METHODOLOGY OF MASS BANLANCE CALCULATION TO DETERMINE A CONSISTENT WATER SUPPLY OF A RESERVIOR AT CERTAIN CAPACITY

1.
Determine the flow-by of each creek by “15% Method” if there is enough flow data available, or adjust drainage area proportionally to a creek with known flow-by to obtain the flow-by if there is not enough flow data available.  Two creeks’ drainage areas shall be within a reasonable range that the precipitation is the same.

2.
Choose the worst-case scenario, or the longest recorded drought period, that the designed reservoir can still provide consistent water supply.  In this Study, the period from 1961 to 1967 was chosen with the driest year as 1963.

3.
If there is water withdrawal downstream of reservoir intake point, that water withdrawal should be maintained together with the flow-by as the total required flow-by.  Any flow above the flow-by can be taken by the reservoir; if the flow is equal or less than flow-by, no water shall be taken by the reservoir.

4.
When the reservoir is full, the deficit is “0” because extra water cannot be taken by the reservoir.  It is assumed the reservoir is full initially.

5.
In any given month, the reservoir shall provide consistent water supply.  

6.
The reservoir deficit is set as negative value.  It is calculated as previous month deficit less on a one month volume calculated from monthly mean stream flow fro current month (refill) minus permitted water withdrawal minus consistent water supply. If the consumed water is more than that supplemented by the creek, there is a deficit for that month and that deficit shall be added to next month as an accumulative deficit. 

7.
For a certain consistent water supply, the highest deficit (or smallest number) during the drought period is the required reservoir volume.  The calculation can be done by a spreadsheet.  By adjusting the consistent water supply, different reservoir volumes can be obtained.  Vise verse, if a reservoir capacity is known, then the maximum consistent water supply from that reservoir can be obtained. 

