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    Concrete ring design:-

Ring diameter     =  1500 mm Return period =  10 yrs Depth below invert =  1.5m

Percentage voids  = 30.0 Imperm. area  =  194m² Pit side length    = 2.1m

    Calculations :-

Surface area of soakaway to 50% depth - a � � � = Length of side x 4 x Depth/2 = 6.3 m²  (base not included).
Outflow factor -  OFact = a � � � x ƒ =0.0002016 m³/s  where  Infilt. factor (ƒ)= 0.000032 m/s
Soakaway ring storage volume - S^ b [� ^ e = Pi x (Ring diam/2000)² x depth = 2.7 m³
Gross soakaway pit storage volume - S � d [ = Length of side² x depth = 6.6 m³
Nett soakaway pit storage volume - S\ Z [ [ = Gross pit volume - infill = 3.8 m³  (storage + void)

Required volume (S` Z � j)  = 3.1 m³
Available storage volume = 3.8 m³

Spare capacity = 0.74 m³

Emptying time to 50% volume = 04:10

Soakaway emptying time OK.

Soakaway dimensions OK.
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Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time

          mm/hr         m³        m³         m³         m³      hr:min           mm/hr         m³        m³         m³         m³      hr:min

          1       90.6       0.29       0.01       0.28          -      00:23         51       19.9       3.28       0.62       2.66       0.01      03:40

          2       81.0       0.52       0.02       0.50          -      00:41         52       19.6       3.30       0.63       2.67       0.02      03:41

          3       73.6       0.71       0.04       0.67          -      00:55         53       19.4       3.33       0.64       2.69       0.04      03:42

          4       67.7       0.88       0.05       0.83          -      01:09         54       19.2       3.35       0.65       2.70       0.05      03:43

          5       62.9       1.02       0.06       0.96          -      01:19         55       19.0       3.38       0.67       2.71       0.06      03:44

          6       58.9       1.14       0.07       1.07          -      01:28         56       18.8       3.40       0.68       2.72       0.07      03:45

          7       55.5       1.26       0.08       1.18          -      01:38         57       18.6       3.42       0.69       2.73       0.08      03:46

          8       52.6       1.36       0.10       1.26          -      01:44         58       18.4       3.45       0.70       2.75       0.10      03:47

          9       50.0       1.45       0.11       1.34          -      01:51         59       18.2       3.47       0.71       2.76       0.11      03:48

         10       47.7       1.54       0.12       1.42          -      01:57         60       18.0       3.49       0.73       2.76       0.11      03:48

         11       45.7       1.62       0.13       1.49          -      02:03         61       17.8       3.52       0.74       2.78       0.13      03:50

         12       43.8       1.70       0.15       1.55          -      02:08         62       17.6       3.54       0.75       2.79       0.14      03:51

         13       42.2       1.77       0.16       1.61          -      02:13         63       17.5       3.56       0.76       2.80       0.15      03:51

         14       40.7       1.84       0.17       1.67          -      02:18         64       17.3       3.58       0.77       2.81       0.16      03:52

         15       39.3       1.91       0.18       1.73          -      02:23         65       17.1       3.60       0.79       2.81       0.16      03:52

         16       38.1       1.97       0.19       1.78          -      02:27         66       17.0       3.62       0.80       2.82       0.17      03:53

         17       36.9       2.03       0.21       1.82          -      02:30         67       16.8       3.64       0.81       2.83       0.18      03:54

         18       35.8       2.09       0.22       1.87          -      02:35         68       16.7       3.67       0.82       2.85       0.20      03:56

         19       34.8       2.14       0.23       1.91          -      02:38         69       16.5       3.69       0.83       2.86       0.21      03:56

         20       33.9       2.19       0.24       1.95          -      02:41         70       16.4       3.71       0.85       2.86       0.21      03:56

         21       33.0       2.24       0.25       1.99          -      02:45         71       16.2       3.73       0.86       2.87       0.22      03:57

         22       32.2       2.29       0.27       2.02          -      02:47         72       16.1       3.75       0.87       2.88       0.23      03:58

         23       31.5       2.34       0.28       2.06          -      02:50         73       16.0       3.77       0.88       2.89       0.24      03:59

