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________________________________________________________________ 
 

Attention: Fred Wallefeld  From: Peter Ruscoe  
Organization:  Wood & Grieve Engineers Ref:  WGE01               
Phone: 9842 3700   Phone: 9402 8245 
Date: 4/8/16    Pages: 1 of 3 
 
RE: McLean Oval, Denmark  
 
Introduction 

Based on the site investigation by WGE and soil analysis by Sports Turf Technology, 
this is a preliminary report on the issues and recommendations to address the drainage 
problem at McLean Oval.  

Issues identified in the site investigation 

1. Excessive organic matter 

There is a concentrated layer of organic matter on the surface of the profile to a depth of 
approximately 60 mm, as shown in the photo below. Excessive organic matter is 
detrimental for drainage because it clogs up the sand and slows infiltration, especially 
when the surface becomes sealed from usage in wet conditions. In the bad areas where 
the ground stays wet for extended periods, the playing surface is extremely soft and 
muddy, making it prone to severe wear damage. 

 

Sports Turf Technology measured the proportions of fine organic matter and sand on a 
volume basis in the top 60 mm of these core samples. This confirmed the high organic 
matter content, indicating that sand is no longer the primary medium. 

 McLean Oval (0-60 mm) Guideline 

Volume of Fine Organic Matter 72% <30% 
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2. Sand profile 

Below the surface layer of organic matter, the particle size distribution of the sand in the 
100 to 300 mm zone is ideal for a sports field. However, the hydraulic conductivity under 
compaction is much lower than it should be for that sand. Further testing found that the 
sand contains fine organic matter (up to 30% by volume) that is obviously affecting water 
movement.  

Particle Size Distribution 

Sieve size Description % Retained by weight 

Location 3  
(100-300 mm) 

Guidelines 

1.0-2.0 mm Very coarse sand 0.1 0-10 

0.5-1.0 mm Coarse sand 5.3 0-20 

0.25-0.5 mm Medium sand 75.1 55-90 

0.15-0.25 mm Fine sand 15.4 <20 Maximum 
combined 

proportion of these 
fractions should not 

exceed 25% 

0.05-0.15 mm Very fine sand 2.1 0-10 

<0.05 mm Silt/Clay 1.9 0-4 

 
Saturated Hydraulic Conductivity 

 Location 3 (100-300 mm) Guideline 

Hydraulic conductivity at 
maximum compaction 

170 mm/hour >500 mm/hour 

 

In-Situ Hydraulic Conductivity (By Shire of Denmark) 

 Hydraulic Conductivity Guideline 

Site 1 (NW Corner) 24 mm/hour >500 mm/hour 

Site 2 (NE Corner) 248 mm/hour >500 mm/hour 

Site 3 (SE Corner) 323 mm/hour >500 mm/hour 

Site 4 (SW Corner) 22 mm/hour >500 mm/hour 

 

3. Clay subgrade 

Along the western side of the ground, for a distance of approximately 30 metres from the 
boundary line, there is clay at a depth of approximately 300mm, forming a perched water 
table in the sand profile. After rainfall events, it is presumed that the sand profile would 
stay saturated for extended periods, causing the poor conditions on the surface. 

 
4. Drain spacing 

Inspection of the site confirms that areas of acceptable surface condition and reduced 
waterlogging along the western edge of the oval coincide with existing subsoil drainage 
lines (refer to survey from Shire of Denmark).  

The subsoil mainline along the western edge of the oval has also been inspected and 
confirmed as being clear and at sufficient depth (min 650mm to invert) to drain lateral 
subsoil lines. 

No information on the condition or quality of the lateral subsoil drainage lines was 
available (confirming depth, grade, construction detail). 



However, there are still waterlogged and damaged turf areas where subsoil drains have 
been installed, indicating that a lack of subsoil drainage alone is not the issue. 

It can therefore be concluded that subsoil drains are working to some extent. However 
drains may be too far apart to remove the free water in the profile within a reasonable 
timeframe after rainfall events, and additional factors such as high surface layer organic 
matter content and poor sand layer drainage are contributing to the issues.  

(By WGE Engineers, August 2016) 

 
Recommendations 

Option 1: Playing Field Reconstruction 

To rectify the drainage problems along the western side, the existing profile needs to be 
removed and replaced, and additional subsurface drains installed on closer spacing. The 
existing profile would need to be excavated to the clay layer, replacing it with 300 mm 
depth of clean sand, and laying turf rolls. 

Costing: 
1. Install 1600m subsoil lateral lines and 50m additional mainline pipe work. $55,000  

2. Remove existing turf and unsuitable subgrade and install free draining subgrade 

material (‘root zone sand’ as specified) and replace turf. 

a. For half oval (~8,000m2) $235,000 

i. Cut and remove 350mm = $40,000 

ii. Place and compact 300mm = $50,000 

iii. Additional irrigation replacement/repair = $10,000 

iv. New turf (@$15/m2, rate from Albany CPSP) $135,000 

Construction Costs= $290,000 ex GST 

+ Design (@ 5% of Works) $14,500 

+ 10% Contingency of $29,000 

 

Total Option 1 works = $333,500 ex GST  

 (By WGE Engineers, August 2016) 

Option 2: Remedial drainage works 

The following works will give an improvement in the winter performance of the western 
side of the ground, while maintaining the existing turf and sand profile, and minimising 
the cost and disruption to the playing surface.  

Depending on success of remedial works, they can be followed by ‘full reconstruction’ of 
areas not showing adequate improvement.  

� Install subsurface drains at 4-metre spacing.  

o (Install 1600m subsoil lateral lines and 50m additional mainline pipe work. 

$55,000 ex GST)  

o Design $4,500 ex GST 

o Total = $59,500 ex GST 

(By WGE Engineers, August 2016) 

 

� Insert sand slits to break through the surface organic layer and provide channels 
for water movement down to the sand profile. The process involves cutting 
narrow slots, 20 mm wide and 270 mm apart, and inserting sand to a depth of 
approximately 130 mm. The sand insertion machine and outcome of the process 
are shown in the photos below. In the Perth region, the cost is approximately 
$8000/ha for the supply and insertion of sand. 

� (10,000m2 + Mobilisation  ~$15,000 ex GST)  

(By WGE Engineers, August 2016) 



       

 

 

� Top dress with 15 mm (150 m3/ha) of sand. The sand top dressing will form a 
distinct layer on the surface to limit the exposure of the organic layer to foot traffic 
in wet conditions. This will help to prevent the surface becoming sealed up and 
muddy.  

� (10,000m2 of top dressing, 150M3 of Sand @ $30/m3 = ~$7,500)  

 

Total ‘Option 2’ Remedial Works = $82,000 ex GST 

(By WGE Engineers, August 2016) 
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