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Introduction 
Once again a strong turnout of 38 farmers were in attendance at the 4th 
meeting of the Forth Monitor Farm. 
 
Aim of the Project 
To improve the efficiency and profitability of farms within the Forth area 
by establishing and demonstrating best practice on the Forth Monitor 
Farm. 
 
Aim of the meeting: 
Farmers throughout the length and breadth of Scotland have suffered 
greatly over the past two years with the constant wet weather.  The 
compaction effects of running heavy machinery on saturated soils are 
well documented and it is vital now more than ever to upgrade and 
maintain working drainage systems.   
 
Arnprior is no exception to this and the Community Group took the 
opportunity to go round the farm to look at the existing soil conditions 
and the drainage systems that are in place.  Seamus Donnelly, a soil 
specialist from the SAC Consulting Stranrear office, was invited to 
speak at the meeting and demonstrate best practice in terms of 
drainage techniques as well as how best to alleviate the effects of soil 
compaction.  The format for the day was as follows: 
 

 Progress report from Duncan on what has been happening on 
the farm since the previous meeting 

 Soil Drainage & Aeration – Presentation from Seamus Donnelly 
(SAC Consulting) on the principals of drainage systems 

 Farm Tour looking at soil conditions and existing drainage 
systems 

 “Drainage in to Practice” – Demonstration of the various modern 
drainage techniques that exist and how to implement them 

 Group discussion on issues faced at home and how best to 
manage them. 

 
Monitor Farm Progress Report: 

 

 Sheep scanned at 178% 

 22 in-calf Angus cross cows bought from farm in Angus to boost 
numbers 

 8-10 years old in calf to sim bull 
 Due to calve in March 
 Will put fitter ones back to bull and cull the rest 

 

 Spring Beans sown ahead of the meeting as well as some 
winter (!) oats 
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Soil Drainage 
 

 
 
With the withdrawal some 30 years ago of government subsidy for installation 
of drainage systems in Scotland, comparatively little investment has taken 
place in the intervening period.  Many of the current issues with regard to 
drainage stem from old systems that are now failing and problems are 
exacerbated by the extremely wet weather that has been experienced over 
the past two years.  
 
At Arnprior there are a range of old and new systems in place. Rainfall over 
the past two years has been well above average and the benefit of investment 
in repairing and upgrading existing drainage systems, as well as installing 
new ones in recent years, has paid off (see the above picture of a relatively 
new system on the carse ground at Arnprior). 
 
The following pages summarise what was discussed at the meeting in terms 
of the principals of drainage and drainage design.  Some recommendations 
for improvements at Arnprior were made and these are summarised at the 
end of the report 
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Drainage Problems 
 
Ground Water Problem: 
 
 
 

 
 Free draining soils allow rapid infiltration to water table 

 Without drainage, the water table will rise 
 
 

Surface Water Problem: 
 
 

 
 
 
 
 
 
 
 
 

7 



                                                                         

The Forth Monitor Farm is supported by the Scottish Government Skills Development 

Scheme and Quality Meat Scotland 

 

 
Benefits of Good Drainage 
 

 Improved Root Growth 

 Better crop/grass yield 

 Better animal health – reduce risks of some parasites and diseases 

 Less surface run-off 

 Longer utilisation of fields 
 
 
Effect on root growth: 
 

 
 
 
 
 
 
 
How to Recognise Poor Drainage 
 

 Water lies on the surface 

 Water can be seen in a soil pit – often at base of topsoil 

 Roots are brown and shallow 

 Dull grey colours (rusty or multi-coloured) 

 Mottled colours in subsoil 

 Sour Smell 

 Un-rotted manure or crop residues 
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Mottles Subsoil:                                                  Well-drained soil 
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Drainage Design 
 

 Design for the desired outcome – allow for expansion at a later date 

 Design from the outfall back 

 Install ditches on boundaries where possible 

 Isolate the site-gravel catchment drain 

 Minimise the requirement for culverts – potential for blockage in the 
future 

 Install correctly sized pipes where required – use gravel if necessary 
 

 
Drain Layout and Spacing: 
 

 
 
 
Problems to look out for 
Peat: 
 

 As it dries it shrinks and can move 

 Avoid pipes on deep peat – install pipes on mineral soil where possible 

 Don’t cut ditches into sloping ground to avoid peat slippage 
 

Other Problems: 
 

 Iron ochre blocks pipe drains – design to allow pipes to be jetted 

 Running sand – problems with pipe stability 

 Spring and seepage water – make sure the system collects these 

 Roots! 
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Secondary Treatments 
 

 Increases effectiveness of drainage systems 

 Can rejuvenate the system 

 BUT use the RIGHT treatment method at the RIGHT time 
 
Subsoiling 
 
Subsoiling aims to loosen the soil and allow water to flow more freely through 
it – can also break up pans.  Subsoiling can be effective in soils of low clay 
content or stony soils where mole drains would not work. 
 
When to subsoil: 

 Only when necessary – check the subsoil for compaction 

 When the subsoil is brittle i.e. not too dry or too wet 

 Post harvest subsoiling is usually best in terms of land access and soil 
suitability (but not in 2011 or 2012!) 

 
How to subsoil: 

 Set the subsoiler below the compact layer at 16-18” 

 Subsoil across field drains 

 Subsoiler should be at least 10cm above the drains 

 Check to see if the operation has worked after the first pass 

 Use shallow leading tines with the subsoiler 
 
Moling 
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Recommendations for Improvements at Arnprior 
 
Having inspected a number of sites at Arnprior and looked at the various 
systems in place and assessed the varying soil types, Seamus came up with 
some specific recommendations for three problem areas on the farm: 
 
Carse Ground: 
There is a mix of old and new drainage systems in existence on the lower part 
of the farm which are tied in to a good network of ditches.  Duncan has also 
tried mole ploughing with some degree of success.  With that in mind Seamus 
has recommended that a gravelled system be put in at 30m spacings which 
should then be mole ploughed across the drains.  
 
Dry Field: 
One of the lighter fields on the middle part of the farm was looked at.  The 
field has some relatively new drains.  Duncan had installed these without 
using gravel but due to the fact the soil was lighter, they were working fairly 
well with the exception of a low lying shallow gully.  The drain was followed 
back and the presence of lying water could be down to a blocked drain, a 
spring or subsurface run-off.  It was recommended that Duncan carry out 
some more investigation with a digger before possibly installing 3 relatively 
shallow, gravelled drains.  These should be run across the slope and around 
the basin area to seal it off.  It was deemed that it would be worth spending 
money here at this stage as the current problem effectively splits the field and 
adversely effects access. 
 
Upland Grazing: 
A grazing field in the upper part of the farm was assessed.  The field has an 
impermeable silty clay subsoil and contains a lot of rushes.  Duncan had 
installed a leader drain without gravel but would now need to invest further in 
a gravelled system covering half of the field to get it properly drained.  Given 
the high cost of doing this and the fact that it is a grazing field it is unlikely that 
Duncan will elect to do this at this time. 
 
Take Home Messages 
 

 Don’t rush in – pick the right field 

 Assess the real problem 

 Is a totally new scheme needed – would secondary treatment or jetting 
be enough? 

 Isolate the problem – think where to site the catchment drain 

 Design it correctly – spacing? how much gravel to use?  

 Don’t forget the old system – tie new drains in to existing system 

 Calculate the cost and weigh up the value of the benefit 

 Use an experienced drainage contractor 

 Seek (independent) advice 


