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Executive summary 

This hydrologic reliability assessment supersedes the one produced by Entura in December 2016. A 
storage water balance model has been developed and run over a representative period of inflows to 
determine the reliability of the proposed Twamley Dam to meet its downstream water demands. 

The hydrologic reliability analysis has been updated since the previous assessment to account for 
current downstream water demand, environmental flow event release rules, and stream flow 
transmission losses. Daily transmission losses have been included to the release profile, assuming a 
continuous scheme operation profile. Initial loss of transmission has also been accounted for in 
periods where the scheme fails to meet demand. 

Event release rules have been adopted that require the release of water from the dam, triggered by 
inflow events throughout the winter take season. 

This modelling is dependent upon assumptions that the scheme can bypass inflows in all summer 
months and in winter once the licence amount has been met. The maximum such bypass is 
approximately 2000 ML/day (~25 m3/s). 

The volumetric reliability1 of the scheme for the adopted scenario has been found to be 96.7%; 
however there appears to be a trend of reducing dam volumes over the simulation period. 

                                                                        

1 Volumetric reliability is defined as the total amount of water delivered divided by the total amount of water 
required, across the entire model period 
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1. Introduction 

Hydrological reliability analysis, previously done in December 2016 (Entura 2016), has been updated 
to account for the demand of downstream users, transmission loss requirements, and proposed 
event release rules. In addition, the take season has been limited to winter months (May – October 
inclusive).  

1.1 Acknowledgements 

Thanks are owed to the CSIRO and the Bureau of Meteorology for supplying data used in this 
analysis. Thanks are also owed to DPIPWE for use of the WIMS (Water Information Management 
System) database. 
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2. Current downstream water demand 

Reliability modelling of the proposed scheme needs to consider the demands of existing water users 
in the system. To determine the proportion of downstream water demand to be supplied by Tea Tree 
Rivulet at the proposed Twamley Dam site a method was supplied by DPIPWE (pers. Comms B. 
Graham 14 June 2017).  This approach is to scale down the demand in the Prosser by the ratio of long 
term average flow at Prosser River upstream of Lower Dam gauge site (DPIPWE site 2202) to the 
estimated inflows to the proposed dam site. Sustainable Yields Scenario A modelled flows (Viney et al 
2009) were adopted at the dam site as they should be representative of historic conditions. 

Table 2.1: Catchment areas for current water demand analysis sites 

Site Catchment area (km2) 

Proposed Twamley Dam (Sustainable Yields catchment 185/24) 50.64 

Prosser River u/s Lower Dam (DPIPWE site 2202) 683.87 

Prior to determining a scaling factor, the specific yields of each record were reviewed to ensure that 
they were of comparable magnitude (see catchment areas in Table 2.1). A visual comparison of 
Figure 2.1 indicates that there is a suitable similarity. 

 

Figure 2.1: Specific yield of observed record (Prosser) and Sustainable Yield record (Scenario A; 
Twamley), daily timestep 

The two timeseries were limited to the modelling period 1970-2007. Additionally, the period of 
missing record from the observed Prosser timeseries was removed from the Twamley record. A 
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regression between the two timeseries (scatterplot given in Figure 2.2) determined a scaling factor of 
12.5% (one eighth) from Twamley to Prosser; this value has been adopted to scale Prosser demand 
contribution from upstream of Twamley Dam. 

 

Figure 2.2: Scatter plot of discharge at Twamley Dam (Sustainable Yields Scenario A) and Prosser 
River (observed record); daily timestep 

A single water licence is located immediately downstream of the proposed dam site. 100% of the 
water demand for this licence has been added to the proportioned Prosser River demand. A 
summary of the adopted downstream demand is given in Table 2.2. 
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Table 2.2: Adopted downstream water demand 

Month Prosser daily 
demand 
(ML/day) 

Prosser daily demand scaled 
to dam site (ML/day) 

Tea Tree Rivulet 
demand (ML/day) 

Total demand 
(ML/day) 

Jan 1.31 0.16 0 0.16 

Feb 0.97 0.12 0 0.12 

Mar 0.98 0.12 0 0.12 

Apr 0.91 0.11 0 0.11 

May 0.81 0.10 0.41 0.51 

Jun 0.74 0.09 0.41 0.50 

Jul 0.73 0.09 0.41 0.50 

Aug 0.71 0.09 0.41 0.50 

Sep 0.76 0.09 0.41 0.50 

Oct 0.74 0.09 0.41 0.50 

Nov 0.92 0.12 0 0.12 

Dec 1.22 0.15 0 0.15 

 

2.1 Assumptions 

The method used for modelling downstream demand has two limitations: 

¶ There is no explicit consideration of transmission loss for downstream users (see Section 3) 

¶ The assumption of uniform demand across the licence season is a simplification of how the 
downstream users will be extracting their water 

It is assumed that the scheme release of transmission loss will be met most of the time, so explicit 
checks for transmission loss requirements for downstream users are not necessary. 

