
,' I, • . ' -- I ·' . .· . . ..· .. · .. 

_Oep~rtment of Com~e_rv(ition and Lan9. Manageme-nt (1993) 

'~ . -· . - • J 

1 • ' . 

·, I 

- ~ 

.. ~ 
. 

~; . • J ...._ • ' • 

"9todee ,, ' 
. . ~ 

' ' 

'· \ . 

' l . , 

' .· . ' \ , 

1 . 

. I - Dryia~q SalinitY·.: :Site Report _· . 
~ ' ' I 

' I • ' 

for piezometers loc_ated on "Gienlee" 
' '· ' . .· - : ... ' . •. . 

_Dick's;.Creek catchment, Yass N.S.W 
I • • • I -~ . . 

i. 'I .. ;-.· 

. j 

. ' ~ 1.' , 

by Cathy Nico.U ,.· . ' . 
\ .. · 

. ' 

Yass Salinity Abatement Demonstration 




FORWARD 


Funding from the National Afforestation Program and the Natural Resources 
Management Strategy have enabled dryland salinity processes to be investigated 
in the Dick's Creek and William's Creek areas. This series of reports was 
prepared with the aim of simply collating the groundwater and soils data 
collected by staff funded by these programs over the past four years. A 
secondary aim is the provision of a very brief interpretation for landholders 
and departmental staff. 

The author wishes to thank the following people for their invaluable 
contributions towards the data collection and interpretation in this report. 
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contained in this report. 
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SITE SUMMARY: "Glenlee", Dick's Creek 

Dense Tirrber" 

PLAN 
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CONSERVATION AND LAND MANAGEMENT 
S .C. S. 2D142H 

YASS SAL INITY ABATEMENT 
DEMONSTRATION PROGRAM 

PROPERTY No. 88 
I . & C. BUTT 

Figure A. Map showing location of bores. 

Reason(s) for piezometer installation; 
Monitor an unmodified, forested, potentially saline subcatchment. 

Catchment Description; 
Sideslopes and ridgetop are forested. The valley floor has a 3 % slope, 
is cleared and is prone to surface waterlogging in winter. 

GeolOQYi 
Ordovician metasediments. 

Soils: 
Red podzolics on sideslopes, with lithosols on steeper slopes and 

derived from depositional material , onridgetop. Solothsjsolodics, 

valley floor. 


Landscape Situation; 
The piezometers are located in a transect which begins at the top of the 
cleared part of a valley floor (SCS500A) and ends at the outlet o f the 
subcatchment (SCS503) . All piezometers monitor the groundwater in the 
soloth/solodic soils. There is no surface evidence for soil salinity . 



DATA SUMMERY AND INTERPRETATION 

Groundwater Data; (see Section 3 for data) 

SCS500A and SCS502 contain water only during periods of high rainfall 
in winter, when the groundwater level can be within two metres of the 
surface. The rate and degree of groundwater increase (and decline) in 
these two bores indicates that these soils are well drained (high 
permeability) or that their capacity to store water (low porosity) is 
very low, or a combination of both. 

None of the other bores ever contain water, including SCS500B, which is 
deeper than SCS500A and adjacent to it. While this may be a result of 
low porosity soils at depth, it also indicates that the shallow 
groundwater does not penetrate to any great depth at that site and that 
the deeper bedrock groundwater system is not interacting with the 
shallow system in any way. So at the surface, soils are freely draining 
a nd groundwater flow is downwards. However, all the recharge to the 
s hallow groundwater system is either removed by lateral drainage, or 
it is removed by evapotranspiration. There is no evidence for deep, 
vertical drainage from the shallow groundwater system to the deep one. 

The EC of the groundwaters is always less than 0.4 dS/m (non-saline) 
when measured, but this may reflect the fact that the groundwater is 
sampled only when it is diluted by the winter recharge. 

