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As from 2007 to 2017 this report addresses the requirements established by Liveringa Station Beef’s (LSB) licence to
take water. This report is submitted by Liveringa Station Beef (LSB) and Hancock Prospecting PL, to meet the conditions
established by the Water Licence and recorded in the 2015 Operating Strategy. The Licence has been extended to 2025,
with a new ten-year licence period under Instrument Number SWL156377 (3), and its associated conditions.

This is the fourth report to be submitted under the ownership of Liveringa Station Beef by Hancock Prospecting PL.

SAMPLING AND REPORTING SCHEDULE

Samples and measurements are taken regularly under the conditions outlined in the Operating Strategy and the main
report Is submitted annually with exception reports expected if any unforeseen circumstances are observed.

Sampling continued regularly during the 2018 season with the key personnel for Cropping and Operations, including
water and crop sampling and recording, being Mr Jacob Q’Dell, for the annual vegetation recording Dr Doug McGhie,
and for the fish health surveys, Dr David Morgan of Murdoch University. The ongoing vegetation and fish surveys were
completed late in the 2018 dry season. A third fish survey was completed while the floodway gates were closed. This
consolidated report has been prepared by Dr McGhie,

Laboratory analyses of frozen water samples were completed at the end of the year, with the samples being kept
frozen until then. Results are reported for the months from April to October 2018,

2018 CROPPING

Decisions on the annual cropping schedule are based on the availability of water before and during the season, so
recording and reporting of water quantity and quality is critical to all involved in managing the system and
environment. The 2017/18 Wet Season was well above average, with solid flooding across the Camballin Floodplain
influencing the floodway gate closure. The benefit of the operational floodway has been seen in the 2018 dry season
with an extended irrigation season possible. There was a focus on-production with the -Pivot 3 continuing
with- sown in 2018 for- and Pivot 2 sown to —for-and - Pivot 1, on
the freehold area, continued with the—for However, some of the area had been undersown with

_ in 2017 and in 2018 the pivot area was undersown with|

In the 2018 season, irrigation continued u'ntil late October on all pivots.

DEPARTMENT OF WATER AND ENVIRONMENTAL REGULATION OVERSIGHT OF ACTIVITIES

Department of Water and Environmental Regulation representatives visited Liveringa late in the 2018 dry season, fora
familiarisation day at the station with the Station Manager and- They visited sites of interest, with particular
interest in the floodway that was operating for its third season, with the gates just on opening at the time of the visit.

REPORT OUTCOMES

This annual report, along with the associated vegetation survey and fish health reports, continues to demonstrate that
the natural environment within which the cropping activity is located remains stable and of a high quality. Occasional
peaks of nutrient levels have been identified in past reports but nothing major was observed in 2018.There have been
no biological indications (algal blooms, fish kills) of declining water quality resulting from irrigation or cropping
activities.
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Durack Pool is a significant pool and provides the only water storage for the Liveringa Station cropping program. While
water guantity (availability) must always diminish across the dry season the benefit of the floodway was obvious again
in 2018 with irrigation possible until late October on all pivots. The water quality generally remained high all of the

time, illustrated once again In 2018 by salinity measurements that always maintain drinking water quality®, The highest
laboratory measurement of 400 uS/cm (230 mg/L) was still well below the drinking water standard of below 500 mg/L.

No major spikes in nutrient {N and P) content of the Durack Pool water were observed during 2018.

Dr Morgan’s comments confirm the importance and the health of the Uralla Creek system to the local fish population.
His 2018 survey was completed experiencing elevated water levels. He has previously observed that sampling at lower
levels demonstrates the challenge of this condition for some species of fish. The 2018 dry season was the third
consecutive year in which fish must be sampled above and below the floodway while the gates are closed. The 2018
survey was completed in June, closer to two weeks after closure.

His report concluded that “while the flood gates are likely to act as a barrler to migrating fish, the fauna in Uralla Creek
appear to be able to withstand or rapidly recover from most perturbations imposed by the natural seasonal drying of
the habitat and the exacerbated drying caused by water extraction at the current level.”

He remarks on the value of an additional food web study that could further examine the fishes of Uralla Creek and how
the structural and functional integrity of the fauna is maintained during the annual drying and flooding, with the
additional pressures of water extraction. Tagging studies could examine the impediment to migratory routes around or
through the floodway gates.

