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Submission to IPART - Bulk Water Prices from 2005/06; 

Dear Sirs, 

The Peel Valley Water Users Association is most concerned that the Department of 
Infrastructure Planning and Natural Resources @IPNR) has not made its submission 
on bulk water pricing to IPART available to the public for comment if indeed it has 
got around to making a submission at all. The Peel Valley Water Users Association 
wodd put to PART that the bulk water pricing process for 2005106 be suspended 
until DIPNR's submission is made available as we fail to see how IPART can make a 
pricing determination without knowing what is in DIPNR's wish list and basing its 
determination only on State Water's submission. 

The Peel Valley Water Users Association is also most concerned at the rate at which 
the goal posts for full cost recovery are disappearing over the horizon. Many valleys 
thought they were at M1 cost recovery for the 2001102 IPART Determination. They 
thought wrong! ! ! Fdl cost recovery is still not in sight. We have State Water's 
Corporatisation! It's 6% return on its Regulatory Asset Base! DIPNR's as yet 
unknown costs and how soon before the Catchment Management Authorities have 
their snouts in the trough. IPART needs to remember that the irrigation industries 
and the town water supplies were not built on the premise of full cost recovery. 
and in many cases full cost recovery on a valley basis can only lead to the destruction 
of the industry. What would happen if Corporatisation; a 6% return on RAB and full 
cost recovery was applied to State Schools, Public Hospitals, and the Metropolitan 
Rail Network. We would have an illiterate society, low life expectancy and no one 
could afford to go to work in Sydney. This would solve the old age problem and 
decentralization issues all in one hit. 

Our association would however like to take this opportunity to raise the following 
issues which we consider need to be addressed in IPAKT's determination for bulk 
water prices from 2005106. 

UNlFORM STATE WIDE BULK WATER PRICING 

The Namoi-Peel Customer Services meeting held on 26& May 2004 action No. 
0405.02 Write to IPART irscdea fing that the Namoi-Peel CSC is infivuw of statewide 
bulk water pricing even $accounts me separate. This action was taken by the 
committee as it was felt that the price of  bulk water in the Northern md smaller 
valleys was rising at a rate which would significantly impact on the economic 
viability of these irrigation areas due to circumstances and history beyond the control 
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Rosebank 
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TAMWORTH NSW 2340 

15" May 200 1 

Independent Pricing & Regulatory Tribunal 
PO Box Q290 
QVB Post Office 
SYDNEY NSW 1230 

Submission to IPART - Bulk Water Pricing 2001102 - 2003104 

SUBJECT: A Critique by the Peel Valley Water Users Association of the NSW 
Agricultures Economic Assessment of Water Charges in the Peel Valley. 

This economic assessment of bulk water pricing by the NSW Agriculture was started under 
contract to the DLWC around about Christmas 1999 and had to be completed in early 2000 
in readiness for the DLWCys 2000 triennial (subsequently abandoned) bulk water pricing 
submission. The report had too short a time frame for completion, which placed the NSW 
Agriculture in an untenable position. The Peel Valley Water Users Association has had a lot 
of help, assistance and advice from many officers of NSW Agriculture and is with reluctance 
that we critique this report and are only doing so as we believe that our livelihood as 
irrigators of the Peel Valley is in jeopardy. 

Well here we go:- 

To read the first few pages of the NSW Agriculture "Economic Assessment of Water 
Charges in the Peel Valley

y

' and the conclusion, as most people do, the reader would think 
that the irrigators lot in the Peel Valley was one of Milk and Honey with just a tad less honey 
with bulk water pricing at 111  cost recovery. 

Page 6 " Ivigation suppliesfi.om the Peel River are very secure compared to other Northern 
Valleys. Under current levels of development, irrigators can expect to receive their full 
alZocations in 92 years out of 100. Simulated announced allocatioizs for the Peel Valley, 
using histor.ica1 climatic information from 189 I to 1998, yielded an average announced 
allocation of 94 per cent. " 

Page 7. "The alluvium in the Peel is typically between I0 to 20 metres thick with a porosity 
of 10%. i'%erefore, under each hectare of rivevJlat there would be I0 to 20 ML of stored 
groundwater. There is a close connection between river levels, miizfall and poundwater 
levels. However, in times of drought, grounhater reserves are a more reliable source o f  
irrigation water. 

