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1 INTRODUCTION 

 
A site appraisal with recommendations was requested in relation to this school sports ground 
created and sown in the summer of 2013.  It was apparent that the construction work had consisted 
of the levelling of subsoil or spoil from the adjacent school building development.  Topsoil had been 
imported and distributed over this and pipe drainage installed at approximately 5 metre centres.  The 
grass cover had been maintained through the following winter and into the growing season of 2014. 
 

 

Table 1-1  View of the site from the south west corner, looking towards the school 
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2 CONDITION OF THE SURFACE 

2.1 Surroundings 

The playing area is entirely surrounded by hard-standing constituting footpaths connecting the 
school, car parks and the Walsham le Willows sports centre. The sports centre is to the north, 
Walsham le Willows School for Boys to the east and a car parks to the south and west. 
 

2.2 Dimensions 

The area of the site was calculated to be 8069 m2.  This constituted a single rectangular area, 
approximately 123 metres west to east and 65 metres north to south.  The area is shown in Table 
2-1. 
 
Within this was a single rectangular platform around which embankments had been formed leading 
up or down to the kerbed perimeter.  The maximum rectangle that could be located within this 
smaller area was approximately 110 metres by 57 metres. 
 

 

Table 2-1  Area of the site with internal platform 
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2.3 Slope 

Spot heights were determined at the locations shown in Table 2-2.  These were at key locations 
around the kerbed perimeter and at 9 locations in and around a single rectangular platform situated 
within this and approximately the largest such rectangle the platform will accommodate. 
 

 

Table 2-2  Locations and elevations of spot heights 

The average slope of the platform was determined from the planar regression of the 9 platform spot 
heights and the results are indicated in Table 2-3 in relation to north and south and in Table 2-4 in 
relation to the direction of play. 
 

Direction Slope Percentage 1 in … 

North – South -0.01548 1.548 65 

West - East -0.00053 0.053 1887 

Maximum 0.0155 1.549 65 

Table 2-3  Slopes in relation to north / south 

Direction Slope Percentage 1 in … 

Across -0.01567 1.567 64 

Along -0.000926 0.0926 1079 

Maximum 0.0157 1.57 64 

Table 2-4  Slopes in relation to direction of play 

There is a significant cross fall, with the land falling to the north by around 0.86 metres.  East to 
west, and mainly along the direction of play, barely any fall existed at all. 
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2.4 Levels 

 
The extent of surface undulation was assessed by measuring spot heights at 2 metre intervals along 
two transects running along and across the direction of play.  The results, expressed as vertical 
deviation (mm) from the average slope along each transect are shown in Table 2-5 along the length 
of the pitch and in Table 2-6 across the width. 
 
   

 

Table 2-5  Vertical deviation in surface (mm) over length of pitch 

 

 

Table 2-6  Vertical deviation in surface (mm) across width of pitch 
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These data are expressed as their summary statistics in Table 2-7.  This shows a greater variation 
across the pitch than along it, possibly arising from the direction of travel of most of the surface 
preparation equipment. 
 
 

Parameter Along length 
(mm) 

Across width 
(mm) 

Average deviation 
Maximum deviation 
Average adjacent 2 m variation 
Maximum adjacent 2 m variation 

8.2 
21.6 
5.0 

12.0 

19.5 
35.5 
11.1 
27.2 

Table 2-7  Summary transect levels data 

 
Beneath a rigid straight edge, 2 metres in length, maximum surface deviation at a smaller scale was 
also recorded at 7 random locations.  The results are provided in Table 2-8 and the average 
deviation was found to be 13.4 mm and maximum deviation 27 mm. 
 