While beyond the scope of the licence requirements and anything but a specialist research team, these present an
interesting challenge,

The greater depth of Durack Pool at the upstream pump station and the potential for abstraction of water to a greater
depth at that site was the subject of a proposal to modify the cease to take level that was considered by the
Department of Water, for the 2017 Dry Season. They concluded that during the three-year period of special monitoring
for the floodway gates there should be no change. Liveringa remains hopeful that access to this additional water for
Pivot 1 may be granted after the three-year review has been completed.

This report has been prepared for Liveringa Station Beef by Dr Doug McGhie using data provided by _ at
Liveringa Station, by SGS Analytical Services and collected by the author.

Dr Doug McGhie
Managing Director
Science Matters Pty Ltd
15 February 2019

1 Department of Health, Govt. of South Australia. (2008) Australian Drinking Water Guidelines (ADWG): “based on
taste, TDS in drinking water should not exceed 500 mg/L” although “water with a TDS content of up to 1000 mg/Lis
acceptable to many”, water will become increasingly undrinkable in the 1000-2000 mg/L range.
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Three pivots were sown to-in the 2018 dry season, the fifth time this has been possible since the original licence

was granted. Pivot 3 was a carryover from the 2016 [ t

Pivot 1 had been sown in 2017 to a mix of—and th—

. In May 2018 this was supplemented with an under sowing o
_The distribution of the species is shown in the following table. Irrigation of Pivot 1 began in April 2018
and continued until the end of October. The pivot was harvested fol in its quarters or halves, from April to
November 2018 with production of -tonnes of as shown in the table below.

Crop inputs and the seasonal production from Pivot 1 are detailed in the following tables. After seeding and apart from
fertiliser this crop was grown with minimal chemical Inputs.

Area Sown Comments
(ha)

Macropro Flexi N (L) Soluzinc K-Till Xtra Foliarel (Boron)

Date: Crop Type Variety

- 2017
2017

o -

Fertiliser was applied to Pivot 1 as shown in the following table.

Date Total Ha

Kg/ha  Total{T) = L/ha : Total{L Kg/ha Total (1)~ Kg/ha ~ Total{T)  Kg/ha Total(T)

The area was harvested several times for!between April and November 2018,

24/04/2018
4/05/2018
4/05/2018

16/05/2018

17/05/2018

24/05/2018

22/06/2018

27/06/2018
1/07/2018
2/07/2018
4/07/2018
4/08/2018
8/08/2018

25/08/2018

27/08/2018

27/08/2018

12/10/2018

Totals
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Hay
Avg Welght o/ ryan Tonnes

Dat;
ae Bales

{kg)

In total .tonnes of.were taken from Pivot 1 over the dry season of 2018,

-Pivot 1, July 2018

{DM}
22/04/2018
30/04/2018

9/05/2018
3/07/2018

.27/07/2018
14/09/2018
25/09/2018

5/11/2018
20/11/2018
Total:
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Pivot 2 remains a more complicated area, with the lower half subject to more inundation or wetness to later in the dry
season than the top. Consequently, it was sown in stages as the land became cultivable. Seeding was spread from early
January to mid-August in 2018.

Date: Crop Type Varlety ScedingRate pgha)  Fertiliser {odled) Fem ser Ram Area sown Innoautant used Comments

over pummm R — - N

The wide spread of planting times, from January to August again highlights the impact of a heavier wet season on
delaying planting on the lower reaches of Pivot 2. The crop was harvested for, in September, October and
December, reflecting the staggered planting for a total production of in late December a further

harvest yielded The final total productlion o

The complicated planting regime is reflected in the application of fertiliser to the various parts of the pivot as they were
ready.

Arexi N {1 MoP. Sohazing KTEmR Follars! {Boron) SoluMig anthu‘l Mantng#
IYahl ITohlm Vna' 7 Towl (1) Ke/he o Total (1) Ke/ha 5 Total (1) Ke/ma - Yol (1) Ke/ha Total 1) - Ke/hn - Tatal 0 L Tnli(u /e Yot

Weed and pest control were similarly complicated with the applications recorded in the following tables.