Page 25 " n e  results indicate that the proposedprice increases are unlikely to pose major 
viability issues for most irrigation farms in the Peel Valley. They will however a& to the 
generalpicture of declining terns of frade common to many broad acre agricultural 
induseies. This implies that in the longer term, fmmers in the Peel Valley will need to 
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PEEL VALLEY WATER USERS ASSOCIATION INC. 
Rosebank Wallamore Road TAMWORTH NSW 2340 PWnu 02 676071 52 

REPORT 

PEEL VALLEY IRFUGATION WATER REQUIREMENTS AS A FUNCTION 
OF RAINFALL 

SYNOPSIS 

This investigation of the Peel Valleys irrigation water usage was conducted to  assist the 
Independent Pricing and Replatory Tribunal's (IPART) deliberation into water pricing 
in the Peel Valley and to help refine the Department of Land and Water Conservations, 
Integrated Quality and Quantity Model (IQQM) for the Peel Valley. 

The analysis of on farm water usage under intensive irrigation in the Peel Valley 
demonstrated a strong linear relationship between irrigation water usage and rainfall. 
The consumption of water per Ha varied from 2ML per ha in the W-et years (850mm) up 
to 8ML per ha in drought (400mm) averaging around 4.5ML per ha in average rainfall 
years. Unfortunately average rainfall conditions don't occur all that often with the 
climate varying considerably from drought to flood and back again over a ten year 
period. 

The raw data with respect to water use and in particular area irrigated used to calibrate 
the IQQM contains inaccuracies, which result in the information generated from the 
model with respect to these two variables being highly inaccurate. This data in the 
IQQM shows virtually no correlation with rainfall whereas in practice water use in the 
Peel Valley in terms of ML per Ha has a very strong relationship with rainfall. When it 
rains we don't irrigate and when it doesn't rain the pumps work over time. Note. There 
is no effective on farm storage in the Peel Valley to cause an aberration in this 
relationship. 

INTRODUCTION 

During the last round of the IPART process, NSW Agriculture was commjssioned to do 
an "economic assessment of water charges in the Peel Valley". This assessment was 
critiqued by the Peel Valley Water Users Association in its submission to the PART 
process in 2000. One of the main concerns, but not the only one was the irrigation water 
usage, which was used in the report to assess the economic impact of proposed changes 
to bulk water prices in the Peel Valley. The p t  feeling of most irrigators was that as a 
ball part figure they used about a ML per Ha per cut or about 5ML per season. It was 
recognised though that some cuts and some seasons required less irrigation due to 
rainfall but in drought more water was required. 



During 2001/2002 the Dept. of Land and Water Conservation started the public 
consultation process on the Peel Valleys IQQM model and the sub committee was 
formed to progress this issue. The committee did not progress as the Dept. modellers 
time was largely being consumed by the water sharing plans of the major regulated river 
systems. Limited data was available but the Peel Valley Water Users were concerned by 
again relatively low irrigation water usage from 2.5 to 4.5 ML per ha coupled with 
extremely large swings in the area under irrigation ranging from as low as 850 ha in 
high rainfall years to over 3000 ha in the dry years. This wide range in area under 
irrigation did not seem valid given that most of the irrigation farms in the Peel Valley 
require considerable infrastructure to be in place (pump stations and underground 
mains) to apply water to the irrigation farms. It is recognised that in drought years a 
small percentage of farmers will drag their pumps out of the shed and increase their 
irrigation in dry years conversely others who use a fair percentage of their entitlement 
year in year out would reduce their area under irrigation due to reduced allocations and 
higher levels of evapotranspiration. It was felt that the area under irrigation would 
remain fairly constant, and that the apparent increase in area under irrigation was due to 
the card system, which was used to record water usage and crop areas irrigated. 

In order to clarifL and quantifL these issues the Peel Valley Water Users Association 
asked its members for accurate records of irrigation water usage, on-farm rainfall and 
area irrigated. Surprisingly, very few irrigators had kept records of these three variables 
over any reasonable length of time. Whilst many irrigators could tell you what they used 
last week or last year, few had detailed records of these three variables over any 
reasonable length of time. Fortunately one set of data was available extending over the 
seasons 91/92 to 99/00. Daily water use, rainfall, area irrigated was available for a 55 ha 
irrigation block on the property "Rosebank 10 Kms downstream from Tamworth City 
in section 2 of the Peel River. It turns out by coincidence that "Rosebank" is situated 
relatively close to Tamworth City's weather station (about 4 krns) and is about midway 
down the Peel system which flows roughly in a north-westerly direction from Nundle to 
Carrol Gap with rainfall decreasing as the river goes firther west. The annud median 
rainfall above Chaffey Dam is around 900mm decreasing to 580rnrn at the confluence 
with the Narnoi. January is the wettest month of the year with May the driest. 