Location Maximum 
deviation 

(mm) 

1 
2 
3 
4 
5 
6 
7 

14 
8 
9 
27 
8 
13 
15 

Table 2-8  Maximum surface deviation (mm) beneath 7 randomly-located straight edges 

 

2.5 Ground cover 

Ground cover was provided chiefly by perennial ryegrass with few, if any, other sown species.  
Broad-leaved weeds were fairly frequent and included, in diminishing order of frequency, clover, 
dock, thistle and the very occasional chickweed. 
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Table 2-9  Broad leaved species noted among the sward 

 
Sward density was slightly lower than would be expected for a mature sward though this will almost 
certainly increase further through the next growing season.  Occasional patches of exposed sandy 
soil were noted scattered throughout the surface and typically around 50 mm across. 
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Table 2-10  Sward showing typical shoot density 

  
Ground cover was complete over the platform area.  The only exceptions occurred in the perimeter 
embankments and included a drain over which grass had only recently been sown and was in an 
early state of establishment.  This is shown in Table 2-11. 
 

 

Table 2-11  Small, re-seeded herringbone drain extension in north-west corner 

Sward height on the day of the assessment was recorded using a prism sward height indicator.  This 
showed an average height of around 30 mm, as illustrated in Table 2-12, though mowing had clearly 
not been undertaken during the days immediately prior to the inspection. 
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Table 2-12  Sward height 

2.6 Infiltration  

The infiltration rate of the field was measured using double ring infiltrometers and the water 
temperature was taken.   
 

 

Table 2-13  Infiltration rate measurement at Walsham le Willows School 

 
The rates recorded were standardised to 10 C and the results are shown in Table 2-14. 
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Infiltrometer Standardised 
infiltration 

rate (mm/hr) 

1 
2 
3 

1.22 
9.10 
3.02 

Average 4.45 

Table 2-14 Infiltration results (mm / hour) 

 

2.7 Hardness 

Hardness was measured using a Clegg Impact Soil Tester with a 0.5 kg hammer at locations 
illustrated in Table 2-15.   
 
These data indicate that all tested locations fall within Sport England guidelines1. In addition, the 
data were classified according to Agrostis’ internal categorisation as soft (less than 80), preferred 
(80 to 120) or hard (more than 120).  There was some variability between each test location, which 
is highlighted in Table 2 3, however all locations were found classified as within the ‘preferred’ range 
though to the softer end. 
 

 

Table 2-15  Location of Clegg sampling points 

 
 
 

                                            
1 Sport England guidance notes for natural and artificial pitches 
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Sample location 1 2 3 4 5 

  62 88 94 96 78 

  75 86 99 84 98 

  98 92 61 87 95 

  93 80 77 84 75 

  90 88 73 94 88 

  82 86 83 67 64 

  80 87 87 91 74 

  87 104 84 109 91 

  86 97 75 73 85 

  82 88 76 96 90 

  82 86 90 81 106 

  90 94 77 76 80 

Average 83.92 89.67 81.33 86.50 85.33 

Standard 

deviation 8.92 6.00 9.91 11.10 11.23 

            

Global average 85.35         

Global std dev 10.01         

 

Table 2-16 Clegg results (gravities) 

 

2.8 Site geology 

2.8.1 Solid geology 

The British Geological Survey (BGS) classifies the site as being of the Harwich Formation.  This is 
described to typically occur in the vicinity as ‘glauconitic silty or sandy clays, silts and fine- to coarse-
grained glauconitic sands, some gravelly, varying to flint gravel beds.  Thin beds of grey clay occur 
in some parts, as do shell-rich beds and thin beds of argillaceous limestone.  Volcanic ash is a 
significant minor component in some parts of Kent and southern Essex. The Harwich Formation 
commonly includes a shelly marine fauna but locally a brackish water fauna’. 

2.8.2 Drift Geology  

No drift deposits are recorded by the BGS. 
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2.9 Soil type 

2.9.1 Soil Survey of England and Wales 

Due to the urban nature of the area, the exact location of the site has not been classified by the Soil 
Survey of England and Wales.   Very close by, however, the Fyfield 4 Association is prominent.  This 
is formed over Mesozoic and Tertiary sand and loam.  It is described as a ‘deep well drained often 
stone-less coarse loamy and sandy soil.  Some fine loamy soils with slowly permeable sub-soils and 
slight seasonally waterlogged fine loamy over clayey soils.  A risk of water erosion is recorded.’ 
 

