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PROGRESS REPORT IRRIGATION, CROP PRODUCTION A D WATER MANAGEME T

As from 2007 to 2017 this report addresses the requirements established by Liveringa Station Beefs (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 ownershi  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 O 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 floodwaygate closure. The benefit of the operational fioodway has been seen in the 2018 dry season
with an extended irrigation season  ossible. There was a focus on   roduction with the Pivot 3 continuing
with Hsown in 2 18 for      and Pivo sown to |  H BHHHfor| |and   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 until late October on all pivots.

DEPARTMENT OF WATER AND ENVIRONMENTAL  EGULATIO  OVERSIGHT OF ACTIVITIES

Department of Water and Environmental Regulation representatives visited Liveringa late in the 2018 dry season, for a
familiarisation day at the station with the Station Manager and I  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
ater quantity (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 hi h all of the
time, illustrated once again in 2018 by salinity measurements that always maintain drin ing water quality1 2. The highest
laboratory measurement of 400 pS/cm (230 mg/L) was still well below the drinking water standard of below 500 mg/L.

No major spikes in nutrient (  and P) content of the Durack Pool water were observed durin  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 concl ded that  while the flood gates are likely to act as a barrier 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 dryin  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 floodin , 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 Stat on, 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/L is
acceptable to many", water will become increasingly undrinkable in the 1000-2000 mg/L range.
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CROP  RODUCTION

Three pivots were sown t0|| §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 HBKSltcl

Pivot 1 had been sown in 2017 to a mix of|j|| |  JU | [[[and the
|. in May 2018 this was sup lemented with an under sowing of]

he distribution of the species is shown in the follow ng table. Irrigation of Pivot 1 began in April 2018
and continued until the end of October. The pivot was harvested for Jin its quarters or halves, from April to
November 2018 with production ofH||tonnes of WBHBBBBMias 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.

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

Total Ha
Macropro Flexi N (L) Soluzinc

Kg/ha Total (T) L/ha Total (L) Kg/ha Total (T) Kg/ha Total (T) Kg/ha Total (T)
Date

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:

The area was harvested several times for Hbetween April and November 2018.

K-Till Xtra Foliarel (Boron)
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In total

Hay
Date

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:

Bales Aug Weight
(kg)

%DM Tonnes
(DM)
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Pivot 2 remains a more complicated area,  ith 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 cult vable. Seeding was spread from early

January to mid-August in 2018.

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 harvestedforH  nSepte ber, October and

December, reflecting the staggered planting for a total productionofJ J   J   JJlnlateDecernber a further
harvest ylelded      B The flnal total production

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

ready.

2 M/20U
9/09/2011

1 /09/2011
2VD9 20 
25 l(V»ni

Micropro Urea fledH M MOP SoJudnc K-TSlttn FoSaroijBoton) SoluMi* TNoCil KSIrtri/SOP nMethod Piafttinif

Weed and pest control were similarly complicated with the applications recorded in the following tables.
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Pivot 2 was harvested foi

for a total production of

Pivot 3 was sown to

g gg and tol
then.

|in May tonnes) and |
Itonnesofl

|in October hh tonnes) and November (Htonnes) 2018,

Sat the beginning of the 2016 dry season to establish a source of |
I Pivot 3 as It had mainly been cropped annually toH   BHHfor nearly Hrears by

Given the solid base of the well-established

2017 season and again into 2018. The

it was carried over and|
schedule Is shown in the table below.

egularly throughout the

Fertiliser Product

Date Total Ha

6/04/2018 HH
7/0  2018
7/04 2018

14/04/2018
16/04 2018
16/0 /2018
30/0 /2018
1/05/2018
7/05/2018

12/05/2018
17/05/2018
17/05/2018
18/05/2018
28/05/2018
29/05/2018
1/06/2018

19/06/2018
13/07/2018
21/07/2018~~ 21/07/2018

30/07/2018
4/08/2018

10/08 2018
27/08/2018
10/09/2018
19/09/2018
9/10/2018

12/10/2018
Totals:

Macropro

/ha 3

Urea FlexIN (L) MOP K-TI Xtra Ktill xtra/SOP

Kg/ha Total (T) l/ha Total (L) Kg/ha Total (T) Kg/ a Total (T) Kg/ha Total (T)

No weed or pest control  as 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:



WATER USE

A heavy wgt 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 beh nd the closed flood ay was the main
source of  ater for crop production. The floodway  as da aged in the 2017/18 wet season and was repaired in March

2018, as s illustrated in the following p ctures.

