of the horse barn. 

 

 

 
Figure 2: Plan of the housing of horses (Type: American Barn) 

 

The objective of the study is to design a farm building for a stud of horses following the 

legislation of Department of Agriculture, Food and the Marine (DAFM) and propose a 

layout of the farm for planning permission purpose.
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5. LITERATURE REVIEW 

 

The horse racing industry has been a source of income for the government in terms of tax. The 

10 billion euro of bets made in 2011 brought in 1 billion euro for the national government and 

a little more than a billion for the racing industry through the returns to racing companies and 

as funding for the PMU’s (Pari Mutuel Urbain, France) running costs (Figure 3). 

 

 
Figure 3: Allocation of horseracing stakes, 1999 to 2010, in billions of euro (IFCE - Institut 

français du cheval et de l'équitation), Jez et al. 2013 

 

According to Holcomb and Stull (2016), the Federation of Animal Science Societies (FASS) 

recommends providing access to shade for horses in hot, sunny weather at equine facilities. 

Hartmann (2015) also discovered that individually kept horses utilized shelters during daytime 

in summer. Horses were mostly observed inside the shelter with a roof and closed on 3 sides 

than the shelter with only roof and uncovered sides. The closed shelters may have provided 

some protection from insects during the day even though fly numbers did not differ 

significantly between shelter types and an unshaded control area. Average summer 

temperatures for the study area ranged between 16 and 19°C which is applicable for Ireland 

also. Hence the shelter is essential for not only in winter as well as mid-summer days. 

 

Exercise area is another important facility to be implemented as near as possible to the stables. 

Insulin-like growth factor 1 (IGF-1), also called somatomedin C, is a hormone similar in 

molecular structure to insulin. It plays an important role in childhood growth and continues to 

have anabolic effects in adults. Exercise can influence the concentration of certain hormones, 

and is an important feature in the life of most horses. Thus, it is important to understand the 

potential effects of exercise, if equine IGF-I concentrations are to be interpreted accurately. In 

particular, some workers have observed that GH concentrations increase in response to 

exercise, cited in Noble et al. (2007), and this could have an inductive effect on IGF-I. 

 

Studies by Collas et al. (2014) discovered that under unlimited grass growth, it is possible to 

feed lactating mares with grazed herbage only without affecting performance of mares and 

foals was confirmed. Energy supplementation also did not affect the expression of mare 

immunity against gastrointestinal nematodes (Figure 2). Cereals need water, mineral 

fertilization and energy for sowing and harvesting. Relying more on grass for feeding horses 
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thus reduces the environmental footprint of horse farming systems, and enables to spare 

resources and arable land for human food supply. The results stress that energy 

supplementation should not be systematic for lactating mares, but rather be optimized 

according to sward availability and quality. The site (Figure 4) indicates enough resource for 

the food supply. The rule of thumb states that it is enough to acquire 1 acre per each horse to 

fulfil the natural grazing. 

 

 
a. Live weight time course of mares 

 
b. Influence of mare supplementation on foal 

Figure 4: Influence of supplementation on mares and foal (S, supplemented; NS, non-

supplemented), Collas et al. (2014) 

 

Moghaddam and DePuy (2011) investigated the relation between rainfall and the growth of 

grass (Figure 5) in Kentucky. Similar study can predict the possible growth of grass per hector. 

The calculation will help to assess the expenditure of additional or surplus amount of hey from 

the farm after feeding the animals. 
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Figure 5: Average annual precipitation and average annual alfalfa yield, Moghaddam and 

DePuy (2011) 

 

Hoffmann et al. (2012) investigated the influence of an active stable system on the behavior 

and body condition of Icelandic horses. The extra feeding events in the period with concentrate 

feeding station (CFS) caused an average increase in daily activity of 47% (7522 impulses/day 

per horse). The CFS also led to a change in lying behaviour. Figure 6a and b show the 

movement activity and lying time of one horse during the course of a day. It was striking to 

observe that a visit to the CFS followed shortly after each hay feeding. It is similar to the 

behaviour of animals when there is a competition of getting food from a CFS system. 

 

 
Figure 6: (a) Activity and lying behaviour of one representative horse over 1 day without 

concentrate feeding station (CFS). (b) Activity and lying behaviour of one representative 

horse over 1 day with CFS (same horse as in Figure 4a). Source: Hoffmann et al. (2012) 
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The horse breeding farms involve a variety of tasks that put workers at risk of both acute and 

chronic injury. The risk of being kicked by or struck by a horse is always present, as is the risk 

of straining muscles or ligaments through the strenuous work associated with stable tasks and 

other farm duties. In fact, direct contact with the horse accounted for over half of all injuries 

(Table 1). Hence first aid facility is a must inside the tack room. Results from the research work 

by Swanberg et al. (2013) indicate that a significant proportion of Latinos employed on horse 

farms experienced upper respiratory and cough symptoms and that upper respiratory symptoms 

were associated with dust mask utilization. Likewise, the storage of hay and grains should be 

separated from the stables for horses. 

