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2. The Namoi-Peel System 

2.1. PHYSICAL FEATURES OF THE CATCHMENT 

2.1.1. General 

The Namoi-Peel system is one of the major NSW sub-catchments of the Murray-Darling Basin 
(Figure 2.1). It covers a total area of about 42,000 km2 from the Great Dividing Range near Tamworth 
to the Barwon River near Walgett. 

Figure 2.1. Relationship of Namoi-Peel catchments to Murray-Darling Basin 

The Namoi-Peel catchments include a number of larger towns (Figure 2.2) including Tamworth 
(population about 34,500), Gunnedah (population about 9600) and Narrabri (population about 7,500. 
There are also a number of smaller towns with populations ranging from 600-3,000 people. The total 
urban population in the Namoi catchment is around 65,000 to 70,000 people. 
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Figure 2.2. Cities and towns in the Namoi-Peel catchment. 

The catchment can be considered as four regions (Figure 2.3), based on whether it is a source region of 
streamflow, or whether it is a region of extraction. 

(i) Upper Namoi (source region) 

(ii) Peel River including Chaffey Dam (source and extraction region) 

(iii) Upstream Boggabri (source region) 

(iv) Lower Namoi (extraction region) 
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Figure 2.3 Major regions of Namoi & Peel Catchment 

2.1.2. Stream network 

2.1.2.1. Upper Namoi 

The Namoi River above Keepit Dam includes catchment area in the Great Dividing Range. There are 
three major tributaries including the Manilla River (with Split Rock Dam at a capacity of about 
397,000 ML), the Macdonald River and the Halls Creek catchment. There are also numerous smaller 
creeks. The rivers in these reaches flow within well-defined channels and have only limited 
floodplains. Keepit Dam with a capacity of 425,510 ML covers about 13% of the total Namoi-Peel 
catchment area. 

2.1.2.2. Peel River 

The Peel River joins the Namoi River between Keepit Dam and Gunnedah. The river starts in the 
Great Dividing Range above Tamworth and includes the major catchments of Upper Peel River 
(including Chaffey Dam at a capacity of about 61,830 ML), Cockburn River, and Goonoo Goonoo 
Creek. The upper reaches of the Peel River flow through narrow valleys to about the Cockburn River 
junction with the river broadening into wide alluvial floodplains below Tamworth. The Peel River 
catchment covers about 11% of the Namoi-Peel catchment area. A Tamworth town water supply dam 
is located on Dungowan Creek. 

2.1.2.3. Upstream of Boggabri 

Two major tributaries are located in this region: 
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• The Mooki River flows northwest from around Quirindi (Liverpool Range) and enters the Namoi 
River upstream of Gunnedah. The Mooki River catchment covers about 9% of the total Namoi-
Peel catchment area.  

• The Coxs River flow north-west from around Tambar Springs (Warrumbungle Range) and enters 
the Namoi River around Boggabri. The Coxs River catchment covers about 9% of the total 
Namoi-Peel catchment area.  

2.1.2.4. Lower Namoi 

• Mauls Creek catchment – an area located north of the Namoi River that is about 1% of the Namoi-
Peel catchment area generates runoff entering the Namoi River between Boggabri and Narrabri. 

• Pillegar Region – an area located to the south of the Namoi River that covers a large area 
including Bohena Creek, Bradine Creek plus many minor creeks. This area generally contributes 
little inflow during normal to dry periods, however, during wet times, significant flood inflows to 
the Namoi River between Wee Waa and Walgett can be generated from this region. 

2.1.3. Hydrometeorology 

2.1.3.1. Rainfall 

Annual average rainfall varies over the Namoi Valley, from a maximum of 1200 mm over the high 
ground in the east to a minimum of less than 400 mm near the junction of Namoi and Barwon River 
(Figure 2.4). Rainfall varies throughout the year (Figure 2.4) with a higher average monthly rainfall in 
summer. Over the 112 years, the average monthly rainfall ranges from about 0.7 to 1.6 times the 
average. Over the benchmark climatic period, the catchment experienced an extended drought from 
1979-1983, with a very dry year also in 1994(Figure 2.7). 