Floodway Damage Floodway-Repaired

Uralla Creek fell to the cease to flow level (38.6 M AMD) in mid-September 2018 and the level decline  slowly over the
rest of the dr  season. The floodway gates wer  re o ed on October 1,2018,

Pu   recor s show irrigation was applied through three pum s across  he s ason from A ril to the end of October

20l8when i rigation was conclu ed.

The meter on Pi ot 1 was inoperable early in the season and was re lace  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  eter on Pi ot 1 for the first month the total is estimate  to have exceeded J or the season, the second time

this total has been achieved;

Annual Totals

, Current Meter
Pivot ft « ,.

Reading

1
2
3

Water usage Water usage

(KL) (ML)

Total:

Water usage

(GL)
Meter reading
at start 2018
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Heavier river flows in the 2017/18 wet season delayed the closure of the gates again, with the gates closed at SL 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

levels 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, soli
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 valuablel

9 | P a g e



ENVi RON MENTAL REPORTING REQUI EMENTS

TableSin the previous operating strate y provided a summary of sche uled environmental reporting co  itments for the project and we ha e recorded a su mary Ofthe

activities against these require ents in the follbwing table.

Activity Summary 2018 10

Water Quan i y Q Fitzroy Barra e 1 O Depth over barrage sill S Diversion at Barrage now ceases at stage 10.30  , with the installation j
j ofthe elevatedsill in 2008. Sill re aired during 2010, still in good
| condition 1

9 Uralla Creek Floodway a Depth of  ater above ari  belo  floodway 0 Gauge boards replaced late 2012, DoW gau e boards installed during j
9  u p motor hours con erte  to  ater volu e 2013 as the ne  standard from 2014 on ar s; j

abstracte  9 Floodway nowinstalled;
® Gauge boards stillio be Installed belo  flqqd ay, but current

easure ents done accurat ly us ng tape over thefloo way  all 
9 Wate  use recor ed by  eters and reported ;( L arid GL);
9 Total volu e subrriitted in February 2018.

9 Liveringa Pool 9 Liver nga  ool  ater level to be recorde  weekly 9 Monthl  records no lon e  recorded a  the  ool maintains a depth
during the dry season. above cease to take lirriit throughdut the season

Water Quality 0 Uralla Creek Floodway 9 Para eters listed in operating strate y/measured 9 Sam le ta eh durihg dry season of 2018 *- results reported herein,
usin  on, site meter or samples sent to  erth

Ri arian
Vege ation

a Uralla Creek at 2 sites above an  1 | ® Use pastoral monitoring techniques to record 9 Three sites were  onitored in mid-September 2018;
site belowfloodway/channel offtake. 1 vegetation health, including a photographic ® Few changes recorded;

j record 9 Sites generally  aintaining their  ealth.

fish
Communities

O Uralla Creek, abo e and belo  j ® Annual monitorin  in con unction  ith Murdoch 9 Sampling co pleted in 2018 by D  Mor an; :
flood ay 1 University using local TO and Looma assistance. O Report prov ded by Dr Morgan;

1 9 Sam lin  in Durack Pool demonstrates health ofthe Uralla Creek
¦ syste ;

9 Liveringa Poo! j 0 Sim lified annua! monitbringIn Conjunction  ith O Sam ling co  leted in  018 by Dr. organ;
Mur och University usin  local  O an  Loo a 9 Report provided by Dr Morgan;
assistance.   Sam lingin Liverin a Pool demonstrates health ofthe Uralla tteek:

j system 

Local Culture ,9 Onsitemeetings. d veloping from 1,0 Particular criteria Have been established inthe 9 No on-site meeting with t e local TOs in  018, however. Station
signed  OU towar s a coexistence MOU, including considerations of TO herita e and Mana er and Croppin  Ma ager are in regular contact with local TOs;
greement. 1 cultural protection, en ironment and land access. G Meetings are planned for  019 as part ofthe three-year revi  
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WATER QUANTITY

There are several locations at which commitments have been made by LSB to manage water flows or quant ty.

| FITZROY BARRAGE

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

Elevate  Concrete Sill at Salvage - 2011 repair -
September 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  ates. As shbown in the figure below the le el dro ped throughout the 2018

dry  eason.

Barrage (RL M)

LSB Annual Report for 2017 Page 11



DURACKPOOL

he DoW&Egauging board at the channel offta ke was used for the measurements in Durack Pbol  orthe 2018 irrigation

season, the accepted cease to flo  level is 88.6M AHD an  the cease to pump level is 37.0M AHD.

