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PURPOSE

Following a suggestion by the EA, it was decided to look into the feasibility of increasing the
Q95 flow into the Medway estuary. The target is an increase of the order of 25%. It was thought
that this can be obtained through manipulation of the Minimum Residual Flow (MRF) at Teston
and of the Bewl release factor. It was not known how this would affect the 2% yield of the
Medway system - in particular the yield at Burham treatment works.

METHODOLOGY

The original spreadsheet model of the Medway system (used for the initial investigation and
assessment of the yield of the Medway system - III draft report 1996) has been expanded to
include calculation of the Q95 at Allington. For the time being, the Bewl - Darwell link has been
"disconnected" to reduce computation time and thus the Medway yield is not affected by the
performance of the Rother/Darwell system. The upper Medway reservoirs (Bough Beech and
Weir Wood) remain in the model.

The planning yield is calculated based on the performance of the system of reservoirs during the
synthetic 2% drought (1 in 50 year event). In the baseline case, which is the system at present,
the yield at Burham treatment works is 89.2 MI/day (seasonally adjusted). There is an additional
13 MI/day removed directly from Bewl. In all simulations, the yield is assessed by allowing Bewl
to run to empty before filling again. During the 2% drought on the Medway, Bewl does not empty
during the first year, but does not fully recover during the following wet season. As a
consequence, the critical drawdown period, when the reservoir empties, is seenduring the second
summer.

The spreadsheet model holds all the variables controlling the yield of the Medway system. Each
of these variables can be changed to note their effect on the overall yield of the system (or the
yield of any of the individual reservoirs). The model now runs 5 continuous years of daily data
at a time.

RESULTS

The obvious way to increase the Q95 flow at Allington is to increase the Bewl release factor for
abstraction at Springfield when flows in the Medway are below the MRF. The current release
factor is 1.2 and the MRF is 275 MI/day (see Appendix A for licence details). Increasing the
release factor has a negative effect on the planning yield of the system, and so this is balanced
by reducing the Teston MRF. Lowering the MRF reduces the Q95 at Allington, but not as rapidly
as the increase in yield. By optimisation using trial and error within the spreadsheet model, a
balance of 1.32 for the release factor and 200 MI/day for the Teston MRF was deemed an
acceptable balance between gain in Q95 and gain in yield (25.4% and 15.9 MI/day respectively).
In this scenario, the flow at Allington fares better during dry spells and slightly worse during the
wet season and periods of rain (see Figure 1). An increase in demand which is met, results in
greater effluent returns to the river and it was thought that 10 MI/day out of the 15.9 MI/day
modelled is a realistic figure. This is also incorporated into the model. Figure 1 does not allow
for the increase in flow from tributaries and direct runoff between Teston and Allington. This
graph can be used for any period of analysis using the current licence agreements.



The true test of the effect of changing the Medway operating rules is seen by plotting the flow
at Allington with time during the critical period of the 2% drought (Figure 2). As expected,
during the very dry period of the first year (May through September inclusively) the flow at
Allington fares better with the revised operating rules than with the current ones. In fact,
whenever the flow for the baseline case is below 220 MI/day, the high yield scenario results in
more water flowing to the cstuary. This is confirmation of the results in Figure 1.

Interestingly, the increased yield over the baseline case as seen in the 2% drought is not always
seen in the historic runs. In the 1975-1979 run, the baseline yield is 102.9 MI/day at Burham TW.
The high yield run (1.32 Bewl release factor and 200 MRF at Teston) results in an only 9 MIMay
higher yield. This run is presumably not as important as the 2% run, and higher than the planning
yield in any case. It is thought that this lower increased yield is due to the fact that the flow at
Teston does not remain in the intermediate range (Teston flows between 220 MI/day and 370
MI/day) and thus able to take advantage of the lower MRF during this period as long as during
the 2% drought. For other historic runs, and during wetter periods, the yield of the two scenarios
is very similar.

At this stage it is not known how the Q95 flows at Allington are affected by the proposed change
in operating rules during wetter periods, but presumably wetter periods are of less concern to the
EA.

Getting the balance between the needs of the Medway estuary and the projected increase in water
demand in the catchment can be determined by optimising for those parameters in the model. As
previously mentioned, an increase in the Bewl release factor reduces the planning yield, but
increases the Q95 into the estuary. Reducing the Teston MRF has a considerable effect on the
yield which is not so noticeable on the Q95. Figure 3 shows various yield - Q95 scenarios which
should enable a beneficial change of the current operating rules. Using this graph it is possible
to select the best increase in Q95-Yield scenario. For example, for a projected increase in demand
of 20 MIAlay and an increase in Q95 of 25%, the Teston MRF would have to be lowered to 185
MI/day while the Bewl release factor would have to be increased to 1.3.

It should be noted that Figure 3 applies only to the 5-year 2% drought. It is expected that the
effect of changing the operating rules will be similar for similar dry periods (for example the 5-
year '75-'79 period), but perhaps not so noticeable for wet periods.

DISCUSSION

When carrying out the increased yield scenarios, the licence agreement at Burham was relaxed.
It is assumed that this will be changed with any of the operating rule changes discussed. Yalding
and Smallbridge licences remain unchanged for the modelling exercise.

A change in the operating rules to those suggested (1.32, 200) without a corresponding increase
in the demand and effluent returns results in only an 11% increase in the Q95 at Allington. The
25% suggested by the EA is only achieved when an additional 10 MI/day effluent return is seen
in the Medway and the demand increases to 104.2 MUday at Durham TW (thc Q95 increases with
increasing demand because of the Bewl over-release).
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Flow at Allington Under Different Medway Operating Rules
Model input data : The Teston 2% drought
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