Pivot2 Plvot2
| - e
[ I |
|

Ha
21/06/2018 PSPE 30 PSPE
Tankmix  Chemlcal/Ad)iivants Rate /ha Batch #
|
Comments:

Comments: Very wet pdk, Raln fell 4hrs after application (-




Pivot2

{ Plvot 2 1

Dot ey m2  cropsee Date: i s iy Cropsuse

Knockdown, PSPE, Selective etc {Ha)

{Ha)
5/06/2018 [ | |
Rate /ha Batch #

& |

/i | i
13/07/2018 ] n% F

BN

Pivot 2 was harvested for-in May -tonnes) and [ in October . tonnes) and November {iilftonnes) 2018,
for a total production of [iilfitonnes of R

Pivot 3 was sown to —at the beginning of the 2016 dry season to establish a source of-
B o tolRN Pivot 3 as it had mainly been cropped annually to_for nearly-'ears by

then.

Given the solid base of the well-established —it was carried over and R egularly throughout the
2017 season and again Into 2018. The -schedule Is shown in the table below.

S . s

Fertillser Product
Date Total Ha Macropro Urea FlexiN (L) MOP K-Till Xtra Ktill xtra/SOP

ﬁha 1 Kg/ha ' Total(1)  L/ha: Total{l) ~Kg/ha = Total(T) -~ Kg/ha ~Total(T) - Kg/ha Total(T)

. 6foaja018 m )

. _7/o04/2018 B 3 190

... _1/oaj2m8 o :

| T1/osj2018 B )

- 7/05/29_1_8§

_17/05/2018 B N

T eyosj208 . N ;

| 28/05/208 [ | B

.. 29/05/2018 _ B

 19/06/2018 N . Q

o 15 ; | N
B :

No weed or pest control was required.

The pivot was cut on several occasions to yield _ The harvesting progress is recorded in the

following table.
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Date

5/04/2018
13/04/2018
15/05/2018
27/05/2018
18/07/2018

8/08/2018
19/09/2018

8/10/2018 |

2/11/2018

Total:



A heavy wet season in 2017/18 resulted in some useful storage of water behind the levy banks/elevated station roads
on the flat area near Blina Creek, but not as significant as in 2017. The storage behind the closed floodway was the main
source of water far crop production. The floodway was damaged in the 2017/18 wet season and was repaired in March
2018; as s iliustrated in the following pictures.

Floodway Damage. Flaodway - Repaired

Uralla Creek fell to the cease to flow level (38.6 M AHD) in mid-September 2018 and the level declined slowly over the
rest of the dry season. The floodway gates were removed on October 1, 2018,

Pump records show irrigation was applied through three pumps across the season from April to the end of October
2018when irrigation was concluded.

The meter on Pivot 1 was inoperable early in the season and was replaced by mid-May.

Water use on each of the pivots across the whole irrigation season is shown in the following table. Because of the lack
of the meter on Pivot 1 for the first month the total is estimated to have exceeded-for the season, the second time
this total has been achieved.

Current Meter Water usage Woater usage Water usage Meter reading

Pivot # Reading (KL) (ML) (GL) at start 2018




2007

2008

2009

2010

2011

2012

2013

2014
2015
2016

2017

2018

Heavier river flows in the 2017/18 wet season delayed the closure of the gates again, with the gates closed at 5L 10.66
at the Barrage, well below the operating strategy level of SL 10.8. Seasonal irrigation was effective with three pivots
planted and irrigated while water was relatively abundant early in the dry season and given the late flows and higher
Jevels at the floodway, irrigation continued on all pivots towards the end of the dry season.

As explained each year, water use will always be affected by the time of planting, as influenced by rain, river flows, soll
conditions and staff availability. Later plantings will always lead to lower water use as water availability is decreasing as
the demand increases with the age and stage of the crop. With its low position in the topography and late season
wetness, the lower half of Pivot 2 suffers particularly from this. Water that is available for irrigation late in the season is
extremely valuable!



“Table 5 in the previous operating strategy provided a summary of scheduled énvironmental reporting commitments for the project and we have recorded-a summary of the
‘activities against these requirements in the following table..