Figure 2.4. Average annual rainfall in Namoi-Peel catchment 
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Figure 2.5. Average monthly rainfall at Narrabri 1891-2002. 
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Figure 2.6. Residual mass curve at Narrabri 
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Figure 2.7. Annual rainfall at Narrabri 1975-2000 

2.1.3.2.  Evaporation 

Pan evaporation in the Namoi-Peel catchment has a strong east-west gradient (Figure 2.8). Average 
Class A pan evaporation varies from around 1000 mm/year in the south-east, to over 2200 mm/year in 
the north-west. Pan evaporation is also strongly seasonal, varying from around 3 mm/d during 
June/July at Narrabri, to around 7 mm/d during December/January. 

Figure 2.8. Average annual Class A Pan evaporation in Namoi-Peel valley (1973-1995) 
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2.1.3.3. Flow 

The following table outlines the main tributary contribution to the to Namoi-Peel system. 

Table 2.1 Average annual Namoi-Peel inflows from gauged streamflow stations (Baseline period 1975 to 
2000) 
Tributary and/or catchment Average annual 

inflow (GL/year) 
Sub-catchment 

(GL/year) 
Split Rock Dam 73  
Macdonald River 248  
Peel River 274  
Chaffey Dam  48 
Dungowan Dam  13 
Gauged Tributaries (Duncans Ck, 
Cockburn River & Goonoo Goonoo Ck)

 121 

Mooki River 136  
Coxs Creek 95  
Maules Creek 24  

2.1.4. Groundwater interactions. 

Groundwater interaction with river systems is discussed here as it may directly affect salt balance in 
some reaches of the Namoi-Peel River system. Salt from groundwater can enter the river system by 
two pathways: (i) capillary rise from shallow water tables and mobilisation in surface runoff; or (ii) 
groundwater discharge directly into the river system. The interaction of surface water and groundwater 
can also result in salt leaving the river system by recharge to the groundwater system.  

Movement of groundwater into and out of a river system may have a minimal effect on the overall 
water balance. However, groundwater is usually more saline, and small volumes may significantly 
increase river salt loads and salinity. 

The way in which surface and groundwater systems interact depends on the depth of the watertable 
(Figure 2.9). Where the watertable is close to the base of the riverbed, the reach is hydraulically 
connected and will gain or lose water according to the relative hydraulic heads of the two systems. 
Disconnected reaches always lose water, with the rate of seepage limited by the hydraulic conductivity 
of the riverbed. 
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connected gaining connected losing

disconnected

Figure 2.9. Types of river reach with respect to groundwater interaction 
(after Gates and Braaten, 2002) 

Generally, whether a river section is hydraulically connected has a geographic distribution 
(Figure 2.10). Most upland streams are hydraulically connected, receiving flow from fractured rock 
aquifers. In the foothills of the ranges, narrow floodplains overlying bedrock and relatively high 
rainfall produce shallow alluvial water tables and strong hydraulic connections between river and 
aquifer. The direction of flux can vary over time. Water lost from the river during a flood, and during 
periods of highly regulated flow will recharge the aquifer, which may then drain back to the river 
when the flow is lower. 

Typically, arid conditions, wide alluvial plains and deep groundwater in the lower parts of the valley 
lead to long stretches of river which are hydraulically disconnected. This is the case for the Namoi 
River below Narrabri. However, most of the Namoi River between Narrabri and Keepit Dam, the 
upper Namoi sub-catchment and the Peel River are connected to the groundwater system in one way 
or the other. Figure 2.9 shows the general nature of the gaining or losing feature of these streams. 
Within each reach there is likely to be section of both gaining and losing groundwater. 
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Figure 2.10. Hydraulic connection 

2.1.5. Vegetation and land use 

Table 2.2 and Figure 2.11 outline the land use for the Namoi Valley. 

Table 2.2 Land use in the Namoi Valley 
Land Use Description Extent  

(‘000 ha) 
Extent 

(%) 
Nature conservation 134 3 
Minimal Use 183 4 
Livestock grazing 2,598 62 
Forestry 426 10 
Dryland agriculture 745 18 
Irrigated agriculture 96 2 
Built environment 5 <1 
Water bodies not otherwise 
classified 

11 <1 
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Figure 2.11 Namoi Valley Land Use 

2.2. WATER RESOURCE MANAGEMENT 

The Namoi River and Peel River system are operated separately from a water resource management 
perspective. The following outlines the major features of both systems. 