2.9.2 Excavation 

Examination of the soil profile revealed a blend of topsoil and Leighton Buzzard sand that extended 
to around 75 mm.  The profile, shown in Table 2-17, suggested that this had been created through 
the use of a stone burier or power harrow operating after a significant quantity of sand had been 
applied to the topsoil surface.  A further 75 mm of organic clay loam with many pebbles lay beneath 
this blend and constituted the topsoil without sand amendment. 
 

  
 

Table 2-17  Soil profile between drain lines showing region of sand blending 

 
The subsoil consisted of a moist clay with many pebbles. 
 
Grass roots could be seen to be extending 75 to 150 mm but were most concentrated within the top 
top 75 mm. 
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2.9.3 Structural characteristics 

Soil structure was observed to be very dense below 75 mm.  Samples of topsoil were taken for 
analysis of bulk density, total porosity and field volumetric moisture content (Field VMC expressed 
as a percentage) using a Van Walt Intact Soil Corer.  Samples were taken from two depths 
corresponding to the blended sand and soil region and the topsoil only region.  The results are 
presented in Error! Reference source not found..   
 
Bulk density and total porosity are inversely related and values of bulk density above 1.6 (total 
porosity less than around 40 %) demonstrate a considerable degree of compaction.  The soil’s field 
VMC, representing the soil’s moisture content on the day of the inspection. 
 

Sample Bulk density Total porosity Field VMC (%) 

1 1.55 41.35 26.33 

2 1.72 35.20 26.97 

Table 2-18  Bulk density and total porosity 

2.10 Artificial drainage 

The arrangement of pipe drains could be discerned from the condition of the sward as more vigorous 
grass growth had taken place along lateral drains.  This may be seen in Table 2-13.  Their location 
could therefore be identified and it was clear that lateral drains had been incorporated running across 
the pitch and at 5 metre centres.  The main drain and any inspection chambers could not be 
identified although what appeared to be a small herringbone extension in the north west corner may 
have been added to a main drain running along the northern perimeter. 
 
Excavation over one of the lateral drains revealed an identical profile to that of the adjacent topsoil 
with pea shingle, presumably extending down to the pipework, at around 200 mm depth or the base 
of the topsoil.  This is shown in Table 2-19.  This manner of construction suggests that the pipe 
drains were cut into the subsoil formation surface before the topsoil was placed over the top and 
prepared accordingly. 
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Table 2-19  Excavated lateral drain showing pea shingle at around 200 mm 
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3  SPORT ENGLAND 

The various test results are set against Sport England Performance Quality Standards and are 
indicated in Table 3-1.   
 

Element 
RFC 

Limits Site data Pass/Fail 

        

Grass height (mm) 30-60 30 Pass 

        

Ground cover (mm) >70 100 Pass 

        

Broad leaved weeds (%) <10 8 Pass 

        

Thatch depth (mm) <15 5 Pass 

        

Water infiltration rate (mm/h) >2 4.45 Pass 

        
Evenness (2 m straight edge - 
mm) <25 20 Pass 

        

pH 5.8-7.5 7.18 Pass 

        

Average slope along - westward <1.00-1.25 0.27% Pass 

        

Average slope across - northward <1.25-2.00 1.55% Pass 

        

Hardness (gravities) 40-180 85.4 Pass 

 

Table 3-1  Sport England rugby PQS table 

 
Clearly the site passes all criteria.  This is not to say that the pitch is perfect by any means and the 
detailed assessments that have been undertaken as part of this investigation indicate certain 
measures ought to be undertaken in order to achieve the best possible performance from the facility 
that has been created.      A discussion of what those measures should be is provided below along 
with recommendations on how best to achieve them. 
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4 DISCUSSION 

The facility has been reasonably well constructed and grass establishment has been successful.  
There may have been little choice available regarding the topsoil which is not ideal, being rather 
high in clay content and stones.  It is the texture of this material that I think is chiefly responsible for 
the low infiltration rates that were measured.  The pipe drains at the base of this will no doubt 
facilitate effective management of seasonal ground water that may come into the system from the 
bottom up.  In order for them to be more effective in removing surface water that passes downwards 
through the topsoil, improvements to the topsoil structure should be brought about as intensively as 
possible.  This means aeration and the most effective means of doing this will be through the use of 
a verti-drain.  Over time, structure will be restored to the topsoil by more natural means, particularly 
after a dry summer when cracking will occur.  The situation regarding water infiltration can therefore 
only improve. 
 