Water Quantity

@ FitzroyBarrage

Activity Summary 2018
v

Depth over barrage sill

.« .
Diversion at Barrage no 1, with the installation
.of the elevated sill in 2008. Sill repaired.-during 2010, still in good
condition

Uralla Creek Floodway Depth of water aboveand below floodway @ Gauge boards replaced late 2012, DoW gauge boards installed during
Pump motor hours converted to water volume. 2013 as the new standard from 2014 onwards;
abstracted @ Floodway now installed;.
@ Gauge boards still to be'installed below flgodway, but current
measurements done accurately using tape-over the floodway wall;
o Water userecorded by metérs and reported {ML and GL);
@ Total volume submiitted in February 2018.
Liveringa Pool Liveringa poo! water level to be recorded weekly @ Monthly recordsino longer recorded asthe pool maintains a depth
during the dry season. .above cease'to take limit thraughout the season
‘Water Quality Uralla Creek Floodway Parameters listed in operating strategy, measured” @ Samplestakeh during dry season of 2018 —results reported hergin.
using on, site meter or samples sent to.Perib.
Riparian’ Uralla Creek at 2 sites above and 1. Use pastoral monitoring techniques to record @ Three sites were monitored in mid-September 2018;
- Vegetation: site’below floodway/channgl offtake. vegetation health, including a photographic @ Few changes recorded;
record, 4@ -Sites generally maintaining thelr health.
Fish Uralla Creek, above and below Anniial monitoring in conjunttion with Murdoch g Sampling completed in' 2018 by Dr'Morgan;
Communiities floodway University using local TO-and Looma.assistanca. @ Report provided byDr Morgan;
@ Samplingiin Durack Pool demonstrates health of the Uralla Creek
-systern;
Liveringa Poolf Simplified annual monitoring in conjunction with @ Sampling completed in 2018 by Dr Morgan;
Murdoch Universityusing local TO and Lpoma 9 Report provided by Dr Morgan;
assistance. & Samplingin Liveringa Poo!l demonstrates health of the Uralla.Creek:
system;
Local Culture .On site heetings.déveloping from Particulat criteria iave been established in the @ No on-site meéting with the local TOs in 2018, however, Station:
signied:MOU towards a-coexistence: MOU; Including considerations of TO heritage and Manager and Cropping Manager are in regular contact with local TOs;
‘Agreement. cultural protection, environmentand landaccess. @ ‘Meetingsare planned for-7018 as part of the three-year review
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WATER QUANTITY

There are severa locations at which commitments have been made by LSB to manage water flows or quantity.

| FITZROY BARRAGE

The permanent concrete sill continues to operate at the Fitzroy Barrage and was repaired during 2010. The concreted
batters on the Durack Creek flume at the barrage were repaired during 2011 and the structure was in good shape at the
end of the 2018 dry season. Further repairs will be made as required

Elevated Concrete Sill at Barrage — 2011 repalr-
Saptember 2017

The level at the barrage, as monitored continuously by the Department of Water and Environment, is used to
determine the closure for the floodway gates. As shbown in the figure below the level dropped throughout the 2018
dry season.

Barrage (RL M)

Barrage (RL M)

LEB Annual Report for 2017 Page 11



DURACK POOL

The DoW&E gauging board at the channel offtake was used for the measuremints in Durack Pool for the 2018 irrigation
seasoh. The accepted-cease to flowlevel Is 38.,6M AHD and the cease to pump level is 37.0M AHD.

Three pivots (1, 2.and 3) were irrigated in the 2018 dry season with the extraction of water from the pool—
-_th_e—amount i the licence perlod, and the second with water meters.on the pivots. Once again
wias jrrigated. Water use Js higher than in many early seasons, demonstrating the value of the closed
floodway. The gates to the floodway remained closed until October 1%, 2018, adoptmg the environmental flow trigger
of maintaining the downstream pool within 0. 5M of the cease to flow level of 38.6M AHD. Wheneverthe level in the
downistream pool dropped to or near 38,1M AHD the environmiental flow gates was used to maintain the water level at
ar ahove that |evel and this was correctly done until the Cctober opéning date,

The following graph shows the fall in water levels in Durack Pool through the 2018 dry season. The floodway gates were
tlosed on March 29", 2018 when the water level at the barrage was RL 10.66M, and the height at the floodway as

39, 86M AHD: Wlth the gates ¢closed and Uralla Creek mntlnulng toflow the pool rose to a peak of 39:9M AHD on April
17t 2017, never overtopping the ﬂoodwav at 40.1M AHD, 5o storage was not maxnmlsed atany time in the dry season.
Subsequently the pool dropped fo its “full” or cease to flow level around 38.6 M AHD in September 2018, and
continued to fall towards 37,0 M AHD through Octoberand November, reaching the cease to take level in early
November when irrigation was halted.