         24       30.7       2.38       0.29       2.09          -      02:53         74       15.8       3.79       0.90       2.89       0.24      03:59

         25       30.0       2.43       0.30       2.13          -      02:56         75       15.7       3.80       0.91       2.89       0.24      03:59

         26       29.4       2.47       0.31       2.16          -      02:59         76       15.6       3.82       0.92       2.90       0.25      04:00

         27       28.8       2.51       0.33       2.18          -      03:00         77       15.4       3.84       0.93       2.91       0.26      04:01

         28       28.2       2.55       0.34       2.21          -      03:03         78       15.3       3.86       0.94       2.92       0.27      04:01

         29       27.7       2.59       0.35       2.24          -      03:05         79       15.2       3.88       0.96       2.92       0.27      04:01

         30       27.1       2.63       0.36       2.27          -      03:08         80       15.1       3.90       0.97       2.93       0.28      04:02

         31       26.6       2.67       0.37       2.30          -      03:10         81       15.0       3.92       0.98       2.94       0.29      04:03

         32       26.2       2.71       0.39       2.32          -      03:12         82       14.8       3.93       0.99       2.94       0.29      04:03

         33       25.7       2.74       0.40       2.34          -      03:13         83       14.7       3.95       1.00       2.95       0.30      04:04

         34       25.3       2.78       0.41       2.37          -      03:16         84       14.6       3.97       1.02       2.95       0.30      04:04

         35       24.8       2.81       0.42       2.39          -      03:18         85       14.5       3.99       1.03       2.96       0.31      04:05

         36       24.4       2.85       0.44       2.41          -      03:19         86       14.4       4.01       1.04       2.97       0.32      04:06

         37       24.1       2.88       0.45       2.43          -      03:21         87       14.3       4.02       1.05       2.97       0.32      04:06

         38       23.7       2.91       0.46       2.45          -      03:23         88       14.2       4.04       1.06       2.98       0.33      04:06

         39       23.3       2.94       0.47       2.47          -      03:24         89       14.1       4.06       1.08       2.98       0.33      04:06

         40       23.0       2.97       0.48       2.49          -      03:26         90       14.0       4.07       1.09       2.98       0.33      04:06

         41       22.7       3.00       0.50       2.50          -      03:27         91       13.9       4.09       1.10       2.99       0.34      04:07

         42       22.3       3.03       0.51       2.52          -      03:28         92       13.8       4.11       1.11       3.00       0.35      04:08

         43       22.0       3.06       0.52       2.54          -      03:30         93       13.7       4.12       1.12       3.00       0.35      04:08

         44       21.7       3.09       0.53       2.56          -      03:32         94       13.6       4.14       1.14       3.00       0.35      04:08

         45       21.4       3.12       0.54       2.58          -      03:33         95       13.5       4.16       1.15       3.01       0.36      04:09

         46       21.2       3.15       0.56       2.59          -      03:34         96       13.4       4.17       1.16       3.01       0.36      04:09

         47       20.9       3.17       0.57       2.60          -      03:35         97       13.4       4.19       1.17       3.02       0.37      04:10

         48       20.6       3.20       0.58       2.62          -      03:37         98       13.3       4.20       1.19       3.01       0.36      04:09

         49       20.4       3.23       0.59       2.64          -      03:38         99       13.2       4.22       1.20       3.02       0.37      04:10

         50       20.1       3.25       0.60       2.65          -      03:39        100       13.1       4.24       1.21       3.03       0.38      04:10
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Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time

          mm/hr         m³        m³         m³         m³      hr:min           mm/hr         m³        m³         m³         m³      hr:min

       0.25       39.3       1.91       0.18       1.73          -      02:23      12.75        3.5       8.68       9.25        -            -        -  

       0.50       27.1       2.63       0.36       2.27          -      03:08      13.00        3.5       8.73       9.43        -            -        -  

       0.75       21.4       3.12       0.54       2.58          -      03:33      13.25        3.4       8.79       9.62        -            -        -  

       1.00       18.0       3.49       0.73       2.76       0.11      03:48      13.50        3.4       8.85       9.80        -            -        -  

       1.25       15.7       3.80       0.91       2.89       0.24      03:59      13.75        3.3       8.90       9.98        -            -        -  

