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The term aflee dune seepadups been coined to describe the occursrmesand freshwater
soaks discharging at the base of sandy rises in malleedmdotoad acre crapgland use
system

Many farmers reporttihatae ar | y warning sign of seepage de
wherevehicles and machinery sink into waterlogged soil.

Some 12 lardwblders have expressed coadxut the development and expasisseeps and

soaks on their propetitethe SA MDB NRM Board (B Lawson pers comm). Thith@rompted
development of a scoping study to determine the extent of the problem and what can be done to
remedy it.

A suitably qualified hydrogeologistemtjdmged to undertake property visits on four affected
properties, produce reports for each property and at a forum present the findings and an introducti
to the hydrogeological processes for interested and affected farmers.

The project will be managédeblyantlanagenent Programf the SA Murray Darling Basin
Natural Resources Managef8&MDBNRM) and will target farmers who arg dffectéd by
mallee seepages.

Project deliverables include the following:

1 Meet with Team Leader Land Manageientify potential participants for property visits

1 Undertake four property visits to collect historical site information including long and short
term land use, siting and spread of the seepages and any remedial actions undertaken by
the owner

1 Produce pperty reports to include landscape assessment in relation to the location of the

seep, soil type, soil condition, including solil tests

Undertake desktop assessment of relevant literature and reports

Present at a forum the results epthis to assisarmers tordersandthe mallee

seepages amdanagemenptionsvailable

1 Produce a final report inajudcommendaticios future magenenbf each site,
opportunitider farmers with mallegpage €.g.alternative crops, summer etops

= =

Atthe conclusion of this scoping study an evaluation will be undertaken with farmers to determine
next stage if required.



Background Information

Statistics for dune seepage poteanitialSA MDB NRM regienprovided Trable 1 Ths

informabnis provided by tiepartment of Environment, Water and Natural RB&EWIRS (
Soilland Land Prograted at a i ndi cates pot elassifyigboll f or o6dun
landscape units in terms of:

1 Proportion of swales in which clayeyssoiagoibrce seepage water to the sarfece
1 Proportion of sand dunes in the landscape

Eight dune seep classelassified as indicated in the followingrtabl®ost relevant being
classes 1 to 5 in terms of what might be seen on the ground.

Tablel. Dune seepage potential statistts,MDBNRM region

Dune Seep Clas| Proportion of Proportion of Hectares Percentage of
Swales Dunes in Total
Susceptible to Landscape
Seepage
1 (red) >60% 0
2 >30% >30% 135,294 34
3 51 30% >30% 313,514 7.9
4 >60% 107 30% 7,277 0.2
5 (yellow) 307 60% 10i 30% 97,203 2.5
6 57 30% 107 30% 16,255 0.4
7 <10% 2,598,926 65.7
8 (green) <5% 677,547 171
X N/A N/A 108,274 2.7
TOTAL 3,954,290 100

Class X is Not applicable (includes urban, rdag&esjitgjarries, evaporation pans)

The areas indicated in Thhte for the potentfland to be affected. The actual areas affected
are expected to be far less than for what is inglitesee statistickames Hall (pers comm) has
indicatedtha t he model used to generate this data

The accompanying r{feigure Iprovides a statewide picture of dune seepage potential for each of
the NRM regions. The SA MDB appears to have the greatést gotendsieépage. The most
impacted area in the mallee occurs between Murray Bridge and Pinnaroo withagher areas adj
tothe River Murray between Murray Bridge and Morgan.
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Figure 1. Map showing dune seepage potential in SA NRM regions
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2 CaseStudies

Case studieasre provideidom four farm sites in the SA madieawhere seepage is of concern.
The sites were chosen based on interest expressed by the landholders and / or famers who are
leasing properties with a seepage problem.