Water Levels Durack Pool 2018 (M.AHD)

Uralla Creek Crossing Levels (M AHD)

& Upstiram of Crossing (M AHD) D strean of Crossing (M AHD]

Water levels wére also recorded at the Barrage, using the Department of Water and Enwronrnent’s River Monitoring site
(htt://kumina water.wa. £V au/watennformat«on/worlreports/publlsh/802003/tel htm) to.ensure the gateson the floodway could
be &lbsed in accordanice with the operating strategy {RL 10.8M). in fact, the gateswere closed when the leve| was {ower.than that
allowed (AL 10.64M). The good wet sedson and late fiows.over ‘the barrage. allowad the flaodway gatesto be managed as closed for
longeér than. anti¢ipated. However, the floodway never ovértopped {>40.1M AH D) and $torage never- reached its full capacity.

LIVERINGA POOL
Liveringa Pool depths were not recarded but occasional observatlons confirmed that it maintained a level near the tree
line. The pool was observed to he well filled in late September 2017.
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WATER LEVEL MANAGEMENT

The operating strategy requires that the 300mm bypass pipe will be used to keep the downstream pool within 50cm of
the cease to flow level (38.6M AHD), i.e. at above 38.1M AHD. The 300mm bypass pipe has excess capacity to replace
any water lost through seepage and evapotranspiration. It has a gated valve to allow control of flows to the
downstream pool to maintain the required level.

As shown in the above water level figure, In 2018 the downstream level did not drop to 38.1 until the gates were
removed in early October. The environmental flow gate was used ta manage the downstream level so it did not fall toa
low.

WATER QUALITY

LSB takes on-site measurements of temperature, pH and salinity (electrical conductivity) with its portable meter.
Samples are taken near the sites established in 2007 on the northern bank of the pool above and below the channel
offtake. The 2018 readings below are the second with the new meter. Bottled samples are taken monthly and frozen
for a later and wider ranging laboratory analysis.

Under the operating strategy, the required laboratory analyses are pH, EC, Total P and Total N. However, some field
measurements for dissolved oxygen were also completed and are reported here,

A small one monthly spike was observed for each of the N and P frozen analyses, followed by the usual return to
standard levels the month after, except for December, the final sample for the year, Temperature, pH and conductivity
measurements are similar to previous years, with similar seasonal variations.

TEMPERATURE

Field measurements of temperature show the expected mid-year lows with temperatures rising again through
September and to December 2017.

Temperature (°C) Durack Pool 2018

Water Temperaﬁn‘e aC
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DISSOLVED OXYGEN

Dissolved oxygen no longer has to be measured but there are standards established over many previous years. Dr
Morgan iisuilly measures dissolved oxygen In the field at the time of fish sampling. These readings are reported below.

= e = o —— =
Diirack Pool 2008 90.8 6.61
2009 67.9 4,93
2010 53.0 3.73
2012 0.9 5.93
2013 65.1 4,62
2014 78.1 6.11
2015 52,6 3,70
2016 435 3.5
2017 67.7 5.11
2018 (June) 904 7.5

The June reading was amongst the highest ever,

Liveringa Pool 2008 85.9 6.38
2009 65.5 4.61
2010 54.6 3.92
2012 90.1 6.70
2013 273 2.05
2014 705 5.48
2015 64.3 4.60
2016 313 12
2017 69.3 5.44
2018
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PH

Field measurements of pH showed similar varlations to previous years, but were consistently within the range of pH 7
and 8.7, again with marginally higher field readings at the upstream pump statian throughotit 2017, The niew paortable
field meter gave field readings that are much closer to those measured in the laboratory on the samples collected and
frozen before transport to Perth.