       1.50       14.0       4.07       1.09       2.98       0.33      04:06      14.00        3.3       8.96      10.16        -            -        -  

       1.75       12.7       4.31       1.27       3.04       0.39      04:11      14.25        3.3       9.01      10.34        -            -        -  

       2.00       11.7       4.53       1.45       3.08       0.43      04:15      14.50        3.2       9.07      10.52        -            -        -  

       2.25       10.8       4.73       1.63       3.10       0.45      04:16      14.75        3.2       9.12      10.70        -            -        -  

       2.50       10.1       4.91       1.81       3.10       0.45      04:16      15.00        3.2       9.17      10.89        -            -        -  

       2.75        9.5       5.08       2.00       3.08       0.43      04:15      15.25        3.1       9.22      11.07        -            -        -  

       3.00        9.0       5.24       2.18       3.06       0.41      04:13      15.50        3.1       9.28      11.25        -            -        -  

       3.25        8.6       5.39       2.36       3.03       0.38      04:10      15.75        3.1       9.33      11.43        -            -        -  

       3.50        8.2       5.54       2.54       3.00       0.35      04:08      16.00        3.0       9.38      11.61        -            -        -  

       3.75        7.8       5.67       2.72       2.95       0.30      04:04      16.25        3.0       9.43      11.79        -            -        -  

       4.00        7.5       5.80       2.90       2.90       0.25      04:00      16.50        3.0       9.48      11.98        -            -        -  

       4.25        7.2       5.93       3.08       2.85       0.20      03:56      16.75        2.9       9.53      12.16        -            -        -  

       4.50        6.9       6.05       3.27       2.78       0.13      03:50      17.00        2.9       9.57      12.34        -            -        -  

       4.75        6.7       6.17       3.45       2.72       0.07      03:45      17.25        2.9       9.62      12.52        -            -        -  

       5.00        6.5       6.28       3.63       2.65          -      03:39      17.50        2.8       9.67      12.70        -            -        -  

       5.25        6.3       6.38       3.81       2.57          -      03:32      17.75        2.8       9.72      12.88        -            -        -  

       5.50        6.1       6.49       3.99       2.50          -      03:27      18.00        2.8       9.76      13.06        -            -        -  

       5.75        5.9       6.59       4.17       2.42          -      03:20      18.25        2.8       9.81      13.25        -            -        -  

       6.00        5.7       6.69       4.35       2.34          -      03:13      18.50        2.7       9.85      13.43        -            -        -  

       6.25        5.6       6.78       4.54       2.24          -      03:05      18.75        2.7       9.90      13.61        -            -        -  

       6.50        5.5       6.88       4.72       2.16          -      02:59      19.00        2.7       9.94      13.79        -            -        -  

       6.75        5.3       6.97       4.90       2.07          -      02:51      19.25        2.7       9.99      13.97        -            -        -  

       7.00        5.2       7.06       5.08       1.98          -      02:44      19.50        2.7      10.03      14.15        -            -        -  

       7.25        5.1       7.14       5.26       1.88          -      02:35      19.75        2.6      10.08      14.33        -            -        -  

       7.50        5.0       7.23       5.44       1.79          -      02:28      20.00        2.6      10.12      14.52        -            -        -  

       7.75        4.9       7.31       5.62       1.69          -      02:20      20.25        2.6      10.16      14.70        -            -        -  

       8.00        4.8       7.39       5.81       1.58          -      02:11      20.50        2.6      10.21      14.88        -            -        -  

       8.25        4.7       7.47       5.99       1.48          -      02:02      20.75        2.5      10.25      15.06        -            -        -  

       8.50        4.6       7.55       6.17       1.38          -      01:54      21.00        2.5      10.29      15.24        -            -        -  

       8.75        4.5       7.62       6.35       1.27          -      01:45      21.25        2.5      10.33      15.42        -            -        -  

       9.00        4.4       7.70       6.53       1.17          -      01:37      21.50        2.5      10.37      15.60        -            -        -  

       9.25        4.3       7.77       6.71       1.06          -      01:28      21.75        2.5      10.41      15.79        -            -        -  

       9.50        4.3       7.84       6.89       0.95          -      01:19      22.00        2.4      10.46      15.97        -            -        -  

