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The Facility for Advancing Water Biofiltration (FAWB) aims to deliver its research findings in a variety 

of forms in order to facilitate widespread and successful implementation of biofiltration 

technologies.  This Practice Note for In Situ Measurement of Hydraulic Conductivity is the first in a 

series of Practice Notes being developed to assist practitioners with the assessment of construction 

and operation of biofiltration systems. 

Disclaimer: Information contained in this Practice Note is believed to be correct at the time of 

publication, however neither the Facility for Advancing Water Bioifltration nor its industry partners 

accept liability for any loss or damage resulting from its use. 

1. SCOPE OF THE DOCUMENT 

This Practice Note for In Situ Measurement of Hydraulic Conductivity is designed to complement 

C!².Ωǎ DǳƛŘŜƭƛƴŜǎ ŦƻǊ {ƻƛƭ CƛƭǘŜǊ aŜŘƛŀ ƛƴ .ƛƻǊŜǘŜƴǘƛƻƴ {ȅǎǘŜƳǎΣ ±ŜǊǎƛƻƴ нΦлм όǾƛǎƛǘ 

http://www.monash.edu.au/fawb/publications/index.html for a copy of these guidelines).  However, 

the recommendations contained within this document are more widely applicable to assessing the 

hydraulic conductivity of filter media in existing biofiltration systems. 

For new systems, this Practice Note does not remove the need to conduct laboratory testing of filter 

media prior to installation. 

2. DETERMINATION OF HYDRAULIC CONDUCTIVITY 

The recommended method for determining in situ hydraulic conductivity uses a single ring 

infiltrometer under constant head.  The single ring infiltrometer consists of a small plastic or metal 

ring that is driven 50 mm into the soil filter media.  It is a constant head test that is conducted for 

two different pressure heads (50 mm and 150 mm).  The head is kept constant during all the 

experiments by pouring water into the ring.  The frequency of readings of the volume poured 

depends on the filter media, but typically varies from 30 seconds to 5 minutes. The experiment is 

stopped when the infiltration rate is considered steady (i.e., when the volume poured per time 

interval remains constant for at least 30 minutes).    This method has been used extensively (e.g. 

Reynolds and Elrick, 1990; Youngs et al., 1993).   

 

Note: This method measures the hydraulic conductivity at the surface of the soil filter media.  In 

most cases, it is this top layer which controls the hydraulic conductivity of the system as a whole 

(i.e., the underlying drainage layer has a flow capacity several orders of magnitude higher than the 

filter media), as it is this layer where fine seŘƛƳŜƴǘ ǿƛƭƭ ƎŜƴŜǊŀƭƭȅ ōŜ ŘŜǇƻǎƛǘŜŘ ǘƻ ŦƻǊƳ ŀ άŎƭƻƎƎƛƴƎ 

ƭŀȅŜǊέΦ  Iowever this shallow test would not be appropriate for systems where the controlling layer 
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is not the surface layer (e.g. where migration of fine material down through the filter media has 

caused clogging within the media).  Lƴ ǘƘƛǎ ŎŀǎŜΣ ŀ ΨŘŜŜǇ ǊƛƴƎΩ ƳŜǘƘƻŘ ƛǎ ǊŜǉǳƛǊŜŘΤ ŦƻǊ ŦǳǊǘƘŜǊ 

ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘƛǎ ƳŜǘƘƻŘΣ ǇƭŜŀǎŜ Ŏƻƴǎǳƭǘ C!².Ωǎ ǊŜǇƻǊǘ άIȅŘǊŀǳƭƛŎ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ōƛƻŦƛƭǘŜǊ 

ǎȅǎǘŜƳǎ ŦƻǊ ǎǘƻǊƳǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘΥ ƭŜǎǎƻƴǎ ŦǊƻƳ ŀ ŦƛŜƭŘ ǎǘǳŘȅέΣ ŀǾŀƛƭŀōƭŜ ŀǘ 

www.monash.edu.au/fawb/publications/index.html. 

2.1 Selection of monitoring points 

For bioretention systems with a surface area less than 50 m2, in situ hydraulic conductivity testing 

should be conducted at three points that are spatially distributed (Figure 1).   For systems with a 

surface area greater than 50 m2,an extra monitoring point should be added for every additional 

100 m2.  It is essential that the monitoring point is flat and level.  Vegetation should not be included 

in monitoring points.   