2.2.1. Peel River system water resource management 

The Peel River system is operated (or regulated) to meet the water resource needs of Peel River water 
users including general security and high security irrigators, stock and domestic users and Tamworth 
town water supply. There are two dams located within the catchment, Chaffey Dam (about 61,800 
ML) and Dungowan Dam (about 6,300 ML). Dungowan Dam is owned and operated by Tamworth 
City Council in conjunction with their high security licensed river entitlement to meet the needs of 
Tamworth. 

DWE operates Chaffey Dam under an annual accounting system to meet the day to day needs of water 
users. Where possible tributary flows are utilised to meet water user demands before dam releases are 
made. The two major water users in the system are Tamworth that has a entitlement to 16,400 ML and 
general security irrigators who have an annual entitlement to about 30,200 ML. During the sharing out 
of the water with Chaffey Dam, a reserve is maintained to ensure the security of high security water 
users. 

When flow in the river is in excess of water user and environmental needs, supplementary water 
access is declared that allows irrigators to pump river water without their annual entitlement being 
debited. General security irrigators are allowed to use up to a maximum of 100% of their entitlement 
in any one water year. Minimum environmental flow conditions are maintained downstream of 
Chaffey Dam, Dungowan Dam and at Carol Gap. Excess water from the Peel Valley flow into the 
Namoi River and is utilised by Namoi water users where possible. 
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2.2.2. Namoi River system water resource management 

The Namoi River system is operated (or regulated) to meet the needs of water users and the 
environment in the river from Split Rock Dam to the junction with the Barwon/Darling at Walgett. 
The water storages at Split Rock Dam (about 397,000 ML), Keepit Dam (about 425,000ML) plus re-
regulation and/or diversion weirs at Mollee and Gunidgera are operated by DWE to meet user needs. 
Where possible the tributary inflows from the Peel River, Mooki River and Coxs Creek are utilised 
before dam releases are made. 

The major water users in the Namoi River are general security irrigators with an annual entitlement of 
around 256,000 ML. About 9,000 ML of this entitlement is located between Split Rock and Keepit 
Dams. General security irrigators needs are met under a continuous accounting system where each 
irrigators operates their own individual account with the dams and can use the water resources as they 
wish. Irrigators are allowed to maintain up to 200% of their entitlement within their account at any one 
time and are allowed to use up to 100% of their entitlement within a water year. 

Split Rock Dam and Keepit Dam are located in series with water transferred down from Split Rock 
Dam to Keepit Dam as required and within environmental conditions. Outlet capacity limitations for 
Keepit Dam may necessitate Split Rock Dam releases. Under the continuous accounting system, DWE 
maintains a reserve plus a working account (to cover transmission and operation losses) within the 
dams to ensure the security of water users. 

When flows in the river are surplus to needs supplementary water access is declared when irrigation 
users can divert water from the river with debit to their account. The valley operates under a total 
supplementary cap of 110 GL per year. Because of the large volume of on-farm storages in the Namoi 
Valley and subsequent competition for supplementary water, DWE attempts to equally share 
supplementary water. The sharing of supplementary water plus limitation on diversions to the 
Gunidgera/Pian Creek system often results in a roster system to share supplementary water. 

About 8 GL of high security entitlement exists within the valley including town water supply needs for 
Manilla and Walgett. Minimum flow requirements are in place downstream of Split Rock and Keepit 
Dams. Stock and domestic flow replenishment flow rules are also in operation for the Pian Creek 
system. 

In 1998, environmental flow rules were introduced for the Namoi Valley that shared supplementary 
water. DWE, in consultation with water users, has introduced flow rate thresholds that determine 
supplementary water access. For each individual supplementary flow event, irrigators are only allowed 
to access 50% of the supplementary flow volume with the other 50% remaining in the river for 
environmental use. 