Three pivots (1,2 and 3) were irrigate  in the 2018 dry season  ith the extraction of  afer from the pool
SHfflMMMja ount in the licence perio , and the se ond  ith water meters on the pivots. 0

as irrigate . Water use Is hig er than in  any e rly seasons; de onstrating the value of the  losed
floodWay.  he  ates to thefjopdway remaine  close  until October i11; 2018, a o ting the environmentai flow trigger
of  aintaining the  ownstrea  P0C)I  ithin 0.5M of the cease to flow level of 38.6M  HD.  henever th  levej in the

ow stream pool  ropped to or near 38.1IVI AHD the environ ental flo  gates  as used to maintain the  ater level at

or above that le el an  this  as  orrectly done until the October openin   at .

The followi g graph shows thefall in water levels i  Durack Pool through the 2fll8  r  season. The floo  ay g tes were
Closed on March 29th, 201  when the  ater level attbe barrage  as RL 10.66 , an  the height at the flood ay as
39.86M AHDi With t e gates close  a d Uralla Creek cpntinuing to flow the  ool rosefo a  eak of 39;9M AHD oh April
17th 2017, ne er o erto  in  the flpbdway at 40.1M  H D, so storage  a  not maxitnlsed at any time in the dry seaso .

Subsequently the pol dropped to its  full  or cease to flow level around 38,6 M AHD In September 2018, an 
continued to f ll to ar s 37.0 M AHD through October a   No ember, reaching the cease to ta e level in earl 

No e ber when irrigation  as ha lted.

{http://kumin3.water.wa.gov.au/waterinformation/wir/repprts/publlsh/802003/tel.htm) to ensure the gates on the floo way could
be Closed in accor ance With the operating strate y (RL10.8M). In fact, the gates were cfpsed wheh  he level  as lower.than that
allowed {RL10.64M). The goo  wet season and late flows o er the barrage allo ed the floodway  ates to b  manage  as closed for
lon er than anticipated. Ho ever, the floodway never overtopped {>4d.lM AHD) and storage never reached its full capacit .

LIVERING  POOL

Liveringa Pool depths  ere not record d but occasional observations confirmed that it maintained a le el near the tree

line. Th  pool  as observed to  e   ll fille  in lat  September 2017,

Water Levels Durack Pool 2018 (M AHD)

Uralla Creek Crossing Levels (M  ND)

Upstream of Crossing {M  H ) ® uo.vKiiie.wt ot |M AHD)

iil'rate



WATER LEVEL MANAGEMENT

The operating strate y requires that the 300mm bypass pipe will be used to keep the do nstream pool within 50cm of
the cease to flow level (38.6    D), i.e. at above 38.1M AHD. The 300mm bypass p pe has excess capacity to replace
any water lost through see age and evapotranspiration. It has a gated val e to allow control of flows to the

downstrea  pool to maintain the require  level.

As shown In the abo e  ater level figure. In 2018 the do nstream le el did not drop to 38.1 until the gates  ere
re oved in early October. The environmental flow gate was used to manage the  ownstream le el so it did not fall too

low.

WATER QUALITY

LSB takes on-site measurements of temperature, pH and salinity (ele trical conductivity) with its portable meter.
Samples are taken near the sites established In 2007 on the northern ban  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  ider ranging laboratory analysis.

Under the o erating strategy, the required laboratory analyses are pH, EC, Total P and Total N. However, some fiel 
measurements for dissolve  oxygen were also completed and are re orted here,

A small one monthly spike was observed for each of the N and P frozen analyses, follo e  by the usual return to
standard le els the month after, except for December, the final sam le for the year. Temperature, pH and con uctivity
measurements are similar to previous years,  ith similar seasonal variations.

[temperature
Field measurements of temperature show t e ex ected m d-year lows  ith temperatures rising again through

September and to December 2017.

Tem erature (°C) Durack Pool 2018

Water Temperature oC

<i<»

'.o 
.»**

B f ivu! 1 S ornpsiatiDh ® Upstream of (rosiinc » Downstre m of Crossing
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DISSOLVED OXYGEN

DiSsolyecI oxygen no longer has to be measured but there are standards establishe  over  any previous years. Dr
organ Usually measures dissolved oxygen In the field at the ti e offish  ampling. These readings are reporte  below.