 

Table 1: List of common injuries observed in a horse farm, Swanberg et al. (2015) 

Injury Mechanism 

(Horse-related Injuries) 

Number of 

Mechanisms 

(%) 

Injury Mechanism 

(Non-horse Related 

Injuries) 

Number of 

Mechanisms 

(%) 

Kick 55 (19.8) 
Contact with equipment 

or tool 
23 (8.3) 

Struck by 32 (11.5) Lifting 19 (6.8) 
Trampled/stepped on 24 (8.6) Slip/trip/fall on ground 19 (6.8) 

Horse jerked or pulled 19 (6.8) Fall from equipment or 

structure 
15 (5.4) 

Horse related overexertion 8 (2.9) Struck by non-horse 

object 
11 (4.0) 

Fall from horse 7 (2.5) Insect/plants 11 (4.0) 

Contact with horse related 

equipment 
6 (2.2) Overexertion 8 (2.9) 

Bite 5 (1.8) Contact with foreign 

object 
10 (3.6) 

Other horse related 2 (0.7) Other non-horse related 7 (2.5) 

Total 158 (56.8) Total 120 (43.2) 

 

6. RELEVANT PLANNING AND ENVIRONMENTAL LEGISLATION (DAFM) 

 

Department of Agriculture, Food and the Marine (DAFM) has set some guidelines as the 

minimum specification to control over emissions. Some of them are recommended as a good 

practice whereas some are must be followed in grant-aided buildings. The list of guidelines 

used in this study are listed in Table 2. 

 

Table 2: List of legislations (published by DAFM) used for the design 

Legislation 

no. 
Description 

Published 

 date 

S. 156 Minimum specification for horse facilities and fencing January 2016 

S. 157 Accepted proprietary horse facilities July 2009 

S. 101 Minimum specifications for the structure of agricultural 

buildings 

December 2015 

S. 100 Minimum specification for concrete composition used in 

agricultural structures 

October 2015 

S. 102 Minimum standards for roof cladding and side cladding March 2016 
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Legislation 

no. 
Description 

Published 

 date 

S. 104 Minimum specification for hay and straw stores January 2016 

S. 122 Minimum specification for proprietary over-ground 

circular slurry/effluent stores 

January 2016 

S. 123 Minimum specification for bovine livestock units and 

reinforced tanks 

November 

2015 

S. 126 Minimum specification for geomembrane-lined 

slurry/effluent stores, and ancillary works 

November 

2002 

S. 148 Minimum specification for farm fencing July 2015 

S. 171 Minimum specification for rainwater harvesting equipment January 2016 

S. 171A Accepted rainwater harvesting tanks for grant-aid January 2014 

TAMSII National reference costs 21st july 2015 

 

Site layout: 

Sites for Lunging Areas or Special Exercise Areas shall be dry, level, not subject to flooding, 

and be convenient to stables or housing.  Sites for Gallops shall be dry and not subject to 

flooding. For safety considerations Lunging Areas, Special Exercise Areas, and Gallops shall 

be sited at least 10m from any public road. The above sites shall be adjacent to either a surfaced 

roadway, or to a drained and graveled pathway. The distances from electrical line are 

mentioned in Table 3. 

 

Table 3:  In general, the following clearances apply to various voltage levels. 

Voltage Clearance 

Low Voltage 0.5 to 3 Metres 

Medium Voltage 3 to 6 Metres 

38KV Lines 10 to 17 Metres 

110kv Lines 23 Metres 

220KV Lines 30 Metres 

400KV Lines 35 Metres 

 

Minimum area for loose boxes: 

Loose Boxes shall be sized according to their expected use.  For ponies/small horses the 

minimum size shall be 8m2, with 2.8m the minimum length of the shorter wall.  Boxes for 

larger horses shall be in the range 11-20m2, and shall be as square as is practical. The minimum 

length of the shorter wall shall be at least 3m. Boxes for foaling shall have a minimum size of 

20m2, with 4m the minimum length of the shorter wall. Boxes for stallions shall be at least 

15m2 with 3.5m the minimum length of the shorter wall. The maximum size for a foaling box 

or for a stallion box is 25m2, for other boxes the maximum size is 20m2.  These guidelines are 

adopted in drawing no UCD/BSEN30020/001 to UCD/BSEN30020/002. Central passages in 

American Barn Houses shall be at least 4m wide. 