2.3. SALINITY IN CATCHMENT 

The Namoi River system (including the Peel River system) exports large quantities of salt to the 
Barwon/Darling River system. Current estimates suggest around 135,000 tonnes of salt is exported 
from the Namoi system. As shown in Figure 2.12, the salt load exported for the tributary streams 
upstream of Boggabri varies from 2-24 tonnes/km2/year. The largest export rates occur for the 
catchments in the upper Peel River catchment where, for example, Goonoo Goonoo Creek exports 
about 18 tonnes/km2/year and Chaffey Dam catchment 24 tonnes/km2/year. The areal export rate, 
when multiplied by catchment area, gives an indication of mean annual salt load exported from the 
catchment. Table 2.3 details the mean annual salt load from the major catchments of the Namoi-Peel 
system. 
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Table 2.3. Average annual Namoi-Peel salt load inflows (Baseline period 1975 to 2000) 
Catchment Mean annual salt 

load 
(‘000 tonnes/ year) 

Chaffey Dam 9.7 
Cockburn River 13.2 
Goonoo Goonoo Creek 9.1 
Peel River (total) 79.7 
Namoi River above Keepit 
Dam 

66.4 

Mooki River 33.8 

Figure 2.12 Average Salt load exports from the Namoi Valley 

36      |      NSW Department of Water and Energy, April 2008 



In-stream salinity models of NSW tributaries in the Murray-Darling Basin 
Volume 3: Namoi River Salinity Integrated Quantity and Quality Model 

3. Salinity data 

3.1. AVAILABLE DATA 

All data for the Namoi-Peel catchment was extracted from the DWE databases and tabulated in 
Appendix A.  The distribution and relative length of this data is shown in Figure 3.1 for discrete EC 
data stations, and Figure 3.2 for continuous EC data stations. 

Figure 3.1. Location and record length size for discrete EC data stations 

The legend used in Figure 3.1 and Figure 3.2 is indicative of the usefulness of the data for modelling 
purposes. A discrete data set with < 30 data points is of little value, from 30-100 of some value, and 
above 100 is starting to provide a good estimate of salinity behaviour. The class intervals for the 
continuous data sets are also indicative, for the same purpose.  

A feature of the discrete data sets is that of the nineteen sites reported in Table 3.1 and Table 3.2 is 
that no sites have data less than thirty points and only four sites have data less than 100 points. Three 
of the sites with less than 100 points are located in the Upper Namoi catchment and one in the Lower 
Namoi. The other data sets look to give a good coverage across the whole catchment. 
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Figure 3.2. Location and record length for continuous EC data stations 

The Namoi-Peel River System has an average coverage of continuous stations compared with most 
other NSW MDB valleys, and reflects on the level of salinity management activity in the catchment. 
Of the seven stations in total, two have less than one year of data and these are both on the Manilla. 
There are two longer term stations with more than five years of data on the Lower Namoi River below 
Keepit Dam and a further three stations with more than three years of data on major tributaries. 

3.2. DATA USED FOR INFLOW ESTIMATES AND MODEL EVALUATION 

The subset of stations that can potentially be used for the salinity models are those located at either 
inflow points, or at gauging stations used to evaluate results of the quantity model. All of the nineteen 
stations with discrete EC data and seven stations with continuous EC data were used for these 
purposes. 

The stations at inflow points were used to estimate the parameters of the salt load relationships for the 
Salinity Audit, and may be used to re-estimate salt load inflows, depending on the outcomes of the 
model evaluation. This data was screened to remove outliers and observations on days with no flow 
records. 

3.2.1. Exploratory analysis of data 

A simple representation of the data was prepared to get some insight into the contributions of inflows 
to salinity and the variations in salinity along the mainstream. This analysis was based on looking at 
the patterns of the median salinity and median flow, as reported in Table 3.4. 

A plot of the median salinity against median inflow of inflow points (Figure 3.3) shows that Goonoo 
Goonoo Creek (Station No. 419035) and Mooki River (419027) contribute large quantities of high 
salinity water. The relatively high load contributed by the total Peel River catchment are reflected by 
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the reading at Peel River at Carrol Gap (419006). Most of the other sites show median levels of salt 
load with only the Namoi River at North Cuerindi showing low levels. 