Two points about the mode of construction should be made.  Firstly, the location of the topsoil over 
drain lines already cut into the subsoil is able to produce a uniform finish to the surface.  The 
possibility of improving surface water movement through the topsoil in the vicinity of the drain is lost, 
however.  If drains are cut through the topsoil and the upper section of the backfill consists of a 
coarse sand, that sand can be integrated with the topsoil during the surface preparation.  This 
increases the porosity in the vicinity of the drain but unsightly lines of dry and sandy soil are avoided 
through the in situ mixing process. 
 
The second point refers to the manner of integration of sand carpets.  A good deal of sand has been 
incorporated into this construction and, given the effects on the porosity (Table 2-18), this is clearly 
providing an advantage.  That advantage could have been greater, however, if the sand had not 
been blended quite so intensively and deeply within the topsoil.  Grass roots will readily grow through 
25 to 50 mm or more of pure sand over a fertile and moist topsoil.  The existence of a ‘cleaner’ sand 
carpet is then able to provide more rapid removal of surface water.  This is an advantage for example 
if rain occurs during the hours before use is made of the pitch.  While the water will not have reached 
the drain lines, the sand carpet can absorb it and therefore prevent it laying in the surface and 
disrupting the performance of the pitch. 
 
We detected a certain amount of surface variation within the plane of the playing area.  This was 
greatest along the direction of play which implies that the passage of the machinery was to a large 
extent responsible for this.  Over time this relatively minor effect will diminish.  The following of the 
advice concerning verti-draining and rolling will accelerate this. 
 
Grass growth will require the usual more intensive fertiliser input over the first two years or so.  This 
in turn will require a regular mowing programme to be followed.  Mowing is a crucial factor in the 
promotion of a dense and more wear resistant surface.  Essentially, the more frequently mowing 
can be undertaken, the better will be the sward and this is particularly so during the first few seasons.  
Thereafter normal soil pitch maintenance procedures should be able to sustain a good surface.  In 
the short term, selective weed control would be appropriate. 
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5 RECOMMENDATIONS 

5.1 Specific points 

5.1.1 Mowing 

Rugby pitches used for the sole purpose may be mown at heights of between 50 and 75 mm (for 
which a rotary mower is essential).  In order to improve and maintain sward density, however, this 
height should be reduced during as much of the growing season (close season for rugby) as 
possible.  A standard height during May through to August of 25 mm would be advantageous. 
 
Closer mowing requires more frequent mowing.  At least twice weekly at the height of the growing 
season.  That frequency relaxes of course as growth generally slows with the season and with the 
weather conditions. 

5.1.2 Fertiliser 

A very effective conventional fertiliser programme for a new surface such as this would consist of 
up to 6 applications of a 12 : 6 : 6 granular fertiliser through the growing season.  This would certainly 
promote sufficient growth to accommodate the mowing and other mechanical operations that the 
surface needs to be subject to. 
 
During October, given the mildness of winters as they seem to be and given the abundance of 
perennial ryegrass in the swards, a slow release fertiliser application would be appropriate.  Typically 
this would consist of a granular product containing up to 18 % nitrogen. 

5.1.3 Aeration 

It is vital that the soil structure is improved and compaction through play is avoided.  For the purpose, 
long and necessarily broad tines (25 mm) should be used on the verti-drain set to achieve maximum 
heave and the surface treated up to 4 times each year.  The procedure should be conducted during 
periods when access and penetration are not too disruptive to the surface which is likely to be 
between around October and April.  Most aeration procedures are ultimately beneficial but this 
programme may prove to be all that is required to maintain this particular facility. 
 