 

7. DESIGN APPROACH FOR BUILDINGS FOR ANIMAL PRODUCTION 

 

The main buildings of this farm are, 

 Barn (Drawings UCD/BSEN30020/001) 

 Exercise area (Drawings UCD/BSEN30020/001) 

 Manure Pit 
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 Administrative building  

o Loading area 

o Veterinary area 

o Accommodation for staff 

o Canteen 

o Administrative office 

 Lunging Ring/ Gallop 

 Mechanical Walker area 

 

The arrangement of different buildings is shown in Figure 7. Here the boundary has been 

marked in red to meet the criteria for planning application for the grants. The basic advantage 

of the site is it is very near to the highway and surrounded by a series of trees in line with the 

boundary. The similar trees divide the entire site further into seven parts.  

 

 
Figure 7: The layout of the different component of the horse farm.  

Note: the lunging area divisions can be adjustable according to the site management. 

 

8. MINIMUM SPECIFICATIONS FOR BUILDINGS AS PER S. 156 

 

Roof Structure: 

All roof structures shall comply with Department of Agriculture’s specification S101.  Gutters 

and downpipes shall be fitted to all roofs and arranged so as not to discharge onto soiled yards.  

All metal cladding fixed to timber rails or purlins shall be separated by a layer of DPC. Roofs 

under tiles or slates shall be of Traditional construction, with batten spacing, etc., in accordance 

with manufacturer’s instructions. 

 

Roof and Side Cladding: 

Cladding materials and their installation shall conform to the current edition of S102.  Slates 

or tiles may be used, installed according to manufacturer’s instructions.   
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Ceilings: 

Ceilings are not required. 

 

Foundations: 

Foundations for walls shall be excavated to a depth of 600mm below ground level, or until firm 

strata is encountered.  Concrete footings shall be at least 225mm deep, and as wide as the wall 

to be carried plus 225mm on each side (Drawing UCD/BSEN30020/004).  

 

Walls: 

No load bearing wall is used. Where stanchions are at 4.8m spacing or less, the infill wall shall 

be a minimum of 150mm thick.  Where stanchions are spaced between 4.8m and 6.4m, then 

the wall thickness shall be at least 200mm. A damp-proof course shall be applied to side 

claddings. Walls in boxes shall be not less than 2.4m high.  Walls in loose houses, stall houses 

and barns shall be of solid construction up to 2.4m, with a minimum eaves height of 3m. Where 

partitions between adjoining loose boxes are to be made of timber (Figure 8), the timber shall 

be a minimum thickness of two sheets of 18mm marine plywood or equivalent. 

 

 
Figure 8: Opening of the front cubicles 

Floors: 

Solid Floors shall be a minimum 125mm concrete laid smooth with a non-slip finish.  Concrete 

shall comply with Clause 3 above.  A minimum 150mm hard-core base shall be laid, compacted 

with vibrating or heavy roller, and topped with fine sand.  All floors shall incorporate 1000-

gauge polythene DPC membrane with 600mm overlaps laid on the sand under concrete. The 

slope of the floor in boxes/stalls or loose houses shall be at least 1 in 60. Fill is purchased for 

use under concrete which is certified to EN 13242:2013 and meet the requirements of Annex 

E of S.R. 21: 2015.  This material shall also be used as the top 300mm of any backfill around 

stanchion foundations. 

 

Doors: 

Timber doors shall be 2.4m high, and 1.2m wide.  In Barns sliding doors shall be fitted to all 

boxes; doors to external boxes may be hinged or sliding.  The top half of the door shall either 

be hinged separately, or be of open grid construction.  All hinged doors shall have fittings to 

allow secured fixing back to the wall.  Vee-shaped “anti-weaving” grids are recommended on 

loose-box doors. Sliding external doors, 3m high, shall be fitted to American barns, or loose 

houses. 
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Lighting: 

Artificial lighting, normally fluorescent tubes, shall be in damp-proof fittings, and shall be 

installed with one fitting per loose box, or equivalent in other housing systems.  All electrical 

work shall conform to the “National Rules for Electrical Installation”.  Switches shall not be 

fitted inside boxes, and all conduit, sockets, etc., shall be out of reach of animals. 

 

Water Bowls and Manger Fittings: 

Each box shall normally be fitted with a water bowl and a manger, at 0.9 - 1.1m from floor 

level.  Where water bowls are not fitted, there shall be a tapped water supply closely adjacent 

to the box(es).  A tying ring, 1.5 - 1.7m from floor level, shall be fitted.  All water pipes shall 

be manufactured in compliance with IS EN 12201 and be a minimum of PE40.  These will 

either be fully blue or have a blue longitudinal strip. 

 

9. KEY PARAMETERS FOR HEATING AND VENTILATION 

 

Permanent Open Ventilation: 

Permanent open ventilation has been provided as a strict condition of grant aid.  