1 Kevin Bon@annum)

1 DavidArbonWynarka, nojth

1 Peter RoseAndyrhomagWynarkavest
1 Stuart Pop@aroonda)

The four sites are located in the SA mallee region bounded by Mannum and Murray Bridge to the
west and Karoonda to the east@sitetbelonon Googlearth maps

Mar‘r‘*u'nz," BONGS

12 Arbon

J@Thomas/Rose

Figure2. Location ofhefour mallee dune seep case study sites

Site inspections were conddciedlyisitgo the propertiaad at field days held on these
propertiesStaff frolBA MDB NRM Board, Rural Solutions SA and othenpulatdgcere
represented at the meetings with the landholders.

The following have assisted with the production of msaepgratefully acknowledged:

Bermdettd.awson (SA MDB NRM Board)
Steve Barnett (DEWNR)

James Hall (et Creek Consulting)

Brian Hughes (RSSA)

Chris McDonough (RSSA)

= =4 =4 -8 -9
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2.1 Jeff an&evin Bon#llannum (east)

This property is located to the east of Menthisrbounded Gyoss Road and Burdett Road
(Figure 3)Ainitiakite inspection was carried out on 29/8/12 by R Tah&mi{imrs SA), and

B Lawson (SA MDB NRM Boanther site inspection with NRM and RSSA staff was done on
3/2/15.

Pt
t S R

; i
S A ) g
S s SEPMann i m

Google e

Figure3. Location of Bonds dune seep case study site

The Bonds carry out continuous cropgilpfémming practieeslincludesnainly wheat in the
rotation High hills overlook the main central valley with long slopes of yellow sand. Smaller jumble
sand dunes of white sand occur on the lower slopes.

The seepage ardastappeared around 2005thatk is currently arodrtkectaresf land

affected. It began as a waterlogging problem but is now looking more like a dryland salinity proble
with bare and sd=dl patchethat are continuing to spréamtcdotal information suggests that

some soaksare already apparent in the 1950sanble a reasay not all the trees were

cleared in the main central valley.

Theworst affectedea is in theain central valktythe base of a I@lgpe Numerousmaller

seepd pockets of soaks / wet degmes®ccur in the lower landscape amongst the jumbled non
wetting sand duraasd at the break of slaggcent to the main central villieyboggy areas

on lower slopes have resultbd imetaddrecomingapped ia wet areaverat harvegime.

The water from the seeps accumulates in tentrainalley.hedepressiortsave an overflow
point whereby when thpdilit is reachabeyoverflow to the next lowestleanhg eroded
channels in the gro(iRidure 5)

In previous years, the area had been prone to waterlogging but had fresh water and grew good
cropsSalts are now being flushed framotteesaline layers deeper in the soil\pitbfile,
increasingly concentrat@tkrasals on the surface.
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Figured. Photo of seep taken by K Bc(mdlgust 2012)

By 20141, he main seep angasunable to be sown withsxdoge to thevet andboggy soil.

Cereal craparound the edge of the main seep had died off, probably due to waterlogging. The only
plants able grow near the seep wergrges and some thistles. The bare saikgjrsrof

crusting anglhite efflorescenadr{erasalt accumulatjon

Soil pits dug with a spadeugust 205Bowed that the general profile consists of a dark grey
brown sandyalm in the topsodl(® cm), showing anaerobic staining from waterlogging. This sandy
layer has a crust which may comtaenasalts. This lies over a leached light brown/white sandy
layerat1540 cnand is saturated with wakéer 40cm, there is a mixture of light clay (becoming
heavier with depth) and calcrete. The calcrete may be in large rocks Waeigepesl.

intothe pit as it wasingdug (in late August 20Y#&tercontinues fwondn the lowyingareas

until summer.

Figureb. Overflow point of the maieepagereaat BondgAugust 2012)
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Solil pofiles examined during a site visit in Februahp@@iEaturated clayey sands on top of
calcrete. White efflorescenced6s noted on b:
carbonates with only small amounts of sodium chloride salts. A pit previously dug in a scald in the
main central valley encoumsitecemottled heavy clay oBthechetown Clé&ygure b

The problem appears to be driven by summer and out of season rainfalivestintg on non
sands. There is currently poor water use on the white saref indipesldfmadscape.

