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INTRODUCTION

Septic tanks provide morethaen 2 million Australian
householdswith an effective, if not efficient, means of
removing household domesticwastesaway from the
livingarea. Their continued constructioninrural
residentialand fringe urban aresacclaimsthe
communitiesready acceptanced septic tanksas
something more than astop gap measure. Itis
estimated that 130,000 dwellings connected to
reticulated mainswater in New South Walesrely upon
septict anks to dispose d their household wastewater
(Bureau d Statistics,1987) while afurther 120,000
septicsystemsrdy upon rainwater inputs.

Aerated wastewater treatment systems (AWTS) are
becoming more commonly accepted as an effective
meansd treating and disposing of the domestic
wastewater othert han through sub-surfacedisposal
fields(or trenches). While the solid particlesmay be
greatly reduced and chemical treatment o bacterial
populations performed, sodium salts pass through the
system completely unaffected. Al common sodium
saltsare highly solubleand cannot be preapitated
from solution.

Municipal sewage treatment systems combinea
number d engineering principlesto treat a
community's grosswastewater. Inasimilar manner,
sodium dlats pass through the system, in some cases
concentrated becaused the effectsd evaporation over
large surfaceareasin treatment lagoons. Finaly,
however, the treated wastewater isdisposed of either
back to theriver system or through a reuse project.
Unfortunately the detrimental effectsof these sodium
richwaters are overl ooked.

Thispaper will addresssome of the misconceptionsd
treated domesticeffluent and the effects o sodiumin
the environmental disposal of thefinal product.

Whilethe problemsof hi gh nitrogen, phosphorus and
bacterial populations aresimilar for sub-surfaceand
surfacedisposal from septictarks, aerated systems,
and munici pal sewage treatment works outflows, only
the sodium factor will be treated here.

CURRENT AUSTRALIAN RESEARCH

Most o theresearchinto the disposal of septic tank
effluent has beenlifted from the United States. Few
projectshavelooked at the reasonsfor failure and

assumed an under-designed length o disposal trench
based upon hydraulic loadings. Similarly aerated

wastewater treatment systemsaredesigned upon the
disposal o cleanwater rather than sodium rich water

Researchwork being undertaken by post graduates at
Sydney University hasinvestigated aerated treatment
systems, predominantly with respect to nitrogenand
phosphorus. Similarly, work on re-useprojectsby
CSIRO and others, particularlyinlight of the
cyanobacteria (blue-green algae) outbreakshasnot
adequately addressed the effectsd sodium on re-use
and disposal.

Theauthor iscurrently researchingthe soil absorption
and treatment o septictak effluentaspart of a
Doctor o Philosophy thesis. Thethrust o that
research encompassesthe effectsd high sodium
absorption ratiosin all wastewater, whether single
dwelling or community based.

CURRENT EFFLUENT DISPOSAL

Sodium Factor

Themajority o septic tank effluent disposal problems
stem from theinability o thesoil profileto adequately
dissipate the water away from thetrench. Thi s results
in the effluent surfacing at some point along the trench
or blocking theflor of effluent from the tank inwhich
case the overflow occursat thet ank.

Inthecase d aerated wastewater treatment systems,
loss o infiltrativecapacity under sprinkler systems, or
death o vegetationhasnot beenidentified asrelated to
thechemistry d the wastewater, in particular to the
sodium adsorption ratio.

Re-use projects commonly monitor the chemistry of
the treated water, in terms o bacterial contamination,
residual chlorine, nitrogen and phosphorus. Few
projectsmonitor theeffectsd high sodium adsorption
ratios even though annual sedium budgetsare more

t han ten timesthe phosphorus loadings. Hydraulic
loadings are often the determinant in designd re-use
systems, particularlyinwetland systems.

PERCOLATION TESTS

Theinformationavailableto Loca Governmentbodies
suggests that the standard percolationtest
(Department of Public Health, 1961; VictoriaHealth
Commission, 193 and AS1547) should be employed for
the design o sub-surface disposal trenches. No
percolation test makes mention of soil structural
stability, impervious horizons or duplex soil profiles.
One criterion that each test hasin commonisthat the
water used for the testiscleanwater. While the test
may givesomeindication o the clean water
percolationd the soil, it does not account for the
cationswithin the septic tank effluentwhich may have
a deleteriouseffect upon theinfiltrativecapaaty o the
soil.

The hydraulic conductivity o the soil may be greatly
reduced by the presenced sodium ionswithin the



effluent. The sodium ionsincrease the dispersion of
the clay colloidscausing a physical blocking of the
micropores Within the soil. Thisphysical blocking is
irreversiblethrough the use o hydrogen peroxide,
gypsum or other chemicals. Theeffectsd thesodium
ionscan befurther exacerbated by the ammoniumions
in theeffluent (fromthe partial nitrigication of organic
materials).

It has been shown by a number of researchersthat the
ratio of thesodium ionstothe calcium and magnesium
ions (Sodium Adsorption Ratio) can berelated to the
potential for awater to affect the hydraulic
conductivity of asoil. Thisismore particular for asoil
already high in sodium (high exchangeablesodium
percentage) and exacerbated by low electrical
conductivity.