Opening/closing windows, or opening/closing half-doors, shall not be included in the required 

inlet/outlet areas given below.  Air inlets shall be at least 2m above floor level and air outlets 

at least 1m above the inlet (Drawing UCD/BSEN30020/002). 

 

Inlet(s): to be provided @ 0.3m2/adult animal. Here 20 x 0.3 = 6 m2. The height of inlet is 

0.45m. Hence the total length required in each side = (6/0.45/2) = 6.67 m. Provide 900x450 

opening @ 8 numbers each side. 
 

Outlet(s): to be provided @ 0.15m2/adult animal, though 0.3m2/adult animal is strongly 

recommended. Here more than 6m2 area has been provided as the area would be 0.45x37= 

16.65m2.  

 

Equations based on mass balance: 

Mass balance of relative humidity, CO2 and heat balance can be estimated using equations: 

mi = (1.5 * Wa) / (Wi - Wo)                                                         EQ…(1) 

mii = CO2a / (CO2i - CO2o)                                                           EQ…(2) 

S = [(A * U + Mmin * C) * ∆T] - Hs                                            EQ…(3) 

Mmax = (Hs - A * U) * ∆T) / (C * ∆T)                                         EQ…(4) 

 

As a rule of thumb, Mmax should be limited to ten times of Mmin. All the abbreviations are 

explained in Figure 9. As a limitation of the study, all associate data could not be collected. 

However, the building is designed according to the minimum specification. In actual 

calculation the openings should be smaller than provided here, hence there should not be any 

problem in future HVAC design. 
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Figure 9: Model for mass balance of HVAC system in an animal farm (Showing half) 

 

10. CONSTRUCTION MATERIALS 

 

Timber: 

All structural timber to be strength class C16 minimum Irish Sitka spruce or equivalent and to 

comply with the latest edition of IS 444.  The moisture content, at time of erection, shall not 

exceed 20%. All timber is to be vacuum/pressure treated with an approved preservative.  Such 

treatment shall ensure a preservative loading and concentration to provide a minimum service 

life of twenty years to satisfy hazard class 4 requirements, as defined in IS EN 335-1:1992.  

Plywood shall comply with BS 6566: Part 8, as modified by BS 5502: Part 22. All plywood 

shall have weather and boil proof (WBP) bond, suitable for exterior use. The detail of timber 

sections used are listed in table 4 and refer Drawing no: UCD/BSEN30020/002 for details. 

 

Table 4: Guidelines for timber sections used according to S. 101. 

Span Bay Width Structural Elements Sizes in mm 

 

 

up to 

4.5m 

 

 

 

4.8m 

Column1 225 x 150 

Rafters2 175 x 75 

Eaves & Internal Bearers 225 x 75 

Knee Braces 100 x 75 & 175 x 75 

Gusset Plate3 18mm plywood 

Purlins 75 x 44 

Cladding Rails 150 x 75 

Stock Walling 100 x 22 

 

Concrete: 

Concrete shall be produced in an audited plant only: it shall not be produced on site. A 

numbered certificate, signed and stamped, shall be required for all concrete delivered to site. 

All concrete shall be cured by keeping it thoroughly moist for at least seven days.  Wetted floor 

slabs and tank walls shall be protected by polythene sheeting, kept securely in place. 

Alternatively, proprietary curing agents may be used in accordance with manufacturer's 

m
i

Ventilation rate based on relative humidity

Wo
m

ii
Ventilation rate to control CO2

CO2o Hot air Wi Absolute humidity of inside air

Wo Absolute humidity of outside air

Wi Wa Moisture production rate by animals

Cold air CO2i CO2i CO2 content of inside air

CO2o CO2 content of outside air

S Animal CO2a CO2 produced by animals

Wa Mmin
Minimum ventilation rate , minimum of m

i
 and m

ii
.

CO2a Mmax Maximum air flow rate to prevent heat stress in summer

Hs Hs Sensible heat from animals

A Area of building fabric

Animal farm building U Thermal transmittance

HVAC Heating Ventilation and Air Conditioning C Specific heat capacity of air

S Supplementary heat during winter ∆T Temperature difference (inside - outside)
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instructions.  When frost is a danger, straw bales shall be placed over the polythene on slabs. 

Concrete shall be at least 28 days old before being subjected to full load, or to silage or silage 

effluent.  

Concrete for Silage Effluent - For purpose-built silage effluent tanks and channels, concrete 

shall be purchased on the basis of a characteristic 28-day cube crushing strength of 45N/mm2 

(strength class C35/45).  Minimum cement content shall be 360 kg/m3.  The maximum water 

to cement ratio will be 0.5.  The specified slump class shall be S2 or S3.  Maximum aggregate 

size shall be 20mm. The concrete shall be ordered using the appended form for ‘S.100 Mix A’ 

or by requesting ‘45N concrete with 360kg cement minimum, 0.50 water cement ratio 

maximum, and slump class S2 or S3, certified to IS EN 206, for use to Specification S.100’. 