 
Figure 1.  Spatially distributed monitoring points 

 

2.2 Apparatus 

 The following is required: 

 100 mm diameter PVC rings with a height of at least 220 mm.  The bottom edge of the ring 

should be bevelled and the inside of the ring should be marked to indicate 50 mm and 150 mm 

above the filter media surface (Figure 2). 

 40 L water 

 100 mL, 250 mL and 1000 mL measuring cylinders 

 Stopwatch 

 Thermometer 
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 Measuring tape 

 Spirit level 

 Hammer 

 Block of wood, approximately 200 x 200 mm 

 

 
Figure 2.  Diagram of single ring infiltrometer 

 

2.3 Procedure 

a. Carefully scrape away any surface covering (e.g. mulch, gravel, leaves) without disturbing the 

soil filter media surface (Figure 3b). 

b. Locate the ring on the surface of the soil (Figure 3c), and then place the block of wood on top of 

the ring. Gently tap with the hammer to drive the ring 50 mm into the filter media (Figure 3d).  

Use the spirit level to check that the ring is level.  

Note: It is essential that this the ring is driven in slowly and carefully to minimise disturbance of 

the filter media profile.   

c. Record the initial water temperature. 

d. Fill the 1000 mL measuring cylinder. 

e. Using a different pouring apparatus, slowly fill the ring to a ponding depth of 50 mm, taking care 

to minimise disturbance of the soil surface (Figure 3f).  Start the stopwatch when the water level 

reaches 50 mm.   

f. Using the 1000 mL measuring cylinder, maintain the water level at 50 mm (Figure 3g).  After 30 

seconds, record the volume poured. 

g. Maintain the water level at 50 mm, recording the time interval and volume required to do so.   
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Note: The time interval between recordings will be determined by the infiltration capacity of the 

filter media.  For fast draining media, the time interval should not be greater than one minute 

however, for slow draining media, the time between recordings may be up to five minutes. 

Note: The smallest measuring cylinder that can pour the volume required to maintain a constant 

water level for the measured time interval should be used for greater accuracy.  For example, if 

the volume poured over one minute is 750 mL, then the 1000 mL measuring cylinder should be 

used.  Similarly, if the volume poured is 50 mL, then the 100 mL measuring cylinder should be 

used. 

h. Continue to repeat Step f until the infiltration rate is steady i.e., the volume poured per time 

interval remains constant for at least 30 minutes. 

i. Fill the ring to a ponding depth of 150 mm (Figure 3h).  Restart the stopwatch.  Repeat steps e ς

 g  for this ponding depth.   

Note: Since the filter media is already saturated, the time required to reach steady infiltration 

should be less than for the first ponding depth. 

j. Record the final water temperature. 

k. Enter the temperature, time, and volume data into a calculation spreadsheet (see 

άtǊŀŎǘƛŎŜ Note 1_Single Ring Infiltration Teǎǘψ9ȄŀƳǇƭŜ /ŀƭŎǳƭŀǘƛƻƴǎΦȄƭǎέ, available at 

www.monash.edu.au/fawb/publications/index.html,  as an example). 

2.4 Calculations 

In order to calculate Kfs ŀ ΨDŀǊŘƴŜǊΩǎΩ ōŜƘŀǾƛƻǳǊ ŦƻǊ ǘƘŜ ǎƻƛƭ should be assumed (Gardner, 1958 in 

Youngs et al., 1993): 

ʰƘ
fseKK(h)       Eqn. 1  

where K is the hydraulic conductivity, h is a soil pore structure parameter (large for sands and small 

for clay), and h is the negative pressure head.   Kfs is then found using the following analytical 

expression (for a steady flow) (Reynolds and Elrick, 1990): 

12

12
fs

HH

QQ

a

G
K      Eqn. 2  

where a is the ring radius, H1 and H2 are the first (50 mm) and second (150 mm) pressure heads, 

respectively, Q1 and Q2 are the steady flows for the first and second pressure heads, respectively, 

and G is a shape factor estimated as: 

0.184
a

d
0.316G      Eqn. 3  

where d is the depth of insertion of the ring and a is the ring radius. 

G is nearly independent of soil hydraulic conductivity (i.e. Kfs and h ) and ponding, if the ponding is 

greater than 50 mm. 
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Figure 3.  Measuring hydraulic conductivity   


