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The Facility for Advancingatér Biofiltration (FAWB3imsto deliver its research findings in a variety
of forms in order to facilitate widespread and successful implementation offilb@tion
technologies. ThisPractice Note fotn SituMeasurement of Hydraulic Conductivity isetfirst in a
series of Practice Notes beindgvelopedto assistpractitioners with the assessmenof 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 fom SituMeasurement of Hydraulic Conductivity designed to complement

Cl2 ., Qa DdzA RSt Ay Sa T2N {2Af CAt SN aSRAL AY
http://www.monash.edu.au/fawb/publications/index.htnfbr a copy othese gui@lineg. However,

the recommendations contained within this document are more widely applicable to assessing the
hydraulic conductivity of filter media iexistingbiofiltration systems.

For new systems, thBractice Noteloes notremove the need to conatt laboratory testing of filter
mediaprior to installation

2. DETERMINATION OF HYDRAULIC CONDUCTIVITY

The recommended method fodetermining in situ hydraulic conductivityuses a single ring
infiltrometer under constant head.The single ring infiltrometeconsists of a small plastic metal

ring that is driven 50 mm into the soil filter medid. is a constant head test that is conducted for
two different pressure heads (6mm and 1% mm). The head is kept constant during all the
experiments by pouringvater into the ring. The frequency of readings of the uale poured
depends on thdfilter medi, but typicallyvaries 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 lea80 minutes). This method has been used extensivédyg.
Reynolds and Elrick, 1990; Yourgal., 1993)

Note: This method measures the hydraulic conductivity at the surface of the soil filteranddi

most casesit is this top layer whicktontrols 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 fineBeA YSy 4 ¢Aff 3ISYySNIffte o6S RSLR
f I & Sowewver this lshallow test would not be appropriate for systems where the controlling layer
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is not the surface layefe.g. where migration of fine material down through tHéter media has

caused clgging within the media).Ly GKA& OFasSs | WRSSLI NAy3IQ VYSi
AYF2NXYIEGA2Y 2y GKAA& YSGK2RX LX SI&aS O2yadAZ i C! 2
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2.1 Selection of monitoring points

For bioretention systemswith a surface area less than 5@,rn situ hydraulic conductivity testing
shoud be conducted at three points that are spatially distribufgdgure 1) For systems with a
surface area greatethan 50 nf,an extramonitoring poirt should be addedfor every additional

100m? It is essentialthat the monitoring point is flat and {el. Vegetation should not be included
in monitoring poins.

Figurel. Spatially distributed monitoring points

2.2 Apparatus
The following is required:

e 100 mm diameter PVCngs with a height of at least 22mm. The bottom edge of the ring
should be levelledand the inside of the ring should be marked to indicate 50 mm and 150 mm
above the filter media surfadgigure2).

e 40 L water

e 100 mL, 250 mL and 1000 mL measuring cylinders

e Sopwatch

e Thermometer
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Measuring tape

Spirit level

Hammer

Blockof wood, agproximately200x 200 mm

1560 mm water level mark
(inside ring)

- 50 mm water level mark
(inside ring)

........

Figure2. Diagram of single ring infiltrometer

2.3 Procedure

a.

Carefully scrapaway anysurface coveringe.g. mulch, gravel, leaves)ithout disturbing the
soll filter media surfacéFigure ®).

Locate the ring on the surface of the g@ilgure 3c)and then placehe block of wood on top of
the ring Gently tapwith the hammerto drive the ring 50nm into the filter media(Figure 3d)
Use the spirit level to check that the ring is level.

Note: It is essentialthat thisthe ring is driven irslowly and carefly to minimise disturbance of
the filter media profile.

Record the initial water temperature.
Fill the 1000 mimeasuring cylinder.

Using a different pouring apparatusowly fill the ringto a ponding depth of 50 mm, taking care
to minimise disturbancef the soil surfacéFigue 3f). Start the stopwatch when the water level
reaches 50 mm.

Using the1l000 mLmeasuring cylinder, maintain the water level at 50 r{fiigure3g). After 30
seconds record thevolumepoured

Maintain the water level at 50 mm, recordingettime interval andvolumerequired 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 draininmedia, the time inteval should not be greater than omainute
however, for ow draining media, théime between recordings may heoto five minutes.

Note: The smallest measuring cylinder that can pour the volume required to maintain a constant
water level for themeasuredtime interval should be used for greater accuracy. Ba@neple, if

the volume poured over one minute 760 mL, then the 100mL measuring cylinder should be
used. Similarly, if the volume poured is 50 mL, then the 100 mL measuring cylinder should be
used.

h. Continue torepeat Step funtil the infiltration rateis steady i.e., the volume poured per time
interval remains constant for at lea30 minutes.

i. Fill the ring to a ponding depth of 150 m(fkigure 3h) Restartthe stopwatch. Repeat steps €
g for this ponding depth.

Note: Snce the filter media is already saturatediet 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, andvolume data into a calculation spreadsheet (see
Gt NI KofeA Gifigle Ring Infiltration #eli WO El Y LI S /| &vlildblel ai A 2 y & PE
www.monash.edu.au/fawb/publications/index.htmbas an example)

2.4 Calculations

In order to calculate K- WDl NRY SN & Q 06 $héuld Deasuned (FRdNGLIBKIBE & 2 A f
Young<t al,, 1993):

K(h=K.e"' Eqgn. 1

whereKisthe hydaulic conductivityh isa soil porestructure parameter (large for sands and small
for clay) and h is the negative pressure head K is then found using thdollowing analytical
expression (for a steady flofReynolds and Elrick, 1990)

G(Q-Q
Ko =—| —=—— Egn. 2
® a{HZ_Hlj q

where a is the ring radiusH; and H, are the first(50 mm)and second150 mm)pressue heads,
respectively,Q; and @, are the steadyflows for the firstand second pressure hegdespectively,
andGisa shape factor estimated as:

G=O.316§+0.184 Eqgn. 3

whered isthe depth of insertion of the ring analisthe ring radius.

Gis nearlyindependent of soil hydraulic conductivity (i/§s andh) andponding, if the ponding is
greater than ® mm.
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Figure3. Measuringhydraulic conductivity



