PONDSIZER

PondSizer calculates the dimensions of attenuation ponds and settlement lagoons linked by a single pipe containing a throttle plate with a single circular orifice, or sumps with pumped outflow, for prescribed design rainfall events.  Additionally the user may choose to calculate just the runoff or the Greenfield runoff, as specified by the ‘Interim code of practice for SUDS’ and frequently required by the Environment Agency, or both.  (For users with a licensed copy of the FEH CDROM it is also possible to output just the rainfall.)  The user is able to specify the return period in years (mean annual probability) storm durations and profiles, climate change enhancement factors, surface (soil) types and runoff model, range of throttle plate orifice diameters or pump rates (for sumps), and other variables that are described in the dynamic help feature.

OUTPUT

Output appears in three files in the same directory as the executable etc: 

1. pondsize_data.dat 

This file contains the dimensions of an attenuation pond (or sump) and settlement lagoon for every combination of return period, storm duration and throttle plate diameter (or pump rate).  On occasions when the combination of rainfall events and soil permeability do not result in any predicted runoff from the catchment there will be no output record produced.

The entries in the file fall under the following abbreviated column heads as shown in Fig. 1:

R.P.
the storm return period (years)

TPOD
the throttle plate orifice diameter (mm)

DUR
storm duration (minutes)

IFLW_RT
rate of inflow (runoff) to pond (m3 /h)

TOT.IFL
total storm inflow (m3)

TOT.AREA
total surface area (m2) of the attenuation pond and settlement lagoon

SL_A
surface area (m2) of the settlement lagoon

AP_A
surface area (m2) of the attenuation pond

AP_VL.
volume (m3) of the attenuation pond

DPTH 
depth of the attenuation pond (m)

MX_OFW
maximum rate of outflow (m3 /h)

24H_OFW
total outflow in 24 hours (m3)

TFILL
time for the pond to fill (h)

TTMT
time for the pond to empty (h)

TTHMT 
time for the pond to half empty (h)

RNFF_CO. 
runoff coefficient for the storm (runoff/rainfall)

When PondSizer is used to size sumps the alternative abbreviations are used for the columns corresponding to the attenuation pond equivalents:

P.RATE  
pump rate (m3 /h) in place of TPOD

SMP AREA  
surface area of the sump (m2) in place of AP_A

SM.DPTH  
depth of sump (m) in place of DEPTH

SM.VOL
sump volume (m3) in place of AP_VL

2. pondsizes.dat 

This file (see Fig. 2) is a summary file that contains a subset of the data given in pondsize_data.dat that corresponds to the largest total area of water for each return period and throttle plate orifice diameter.  Fewer variables are given for each storm but there is one, the mean outflow rate that is not in the pondsize_data.dat data set.  The abbreviations used in the headers are the same as for the poondsize_data.dat file.  The file contains another set of data that are in a subset of the subset that correspond to the smallest total surface area of water for each return period thereby specifying the throttle plate diameter required to minimise the space required for the pond and settlement lagoon.  Finally there is another subset that specify which storms give a runoff volume less than half the pond volume for ponds that will half empty in less time than a specified time.  These data will be useful for identifying ponds that, e.g. after a 100-year return-period storm have sufficient capacity within say 24 hours to contain the runoff from a 30-year return-period storm.

3. pondsize_log.dat

This file contains output from the model that is a record of the run.  It informs when the model has automatically changed the depth to be consistent with new side lengths and the required storage volume.  It also contains any error messages that may be generated.

4. rainfallxxxxxxxxxx.dat

Additional rainfall files listing the rainfall for the range of specified storms are also output for those users with an FEH CDROM licence.
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Fig. 1
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Parameters for the smallest total area of water for each Return Period
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HAXFLY  HEANFL
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14.9 1.2 58 0.9 0.5
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Storns having inflow volune <= half-volume of ponds above that have a half-emptying time of <= that specified

HLF UOL. R.PER. TPOD  DUR
(n"3)  (year) (mm)  (nin)
28.6 1 20 25

28.1 1 20 25
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Fig. 2
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1 19 5 "3 3 85 25 60 1.3 0.9 7.2 9.1 481 208 0.9500
1 10 10 300 50 104 27 7 50 1.5 1.0 18.6 0.2 647 281  0.9500
1 10 15 242 60 116 28 88 60 1.6 1.0 19.2 0.3 756 33.0  0.9500
1 10 20 206 68 124 29 95 68 1.7 1.0 19.8 0.3 83.2  36.4  0.9500
1 10 25 183 76 181 29 102 s 17 1.0 19.7 0.4 92.6 48.3 09500
1 20 5 "3 3y 159 08 60 1.3 2.5 s 0.1 121 5.2 0.9500
1 20 10 300 50 182 185 7 ¥ 15 3.8 9.7 02 16.3 7.1 0.9500
1 20 15 212 60 197 110 87 59 1.6 u.o 50.8 0.3 19.0 8.2 0.9500
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