Dissolved Oxygen (%) Dissolved o ygvrri (pp )

Durack Pool 2008 90.8 6.61

2009 67.9 4.93

2010 53.0 3.73

2012 80.9 5.93

2013 65.1 4.62

20 4 78.1 6.11

2Q15 52.6 3.70

2016 43;5 3.5

2017 67.7 5.11

2018 (June) 90.4 7.5

The June rea ing was amongst the hi hest ever.

Dis ol ed Oxygen {%> Oissalved  xygen Ipo )

Uverin aPool 2008 85.9 6.38

2Q09 65.5 4.6 

2010 54.6 3.92

2012 90.1 6.70

2013 27.3 2,05

2014 70.5 5.48

2015 64.3 4.60

2016 31,3 12

2017 69.3 5,44

2018

141 P a g e



PH

Field measurements of pH sho ed similar variations to previous years, but were consistently  ithin the range of  H 7
and 8.7, again  ith  arginally higher field readings at the upstream pum  station throu hout 2017, The new portable
fiel   eter  ave field readings that are much closer to those measured in the laboratory on the samples collected an 

frozen before transport to Perth.

Fiel  pH Durack Pool (2018)

Field pH

vO-
¦?- *

,.'.J

\0

A

/sy
,fV 

,0 

¦ I lvtit 11 uinjjMAtf n ¦ Upst eam of Cross ng » Pfaviistream of i rosstng

Laboratory analysis found that pH In Durack Pool varied from aroun  pH 8.0 to  H 8.2 at all sites throughoutthe dr 
season, with no a parent seasonal influence. R adings at the freehold pu p station were no higher than those

recorde  do nstream. These readings are slightly (o er than those from previous years,

Laboratory Samples  H 2018, all sites

pH Lab

8.2

8.15

81
8.05

8
7 95

7 9

Apr- IS
Im lS

nL .»8
ug IS M-imlS

¦.•a .is

¦ Ijiwmstieam BUpstsetrrn iil'ivotl
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ELECTRICAL GONDUCTIVITY/SALINITY

The electrical condu tivity (salinity) in Durack Pool, as measure  in the field, increased with evaporation

{concentration) as the dry season progressed, from less thanlOQ rrig/L ( pm), in March, to Just over 23Pmg/L at the
Pivot 1 site in late October 2018, confirming very fresh water. Samplin  concluded in October 2018, the last month of

irrigation. All of the readin s from fiel  and laboratory analysis were of drinking water quality, based on Water
Corporation standards2 and there was no evi ence of  eteriorating water quality, a si ilar result to that observed from

2006 to 2017.

The laboratory  easure ents (In pS/cm) are similar to the field measurements (ppm), allo ing forthe conversion

between units (s e belo ), all within  rinking Water quality ran es. Once again   te  appears fresher at th 
downstream site (Pivot 3).

Field Sal nity, Durack Poo! (2018)

Salinity (mg/ )

* Se es  *$ette«2 »Sati«sl , 'Sene  ?

2018 Stored Sample Conducti ity (pS/cmt)

Lab Conductivity (pS/cm)

iDownstiea  *U stream df'ivoxi

(Note units X mg/L » 0.64*X pS/cm)

2 https://w w.watercorporation.com.au/-/media/files/residential/about-us/our-performance/drinking- ater-
qualityyannual-report-2013.pdf



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 spikes at any site. This suggest  careful management of all fertiliser applications.

Total Nitrogen 2018

Total N Lab (mg/L)

t,7

1
0.8

0.6

« 4

o. 

o

Af>i 1.H
Jtiiylg iul*18

Aug-18 Sep. 18
Oct-18

• Do nstiea  ¦Upstream « Pi ot l

phosphorus

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

Total  hosphorus (mg/L) in 2016 varied between 0.09 and 0.20 m  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)

Apr 18 (Vlpy48 <un-18 M-18
A r-18

Sep-18 0C1 8

• nttwnsifeam  Upstr am s Pivot 1

These readings are lower by an order of magnitude than those in previous years. The small spikes in the June and July

readin s are well below common levels from past years. No spills  ere observed in 2018.
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Com arisons of  he 2018 results with the submitted triggers ar  shown in the follo ing tabl . Invariably some of th 
upper readings are hi herthan triggers but generally the results fro  2018 are lower than  revious readings. The
health of the  ater body and the safety of the irrigation practices have been confirme  each y ar by the response of
th  ri arian ve etation an  the health of fish in the water, Fish app arto respon  more to low  ater le els and there
have been so e fish deaths observed at other sites on the Fitzrpy follo ing  ajor inflows of  ater leading to a

depletio  of osygeh at the sit  ( ost recently Geiki  Gor e).