Other purposes - including slurry tanks to which silage effluent may be directed, concrete shall 

be purchased on the basis of a characteristic 28-day cube crushing strength of 37N/mm2 

(strength class C30/37).  Minimum cement content shall be 310 kg/m3.  The maximum water 

to cement ratio will be 0.55.  The specified slump class shall be S2 or S3.  The maximum 

aggregate size shall be 20mm. The concrete shall be ordered using the appended form for 

‘S.100 Mix B’ or by requesting ‘37N concrete with 310kg cement minimum, 0.55 water cement 

ratio maximum, and slump class S2 or S3, certified to IS EN 206, for use to Specification 

S.100’. 

Foundation Piers for Stanchions - Stanchions shall be carried on, or built into a concrete pier 

minimum 600 x 600mm that is carried up from solid strata, and is at least 600mm deep.  For 

structures with spans greater than 12m and in all portal frames, the concrete foundation pier 

shall be 900 x 900mm that is carried up from solid strata, and be at least 900mm deep.   

 

Solid Floors shall be a minimum 125mm concrete laid smooth with a non-slip finish.  Concrete 

shall comply with Clause B6 above.  A minimum 150mm hard-core base shall be laid, 

compacted with vibrating or heavy roller, and topped with fine sand.  All floors shall 

incorporate 1000-gauge polythene DPC membrane with 600mm overlaps laid on the sand 

under concrete.  The polythene membrane shall be taken up along walls to meet DPC where 

this has been installed. 

 

Steel: 

The exercise area requires elimination of internal columns. So steel portal frame is used for 

this occasion. Refer Drawing no: UCD/BSEN30020/003. Steel eave beams shall be provided 

to all portal frames, except where solid mass/reinforced concrete walls in all bays on both sides 

of the frame, are carried up from ground level to at least two thirds of stanchion height. For 

bay width up to 4.8m eaves beams shall be UB 127 x 76 x 13kg/m or IPE 140.  Eaves beams 

to be fitted with 12mm end plates and bolted to the web of stanchion with 4 No 20mm bolts at 

each end. End plate thickness for rafter connections would be 12mm. Stanchions (152 x 152 x 

23.4kg/m UC or equivalent section) shall be installed in gable frames from foundation level to 

rafter at a maximum spacing of 5m. Cross bracing to both end bays shall be provided in the 

plane of the roof of all portal frames (2 No. X–braces per end).  Cross bracing shall consist of 

60 x 60 x 6mm angles secured to the rafters by 16mm bolts. In portal frame buildings 32m or 

longer, roof cross bracing and vertical cross bracing shall be installed in internal bays.  With 

4.8m bays, bracing shall be installed in every third bay. Vertical cross bracing of at least 60 x 

60 x 6mm angle shall be fixed to each end span, if built-in concrete walls do not extend to at 

least two thirds of stanchion height.  Additionally, in portal frame buildings 32m or longer, this 
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vertical cross bracing shall be installed in internal bays.  With 4.8m bays, bracing shall be 

installed in every third bay. Table 5 lists all the prescribed section by S. 101. 

 

Table 5: Stanchions and rafters for portal frames in IPE sections 

Span 
Bay 

widths 
Stanchions Rafters 

Knee 

haunch 
No. of Bolts 

m m 
IPE Sections 

(mm) 

IPE Section 

(mm) 

Length 

(mm) 

Knee 

Joint 

Apex 

Joint 

15 4.8 IPE 300 IPE 270 1500 8 6 

 

11. HEALTH AND SAFETY 

 

The Health and Safety Authority (HAS) published Code of Practice for Safety in Roof work 

which shall be consulted prior to any work being undertaken on a roof.  Concrete shall be to 

the standard set out in the Department of Agriculture, Food and the Marine specification S101 

and shall be certified in the same manner. Wiring and fittings shall be installed, and all work 

shall be carried out in accordance with the Fourth Edition of the National Rules for Electrical 

Installations, ET101:2008 specifically Part 7-705: Requirements for special installations or 

locations - Agricultural and horticultural premises.  

12. CONTROL OVER ENVIRONMENTAL EMISSIONS 

 

Waste Disposal: 

A shallow channel, 30mm deep, to collect wash-water shall be provided outside each box or 

behind each stall.  It shall be connected to a soiled water tank.  Tank is separate, it shall have a 

minimum size of 0.3m3 per week, which will accommodate six horses, with an additional 

0.05m3 per week for each extra horse. 

