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Interim guidance – secure yield analysis for town 
water supply schemes on regulated systems 

The Department of Planning Industry and Environment has commenced a 
longer-term project to develop new guidance for town water supply scheme 
secure yield analysis. The following summary process provides an interim 
methodology for completing this type of analysis. 

The NSW Government provides guidance to local water utilities on assessing and adapting to the 

impact of variable and changing climatic patterns on the secure yield of their town water supplies 

(TWS). The methodology is detailed in the Draft NSW Guidelines on Assuring Future Urban Water 

Security – Assessment and Adaption Guidelines for NSW Local Water Utilities, 2013 (the 

Guidelines). 

Regional water strategies (RWS) are underpinned by new climate data and modelling of water 

availability and reliability. This data and modelling include consideration of paleoclimate (where 

available) and climate change impacts in order to develop scenarios of plausible extreme climate 

events. 

The climate data and the associated streamflow data being generated for the regulated systems as 

part of the RWS can be used to assess town water security risk and assist with sizing of 

headworks infrastructure. By applying the principles of the Guidelines, a local water utility can 

assess whether the TWS scheme provides an adequate level of service. 

5/10/10 design approach 
Secure yield can be defined as the highest annual water demand that can be sustainably supplied 

from a water supply headworks system whilst meeting the adopted design approach. Restriction-

free urban water supplies at all times are generally neither affordable nor cost-effective so utilities 

generally need to allow for some level of water restrictions in dry periods in their water supply 

planning.   

The 5/10/10 design approach requires that the total time spent in drought restrictions should be no 

more that 5% of the time, restrictions should not need to be applied in more than 10% of years and 

when they are applied the water supply system should be able to provide 90% of the unrestricted 

dry year water demand (ie. 10% reduction in demand) through a repetition of the worst recorded 

drought commencing at the time restrictions are introduced.  

In recognition that instrumental records only go back to about 1890, application of the 5/10/10 

design approach provides a buffer or reserve storage to get through much more severe droughts. 

Typically, this buffer storage is about 40% and comes about by modelling all droughts with the 

storage already drawn down at commencement.  

The intention of the 5/10/10 design approach is to provide sufficient storage to allow the local water 

utility to manage their water supply through any drought that occurs in the forward planning horizon 

(typically 30 to 50 years). 

The 5/10/10 design approach has been argued to give a sense of severity of the drought that can 

be accommodated akin to a 1 in 1000-year drought.   
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Paleo stochastic process 
The recent use of paleo signals in the generation of paleo-stochastic streamflow series can provide 

an indication of additional climate variability including drought events than in the instrumental 

climate record. The regional water strategies are utilising this process to assess long term water 

availability risk for all users. The modelled outputs also include a future climate (NARCLIM 2 deg 

warming) scenario, which are being used for stress testing systems in regional water strategies.  

The department will be preparing town water security guidelines using lessons from pilot / case 

studies including the process for the use of regional water strategy data and other climate data 

sets that become available with advances in climate science and modelling. In the interim, it is 

recommended that town water supply scheme secure yield assessments on regulated systems use 

stochastically generated paleoclimate data as the basis of assessing risk and to assist in 

headworks planning, with NARCLIM scenarios used as sensitivity testing to understand potential 

worst-case implications.  

The following summary process provides an interim methodology for completing this analysis 

based on the modelled shortfall output information currently available. 

Modelling and data analysis 

System behaviour modelling 

System behaviour modelling is undertaken by the department to determine the town daily shortfall 

volumes based on preliminary estimated demand and monthly demand pattern using the: 

a. instrumental record (from 1889-current) 

b. paleo stochastic data set 

c. NARCliM climate projections. 

Post-modelling analysis 

Post modelling analysis process for TWS systems using regulated river as their primary source of 

supply is to be completed by the consultant using the following process: 

1. Establish existing and future (30 year) unrestricted annual town water supply demands 

including the monthly demand pattern. 

2. From the data made available, express the duration and frequency of any shortfall events 

(relative to the demands established at 1), as x% of the time and 1 in x years, and the 

monthly and annual shortfall volumes as % of unrestricted monthly and annual demand 

respectively. 

3. Using the established demands, assess and compare the duration and frequency of 

shortfall events and the monthly and annual shortfall volumes against 5/10/10. 

4. If the frequency and duration of the shortfall events meets the 5% duration and 10% 

criteria, and both the monthly and annual demand shortfall based on the paleo-stochastic 

data provided is not greater than 10%, then 5/10/10 is satisfied (for the paleo stochastic 

dataset) provided water is available at the point of extraction.  

5. If above is not satisfied for either the monthly or annual shortfall criteria: 

a. express the demand shortfall greater than 10% in terms of frequency (1 in x, noting 

that this is based on the statistically generated dataset and may not reflect actual 

likelihood), maximum duration (on a monthly basis) and the shortfall volumes as % 

of unrestricted monthly and annual demand  
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b. assess if at least restricted demand of 150L/p/d (i.e. level 5/6 restriction) could be 

delivered (i.e. enduring supply).  

6. If the analyses at 4 or 5 fail then clearly articulate potential options available to council to 

meet 5/10/10 and/or to ensure an enduring supply. Include consideration of the duration of 

shortfall events and identification of possible non-build measures (e.g. through AWD 

process, leaving more water in storage, changes to level of service criteria, water carting 

etc) and build measures (e.g. bore supply, local storage near extraction, direct pipeline to 

regulating dam, connecting to different water source, etc).  

7. In order to stress test the system, an analysis of the NARCLIM data should also be 

completed for items 1 to 5 above (reported as a sensitivity check). 
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