Rosebank has been laser levelled and set up in 30 metre wide bays for border check 
surface irrigation with tail water return systems whereas the majority of the irrigators in 
the Peel Valley use some form of spray system with hand shift spray lines being the 
most commonly used method of irrigation. 

It was recognised that because of the limited data available from one property and the 
different method of irrigation, that the results obtained from this property need to be 
assessed, to ensure that the results obtained are valid for the entire Peel Valley. To 
access the suitability of this data, regression analysis was employed to compare the on- 
farm data, with the overall general bulk water use of the Peel Valley, as a hraction of 
rainfall. 



TL I lie data used in the iegressioii ziialysis is simmaiised in the table below 

I 

I j Farm Water Use On Farm Rainfaii i Peel GIS Use 

As chance would have it, the period 1891/92 to 2001/02 is reasonably represerrtative of 
the climate itiiige that occurs in the Taiiwoith di~ti id.  There were the drought years of 
: 99495, the high riiinfdl yeiii-s of 1 and 1998/99 coiipkd with the floods of the 
__-_A w i ~ m  of 1998 and again in Novizriber 2000. The average on farm rairiail h r  the period 
was 625nrn, which compares reasonabIy well to the long-tern average of ?'a-nwodi of 
673rui. A d&kd mdj& of the iiiidd1 patterns of T~uxwoith df~t ikt  c-iii be provided 
L.. vy LL ~lle 0 LD-ROM weather foi€ZZi~ki~ package Raiixian. Dept. of Piirrrarji 
Industries, 1999). 



Scatterplot: Peel GfS Use (IUILJyr) vs. On Farm Rainfall (mmiyr) (Casewise MD deletion) 
On Farm Rainfall (rnmlyr) = 8.45.87 - .0309 * Peel GIS Use [MUyr) 

Correlation: r = 4 5 8 2  

4000 6000 8000 10000 12000 14000 

Peel GIS Use (MUyr) [b.. 95% confidence I 

As cm be seeii there is 5r strong 1iiiei-s relztionslip betweeii the on fsirrrr raiddl md 
geiieisif. seciiiity *-ater use with a higji coii-elatilion coeEcfent of i = .85 82 aiid p = .DC 1 
(mzikd ~ ~ i i d ~ t i ~ i i s  u c  sigL6cmi ai p less thm .050Gj These iesdis elza1y indicate 
that the iairifal: patterns at Rosebmk are charaeteiisiic of the rairifdi patterns of the Peel 
'Jdley with geiierd security water iise incisasing as r a i ~ f d  decreases. 



Fig 2 

Scatterplot: Farm Water Use (MUha) vs. Peel GIS Use (MUyr) (Casewise MD deletion) 
Peel GIS Use (MUyr) = 642.88 + 1374.7 Farm Water Use (MUha) 

Comiation: r = .80379 

l 2 3 4 5 6 7 8 9 

Farm Water Use (MUha) I 95% confidence I 

From exaiirfnation of the data in 5g 1 & 2, it is reasonable to S87 that the r$r&dl and 
---- -- ---  
~ & l  uae data 5om Rosebank can be used to access the impact of rairCdl (or lack of it) 
on the wtiiei use per ha of i~gi i t ion Fiiiiilliiig p i ~ ~ t i c e s  of the Peel. Vdley. 



Fig 3 

Scatterplot: Farm Water Use (MUha) vs. On Farm Rainfall (nklyr) (Casewise MD deietion) 

1 2 3 4 5 6 7 8 9 
Farm Water U s e  (MUha) [ b, 95% confidence I 



It is inieresiiiig i G  note i h ~ t  3 p h t s  of the sc?iriei plot fall just outside the 95% 
confidence level. The explanation f i r  these anondies are as ~ G ~ ~ G W S :  

e (ij Ii-iig-ation iook glace in the fii~i week of March, 75mm of rain fe'lf in the 
last half of March compared to the lon,o tern ~ ih l ' a l l  for &larch at 49iiim 
LL 

v~~ water usage iekitive to rairifdl. u~eref~re  r~siilting ifi the $gt -- - 

TOTAL Vi'ATER STJTPLY I v E  per HA 

are iwo sources of water supply. This shown in fig 4 

F:% 4 

Total Water Use (RaintBn + Irrigation) 

c\1 m -3 cc) W b CO 0 o H c-4 e e e e e e .  O 
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O .  