There is no information available regarding the seasonal take profile of the downstream users, so the 
uniform demand across each month has been assumed. A more rigorous analysis could analyse the 
flood duration curves at the dam site to determine a release rate that could meet downstream 
demand, however this is out of scope for this project. 

 

 



Twamley Dam - Hydrological Reliability Modelling Revision No: 1.0 
ENTURA-D7D0B 29 September 2017 

 11 

3. Transmission loss 

Transmission loss estimates have been supplied and incorporated into the modelling. Refer to the 
separate transmission loss report (WMA 2017) for more detail on the derivation of these flows. The 
adopted loss rates are given in Table 3.1. 

Table 3.1: Adopted loss rates in reliability modelling (WMA 2017) 

Season Loss rate Note 

Summer 2.9 ML/day Low flow loss rate, all three zones 

Winter 0.4 ML/day Average loss rate, all three zones 

3.1 Start stop rules 

If the scheme is not operated continuously, it is assumed to operate under a start-stop release 
profile. Under such a release profile, instream pools, watercourse banks and bed will need to be 
recharged with water before reliable flows can be restored. An initial release of water is required to 
recharge the stream bed (WMA 2017). 

Generally, the reliability model assumes that the scheme is releasing water continuously, so the 
initial loss associated with start/stop operation should not apply. However, there are some periods in 
the model period where the dam empties and release down the river stops. To account for these 
periods, the model has been run in two modes: with and without the initial loss. 

WMA recommends that the amount of recharge required to account for a zero flow condition is 
equal to the cumulative amount of transmission loss that has not been met, though only for Zones 1 
and 2. This study has adopted cumulative transmission loss amounts for all three zones for the 
following reasons: 

¶ It is consistent with the daily transmission loss rate 

¶ It is a more conservative estimate, and the less conservative no start/stop rule has also been 
modelled to gauge sensitivity 

This initial loss rule is adapted in the reliability model as follows:  

¶ If transmission loss is not met on a given day, releases will be stopped 

¶ Each succeeding day, the cumulative initial loss volume will be increased by the daily amount 

¶ The volume of the dam will be tested to determine whether it can meet the initial loss volume; 
if it can, that volume is released and the scheme returns to operation 
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3.2 Assumptions 

A limitation of the modelling of the transmission loss start/stop rule is that it requires a release from 
the dam to meet the cumulated loss component. It cannot be met by spill or summer bypass. This is 
due to a simplification in the modelling process and is justified as follows: 

¶ There are few failures to meet transmission loss requirements and the likelihood of such an 
event during one of these periods is rare 

¶ The dam is unlikely to spill immediately after it has emptied 

¶ If a summer bypass occurs, the dam will be empty and will still be unable to meet scheme 
demand 

There is no account for start/stop transmission loss at the start of the modelling period. It is assumed 
that the channel is sufficiently wet for scheme operation under daily transmission loss from day one. 
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4. Event release rules 

To mitigate the impact of dam operations on ‘fresh’ events in the reaches of Tea Tree Rivulet below 
the dam, releases from the reservoir will be required. Rules for reservoir releases to meet these 
requirements are outlined below. 

The following set of rules is applied to release water from the proposed dam, triggered on inflow 
events. 

¶ In July, August, September and October, if the daily flow downstream of the dam (i.e. spill, 
bypass, scheme demand) does not exceed 138.0 ML/day in the previous two months then: 

¶ The release amount of 138.0 ML/day for a period of 1 day (ie 138 ML) is released from the dam 
when the first inflow event reaches the trigger inflow of 17.3 ML/day 

It should be noted that the scheme’s seasonal take (measured against its water licence) is 
incremented on inflow into the dam. Since the event release is not used by the scheme, the seasonal 
water licence is ‘credited’ with event releases as they occur. The event release rules have been 
implemented as a replacement for the event bypass rules in the previous version of this study. 
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5. Scheme demand 

Monthly variable scheme water demand has been provided by the client (pers. Comms D. Burt 7 
March 2017), and is given in Table 5.1. The 200 ML of TasWater demand has been assumed to apply 
from December to March inclusive. 