So for 20 horses the volume would be, 0.3 + 0.05 x (20-6) = 1m3 per week 

  

A manure pit is required, it shall be constructed in accordance with Department of Agriculture, 

Food and the Marine specification S108, and solid water tanks shall be constructed in 

accordance with Department of Agriculture, Food and the Marine Specification S.123. 

 

All-weather construction, as specified below shall be provided for all lunging areas and gallops.  

Field drainage for lunging areas may also need to be incorporated on certain sites, and is 

normally required for gallops. Exercise areas may be constructed with an all-weather surface, 

or be left in grass. 

 

A lower drainage membrane shall be used when the stone drainage bed is put directly onto 

topsoil, in order to prevent the mixing of stones and soil.  Where topsoil is removed, and the 

base is firm, this lower membrane is not essential.  The membrane shall be of porous 

polypropylene or polyester material, e.g.: Polybrane or equivalent, and shall be laid and 

overlapped to the manufacturer’s instructions. 

 

Field drainage shall be provided under the drainage bed for both lunging areas and all-weather 

exercise areas, where site considerations or local high rainfall may require rapid drainage.  It 

is recommended that the spacing of field drainage channels does not exceed 5m.  The drainage 

pipes used shall have a min diameter of 100mm and when layed the pipes shall be surrounded 

by a layer of ‘Pea Gravel’ as per figure 10. 
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Figure 10: Layout of drainage system 

 

In a circular gallop the main drainage bed, the membrane, and the surface, shall all be laid on 

a slight incline (20-30) towards the inner edge. The drainage bed shall be constructed of angular 

stones, 25mm to 50mm, with no fines, and shall be not less than l50mm in depth.  The top of 

the drainage bed shall preferably be above ground level in lunging and all-weather exercise 

areas. 

 

13. RECOMMENDED BUILDING LAYOUTS AND LANDSCAPING 

 

Tack Room: 

Tack rooms may be installed in line with loose boxes, either freestanding or in barns, or may 

be installed separately.  They shall be constructed to the same general standard as boxes, except 

that for internal walls well-pointed fair-face blockwork may be used without plaster. Sliding 

doors or swing doors shall be installed in tack rooms in American barns.  It is recommended 

that these doors have a secure locking mechanism. The maximum size of grant-aided tack 

rooms is 16m2. 

 

Feed Storage: 

Feed may be stored in haybarns or other equivalent stores, built to S.101; or within specified 

areas in loose houses or American Barns.  Meal may also be similarly stored, or kept in 

proprietary bins. 

 

Apron: 

A working apron, minimum 2m wide, shall be provided along the front of loose boxes and 

loose houses, of 125mm concrete on 150mm well compacted hardcore.  An extended roof or 
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canopy, 1m-1.5m wide, shall be provided over the apron.  No part of the canopy shall be less 

than 2.4m from floor level. 

 

Horse Stocks: 

It is recommended that stocks are installed internally in any suitable building, but where they 

will have limited use they may be placed externally in the yard.  Stocks shall be installed so 

that the horse may enter easily, and exit from the front with a clear space of 1.5m between the 

stock and the front wall. Timber posts shall be a min. of 125mm x 125mm, and steel posts a 

min. of 50mm x 50mm or 50mm OD round. The stock shall be securely fixed to the floor, 

normally with heavy-duty raw bolts, but steel posts may be fixed in position before the concrete 

floor is poured. The entrance and exit doors shall be of steel construction, or of solid timber 

encased in a galvanised steel frame. The dimensions are shown in Figure 11 below. 

 

 
Figure 11: Dimension of stock 

 

Shelter and Run / Exercise Area: 

The shelter shall be constructed to the Department of Agriculture, Food and the Marine 

specification S101 and clause 6 of this specification.  The run or exercise area shall be adjacent 

to the shelter where the animal will have access to at all times.  Please refer to Drawing no: 

UCD/BSEN30020/003 for detailed requirements of the building structure. The maximum 

stocking density for the run / exercise area shall not exceed 80m2/adult horse. 

 

Fencing: 

Fencing around the run / exercise area is to the Department of Agriculture, Food and the Marine 

specification S148.  Timber post and rail horse fencing may be used (Figure 12) but is not a 

requirement. It is a noticeable fact that timber fencing goes well with the horse farming tradition 

considering the architectural point of view. 

Front Door

1.2 - 1.4m

1.8 - 2m

2.25m

Back Door

0.67 - 0.9m
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Figure 12: Fencing in gallop area 

 

Lunging Area: 

Lunging areas shall be either circular with minimum diameter 15m, or as square as possible 

with minimum dimensions of 15m x 15m and shall have an all-weather surface.  Where 

possible, a 20m square, or diameter, is recommended. 

 

Exercise Area: 

Specially fenced separate exercise areas shall have a minimum size of 350m2 and a shorter 

side of at least 15m.  The riding area may be in grass or an all-weather surface. Figure 13 sows 

the portal steel frame in exercise area. 