Ch CA m CA CA CA Ch m m 0 0 

Year 



In this figire rairial! has been coiiveited to &E per Ha (iOOmm = iML p ~ i  Ha). The 
total water sipply has rziiged frcrm jtisi under 10 to jiisi over 13;"vtL per Ha. Xrrigzihi is 
doii-inant in some years and r&rIfaU in others. 

It is iriteresiiiig to retinange the data in Fig 4 so thd the total water supply in ?v% per Ha 
is showx in order of iiicreasing r&rIfdl as shown in fiz 5. 

Fig 5 

Total Water Use (Raidid + Irrigation) 

Rainfall (mm) 

This i ~ i f c l ~ & b i i  was presented to tZz N&ioi RegdPdLed &ver Pdtiii~g~ineiii Comrr;i:iee 
at meeting NO 23 heid on 20'" June 2002. It was presented to try to show the dificuity 
that the modellers deve!oping the IQQM for the Peel and for that matter, for any other 
fiver mode1 h d  in getting accurate %&er use k t a  to put into their model. The Nmoi 
Regilated Management Coniniittee had expressed concerns with the rnodelliiig 
a d  the dzita it g~i iz i~ied.  These concerns persisied right t h ~ i & ~ i  the entire pmeess 
for the 6evelopment of the Nmoi Wciter Shaing Xan. Gne is reriiided of Justice 
Yoiing in L~riirence Y Keiripsey Shii-~ C~~iiiii~il BC93G9607 



WATER USAGE - A.i+\JCDOTAL DATA 

(ij A stir-ey of irrigators in the Peel Valley (May 2001) demonstrated that 
most Lucerne growers used 1.0 - 1.3.hE per Ha per cut. It was recognised 
that on occasions depending on the rainfall pattern some cuts required little 
or no irrigation water. 

jii) North West Magazine, April 9,2001 "Lucerne grower benefits in being 
water wise." Tanworth Lucerne grower Bryce Wphes has made this 
provisional comparison for tl6s season to date. 

Hand skit uses 3.25ML/Ha per cut and produces 2.92T/%E 
Tee- - 
l l dvelliilg Iiiigator uses 1 .OR/~LI'H~ per cut and produces 2.8T/ML 
Sub suifzce uses 0.93MLLHa per cut afid produces 3.93T1TdL 

jiii) Lucerne in Farming Enterprises March 2001 (Publication by NSW 
Agicultuie, Queenslmd Dept. of Primary Industries and CRC fojr Tropical 
Plant Protection) 
T,: 11 l lgated Hay Making - I nglewood / Texas by Phillip Burrill D721 Warwick. 

"Most producers grow from 16-40 Ha, with several up to 6GHa plus. Yields average 
20T/Ha /year with 6-7 cuts / year. Irrigation Water Usase on Lucerne is 
approximately 10PvE / Ha / Year with side roll or centre pivot irrigation equipment 
being the main systems in use. 

(iv) Irrigation Australia 1891 V016 No 2 - Haymaker - Pm'gaied Lucerne. 
Actual water use averaged 11 megalitres per hectare over the region, coming 
from 6 rnegalitres from iiiigation, 3.5 From effective raiiifall and 1.5 from the 
soil store. Deane Ziiaieman, NSW Agriculture, Tmworth. 