Table 5.1: Scheme demand 

Month Demand (ML) Daily demand 
(ML/Day) 

Tassal Golf Club TasWater TOTAL 

January 80 40 50 170 5.48 

February 80 40 50 170 6.02 

March 80 40 50 170 5.48 

April 45 25  70 2.33 

May 20 20  40 1.29 

June 15 10  25 0.83 

July 10 10  20 0.65 

August 10 10  20 0.65 

September 10 10  20 0.67 

October 20 15  35 1.13 

November 60 40  100 3.33 

December 70 40 50 160 5.16 

TOTAL 500 300 200 1000  

The additional day in a leap year (February 29th) has not been separated out from modelling. In these 
years, the demand will increase by a single day in February (6.02 ML). 
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6. Reliability modelling 

The reliability model developed by Entura (2016) has been reinstated and adapted using the rules 
described in Sections 2 – 5. Modelling and scheme details are given in Table 6.1. 

Table 6.1: Details of the reliability model 

Parameter Details 

Simulation period 31 December 1970 – 31 December 2007 

Simulation timestep Daily 

Discharge units ML/day 

Inflow series Tasmanian Sustainable Yields catchment 185/24, Scenario Cdry 
(Entura 2016) 

Evaporation series SILO Pan Evaporation (47804265.1; Entura 2016) 

Dam capacity at FSL2 3000 ML 

Reservoir surface area at FSL 0.5 km2 

Initial dam volume 3000 ML (FSL) 

Licence amount 1795 ML/year 

Take season Winter (May – October inclusive) 

The initial dam volume of 3000 ML (FSL) is a deviation from the previous modelling (Entura 2016) 
which assumes a starting position of 0 ML and a two year infilling period. This removes any reliability 
sensitivity to climate conditions in the years immediately following dam construction, and assumes 
that the dam will be filled prior to releasing water for the scheme water demand. 

The scheme is also modelled to bypass any inflows into the dam during all summer months and 
inflows above the licence amount during winter months (pers. Comms W. Elvey 13 September 2017). 
The maximum bypass that has been modelled is approximately 2000 ML/day (an average of ~25 m3/s 
over 24 hours).  

 Modelling follows the rules outlined below: 

1. Inflows 

(a) Inflow season is in the winter months (May – October inclusive); all summer inflows are 
bypassed 

(b) Inflows are bypassed to meet current downstream daily demand prior to filling the dam. 
Remaining inflow after the current demand has been met contributes to filling the dam. 

(c) Inflow in the take season will cease once the licence amount has been met 

                                                                        

2 Full Supply Level 
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(d) Water is released from the dam in the winter season, triggered on inflow events, in 
accordance with the rules specified in Section 4. When this happens, the season’s take is 
credited with the release amount 

(e) If the dam reaches FSL prior to the licence amount being met, it will spill 

2. Release and loss 

(a) Evaporation is lost from the surface of the dam depending on the evaporation loss rate 
(Evaporation series, Table 6.1) and the dam’s current surface area 

(b) Transmission loss is released from the dam as described in Section 3 

(i) Start/stop transmission loss is applied in the relevant scenarios 

(c) Scheme demand is released once all the above conditions are attained 

Scheme reliability is assessed on a number of metrics: 

¶ Volumetric reliability: the total amount of water delivered divided by the total amount of 
water required, across the entire model period 

¶ Number of days failure: the number of days in the entire period where the demand is not met 

¶ Number of years failure: the number of years with at least one day of failure 

¶ Maximum sequence of failed days: the maximum continuous number of days of failure to 
meet the demand. This is used in assessing the scheme’s sensitivity to the start/stop 
transmission loss release. 

6.1 Modelling scenarios 

The reliability model has been run under several configurations in order to gauge the scheme’s 
sensitivity to the application of event rules and transmission losses. These scenarios are given in 
Table 6.2. 

Table 6.2: Reliability model scenarios 

Scenario Event release rule Transmission loss mode 

1 Off Daily only 

2 Off Daily with start/stop 

3 On (138.0 ML release) Daily only 

4 On (138.0 ML release) Daily with start/stop 

6.2 Results 

The results of the four model run scenarios are given in Table 6.3. Scenario 4 (event release rule with 
start/stop transmission loss) has been considered to be the adopted case for the proposed scheme. 
This scenario has a volumetric reliability of 96.7%. Plots for this run are given in Appendix A, and the 
winter season inflow volumes are given in Appendix B. 