Research undertaken by theauthor (Patterson, 1989;
1991) has quantified thechangesinhydraulic
conductivity foranumber o soils, with levelsd SAR
commonin septict ank effluent. All soilstested
reflecteda significant decreasein infiltrationwith
sodium richwater. Thisreduction will occur inboth
sub-soilsand surface soils, thus affecting both
traditional drainfields, aerated wastewater treatment
plants and land disposal re-use options.

Datawill be presented which indicates the changein
hydraulic conductivity (infiltration) of a grey brown
podzolic (duplex) with three simulated septic lank
effluents. A typical septictank effluentwitha
rainwater i nput hasan outflow SAR in the order d
SAR8. Thi s indicatesareduction o effluent
infiltrationcompared with rainwater infiltrationint he
sub-surface horizon by twenty five times (100to 4mm/
day). Similar resultshave been obtained on aranged
soilsand indicate the lack o correlation between
rainwater and effluent in percolation tests.

Reticulated Water Supplies

Many reticulated water suppliesthroughoutnorthern
New South Waleshave SARsat levelswhere
dispersion o soil colloids may occur from infiltration
of treated water through thesoil. Without any
additional sodium contribution from soaps, laundry
detergents or human diet, these waters are unsuitable
for traditional drainfield disposal. Thusvariabilityin
soil percolation testswill result from the chemistry o
the treated water supply.

Sodium Increments from Domestic Usage

A survey o anumber of sewage treatment workswas
undertaken toindicate theincreasein sodiumion
concentrationsconsistentwith urban usage. Graphical
datawill be presented to indicate theinput water from
atreated reticulated supply and the oufflowfrom the
final treatment pond. Asall sodium salts, thereisno
mechanismfroremoval o the offending sodiumions.
Sodium adsorption ratios (SAR) greater than 3to 5
havethe potential for soil dispersion. Thesevalues,
whiielower than septic tank effluent reflect the
alteration of water quality through domestic

consumption.

Thepotential impact o the higher SARsis on both the
river system and the soil disposal field in re-use
projects. Asloading ratesequivalent to 5 tennes per
hectare of commonsalt are typical, many systems
exceed that annual dosing rate. Thussalinityisd
concernin oneareabut not in sewage disposal options.

Laundry Detergents

Thelargest singlecontribution to sodium ionsin
domesticeffluent isfrom laundry detergents. Sodium
saltsare used becaused their high selubility and are
generally not a problem where wastewater i s disposed
o to ocean outfalls, Where outfalls areto clean river
systems, wetlands or soil absorption, the potential for
sodium problemsissignificantly increased.

Somebranks o laundry powder contain more than
40%d the contentsas sodium sul phate, used asafiller
and o dubiousvalueinwash performance. Where
septict ank effluentisto be disposed of by sub-soil
infiltration, sdlection o low sodium detergents should
haveahi gh priority. Unfortunately, thisinformationis
not readily availablefor the cdnsumer. The author has
examined 41 popular brands and concluded that only
fivearesuitablefor septictanks.

FUTURE DIRECTIONS

That septict anks will continue to be an important part
o both rural and peru-urban devel opmentscannot be
overstated. The problemsassodated with disposal of
septic tank and aerated wastewater treatment system
effluent will continuewhileever thereislittle or no
education o the home owners, poor standard trench
dimensionswith respect to soil typeand lack o
understanding by local authoritiesd the specific
effectsd sodium upon that soil.

Similar problemswill becomeapparent after aerated
wastewater treatment systemscontinue to dispose of
their effluent on the same soil environment. Re-use
projects must address the sodium factor to ensure the
long term viahility of expensive disposal systems.

Theeffects o sodium on the mgjority d Australian
soilsisunderrated i n most guidelinesfor the disposal
d wastewatersto asoil profile. The exchangeable
sodium percentage at which Australian soilstend to
disperseisaslow as6 units (Northcote and Skene,
1971) while American soil scientists usel5asa cut off.

Other statutory authority guidelinesfail to differentiate
between clean water and sodium rich water in
determining hydraulic conductivity in percolation
tests. Until acknowledgmentismade d the
contribution o sodium ions to soil dispersion, the
failured traditional drainfieldswill continue.

CONCLUSIONS

Theneed for theeffectsd sodium upon soils used for
the disposal d wastewaterscannot be too highly
stressed. Whether the effluentid disposed d to sub-
surface (absorption) trenches or the surfacesoils



(irrigation), the effects of sodium saltson hydraulic
conductivity are pronounced.

In quantifyingwastewatersfor disposal to asoil itis
imperativethat both the exchangeablesodium
percentage (ESP of thesoil) and the sodium adsorption
ratio (SAR o thewastewater) areclearly indicated.
Whereeither the ESPor SAR are unsuitable,
ameliorationeither of the effluent or the soil will be
required. Inany circumstancessoil percolation tests
using cleanwater are unsuitable and will inevitably
lead to incorrectdesigns.

Solutionsto the above disposal problemsare
achievablewithin simple economicterms. However, a
holistic approach by a number o government
instrumentalities i Srequired for guidance of
homeownersfor the benefit o sustainable wastewater
disposal.
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Saturated Hydraulic Conductivity
Grey-brown podzolic, Armidale NSW
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Figure 1. Loss of infiltration capacity with increasing SAR
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Figure 2. Range of SarR in reticulated town water suppl es (NSW)
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Figure 3. Change of Sar in selected tows due to urban consunption
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Figure 4. Frequency distribution of popul ar brands of |aundry detergents.