(v) Sharing the Water Resources on Unregulated Rivers - Dept. of Land and 
Water conservation 2000 
Draft Conversion Rates - Climate Zone 3 - Tarnworth - Narrabrd 

The drafi conversion rate of 6.5i\lIfL/f-la was agreed to by the Narnoi Unregulated River 
Ivfanagement Colmittee in its deliberations on the area to volume conversion in the 
unregulated system of the Wainoi-Peel system. The 6.5 ML/Ha comeision for Lucerne 
pi~duceis was supported by consensus of the c o ~ i t i e e  which included as members the 

Lucerne 
MWHalYear 

Draft 
C~nversion 
Rzte 

5.5 

Theoretical 
Averiige 
Irrigation Water 
Req1nirements 
11 .0 

Metered Usage 
Regiakd 
Systen 

4.5 to 6.0 

Repm Cards 
20" percentile 

5.0 

Narnoi Water 
User S u r q  

5.0 - 7.0 



Dept. of Land and Conservation, NSW Agriculture, NSW Fisheries, Environmental 
Protection Authority, Nature Conservation Council, Regional Development, Local 
Government and community representatives. 

AREA UNDER IRRIGATION 

Peel Valley irrigation return cards for ordered water detail pumping requirements, type 
of crop to be watered and area of crop but do not enable the total area under irrigation to 
be determined. e.g. analysis of the card doesn't enable the analyst to decide if the area 
under irrigation has been partly watered, watered fdly once twice or more. The cards 
are currently picked up on a monthly basis, but in years gone by were picked up 
quarterly and often irregularly, thereby making a determination of the area irrigated on 
any one farm even more difficult let alone determining the total area under irrigation in 
the Peel Valley with any degree of accuracy. A typical card layout is shown below with 
details of water ordered for both a wet and dry season. 

Order card - eg Wet Year 

Order card - eg Drought Year 

Pumping Details 

From this data what is the area that you would think is being irrigated from the 
information on these cards? The correct answer is S5Ha. Did you get it right? (In the 
wet year during the card pick up period it rained and the 111 irrigation area was not 
completely watered. In the drought year the area had been watered twice and had 
commenced the third watering during the card pick up period. Note several cards would 
be written out during the irrigation season to fbrther complicate an assessment of the 
area under irrigation.(There are numerous versions and interpretations of how these 
cards could be filled in) 

Starting Date 

1"'  an 

Pumping Details 

To try to use the Peel Valley's historic water use and area data as the basic input for the 
Peel Valleys IQQM means that the output of the IQQM has a high degree of inaccuracy 
and as such should only be used as a guide only or a rough rule of thumb. To use the 
Peel's IQQM for Cap management purposes such as those detailed in the State Water 

Type of Crop(s) or 
Pasture to be watered 

Lucerne 
Pasture 

Area of each Crop or 
Pasture in Hectares 

25 

10 

Starting Date 

1"'   an 

ML/day 

0.5 

Finishing Date 

2@Feb . 

Type of Crop(s) or 
Pasture to be watered 

Lucerne 

Meter Reading 

950 

980 

2tith Feb 

Finishing Date Area of each Crop or 
Pasture in Hectares 

100 

Meter Reading 

950 

20 

MLiday 

1050 2.0 l Pasture 



Operations Management Flan (SVJOMP) where irrigation usage is to be adjusted if the 
IQQP- modd predicts the 3% variation long term average trend is highly questionable 
as the input data in terns ofwater use and area under irrigation is at least one order of 
----.A.- ~ l m ~ l i ~ t l d e  less accurate than the SWGM? criteria. To use the Peels IQQM in its currefit 
state of development for any other purposes is also highly questionable. 

To firither examine the reliability of the data in the IQQM for the Peel with respect to 
water use as a function of area irrigated, a resression analysis was carried out on die 
IQQM's recorded water use in &K per Ha as a knciion of rainfall. The data used in this 
regression ana:ysis is suriiarised in the table below 

Graphical representation of the regression analysis is shown in Figure 6 

Scatterplot: Farm Water Use (MLlha) vs Annual Rainfall (rnmlyr) 
Annual Farm Rainfall (mmlyr) = 1180.1 172-1 79.0504*x; 0.95 C0nf.Int. 
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Water Use MVHa 
Es IQQhI 

2.9 

Estimated area imgatedHa 
Ex IQQM 

2530 

Peel General Security Use L 
Ex IQQM 

5291 

1 Water Yew 

1991/92 

Gn f m  Rainfall 
hbn 

512 



As can be seen from this figure the results are widely scattered. The 95% confidence 
h i t  is extremely wide. The correlation coefficient is low with r = .59 and p = ,0930 
(correlations are sig-ificant at p < .0500) This means that the data used in ih-ie Peel 
x n n  I V ~ P ~  modd demonsirates a very poor correlation between rainfali and water use 
per hectare. This is exaciiy opposite to real iife in the Peel Vaiiey where there is a 
strong relationship bet---een water use and rainfail as clearly demonstrated in Fig 1 
& Fig 3. 