 

 
Figure 13: Exercise area 

 

Gallop: 

All-weather gallops shall be a minimum 3m wide.  A straight gallop shall be at least 500m 

long.  A circular or oval gallop shall be at least 400m long, measured on the inner 

circumference.  It is recommended that, where land is available, gallops should be about 800m 
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long.  Gallops are normally fenced, but such fencing is optional.  The riding area may be in 

grass or an all-weather surface. 

 

Fencing of Lunging/ Exercise Areas: 

All fencing shall be to the standard as outlined in the Department of Agriculture, Food and the 

Marine specification S148.  All post and rail fencing shall also comply with Irish Standard I.S. 

Fences shall be at least 1.75m high, and be constructed as Post and Rail Fences with a minimum 

of 3 rails or of proprietary prefabricated fencing.  The height of the fence shall be measured 

from the ground level from the top of the riding surface to the top of the top rail. 

 

Post and Rail Fence: 

Posts shall be rectangular, minimum dimensions 150mm x 75mm (preferably 150mm x 

100mm), be at least 2.55m long, and be placed 0.8m into the ground.  Rails shall be 100mm by 

38mm.  Maximum spacing of posts is 2.4m.  Galvanised nails or screws shall be used.  Rails 

shall be on the arena side of the fence.  Post and rail fences may be constructed of proprietary 

PVC systems that have been previously accepted by the Department. 

 

Gates: 

Gates in lunging/exercise areas shall open both inwards and outwards; shall be at least 3m 

wide; shall be unsheeted; and when erected they shall be at least 1.75m high.  Gates may be of 

wood or galvanised steel.  Wooden gates shall have 4 horizontal 100mm x 40mm rails and be 

suitably constructed and braced.  Steel gates shall be heavy-duty type, and otherwise conform 

to IS 155:1967. 

 

Prefabricated fence: 

A concrete foundation ring, minimum of 300mm wide and 150mm deep shall be formed along 

the entire edge of the lunging area.  The fence must be so manufactured that each element can 

be set into the concrete foundation ring at time of pouring the concrete.  Under no 

circumstances can the fence simply be bolted to the concrete foundation ring.  All fences shall 

be set down to a depth of 100mm into concrete ring. 

 

Mechanical Walkers/Exercisers: 

Circular mechanical walkers may be installed with a minimum of four horse places and a 

maximum of eight.  Walkers consist of (a) an enclosed outer circular track; (b) the central 

machinery together with moving arms which divide the track into sections; and (c) an optional 

roof over the track area (Figure 14). For safety reasons it is recommended that walkers are not 

constructed adjacent to exercise areas.  It is also recommended that the site is accessible and is 

not located near main traffic routes in the farmyard.  All horse walkers shall be equipped with 

a dead stop break for safe loading and unloading. 
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Figure 14: The dimension of walker 

 

Outer Track: 

The dimensions of the track will normally be dictated by the chosen machinery and the dividing 

arms, but it shall be a minimum of 1.6m wide and a maximum of 2.4m. The floor of the track 

may be of 125mm concrete, on 150mm hardcore, with a permanent covering of vulcanised 

rubber tiles, wood chips (minimum of 150mm depth), or equivalent material accepted by the 

Department.  An all-weather surface (as per section 8) may also be installed.  A plain concrete 

floor is not accepted. If the track shall be sloped to the inner edge to prevent ponding, and 

adequate drainage shall be provided from the central area to the outside. The minimum 

diameter for walkers shall be 9.15m (30ft). 

 

Paint: 

All building roofs must be painted green to avoid contrast with the surrounding area. 10% 

difference between landscape and the wall & roof is permitted. There is no influence of hill 

terrain as it is situated in a flat terrain. The area is well covered by a lane of trees which 

detaches the inside activity from the outside. The farm fits nicely with the landscape. 

 

14. LIMITATIONS AND FUTURE WORK 

Detail estimation of HVAC system can be kept as the future work of the study. Detail structural 

design of structures, manure pit, and administrative building is required for quantification of 

materials in order to determine the cost-estimate. It will also accelerate the process of the he 

planning permission to sanction the grant.  
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15. CONCLUSION 

In conclusion the horse farm is a costly affair. According to TAMSII-National reference cost, 

10-12k Euro required for 20x20 lunging area and for the housing area 1-3k Euro required for 

each animal as a rule of thumb. Hence in our case (11000 x (15x37) / (20x20) + 2000 x 20) 

approximately more than 55k required only to build horse housing and exercise area. The 

admin building, cost of land feeding facility will cost separately. Advertising of recreation 

facility attached to the farm, breeding facility of horse and health monitoring are the most 

essential need to make it a profitable business.  
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2 Dimensions to be read not to be scaled. Module code: BSEN30020

3 Please read drawing in conjunction with other relevant drawings. Designed by: Rajat Nag

University College Dublin
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Stages in Planning Appeals 
Planning application to

 Planning Authority 

Application available for
public inspection

Submissions/Observations by 
interested persons/bodies to the 

planning authority

Planning authority decision

Planning authority documents 
available for public inspection

Applicant and others who made 
submissions to planning authority 

notified of decision.