Soil sample Data; (see section 4 for data) 

The EC (1;5} ranges from 0 to 0.05 dS/m at the surface to 0.1 dS/m at 
depth, except for the soils taken from SCS503 for which the EC reaches 
0.33 dS/m at 5 m depth. 

The soils have an alkaline pH trend, increasing in pH from 6.0 at the 
surface to 8.0 to 8.5 at 2.0 to 3.0 m depth, then remaining at that pH 

to the depth of investigation. 

EM - 34 Results; (see Section 5 for data) 

nge from 7 mS/m on the rocky ridges to 25 mS/m on the1
EM v a ues r; c soils on the valley floor. Once the EM value exceeds 10 
solothjsolo ~ ot th dscape can be concluded0 1dS/m, the presence of dust depos~ so ~n e an 


t o 2 f o r further explanat~on).
( see Sec ~on 

Interpretation; 

0o ho t h nt the presence of theThe high level of afforestat~on ~n t ~s ca c me , 00 

So ;ls and the presence of the dust deposits ~ond~cate thoat
soloth/solodic • 11 1 
the results obtained here approximate those of a pot~nt~a Y sa ~ne 
unmodified catchment. significant characteristics of th~s catchment a~e 
the seasonal waterlogging in the valley floor (which may not occur ~f 
the valley floor was forested) and the accompanying large r~nge ~n 
groundwater levels in shallow bores, indicative of low poros~ty and 
possibly high permeability soils in the surface layers. 

The separation of the deep and shallow groundwater systems is indicated 
by the failure of the deeper bores to ever contain water. This may be 
a result of extremely low porosity and low permeability material at 
depth which is acting as a confining layer on the deep groundwater 
system. Alternatively, the high degree of afforestation in the 
catchment may be maintaining a low recharge regime so that the deeper 
groundwater system is not under sufficient pressure to penetrate the 
highly consolidated dust deposits in this valley. Installation of a 
bore into the bedrock and some soil porosity and permeability tests 
are necessary to aquire further information to determine which 
interpretation is the most accurate. 

In the absence of the above information, it can only be suggested that 
this subcatchment should remain uncleared due to the presence of t he 
dust deposits, which are currently thought to predispose a site to 
dryland salinisation. 





DRYLAND SALTING PROCESSES 


Dryland salinity is a form of land degradation whereby rising groundwater levels 
cause salts to accumulate at the soil surface. This can lead to declining p l a nt 
growth and to changes in the composition of a plant community as some plant 
species are more sensitive to salts. In extreme cases the areas become bare o f 
vegetation and are prone to erosion. As well as killing vegetation, the sa l ts 
enter the streams and rivers through rainfall runoff and through the groundwater 
system. This can devastate the ecology of a river and it reduces the quality 
of the water for domestic, industrial and agricultural purposes. 

1. CAUSES OF DRYLAND SALINITY 

Dryland salinity is caused by a combination of two factors: high groundwa ter 
levels and a source of salt. 

1.1 Hi~h Groundwater Levels 

Groundwater in the Yass Valley is contained in the fractures i n t he be drock 
and in the soil and weathered rock (Figure A). 
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Groundwater levels are influenced by the amount of water which enters the 
groundwater system (recharge) and the amount of water which leaves the ·T ~ I 
groundwater system (discharge). In catchments where recharge and discharge . r il" 
are balanced there will be no long term net change in groundwater level. . rA 

r 
(i) Variation Across Catchments . I t)1 

Both recharge and discharge can vary dramatically from one part of a . ! ~ \ 
catchment to another. The rate of recharge tends to be higher where soils I 
are shallow or stony and where water can drain freely through the soil 
into the groundwater. Recharge, then, will be highest where there are · fI ~ f ractures in exposed bedrock or old root channels which allow rainwater 

• 
I · ~ ~ ~ to bypass the soil profile to flow directly to the groundwater system. 

Where there is a heavy clay subsoil or some other impervious layer, 

• 
~ 

r echarge rates can be greatly reduced. 