In the passummer weeds used to use much of the out of season rainfall as they had deep tap root
Changed farming practices mean thainwdedger occoin the sand ridgels.new type of
weed (Fleabane) has become more common in the mallee surroursding the seep

From a geomorphic point of view, this site is somewhat atypical of the mallee as the landscape is
transitional from the Mount Lofty Ranges to the Murray Basin. Some of the largest hills may
represent basement highs. The prominent valley in edpshateaus may be part of a remnant
palaeohannelBecause this site is somewhat atypical of the mallee it could be a site that is more
suitable for a GRDC funded project.

Adeeper groundwaggstenoccurs in the area as indicated by old abandoded w&isbut
havinggroundwatdhat is too saline for uEke deeper underlying groundwater system is not
conneed to the shallow flow systinch is solely responsibleaissing the dune seepage.

There may be multiple flow paths dischattggngaiocentral valley with short flow paths (fresh
water) from adjacent sand ridges and longer fibwmopgtihnthe cores of the dunes originating
from topographic higBser time, the cores of sand dunes can become saturatele and pro
store of ater for continuing discharge to seepage areas (Hall, 2015).

Figure6. Scald ilfmaincentral valley with exposed Blanchetown Clay from pit (Feb 2015)
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At Kevin Bondo6és property, it i s probable th:
and remain salin®alinity is already evidentpandrasals will continue to wick up from lower
layers if the topsoil remains bare and watgnismland evaporated from the surface.

There are a number of optmpsevent more water being added to the tsitesang water
already present

Increasing water use efficiency of crops grown will help to redtc¢hegeaolped watertable

It may be necessary to use a summer cover crop such as millet around the seep to soak up exces
water.Deep rooted perennial species such as lucerne would be able to access more moisture thar
annuals, however the continuous cropping rotation woblel tizseged and this may not be

profitable.

Treating the water repellent sand to reduce recharge is also likiday tepnefmling may be
difficult if there is no clay source ndbertoyery much clay spreading has been carried out in this
areadue to a lack of suitable clay.

Delving is not an option as the sand is too deep. Spading or inverting the deep sand may overcorr
the water repellence, but has high risks of wind erosion initially. Other options may be changing tir
configuration or sowdog/n existing crop rows. Trials are underway in the Coomandook area
looking at namay options for dealing with water repellent sands.

This site would be ideal for a ludemmenstratianal. A strategic block of lucerne (for hay) should
effectivelyntercept midslope moisture flows and dry out the soaks in the main valley and developin
seeps at the break in sldpeietting agent would be required to get better estaiflisberapt

in the nowetting sands

Using more water on the actual geepdgetating the site with walterlogginglerant

perennial species is likely to be succ&bgfuhay require a gradual approach, planting at the
edges of the saline waterlogged area and moving in as the area becomes drieQaue less salty.
plants have established and roots have accessed the deeper moisture, they Ahguld do well.
sals that have accumulatedhegroundgurface should leach away over time with normal rainfall.



2.2 DavidArbonWynarka (north)

This site is locateorth bWynarkan the property of David HerrmannDavid Arb@ee
Figure 7)The property is located at Durdin Rd / Hundred Rd infeesefetibis. 325mm
meaning all of the winter rainfall would be used by crops except on poorly productive sandhills

CEttrick

Figure 7. Location tife Arbordune seep case study site

The farm is continuously cropped with wheat/barlegmdsatroasegumes (lupirisp deing
grown.Beingcontinuously croppeahvfor almost 20 years has nmeanh betteontrol of
summer weeds since thel®@ds.The plan is to run sheep on the stubble in the future.

Larger samdune areoriented inr@orthwesto south eadirection Some dunes haadches of
limestonand there are stony flats in low lying @hedsettrloamysoils are located in the
hollows where there is more available water for plants.

Seeparea started to show up after the wet summer in 2010. Summer storms can produce 20+mm
in less than an hour and this produces surface runoff into hallthes. bEcseme bog holes

over the next 6 mordhd hiscanofterbe thgrecursor of an eventual sbhk.location of the

seeps appears to be totally unpredictable with small seeps breaking out around the sides of a larg
sandhillSeeps appear to acatere the clay/limestone base ird¢nsesil surface.