Third Party Appeal¹

Appeal received by Board 
within 4 weeks of planning 

authority decision²

Appeal circulated to-

First Party Appeal

Applicant
Any observations within 4 

weeks

Appeal received by Board 
within 4 weeks of planning 

authority decision

Appeal circulated to-

Observations received 
from parties not 

normally circulated
__________________

Board may serve 
notice requesting extra 

information or 
documents to be 
submitted within 

specified time 
(minimum 2 weeks)

Grounds of appeal 
available for public 

inspection at planning 
authority’s office

Observers

Observations within 4 
weeks of appeal

Projects requiring an 
environmental impact 

assessment

Public notice by Board 
inviting observations

Report and 
Recommendation by 

Board’s Inspector

Planning Authority
Documents submitted to Board 

within 2 weeks.  Any 
observations within 4 weeks.

Oral Hearing request from 
Party to Appeal

Oral Hearing granted at 
discretion of Board

Parties and observers 
notified of location and 

date

Appeal decided by 
Board

Parties and observers 
notified of decision Observations within 4 

weeks of publication of 
notice

Oral hearing held by 
Board’s Inspector

1. Generally only by persons who have made a 
submission  or  observation  at  planning 
application stage.
2. Different period applies where   application 
for Leave to Appeal is granted.

Prescribed bodies notified 
of certain applications

Observations from 
prescribed bodies notified 

of certain appeals

Third Party (if any)
Any observations within 4 

weeks



Summary of  IPPC Licensing Process

STAGE 1

STAGE 2

Applicant makes pre-
application enquiry

Applicant applies
for licence

STAGE 3

STAGE 4

STAGE 5

EPA issues Proposed
Determination (PD)

Applicant publishes
notice of intention to

apply for a licence

EPA assesses
application

EPA Board determines
application

Applicant erects
site notice

Applicant notifies
Planning Authority

Applicant applies
for waiver of fee

EPA notifies statutory consultees

EPA receives submissions from any person

EPA requests additional information

Applicant submits additional information

Objection(s) received
by EPA

Objector requests
Oral Hearing

EPA assesses
objections

EPA circulates objections
to other objectors and

Applicant

EPA receives
submissions on

objections

Report on Oral Hearing

Applicant applies to EPA for refund of fee

Oral Hearing

EPA decision on Oral Hearing request

EPA publishes PD and notifies all parties

EPA publishes FD and notifies all parties

Consideration by
EPA Board

STAGE 6* EPA issues Final
Determination (FD)

* Any Judicial Review proceedings by Applicant or Third Party must be instituted within
8 weeks of the date of the Final Determination.
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Appendix III Video Reviews 

 

Instruction: The full page below here should be included in the appendix of your report. 

___________________________________________________________________________

YouTube Video Review 

Student name and number: Rajat Nag (15202684) 

YouTube link for video reviewed: 

https://www.youtube.com/watch?v=dOewzevBSOQ&list=PLSHmu2YM9V4lkUKLyNTgTrl

WGu-q7FFu3&index=16 

Title of Video: ‘Tendone and wine cellar’ 

Instruction: The full section below here only should be included in your post on YouTube in 

the comments section below the video. 

___________________________________________________________________________

1. How well did video directly address the intended technical area? 

Clarity of topic: 8 out of 10 marks 

Logical presentation: 8 out of 10 marks 

Evidence-based information: 9 out of 10 marks  

Credible sources: 7 out of 10 marks  

 

2. How well did the video communicate message under the following headings?  

Audio quality: 8 out of 10 marks  

Image quality: 8 out of 10 marks  

Cadence and rhythm: 8 out of 10 marks  

Language and vocabulary: 6 out of 10 marks  

 

3. Creativity of video? 15 out of 20 marks  

Comments:  

Great presentation with photographs and diagrams which reveals all logical explanations about 

the topic. 

The presentation requires reference and statistics from scientific journal papers for better 

demonstration. 

 

___________________________________________________________________________ 

https://www.youtube.com/watch?v=dOewzevBSOQ&list=PLSHmu2YM9V4lkUKLyNTgTrlWGu-q7FFu3&index=16
https://www.youtube.com/watch?v=dOewzevBSOQ&list=PLSHmu2YM9V4lkUKLyNTgTrlWGu-q7FFu3&index=16