Field pH Durack Pool (2018)

Field pH
3
M5
7
Y %
o
AV S &
\\)":\ 0@‘} ,ﬂ,"ﬁg .\D‘F :,\l’@
T N e AR BV &
S
O o &
&

@ Pl | Paimpstation @ Upstream of Crossing & Devanstream of Lrossing

Laboratory analysis found that pH in Durack Pool varied from around pH 8.0 to pH 8.2 at all sites throughout the dry

season, with no apparent seasonal influence. Readings at the freehold pump station were no higher than those
recorded downstream. These readings are slightly lower than those from previaus years.

Laboratory Samples pH 2018, all sites

pH Lab

AR payas
=18 TS .
i Aug-18 Sep-18
" oot-18
& Downsiteary BUpstyeam & Pt 1
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ELECTRICAL CONDUCTIVITY/SALINITY

The electrical conductivity {salinity) in Durack Pool, as measured in the field, increased with evaporation
{concentration) as the dry season progressed, from less than100 mg/L {ppm), in March, to just over 230mg/L at the
Pivet 1 site in late October 2018, confirming very fresh water. Sampling concluded in October 2018, the last month of
ifrigation. All of the readings from field and laboratory analysis were of drinking water quality, based on Water
Corporation standards? and there was no evidence of deteriorating water quality, a similar result to that observed from
2006 to 2017,

Field Salinity, Durack Pool (2018)

Salinity (mg/L)

=Seriesl 4 5eHes? mSeriesy o Senred

The laboratory measurements (in uS/cm) are similar to the field measurements (ppm); allowing for the conversion
between units.(see below), all within drinking water quality ranges. Once again water appears fresher at the
downstream site’(Pivot 3).

2018 Stored Sample Conductivity (pS/cm)

Lab Conductivity (uS/em)

Apeig Muy-18
! W18 L1 A1t
AN & = s
ORI e

= Dhownsteam 8 Upstivam @ Fvor d

{Note inits X mg/L = 0,64°X pS/cm)

2 https://www;watercorporation.tom.au/—;lmedia/ﬂIes,'lres'identia‘l/abdut-us/oursperformance/d rinking-water-
guality/dnnual-report-2013.pdf :
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|NITROGEN

Total nitrogen (mg/L) in 2018 was lower than found in recent seasons and tended to increase until September for all
sampling points with no splkes at any site. This suggests careful management of all fertiliser applications.

Total Nitrogen 2018

Total N Lab (mg/L)
1.2
1
0.8
0.6
a4
0.2

0

Apir- 18 \
May- 18
M s
Sep-18

Oc1-18

& Downstieam @ Upstream & Pivol 1

PHOSPHORUS

Filterable reactive Phosphorus (FRP) was measured up until 2015 but is no longer required.

Total phasphorus (mg/L) in 2016 varied between 0.09 and 0.20 mg/L; more like the readings from most prior years and
well below the record levels from 2015.

Total Phosphorus 2018 (mg/L)

Total P Lab (mg/L)

0.06
0.05
0.04
0.03
0.02
[aXe) ]

Ape-18

May-18

L PRT .

@ DNewenstream BUpstream 8 Plvot 1

These readings are lower by an order of magnitude than those in previous years. The small spikes in the June and July
readings are well below common levels from past years. No spills were observed in 2018,
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Compafisons of the 2018 results with the submitted triggers are shown in the following table. Invariably someof the
upper readings are higher than triggers but generally the results from 2018 are lower-than prévious readings. The
health of the water body and the safety of the irrigation practlces have been confirmed each year by the résponse of
the riparian vegetation. and the health of fish in the water. Fish appearto respond more to low water levels and there

have been some fish deaths abserved at other sites on the Fitzroy follnwmg major inflows of water leadingto a
depletion of oxygen at the site {(most recently Geikie Gorge).