-;;J ' 
Di schar ge rates are highest where the groundwater system i~tersects the 

ground surface. This occurs naturally in watercourses and ~s the . reason 
 ~ ~ 
streams keep flowing through dry months of the year. Discharge ~s then • 
de t ermi ned by the amount of ground intersected by the groundwater system, • ;;1
the local permeability of the groundwater system and the groundwater 

pressure. A site where the area of ground intersected by the groundwater 

s y ste m is large and for which the permeability and groundwater p~essure 
 • 4 
are high will experience high discharge. Conversely, a site for . w~~ch the • ?1area of intersection is small' and for which the permeab~l~ty and 

g roundwa t er pressure are both low ~ill experience low discharge. 
 ~ I• 
Di s c harge can also be limited by other local site factors. A small ~ ~ · catc hme nt outlet in relation to the rest of the catchment can cause 

groundwater pressures to back up behind the catchment outlet, as if it were 
 ~ ~I a dam, the r e by reducing discharge. Other factors, such as high amounts 

0 f 1 · · d of rock
c ay ~n t he so~ls, and the presence of impermeable ban s or 

geolog i c a l faults , can have the same effect. 

~
• 
~ ~ Groundwater levels are highest in catchments for which recharge is high 


and disch~rge is low. In catchments modified by clearing, for example, 

~ ~~ ~echarge ~s greatly increased as there are fewer deep rooted trees to 


~ntercept a nd e vaporate rainwater, allowing more rainfall to reach the 
 ~ ~ grounds urface . The replacement pasture or crops generally have a much 

shallower r oot s y s t em than any of th . . t . plants (trees, shrubs 
. e or~g~na1 na ~ve . ~ ;(!
or even nat~ve pasture s) and so use less water from the soil prof~le. The 

consequence o f thi s i s that the soil is generally wetter and as the root 


~ 
zone from whic h plants can d r aw water is shallower more water can get past 

~he root zone into the g r oundwater system . In fac~, rechar ge is increa~ed 
 ~ ',() 

y any land management p r actice which reduces the amount of vegetat~ve 

cover, such as overg razing o r long fallow per iods in cropping systems. 
 ~I :()., 
(i) Seasonal Variation ., ;()
~he amount of recharge can va ry d r amatically accor ding to season . Recharge 

~n the Yass Valley increases in winter due t o both a lowe r evapor ation rate 

and a higher amount of rainfal l duri ng winte r. Ther e i s , ther e f o r e, not •• '[) 


on~y more rainfall during winter, but it i s mor e effective (i . e . more 
.{ 
~~ 