A summary of these regression analyses is summarised in the table below 

Regression run 
Rainfall v on fann 
Water use Fig 3 
Raiilfall v Peel V z E q  
General Security water use Fig i 
Rainfall v IQQM water use Fig 6 

- - -- 
r I r a  I D  I Simificance of Correlation 1 

.59 1 .35 1 .U93 1 Very low I 

The only conclusion that can be draw3 fiom this is that the area irrigated data in the 
IQQM is inaceurate aiid that the results generated froin the Peel IQQM can at the best 
be used as a rough guide only and are certainly not suitable for monitoring Cap 
compliance and should not be used for any purpose where a degree of accuracy is 
required. Accurate irrigated area data is historically not available and the ordered water 
card system is totally unsuitable for accessing this data. 

The Feel model is run simulating conditions over the last 100 years or so. it looks at 
long term climatic conditions predicting inflows to Chaffey Dam, which was 
constiucted in 1978 with irrigation water needs over the centilq calibrated on past 
practices. Reasonably reliable data on past practices is 0il3y available since the mid to 
'late 1980's though the data recorded for this period is by no means accurate and was not 
collected for the purpose of IQQM t y ~ e  calibrations. 

Errors in h r  example water use data are cumulative by the dine the water use of all of 
the irrigators is totalled for the irrigation season. Similarly errors in the area irrigated are 
also cumulative, however when water use data is combined with area data to determine 
the water use in &E per Ha the erior has a multiplier effect. The extent of this multiplier 
eEect is not knovvn but is significant. To demonstrate this impact the following basic 
example is put f~r\liaid. 

Raw maiei"lal- T r k m i  processing - yldd - 82% 
Secondary processing - yield - 87% 
Tertiary processing - yjeld - 90% 

Final yield fiom raw material io Gnished product = .82 x .87 x .9 = 54% 



That is the yield loss of each stage of processing looks reasonably good, but ~ h e  final 
yield is quite low at 64%. The same principle applies to errors in data put into 
complex modelling. 

This impact is clearly demonstrated previously in this report by the fact that accurate on 
farm data for water use and area irrigated had a statically strong correlation between 
water use and rainfall but the IQQM's less accurate data for these two variables resulted 
in a correlation between water use and rainfall which was not statistically significant. 
Note. Aberrations in the data such as water use constrained years - eg 95/96 also add to 
the difficulty that the modellers have in gathering meaningful data,to calibrate the 
IQQM which is firther compounded by the fact that water use data is only available 
with any degree of reliability for the last 15 years or so - ie aboutl2% of the model run. 
The remaining SS% of the models water use data is extrapolated from this relatively 
inaccurate and limited data base. 

CONCLUSION 

Independent Pricing and Regulatory Tribunal (IPART) 
In terms of water pricing it is quite clear from this analysis that irrigation water use in 
the Peel Valley varies considerably depending on rainfall or more correctly the lack of 
it. However a reasonable ball part figure to determine the impact of water pricing would 
be a water usage of around 4.5ML per Ha. 

Integrated Quality and Quantity Model (IQQM) 
It is quite clear from the data presented above that irrigation usage increases 
significantly in dry years. It is quite clear that the water usage per Ha increases 
significantly in these dry years not the area under irrigation as indicated by analysis by 
the return cards. The use of the IQQM model for determining water use patterns in the 
Peel and in particular MDBC compliance for the Peel and for that matter any other river 
valley must be questioned as the historical data relating to water use and in particular 
area under irrigation is highly unreliable. It may be the best available but it is clearly not 
good enough when the livelihoods of the communities in the Murray Darling Basin and 
the Peel Valley in particular are at stake. 

The IQQM model for the Peel is still in its formative stage. It has not been subject to 
scrutiny by the Namoi regulated Management Committee or any other similar 
community consultative committee and the fact that the data used in the model shows a 
very poor correlation between rainfall and water use in the Peel Valley when in practice 
there is a very strong correlation between these two variables which can only mean that 
the Peels IQQM should not be used for an analysis requiring any degree of accuracy 
where water usage and irrigated area is being assessed in the Peel Valley. 

Laurie Pengelly 
Representing the Peel Valley Water Users Association 