The longitudinal overview of median salinities (Figure 3.4) shows some median higher values in both 
the Upper Namoi and Peel River catchments (greater than 450 EC). However, salinities in the Lower 
Namoi River below Keepit Dam are reasonable constant in the EC range of 250 to 300. 
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Figure 3.3. Median salinity versus median flow for inflow sites with discrete salinity data 

Figure 3.4. Median salinity along main stream 
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Table 3.1. Stations at inflow points with discrete EC data, with results of preliminary screening 
Data points removed 

Station 
Number 

Station Name Data use <15 μS/cm zero or 
missing 

flow 

outliers Final data days 

419005 Namoi River at North Cuerindi Inflow 0 0 0 71 

419016 Cockburn River at Mulla 
Crossing 

Inflow 0 5 0 119 

419027 Mooki River at Breeza Inflow 0 37 2 153 

419029 Halls Creek at Ukolan Inflow 0 44 0 76 

419032 Coxs Creek at Boggabri Inflow 1 111 0 123 

419035 Goonoo Goonoo Creek at 
Timbumburi 

Inflow 0 5 2 114 

419043 Manilla River at D/S Split Rock 
Dam 

Inflow 5 20 3 277 

419045 Peel River at D/S Chaffey Dam Inflow 12 3 1 315 

419051 Maules Creek at Avoca East Inflow 0 1 1 83 

Table 3.2. Stations at evaluation points with discrete EC data, with results of preliminary screening 
Data points removed 

Station 
Number 

Station Name Data use <15 μS/cm zero or 
missing 

flow 

outliers Final data days 

419001 Namoi River at Gunnedah Evaluation 0 17 1 473 

419006 Peel River at Carrol Gap Evaluation 0 4 1 219 

419007 Namoi River at Keepit Evaluation 0 3 2 215 

419012 Namoi River at Boggabri Evaluation 0 16 0 118 

419020 Manilla River at Brabri 
(Merriwee) 

Evaluation 0 6 0 71 

419022 Namoi River at Manilla Railway 
Bridge 

Evaluation 0 26 0 142 

419024 Peel River at Paradise Weir Evaluation 0 1 0 286 

419026 Namoi River at Goangra Evaluation 0 8 0 195 

419039 Namoi River at Mollee Evaluation 0 5 1 167 

419049 Pian Creek at Waminda Evaluation 0 26 0 121 
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Table 3.3. Stations at evaluation points with continuous EC data, with results of preliminary screening 
Data days 

Station 
number 

Station name Data use Missing 
flow 

Data 
errors 

Comments for data 
errors 

Final data 
days 

419001 Namoi River at Gunnedah Evaluation 3 0 - 2342 

419016 Cockburn River at Mulla 
Crossing 

Inflow 16 0 - 935 

419020 Manilla River at Brabri 
(Merriwee) 

Evaluation 0 0 - 35 

419024 Peel River at Paradise Weir Evaluation 194 0 - 835 

419026 Namoi River at Goangra Evaluation 94 0 - 2385 

419032 Coxs Creek at Boggabri Inflow 1438 0 - 991 

419043 Manilla River at D/S Split Rock 
Dam 

Inflow 0 0 - 101 
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Table 3.4. Cumulative distribution statistics of screened EC data sets 
Salinity statistics kg/ML Station 