ra~nfall r.eaches the groundwate r s y s tem ) . I n s ummer, t he hotter weather 
causes an ~ncrease i n e vaporation r a tes s o the trees a nd pas t ur es use mor e ,. 1 p 
water, the soil is d r ied out more, and~ l arge r proportion of any r a i nfall 

~~~ i 

4fl. ·[ 

..... 
\ f 

~s evaporated. These factors can cause summer recharge to declin e to 
almost zero in some areas. 

The amount of discharge is generally not seasonally dependent as it is 
determined more by the site specific factors described above. Howe ver, 
discharge is ultimately driven by recharge, as this determines the amount 
of groundwater available for discharge. There is more groundwater i n the 
system during winter as a result of higher recharge, and this leads to an 
increase in groundwater levels. This can cause the area of ground 
intersected by the groundwater system to increase so that discharge can 
be greater in these months than in summer when groundwater levels are 
generally lower. The higher evaporation rates during summer appear to have 
little effect on discharge rates as there is a limit to how deep the effect 
of evaporation will go. 

In catchments which have not been modified by clearing, groundwater leve l s 
can fluctuate seasonally by 2 m to 5 m or even more (Figure B) . 
Groundwater levels are typically higher during winter, when recharge 
exceeds discharge, and they are lower in summer when recharge i s much 
reduced (to almost nothing) and is much less than discharge. 

S o i l Co n se r v a tio n Se r v ic e 
P eriod ~ Y •or P lot Start 00:00_01 1'011'1 QB'il 
tnl •t"'<CI I 28 Coy Plot [:n(l 00:00_01 /01 / 1 QQ.3 

Figure B. Typical groundwater level variation(l) for 

an uncleared catchment (in m abov e sea level). Monthly 

rainfall is marked as (2) . 


This general seasonal pattern can vary markedly, as demonstr a t e d by the 
groundwater levels in Figure B. Groundwater levels wer e highest in 1990, 
when 56 % of the annual rainfall occur red in late autumn to early spring : 
the coldest months in the Yass area . In 1992 , groundwater l e vel s we re much 
lower than in 1990 even though the annual rainfall total was hig her in 1992 
than in 1990 . Only 36 % of the annual rainfall for 199 2 occurred in the 
coldest months. This left the majority of the rainfall f or the warmer 
months, when recharge rates are much lower due to e vaporat i on . This 
demonstrates that recharge rates can be mor e dependent o n the amount of 
seasonal rainfall than on the amount of a nnual r a i n fa l l . 

(i i i) Consequences of High Gr o undwater Le v e l s 

When r echarge r ates in a c a tchment have been inc r eased by activities s uch 
as clear i ng , and hav e r ema i ned h i gh f o r a l o ng eno ugh period , groundwater 
levels i nc r ease t h r oughout t he c atchment . High groundwater levels are 



~.:w 

·~ __J) ) 
evident first as areas subject to seasonal waterlogging, which are in 
relatively low points in the landscape, such as in valley floors. Also -=11> 
present may be a landscape feature, such as a narrowing of the catchment 
outlet or an impermeable band of rock, which constrains water flow in some ·-~)) 
way. Groundwater is discharging at these points, and although the rate • _ _Ql
of discharge may increase marginally, it may not be sufficient to keep pace 
with the increased recharge rate. Groundwater levels in these cases will 

• 
~) lkeep increasing and the area affected by waterlogging may increase and •

become perennially waterlogged. 

• ., ~) 

waterlogging due to high groundwater levels can generally be seen once 
the groundwater level is within 2 m of groundlevel, as water from the 
watertable can then move upward to the surface through capillary action. • .,I 
The amount of seasonal variation of the groundwater level is then severely 
reduced, and if groundwater levels keep increasing to above groundlevel 
so they become artesian, then the amount of seasonal variation can be as ~1•small as only a few centimetres (Figure C). 

<~ ··
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Figur e C. Typical groundwater level variation (1) for a ~ 
piezometer with artesian groundwater levels on a saline ~ ~ 
discharge site. .,~ 

,,
~Once groundwater levels are this high, management solutions aimed at 

reducing waterlogging will either be directed at: 
~ -~ - reducing recharge, by establishing treelots or deep rooted perennial 

pastures for example; or 
- increasing discharge, by removing groundwater from the discharge site, ~ '.fJ 
thereby lowering the groundwater pressure and the area of land intersected 

~ ',{)'- · by the groundwater system at that site . 

~ '[) 

~ '[)
1 . 2 A SOURCE OF SALT ., 
The second major factor necessary for dry land salinity to develop is a 
source of salt in the catchment. Where there is no significant source of ., ·.osalt in the soil or rock the r e may be no salinity problem , but there can 
be a waterlogging problem if groundwater levels are high . Where there is ~~ ·,P 
a salt source the salts can be mobilised by the upwards movement (or 

~~ ' I 

~~~ 

discharge) of groundwater. When the water containing the salt reaches the 
surface, the water evaporates and leaves the salts behind. These salts 
accumulate and reduce plant growth, eventually killing the plants. 