Twamley Dam - Hydrological Reliability Modelling Revision No: 1.0 
ENTURA-D7D0B 29 September 2017 

   

Table 6.3: Results of reliability analysis; the scenario highlighted in bold (scenario 4) has been 
adopted  

Scenario Transmission 
loss mode 

Event rules 
release 

Volumetric 
reliability (%) 

Number of 
fail days 

Total fail 
years 

Maximum fail 
sequence 
(days) 

1 Daily only None 98.9 185 3 64 

2 Daily with 
start/stop 

None 98.6 261 3 93 

3 Daily only 138.0 ML 97.5 330 4 106 

4 Daily with 
start/stop 

138.0 ML 96.7 516 5 139 

It is understood that DPIPWE regards the simulation period (1970-2007) as a representative of 
climate conditions. Though the scheme’s reliability is determined to be 96.7% for this period, it 
should be noted that there appears to be a general reduction in storage volume over the simulation 
period (Figure 6.1), noting that full supply level (FSL) is never reached after the first 10 years of 
simulation. It is possible results could be sensitive to the simulation period, which may indicate that a 
longer design life of the scheme may not be as reliable. Alternatively, this effect may be due to wet 
conditions in the early part of the simulation record and dryer years in the later part.  

 

Figure 6.1: Scenario 4 dam volume timeseries 
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7. Conclusions and recommendations 

The adopted scenario has a volumetric reliability of 96.7%, with an assumption of FSL as the start 
storage level (see note below). This modelling is dependent upon assumptions that the scheme can 
bypass inflows (see Section 6). 

Although the simulation period long enough to be determined as ‘representative’ of climate 
conditions (Section 6.2; Figure 6.1), it is apparent that there is a general trend of decreasing volume 
in the reservoir. This may indicate that the reservoir is less reliable over a longer period. If this is of 
concern, it is recommended that a more thorough reliability study be completed. 

The reliability assessment assumes the start storage of Twamley Dam to be its full supply level (FSL). 
This approach has been adopted as it removes any sensitivity of the study to the climate conditions 
at the time of construction/initial filling (see Section 6). It is expected that the initial filling of the dam 
will require a different set of operating rules to its general operation, in order for it to fill and meet 
regulatory requirements. If a likely duration of dam filling (preceding the commencement of regular 
operations) is required, it is recommended that a specific study targeting this is completed. Entura 
can provide an estimate for this if required. 
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Appendices 

 

A Reliability modelling plots 

All plots below show the results of reliability modelling for the adopted scenario (scenario 4). 

 

Figure A.1: Annual volume balance of winter inflows to the proposed dam; red line indicates scheme 
licence amount for the season; see Appendix B for tabulated figures; NOTE: Take exceeds licence in 

some years due to crediting of event releases 
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Figure A.2: Annual volumes of releases and losses; red line indicates annual scheme demand  
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Figure A.3: Scheme operation timeseries 
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B Winter inflows 

Table B.1: Winter inflow volumes (May – October inclusive) to the proposed Twamley Dam site and 
their allocations based on the adopted run scenario 4 (see Section 6.1; Source: Tasmanian 

Sustainable Yields Scenario Cdry subcatchment 185/24)  

Year 

Allocation of winter inflow (ML) 

Total winter 
inflow (ML) 

Bypass for 
downstream demand 

Take (infill to 
dam)3 

Spill 
Bypass after 
licence met 

1970 84 1261 14341 0 15687 

1971 79 1670 5724 0 7473 

1972 62 1380 0 0 1443 

1973 3 1795 0 2863 4660 

1974 20 1795 0 12928 14743 

1975 23 1795 0 15265 17083 

1976 52 1933 3772 3817 9574 

1977 74 1948 3641 0 5664 

1978 60 1795 7683 190 9729 

1979 60 769 0 0 830 

1980 23 1933 0 1600 3556 

1981 12 1795 0 11282 13089 

1982 40 1933 0 762 2735 

1983 29 1933 0 6746 8708 

1984 20 1838 0 12741 14599 

1985 48 1933 0 1791 3772 

1986 9 1795 0 13817 15621 

1987 63 1100 0 0 1163 

1988 21 1795 0 6104 7921 

1989 38 1933 0 2915 4887 

1990 26 1933 0 6798 8757 

1991 65 1755 0 0 1820 

1992 56 1933 0 4604 6593 

1993 72 692 0 0 764 

1994 69 1027 0 0 1097 

1995 30 1795 0 4484 6309 

1996 35 1933 0 1950 3918 

                                                                        

3 Take exceeds licence in some years due to crediting of event releases 
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Year 

Allocation of winter inflow (ML) 

Total winter 
inflow (ML) 

Bypass for 
downstream demand 

Take (infill to 
dam)3 

Spill 
Bypass after 
licence met 

1997 74 1276 0 0 1350 

1998 22 1795 0 2773 4590 

1999 68 721 0 0 789 

2000 27 1795 0 5243 7065 

2001 30 1933 0 5334 7297 

2002 47 1933 0 1940 3920 

2003 31 1933 0 8308 10272 

2004 39 1933 0 1526 3498 

2005 49 1933 0 1765 3746 

2006 51 454 0 0 505 

2007 71 1113 0 0 1184 

 