Number 
Station name Data type Data use 

C25 C50 C75 
Q50 

ML/d 
419001 Namoi River at Gunnedah Continuous Evaluation 435 282 217 

419001 Namoi River at Gunnedah Discrete Evaluation 372 286 224 
637 

419005 Namoi River at North Cuerindi Discrete Inflow 246 144 109 178 

419006 Peel River at Carrol Gap Discrete Inflow 570 468 335 168 

419007 Namoi River at Keepit Discrete Evaluation 251 206 175 165 

419012 Namoi River at Boggabri Discrete Evaluation 372 307 243 543 

419016 Cockburn River at Mulla 
Crossing 

Continuous Inflow 285 212 166 

419016 Cockburn River at Mulla 
Crossing 

Discrete Inflow 303 241 190 

28 

419020 Manilla River at Brabri 
(Merriwee) 

Continuous Evaluation 290 286 245 

419020 Manilla River at Brabri 
(Merriwee) 

Discrete Evaluation 516 468 405 

30 

419022 Namoi River at Manilla 
Railway Bridge 

Discrete Evaluation 341 234 147 286 

419024 Peel River at Paradise Weir Continuous Evaluation 320 273 210 

419024 Peel River at Paradise Weir Discrete Evaluation 317 276 234 
95 

419026 Namoi River at Goangra Continuous Evaluation 330 263 209 

419026 Namoi River at Goangra Discrete Evaluation 336 273 217 
209 

419027 Mooki River at Breeza Discrete Inflow 721 582 412 11 

419029 Halls Creek at Ukolan Discrete Inflow 501 425 309 11 

419032 Coxs Creek at Boggabri Continuous Inflow 623 472 258 

419032 Coxs Creek at Boggabri Discrete Inflow 568 339 179 
0 

419035 Goonoo Goonoo Creek at 
Timbumburi 

Discrete Inflow 702 600 504 10 

419039 Namoi River at Mollee Discrete Evaluation 366 293 240 740 

419043 Manilla River at Split Rock 
Dam 

Continuous Inflow 241 239 241 

419043 Manilla River at Split Rock 
Dam 

Discrete Inflow 471 356 286 

41 

419045 Peel River at D/S Chaffey 
Dam 

Discrete Inflow 238 216 198 46 

419049 Pian Creek at Waminda Discrete Evaluation 391 319 265 7 

419051 Maules Creek at Avoca East Discrete Inflow 223 210 189 12 
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4. The Namoi & Peel IQQMs 

4.1. QUANTITY MODEL 

The Namoi and Peel IQQMs are two separate models. The Peel IQQM includes all tributaries inflows 
of the Peel River and the Peel River itself from Chaffey Dam down to the junction with the Namoi 
River. The Namoi IQQM includes Split Rock Dam, tributaries upstream of Keepit Dam, all tributaries 
downstream of Keepit Dam and the Namoi River itself from Keepit Dam down to the junction with 
the Barwon/Darling River. The flow at the end of the Peel IQQM becomes an inflow for the Namoi 
IQQM. 

There are historical reasons why there are two models. DWE operates the Namoi and Peel River 
systems independently, and the models were developed accordingly. In addition both systems now 
operate under different accounting systems. The Peel River system utilises both Chaffey Dam and 
Dungowan Dam under an annual accounting system to meet significant Tamworth town water supply 
needs and the general security needs of Peel Valley irrigators. The Namoi Valley operates under a 
continuous accounting system that aims to meet the general security irrigators who have the majority 
of the entitlement in the valley. IQQM cannot operate with both annual and continuous accounting 
systems and would require significant enhancement to do so. 

The historical reasons do not apply for the quality model. Actions in the Peel River are likely to 
change the quantity of water, and salt, entering the Namoi River. Currently the most appropriate way 
of representing quality in the Namoi and Peel River systems is with two separate models that consider 
the interaction between the systems. 

A full description of the climatic and streamflow data, major features and calibration of Namoi IQQM 
is presented in the MDBC Cap Implementation Summary Report – Namoi Valley (Ribbons et al, 
2003). Full details of the Peel IQQM are presented in the MDBC Cap Implementation – Peel Valley 
Report (Chowdhury et al 2004). The following gives a brief description of each model. 

4.1.1. Peel system 

The Peel IQQM configuration is shown schematically in Figure 4.1. The system includes eight inflow 
nodes in total, with five of these representing gauged tributary inflows. The ungauged tributary 
inflows below these were calibrated at three gauging stations, Peel River at Piallamore, Peel River at 
Paradise Weir and Peel River at Carrol Gap. 

The water management features of significance in the Peel System IQQM are: 

• Chaffey Dam (about 61,800 ML) 

• Dungowan Dam (about 6,300 ML) 

• Tamworth town water supply (entitlement of 16,400 ML and currently using about 
10,000 ML/year). Tamworth receives its water supply by pipeline from Dungowan Dam and run 
of the river releases from Chaffey Dam.  

• General security irrigators have entitlement to about 31,200 ML and their maximum use to date 
was about 15,000 ML. 
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