5.1.4 Weed control 

There may be sufficient warmth left in the autumn for an immediate application of selective weed 
killer to be effective.  Failing this, such an application should certainly be made next spring using 
suitable and approved products for the control of clover in a mature grass sward. 
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5.2 General points 

5.2.1 Line marking 

If the more elevated mowing heights are adopted, rugby lines are usually painted onto lines of closer 
mown turf, cut using a pedestrian mower.  This makes for clearer line definition and a better-
presented pitch. 

5.2.2 Post incorporation and ball-stop netting 

The foundations required for the proper installation of rugby posts are very considerable in size and 
their incorporation into pitches is a procedure not to be underestimated.  It is recommended that an 
experience contractor be appointed to undertake this task. 
 
There would appear to be a very great risk of balls being projected onto the car parks at either end 
of the pitch, particularly to the east.  During the installation of the posts, consideration should 
therefore be given to the simultaneous incorporation of ball stop netting. 

5.2.3 Divot repair during periods of use 

A 50 : 50 sand / soil mix would provide a suitably fertile medium when provided with sufficient seed 
for the immediate repair of damaged areas as these develop during use of the pitch.  Ensure that a 
plentiful supply of seed is mixed in prior to application to the grounds.  Pure ryegrass should be used 
for this purpose in order to achieve maximum rate of recovery. 
 
Divot repair needs to be conducted thoroughly and with a care towards the likelihood of seed 
establishing and the maintenance of a suitably smooth and level surface.  This applies in particular 
to the end of season.  Any bare ground that is allowed to persist over the winter months and into the 
following spring is almost certain to give rise to a crop of broad leaved weeds. 

5.2.4 Supplements 

Iron sulphate may be applied in an appropriate form from October through to April.  As a powder, 
bulked with sand, this will discourage worm and disease activity.  Liquid formulations are less 
effective against worms but nevertheless can improve the appearance and overall condition of the 
grass.  Applications may take place every 6 weeks over this period. 
 
During the growing season, seaweed-containing products can be very effective, particularly for 
improving the appearance of the surface prior, for example, to a particularly high profile event.  
Products are often sold blended with a liquid fertiliser which adds to the effect.  These do not contain 
sufficient nitrogen to unbalance the granular fertiliser programme to any great extent and so may be 
used fairly frequently, as circumstances require. 
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5.2.5 Top dressing 

Top dressing with sand improves performance in many ways.  It is a costly procedure, however, and 
therefore the timing and manner of application needs to be optimised if the investment is made.  Use 
a medium coarse, lime free, sand.  The pitch will absorb up to 80 tonnes in a single application which 
would ideally be made in August when grass growth will be accelerating and when the benefits of a 
sandy surface will be appreciated by the first users of the surface during the playing season. 
 

5.2.6 Maintenance calendar 

A suggested maintenance programme is provided in Table 5-1.  This is of course entirely flexible as 
it should be in response to varying ground and weather conditions and the demands of the game.  
 
 

 

Table 5-1 Calendar of regular maintenance work 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Vert-Drain

Rolling

Weed Control

Scarification

Overseeding

Fertiliser (12:6:6)

Fertiliser (slow rel)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

Vert-Drain

Rolling

Scarification

Weed control

Hollow coring

Overseeding

Fertiliser (12:6:6)

Fertiliser (slow rel)

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

Apr May Jun

Jan Feb Mar Apr May Jun

Jul Aug Sep Oct Nov Dec

Jul Aug Sep Oct Nov Dec

Jan Feb Mar
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5.2.1 Maintenance advice 

For further details or to establish an ongoing advisory arrangement concerning the maintenance of 
the surface contact Agrostis on 01359 259361 or email info@agrostis.co.uk. 
 
 
 
 
 
 
 
 
 
 
Signed: 
 

 
Dr Tim Lodge 
Director 
 
3 November 2014 
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