2018  eturn d another co plete set of frozen sam les for laboratory analysis  n  the e   r  rib od   eaks confirmin 
careful sa pling and no che ical s ills..

Water Quality Triggers
111 iifWf fiiiisi

Total Phosphorus(jigP L )  
To al Nitrogen (p  N L 1)
Salinity (EC) ( S/cm or mg/L)

10
200 - 300

-10-60

-180-1100
-75 - 290 (MS/cm) 60.2 - 231.5 m /L

Tempera ure 18.B to 34.4°C

Dissolve  Oxygen (96 Saturation) (lower limit) 85 not measure  (see
fish report)

pH (Lower Li it) 6.0-8.0 8.0 to 8.2 7.765-B.784

These figures continue to contribute to the development of standar s for Durack Pool.

Hi hli hts from the above table Include  hefre hness of the   ter, an  the lo er levels of N an  p In the  ater.

RIPARIAN VEGETATION

All three sites   re monitore  in late September  018 using the  007 manual as the basis.

A co y of the veg tation re ort Is included as a se arate it m.

FISH COMMUNITIES

Dr David Morgan fro  Mur oc  University  as able to complete the full fish monitorin  program in both Durack and
Uverin a Pools in  018, inclu in  the t ir  of three years of monitorin  above an  belo  the closed flobd ay. In a

previous report  or an noted t at the fish communities Vary with the  at r le els across the years. Drier years,  ith
lower  ater lev ls in Durack Pool, have su ported lo er nu bers of some s ecies  n  ar  differe t from  etter years,

with hig er water levels.

In 20 8  e sa ple   hen there were unusually hi h levels an  this resulte  In a good capture In Durack  ool Usfng the

establish   sampling methods.

Morgan has noted that it a pears that the draw own of  ater from Uralla Creek at its current level Is sustainable, but it

is li ely to play a role in the faunal composition of Durack Pool  hen water levels become very lo , such as during
2016, thereby Increasing  re ation from piscivores and also reptiles. Water le els in Durack Pool decrease each year as
a consequence of irrigation, seepage and e a oration. He has also suggested t at predation is a factor belo  the

floo way  hen the gates are closed.

This year (2018) pro ides the first indication of chan es that  aybe ex erienced in Durack PooLwith the operation of

t e floodway, an   onitoring of its impact on fish  o ulations Is recognised to be  ost Important.

organ speculate  in 2016 that the high nu bers of predatory fish and reptiles in the system are suggestive of a large

biomass of prey, This  as certainly true for the late dry of 2016 when th   ensity offish capture  via seines was
considerably higherthan a   ll other times of the stu y. Water le els during 2Q16wereatthe lowest they had been at
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any other point In the study, both as a consequence of an extremely dry wet 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
pre ators, especially fresh water crocodiles. By 2018 numbers had largely recovered but he observed differences in
recruitment of so e s ecies above and below the flood ay. Between 2017 and 20198 the fish fauna of Li eringa Pool

varied as did Durack Pool. Crocodile activity, unsur risingly, a pears to be strongly related to the number of prey fish

present.

Morgan noted that  hile the flood gates are likely to act as a barrier to migrating fish, the fauna In these pools ap ear
to be able to withstan  or rapi ly recover from  ost perturbations Imposed by the natural seasonal drying of the
habitat and the exacerbated dryin  caused by water extraction. The i pacts to migratory fishes and their pathways are

currently unknown, but like fish communities elsewhere that become trapped belo  barriers. Increased  ortality by

predation is likely to o cur.

L C L CULTURE

LSB remains committe  to the su  ort and maintenance of local culture and various beneficial forms of collaboration,

as de onstrated by their support of the De ember 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  rou . 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 co ies of LSB s reports.

REPORTING

We no  ha e another full season's irrigation activity with three pivots operating for much of the dry season. The fourth
id not operate in season 2018 because it was not Installed and there is unlikely to be sufficient  ater for the Irrigation

of a fourth  i ot. 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 floo way,

POTENTI L TO VARY  S ABLISHED Ce  SE TO PUMP ST ND RDS

The survey of Durac  Pool was co missioned and submitted to the Department of Water and Environmental
Regulation in 2016. Permission to take water to  reater de th  as not ap roved durin  the three-year period of trial
for the floodway. Liveringa is keen to see that option reconsidere  after the trial period is complete  and the Impact of

the gates is fully ap raised.

QUERIES

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