One seepage areas have developed they have thick cover of ryegrass buriztbsoahdeoiare

over timeln winter the subdued depressions become airafistaieThe concern is thagyth

will expand in sizef interest is the high productivity surrounding the seep, usually thick rye grass
and phenomenal crop groWwtk. thick ryegrass surrounding theisedfisult to control

probably because of resistance to spraying.

Solil pofilesomprissoft sand over clay on the sldgessand here is moetting and rainfall
tends to puddle on top but eventualiylewakinto the sdllhere is no visiblbitesalt
ef fl or escenc danbare aaeas thistsiee s o i | sur face
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Examination of the safife in the se@pigure &howedbrown sand to 30cm, with moist sandy
loam at 360cm. A red light clay swithll amountsaafcreteoccurs at 60dmengrading to a
wet heavy claj light sodic clay (saturated) ocarmsiatl 1m depth.

Figure 8. Arbon dune seep demonstration site (Feb. 2015)

Management Options

It is expected that the closest saattt@t than higher and more distant santttelimain
contributaf water to the seepage.afe@aatmentshouldherefore be targeted to the closest
sandhill to the seep.

Summer cropping (sorglaltmpugh rarely attemnettiis areaould have potential in areas of
thelandscape with moist subsbiie.New Horizons program is looking at trialstothrerea
productivity of deep sandy soils and outcomes should be applicable to this site.

A sand ridgeillbe selected for a titadstablish a belt of tredth thédeaofdemonstreiy
different treatmemptionsit each of the four focus shgsared trial means that one site is treated
and the other is left as a control.

Strategic tree planting will be aligned with existing fencelines to intercept midslope moisture flow a

dry out soaks from forming downslope.

4 204. COMMERCIAL IN CI¥RNCE. RURAL SOONS SA PAGELO



2.3 Peter RoseAndy Thomad/ynark(west)

The property on which this seepage eogesed around 7km south west of the township of
WynarkéFigur®). It icurrently being leased by Peter Bespages also occur on an adjoining
propertypreviously leasedRster Blackethd now leased by vendrhomas

Wynarkali
: "’E §

Figure9. Location of Thomas / Rose dune seep case study site

Theseepageroblem first appeared around 2pQintil about 2008s aregrew good crops

although tending to be boBgy201the area waso wet tdrive on and gradually turned saline.
Currentlthe ground is bare and scalded withrwigdalasalt crysta(§igure 10)The

surroundingrea is too soft for machinery to be driven over for most of the year and so cannot be
sown to crops or pastiNe plants are growing on the most severelyaaffastBgegrass,

brome, and thistg®w prolifically on the fringes of the scald

FigurelQ Scald caused by seepage, P Rose, Wytiek®015)
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The site was cleared between 1905 and 1910 and in classical dryland salithyrsilgtions
groundwater tablsseps may have expected to become apparet@®gsthélowever this
seep only became noticeable in 2005. This indicates sebflbecaaep is the changed
farming practices undetilhfarming and soil moisture conserfagemusligummer weeds
usedup the excess moisttaased by out of season rainfall efemss comprise rwetting
white sandy saild arrentlyoorly productive crops aseswlsare not using up all of the
subsoil moisture.

The main seep on this propataracterised bgaface crust and white effloresaetiee soil
surfaceThere is sonackanaerobistainings well.Thewhitee f f | o r a¥epassblyc e 6 s
composed of gypsum, carbonates and minor sodium chloride. It is possible that in older seeps, sc
of the calcrete has dissolved over time (James Hall, pefeesmai. ar@aay be part of an

historical watercoursesdke situation at Boatismes Hall, pers comm)

Soll pits dug with a spadée seejm October 208howed that the general profile consists of a

dark grepprown sandy loam in the topsikdl ¢t), showing anaerobic staining from waterlogging
(Figurd]). Trere is a surfaceust which contaimerasalts The soil becomes moist below

10cm. This lies odampreddish brown sandy light claB0(tB) BelowBOcm, there is a

mixture of light clay (becoming heavier with depth) and calcreteidh&aayeddiztown

at about 30cm to cream/yellow/grey further down the profile as more lime is mixed with the clay. T
calcrete mayccur astones anabckonhigher ground @rsoft gravel in the scalded area.