The salt source in the Yass Salinity Abatement Demonstration Area is found 
in extensive deposits of silty clay. This clay was transported by wind 
(as salt-laden dust) from Inland Australia in the last_ Ice_ Age a~d . was 
deposited over the entire landscape. The onset of wet cl~mat~c cond~t~ons 
at the end of the Ice Age would have caused the deposited dust to be washed 
down existing drainage lines, collecting any bedrock fragments encountered 
in its pa,th , (accounting for the gravel included in the clay deposits), to 
accumulate~onstrictions in the landscape and at natural low points, such 
as on footslopes and in drainage lines. These dust deposits have settled 
into a very consolidated mass containing large amounts of salt and through 
which water moves very slowly (Figure A) . 

The soils which develop on these dust deposits are called soloths or 
solodics. The topsoil (A horizon) of these soils consist of a thin, acidic 
organic layer which is underlain by a pale, sandier layer (bleached A2 
horizon). The subsoil (B horizon) is several metres thick. It is a yellow 
dispersible mixture of clay and silt and is generally quite alkaline ( pH 
of 8.0 to 9.0) . 

If groundwater levels become high the extent of these dust deposits defines 
the maximum likely extent to which salinity can extend at any particular 
site. Often this limit will not be reached due to other factors , such as 
slope. When the slope exceeds 5%, it is considered that the s u rface a nd 
near surface drainage will be sufficient to carry away excess water. 

In addition to providing a source of salt the dust deposits have a 
significant effect on groundwater flow. Because water movement t h rough 
this material is so slow, the deep groundwater contained in the be drock 
is kept under pressure and it is effectively separated from water moving 
through the shallow topsoil layers. 

The consequences of this is that as recharge to the groundwater s yste m 
increases, the deep groundwater pressure builds up until it can force its 
way through cracks and old root channels in the dust deposits, col lecting 
salt on the way to the surface. It also means that parts of t he dust 
deposit are permanently saturated, so that salts can be disso lved into the 
groundwater and then brought to the surface. In addition to tha t, the 
groundwater contained in the topsoil layers cannot drain downwards at a ll, 
due to the pressure from the groundwater moving upwards from below . As 
a result, the shallow groundwater can only leave the site by draining 
laterally into erosion gullies or streams . Otherwise , where lateral 
drainage is poor and slopes are less than 5%, the shallow g r oundwater 
remains onsite and slowly evaporates. This causes prolonged waterlogging 
and salinity to increase. 

2. PREDICTING THE OCCURRENCE OF SALINITY 

In the Yass district dryland salinity has deve loped in cat c hments where 
groundwater levels have risen due to recharge being increased by clearing of 
nativ e trees and pastures . The specific site which becomes saline is located 
where the soil is of the soloth/solodic type. There i s also often some 
impediment to groundwater flow such as a narrow va l ley outlet, or a sudden rise 
in the level of the top of the bedr ock , so that i t is closer to the s urface and 



acts like an underground dam wall, possibly forcing water to discharge on the 
up hill side (Figure A). These bedrock dams may also have acted as a retaining 
wall when the dust material was depos i ted and so prevented it from eroding away. 

The dust deposits on which the soloth/solodic soils form are so extensive that 
t he y can be found under many footslopes of a slope less than 5% and in many 
drainage depressions. The salinity potential of a site can therefore be 
det ermined by examining the soil in those lower parts of the landscape. However, 
s i nce being deposited, some of the dust deposits in the valleys have been eroded 
out and replaced with richer, alluvial material which is not considered to 
present a salinity risk due to both the lower salt content and the freer 
d r ainage . This complicates the interpretation of the landscape. 

Ot her ways of locating the limits of the saline dust deposits are by soil surveys 
a nd analy s i s and by the use of field instruments such as electromagnetic 
equipment wh ich g i ve an indication of the relative amounts of salt and clay 
present in the soil profile. These tools can be used in association with 
groundwater data and landscape information to determine the presence of high 
groundwater levels, saline dust deposits and hence potential salinity problems. 
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EXPLANATORY NOTES 


This section presents groundwater data from the piezometers on this site. 
There are three graphs for each piezometer: 

A. Groundwater level (1), in m above sea level, for scs ... 

B. Electrical Conductivity (dS/m) of groundwaters (1) for scs ... 

c. pH (1) of groundwaters for SCS ... 