2018 returned another complete set.of frozen samples for laboratery analysis and théra weré no odd PEéks.cdﬁﬂi‘miﬁg
careful sampling and no chemical spills. -

Water Quality Triggers

Total Phosphaorus (g P.LY) ~10-60
Total Nitrogen {ug N L) 200 - ~180-1100

Salinity (EC) (1S/cm or mg/L) —75-290 (uS/cm)  60,2-231.5 me/L |
Temperature 18.8 to 34.4°C
Dissolved Oxygen (% Saturation) (lower limit} 85 not measured (see

, , , i fish report)
pH (Lower Limit) 6.0-8.0 8.0t0B.2 7.765-B.784

These figures continue to contribute to the development of standards for Durack Pool,

Highlights fram the above table Include the freshness of the.water, and the lower leves of N and P in the water.

RIPARIAN VEGETATION

Al three sites were monitored in late September 2018 using the 2007 manual as the basis.

A copy of the vegetation report is Included as a separate itermn,

FISH COMMUNITIES

Dr David Morgan from Murdoch University was able to complete the full fish monitoring program in both Durack and
Liveringa Pools in 2018, intluding the third of three years of monitoring above and below the closed ﬂoodwa\L Ina
previous report Morgan noted that the fish communities vary with the water Jevels across the years. Drier years, with
lower water levelsin Durack Paol; hiave supported lower pumbers of some specles and are different fram wetteryears,
with higher water levels.

In 2018 he sarpled when there were unusially high levels and this restilted In a good &apture in Durack Pool using the
established sampling methads.

‘Morgan has hotéd that it appears that the drawdown of water fram Uralla Creek at its cufrent levél 1s sustainable, but it
Is Ilkely ta play a role in the faunal composition of Durack Paol when water levels become very low, Such as during
2016, thereby increasing predation from piscivores and also reptiles. Water levelsin Durack Pool decrease each year as
a cansequence of irrigation, seepage and evaporation. He has also suggested that predation is a factor below the
floodway when the gates are closed,

This year (2018) provides the: first indication of changes that may be experignced in Durack Pool with thie operation of
the floodway, and monitoring of its impact on fish poptilations Is recogmsed to bie'most |mportant

Morgan speculated i 20716 that the high numbers of predatary fish and reptnles in thesystem are suggestlve ofa large
biomass of prey: This was certainly true for the late dry of 2016 when the densnty offish captured via selnis was
consxderab[y hlgherthan atall other times of the study. Water levels durmg 2016were atthe IOWest they had been at
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any other point in the study, both as a consequence of an extremely dry wét season of 2015/2016, but also due to
water extraction and as a consequence of evaporation. In October 2017 he observed particularly low numbers of
predators, especially fresh water crocodiles. By 2018 numbers had largely recovered but he observed differences in
recruitment of some species above and below the floodway. Between 2017 and 20198 the fish fauna of Liveringa Paool
varied as did Durack Pool. Crocodile activity, unsurprisingly, appears to be strangly related to the number of prey fish
present.

Morgan noted that while the flood gates are likely to act as a barrier to migrating fish, the fauna in these pools appear
to be able to withstand or rapidly recover from most perturbations imposed by the natural seasonal drying of the
habitat and the exacerbated drying caused by water extraction. The impacts to migratory fishes and their pathways are
currently unknown, but like fish communities elsewhere that become trapped below barriers, increased mortality by
predation is likely to occur,

LSB remains committed to the support and maintenance of local culture and various beneficial forms of collaboration,
as demonstrated by their suppart of the December 2005 MOU.

There was no on-site meeting in 2017 but Station and Cropping Managers met occasionally with representatives of the
Nyikina Mangala traditional owner group. While it is not a condition of the licence the Department of Water and
Environmental Regulation encourages regular Interaction between LSB and the Traditional Owners and has suggested
to the KLC that the TOs request copies of LSB's reports,

We now have another full season’s irrigation activity with three pivots operating for much of the dry season. The fourth
did not operate in season 2018 because It was not Installed and there is unlikely to be sufficient water for the irrigation
of a fourth pivot. Once again there have been several meetings and regular communication between LSB and DoW&E
staff over the last 12 months.

This report reflects the additional requirements that result from the installation and operation of the new floodway.

The survey of Durack Pool was commissioned and submitted to the Department of Water and Environmental
Regulation in 2016. Permission to take water to greater depth was not approved during the three-year period of trial
for the floodway. Liveringa is keen ta see that option reconsidered after the trial period is completed and the impact of
the gates is fully appraised.

Should there be any queries on this report please contact Dr Doug McGhie using established contact details.
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