The watertableas0O.6nmbelow theurface in November 2011 (FidurBecause of the wetness
of the profile, even in sumondyr,small amounts of rain (e.g. 10mm) is enough to saturate the seep
and surrounding land.

Figurell. Shallow watertable exposed in scald at Wy(@ot2011)
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Soil samples taken from tb@&mand 460 cm layers in the profil@ctober 20%howed
relativelizigh salinity in the topsoil, but much loweasatoityd half a méirable?). This
indicates that mildly saline water has beemfoedthe lower layers in the soil and the water
evaporated, leaving increasingly conceninatedals on the surface.

Table2. Soil salinity test results from a pit in seepage area

010 2.30 SL 9.5 21.8 High
4050 0.34 SCL 6.5 2.2 Low

Where: EC1:5=Electrical conductitiityt :&f Soil:Water extract, ECe= Electrical condulctsdjuoition extract,
S = Sand, L=Loam, C=Clay

There may multiplevateflow paths with a shallow fresh flow system in the shallow sand over
light clay and a somewhat deeper and slight radimssyistetthrouglthe core of the sandhill.

Cores of sand dunes can become saturated overitimg gorawreased store of water for
discharge to seeps (Hall, 20k®seshallow systems arelerlain by the much deeper regional
limestonaquifer The presence of windmills in the area suggests that historically, farmers tried to
tap into the dempsystem for a stock water suqytlit was often too saline to be lasedighly

likely that the deep aquifer is not connected with the shallow seepage issue.

There is a developing seep on the other side of the sandhill on property [Eaeathby Andy
The profile in this developing seep cofmmeesandy loam aeer moist light clay abR0m
andunderlain by carbonate rufitlie.seepage area is currently covered with thick rye grass.

At the property leased by Peter Rose, it is probable that unless action is taken, the area will contin
to expand and remain saline. Salinity is already evident, and salt will continue to wick up from lowe
layers if the topsoil remains bare and dtemisip and evaporated from the surface.

As with the other focus sites, the issuav@ttingandsieeds to be addressed using techniques

ofclay spreadirgnd/or delvin@eep ripping of the subsoil sodic yelleauwtaglp to break up

the impemeable layer allowing perched water to drain down to the deeper aquifer. This yellow clay
is Loxton/Parilla sand and not Blanchetown C2&8\J fHaéntions that Loxton/Parilla sand does

have clay lay@r§Sometimes the surface of the clay is iniper@nearipping it could make it

more permeable (J Hall pers caiute.that calcrete is pally animpermeablayer, but is

the clay under tradcoete that holds up the water (J Hall pers comm).

A demonstration trial is supported at the \&fymakahown in FigureTlls site ham
infertile sand hill adjacent to a mature seepage area on one side of the hill and a developing seep
the other side of the hill. Currently soil moisture and rainfall are being monitored at this site.

This demo site could be a site for more intensive monitoring with some drilling and installation of
piezometer®bservation wells / monitoring bores. The bores could be sited adjacent to soill
moisture probes and automatic rain gauges. They wmalidithedi@ttaloggers to relate rainfall

and soil moisture storage to changes in watertable levels overtime.

Another dion is to excavateiaterception trench around the perimeter of the seepage area and fill
it with permeable material such as stones or organic matter



Figure 12View of émonstration site at Wynadd@owing sandhillral seepage are@reb 2015)

Revegetating the site gatttolerant species is likely to be successful as long as plants are placed
in soil which is not too saline. This may require a gradual approach, planting at the edges of the
saline waterlogged area and moving in as the area becomes driena@hespkalts have
established and roots have accessed thewmspee, they should do well.

4 204. COMMERCIAL IN CI¥RNCE. RURAL SOONS SA PAGEL4