The (1) in each of these captions refers the reader to the correct line on the 
graph. This enables the piezometer data to be clearly distinguished from the 
total monthly rainfall data, which are shown as (2) on each of the graphs. 

The groundwater level is given ~n metres above sea level as this is the 
Australian standard reference. The depth below ground level can be easily 
calculated by looking up the groundlevel (given in the subsection titled 
"Piezometer Data") for the piezometer in question and comparing it to the 
waterlevels on the graph. Further comment on this is provided in the Notes 
about the Graphs. If the other site factors are present (see Section 2 for 
further details) then groundwater levels within 2 m of groundlevel are 
considered to be capable of inducing dryland salinity. 

The Electrical conductivity (or EC) is a measure of the total concentration 
of salt present in the groundwater, and so can indicate the groundwater 
salinity. A higher number means the water is more saline. The salinity 
classes in general use are described below. 

Less than 0.5 dS/m 	 Fresh water Suitable for drink i ng 
0. 5 to 1. 0 dS/m 	 Marginal water 

1.0 	to 3.0 dS/m Brackish water Unsuitable for drinking 
Saline watermore than 3.0 dS/m 
Sea water50.0 dS/m 

EC gives no indication of the type of salt present. This must be determine d 
by separate tests. 

The pH is a measure of the acidity or alkalinity of the groundwat e r. Any 
value less than pH 7.0 is acidic. Any value greater than pH 7 . 0 is alkali ne . 
The optimum range for human consumption is pH 6 . 0 to pH 8.5 



GROUNDWATER GRAPHS 

Refer 	to Figures A to C on 

Piezometer Data: 

Depth to bottom of piezometer: 

Screen: 

Groundlevel (altitude): 

Situation: 


Notes 	AbOUt the Graphs: 

FOR SCSSOOA 

the facing page. 

2.4 m 
1.4 m 	to 2.4 m below groundlevel 
728.34 m above sea level 

Drainage depression ( 2% - 5% slope) 


1. 	 (Figure A) The piezometric waterlevel responds rapidly to seasonal 
rainfall conditions. In winter 1990, the groundwater level increased 
by 2. 5 m in two weeks. This was followed by a decline almost as rapid, 
when the groundwater level fell to more than 2.8 m below groundlevel (at 
which point the bore became dry). The waterlevel was within 2m of 
groundlevel only during wet winter and spring months. 

The above pattern was consistent over the four years monitored, with the 
actual maximum groundwater level recorded being smaller in 1989, 1991 
and 1992 due to the lesser amounts of winter rainfall received in those 
years. 

2. (Figure A) There is insufficient evidence for a long term trend in 
groundwater levels to be concluded. 

3. 
(Figure B) The electrical conductivity (EC) of the groundwater was fresh 
for the period monitored. The EC ranges from 0.08 dS/m to 0.50 dS/m. 
No seasonally related EC variation can be inferred as water samples 
could not be taken when the bore was dry. 

4. 
(Figure C) T~e.pH ranges from acidic (pH 6.0) to alkaline (pH 7.6), w~th 
the more acLdLc values measured in during the wet winter and sprLng 
mon~hs of 1990. As for the EC, no seasonally related pH variation can 
be Lnferred as water samples could not be taken when the bore was dry 
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A. Groundwater level (1), in m above sea level, for SCS500A 
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B. Electrical Conductivity (dS/m) of groundwaters 

Soil Conservation Service 
Poriod 4 Yoor Plot Start 00:00_01 /01 /1989 
Interval ZB Day Plot End 00:00_01 /011'1 99.3 

500 10 

400 9 

300 B 

1 

(1) for SCS500A 
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c. pH (1) of groundwaters for SCS500A 

SCSSOOA: Groundwater levels and water quality (1) 
Monthly rainfall is shown on all graphs as (2) 
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B. Electrical Conductivity (dS/m) of groundwaters (1) for SCS502 
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Piezometer Data: 

Depth to bottom of piezometer: 

Screen: 

Groundlevel (altitude): 

Situation: 


Notes 	About the Graphs: 

the facing page. 

3.3 m 
1.8 m 	to 3.3 m below groundlevel 
707.90 m above sea level 

Drainage depression ( 2% - 5% slope) 


1. 	 The piezometric waterlevel varies by at least 4 m per annum in response 
to seasonal rainfall, ranging from 0.6 m above groundlevel in the wet 
winter and spring months to more than 3.4 m below groundlevel in the dry 
summer and autumn months, when the bore is dry. The increase in 
piezometric level in response to the onset of rainfall is very rapid, 
with increases of more than 3 m occurring over 2 weeks. The decline in 
waterlevel can be almost as rapid. 

The maximum piezometric level observed during each wet season (i.e. in 
the winter or spring months) declined from 1989 to 1992. While the 
decline in maximum groundwater level from 1990 to 1992 was observed in 
many other piezometers in similar landscape positions in the area, the 
decline in maximum waterlevel from 1989 to 1990 was not observed 
else~here · _This anomaly is attributed to a process specific to t~is 
part1cular s1te, such as an extraordinarily high drainage rate, allow1ng 
the loss of the April 1990 recharge from the groundwater system during 
the following (dry) month. 

2. 	
(Figure B) ~he ele~trical conductivity (EC) of the groundwater was f~esh 
for the per1od mon1tored, ranging from 0.06 dS/m at the minimum to JUSt 
over 0. 3 dS/m. There is a minor seasonal variation such that a 
decline in EC levels corresponds with increases in t~e piezometric 
levels. This is due to dilution by groundwater accessions. 

3. 
(Figure C) The pH ranges from acidic (pH 5.8) to alkaline (pH 7.9), with 
no obvious seasonal variation. 

to Figures A to C on 

pH ( 1) of groundwaters for SCS502 

SCS502: Groundwater levels and water quality (1) 
Monthly rainfall is shown 9~ all graphs as (2) 
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SOIL ANALYSIS RESULTS 


The soil electrical conductivity (EC) increases with depth in all the soil 
profiles from this transect. The surface parts of the soil profile are all less 
than 0.1 dS/m and so can be considered to be non-saline. These surface soils 
are also acidic, with a pH of between 6.0 and 7.0. Both the EC and pH of the 
soils were measured from a 1:5 soil:water suspension, and have not been corrected 
for texture (Table A of this section). The EC and pH data are presented in 
graphs starting overleaf. 

soil Electrical Conductivity Analyses 

SCS500A and SCS502 (which are the only piezometers to contain water) maintain 
the low salinity level for the entire depth of sampling, so that the soil EC 
never exceeds 0.1 dS/m, and soil from SCS500B (adjacent to SCS500A) also 
maintains a constant, low EC for the top 2.5 m of the profile. The low EC levels 
recorded here may reflect the seasonal flushing experienced at each of these 
sites and so indicates a low degree of salt accumulation, at least in the upper 
parts of the soil profile. 

The EC for soils from SCS500B and SCS501 increases with depth to reach maximum 
levels of 1.5 dS/m at 7.0 m depth. This is still regarded as non-saline. The 
soil EC at SCS503 also increases with depth to reach 0.35 dS/m at 5 . 0 m depth, 
which is much more saline. 

Soil pH Analyses 

The pH of soil from SCS500A reaches pH 9.0 by 2.0 m depth, indicating a possible 
accumulation of basic salts such as sodium bicarbonate at the poi n t monitored 
by this bore. 

The pH for SCS502 is much lower, never exceeding pH 8.0. 

The pH for soils from SCS500B, SCS501 and SCS503 all increase from acidic s urface 
pH levels to a pH of 8.0 to 8.5 by 2.0 m depth. This low alkalinity and high 
EC indicates a likely accumulation of basic salts such as calcium carbonate. 

Conclusions 

The soils in this valley have been mapped as soloth/solodic soils, which a r e 
proposed to have formed on dust deposits (see Section 2 for further explanation ). 
The soil chemical data are further evidence for this interpretation . 



1.0 

2.0 

3.0 

-4.0 

6.0 

6.0 

~E 
~- p 

SCS600A EC ( d S/m) 

0.0 0.1 0.2 0.3 	 0.4 

~~ 	 e.e~~--~~--~~--~~~TABLE A; Field textures for soil samples from piezometers 

~ }> 	 1.0 

2.0 

i - ~ 	 3.0Sample Depthl Soils sampled from piezometer number; 
{m) SCS500A SCSSOOB SCS501 SCS502 SCS503 4.0~b 

------------~------------------------------------------------------1 	 5.0 

6.0 

7.0 

0.0 0.5 CL FSCL sic SCL SiMC 
0.5 1.0 FSMC sc MC SCL MC 
1.0 - 1.5 FSMC FSCL MC c (g) MC 
1.5 - 2.0 FSMC sc MC FSMC MC : ~ 
2.0 - 2.5 FSMC sc sc FSMC MC €a 9.02.5 3.0 LC sc SCL FSMC MC 
3.0 - 3.5 MC SCL FSMC MC 	 10.0t~3.5 - 4.0 	 sc SCL FSMC sc 

11.0
4.0 - 4.5 SCL SCL 	 sc 

f-~- 12.04----T---.----~--.----,4.5 5.0 SCL SCL 	 sc 
5.0 - 5.5 SCL SCL FSCL 	 SCS600A; pH~b5.5 - 6.0 SCL SCL 	 sc 
6.0 - 6.5 SCL SCL 	 sc 

t~6.5- 7.0 SCL SCL FSCL 
7.0- 7.5 SCL SCL sc 

00
7.5 - 8.0 SCL 	 SCL t! ~ 0.04-~--L-~~--~~~~ 

8.0 - 8.5 SCL 	 SCL 
1.08.5 - 9.0 SCL 	 SCL t! ~ 

9.0 - 9.5 SCL 	 2.0 •Iti- ~ ' --------------------------------------------------------	 3.0 
~ '" 
•
I 

(t ~ 	 "'1.0 '. 
I 

J 

•
I 

~- , 	 6.0 

'6.0 I ••KEY TO SYMBOLS USED \,7.0 
i 

Symbol Field Texture 	 Conversion % clay 8.0 

Factor {*) 
SCL Sandy clay loam 10 20% - 30% 

9.0 


CL Clay loam 9 
10.0 


FSCL Fine sandy clay loam 9 11.0 

~ ~ sc Sandy clay 	 9 12 " 0 4---~6.---7.---18---,9r---,10sic Silty clay 	 9 -- 30% - 45% 
~~ -~ 	 SCSS2!1; pHLC Light clay 	 9 

c Clay 9 

FSMC Fine sandy medium clay 8 ~ ·"~~ 

SiMC Silty medium clay 8 45% - 55% 


MC Medium clay 	 7 45% - 55% 

{g) Gravel inclusions 

~' ·1> 
l 

{*) The conversion factor is the number by which the EC (1:5) . , !· 
is multipl i ed to obtain a more standardised measure of EC which 
allows f or the soil texture . This allows different soils to be 

7.0 
compa r ed . I n this report , the factors are used to convert the 

8.0 Istandard s a l inity limi t s into EC (1 :5 ) values which relate 
{

directly to t he soil EC and pH graphs elsewhere in thi s section . •9.0 
(Conver s ion fac t or s a r e taken as per Taylor , 1993 pers . comm . ) 
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SCS502: pH 

ELECTRICAL CONDUCTIVITY AND PH 
OF SOILS SAMPLES FROM 
PIEZOMETERS ON L BUTT'S. 

EC (dS/m) 
pH 

Measurements taken from a 
1 :5 soil:watar suspension 
using .the < 2mm soil fraction. 
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