       9.75        4.2       7.91       7.08       0.83          -      01:09      22.25        2.4      10.50      16.15        -            -        -  

      10.00        4.1       7.98       7.26       0.72          -      01:00      22.50        2.4      10.54      16.33        -            -        -  

      10.25        4.0       8.05       7.44       0.61          -      00:50      22.75        2.4      10.58      16.51        -            -        -  

      10.50        4.0       8.12       7.62       0.50          -      00:41      23.00        2.4      10.61      16.69        -            -        -  

      10.75        3.9       8.18       7.80       0.38          -      00:31      23.25        2.4      10.65      16.87        -            -        -  

      11.00        3.9       8.25       7.98       0.27          -      00:22      23.50        2.3      10.69      17.06        -            -        -  

      11.25        3.8       8.31       8.16       0.15          -      00:12      23.75        2.3      10.73      17.24        -            -        -  

      11.50        3.8       8.37       8.35       0.02          -      00:02      24.00        2.3      10.77      17.42        -            -        -  

      11.75        3.7       8.44       8.53        -            -        -        24.25        2.3      10.81      17.60        -            -        -  

      12.00        3.6       8.50       8.71        -            -        -        24.50        2.3      10.85      17.78        -            -        -  

      12.25        3.6       8.56       8.89        -            -        -        24.75        2.3      10.88      17.96        -            -        -  

      12.50        3.6       8.62       9.07        -            -        -        25.00        2.3      10.92      18.14        -            -        -  
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    Location hydrological data (FSR):-

Location      = FOCHABERS Grid reference   = NJ3458

M5-60 (mm)    =  15.1 r                = 0.26

Soil index    = 0.15 SAAR (mm/yr)     =  780

WRAP          = 1 Area = Scotland and N. Ireland

Soil classification for WRAP type  1

i)   Well drained permeable sandy or loam soils and shallower analogues over highly permeable limestone, chalk, sandstone or related drifts;

ii)  Earthy peat soils drained by dykes and pumps;

iii) Less permeable loamy over clayey soils on plateaux adjacent to very permeable soils in valleys.

N.B. The rainfall rates are calculated using the location specific values above in accordance with the Wallingford procedure.
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    Concrete ring design:-

Ring diameter     =  1200 mm Return period =  10 yrs Depth below invert =  1.2m

Percentage voids  = 30.0 Imperm. area  =  103m² Pit side length    = 1.8m

    Calculations :-

Surface area of soakaway to 50% depth - a � � � = Length of side x 4 x Depth/2 = 4.3 m²  (base not included).
Outflow factor -  OFact = a � � � x ƒ =0.0001382 m³/s  where  Infilt. factor (ƒ)= 0.000032 m/s
Soakaway ring storage volume - S^ b [� ^ e = Pi x (Ring diam/2000)² x depth = 1.4 m³
Gross soakaway pit storage volume - S � d [ = Length of side² x depth = 3.9 m³
Nett soakaway pit storage volume - S\ Z [ [ = Gross pit volume - infill = 2.1 m³  (storage + void)

Required volume (S` Z � j)  = 1.4 m³
Available storage volume = 2.1 m³

Spare capacity = 0.70 m³

Emptying time to 50% volume = 02:51

Soakaway emptying time OK.

Soakaway side length could be excessive.
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Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time

          mm/hr         m³        m³         m³         m³      hr:min           mm/hr         m³        m³         m³         m³      hr:min

          1       90.6       0.16       0.01       0.15          -      00:18         51       19.9       1.74       0.42       1.32          -      02:39

          2       81.0       0.28       0.02       0.26          -      00:31         52       19.6       1.75       0.43       1.32          -      02:39

          3       73.6       0.38       0.02       0.36          -      00:43         53       19.4       1.77       0.44       1.33          -      02:40

          4       67.7       0.47       0.03       0.44          -      00:53         54       19.2       1.78       0.45       1.33          -      02:40

          5       62.9       0.54       0.04       0.50          -      01:00         55       19.0       1.79       0.46       1.33          -      02:40

          6       58.9       0.61       0.05       0.56          -      01:08         56       18.8       1.81       0.46       1.35          -      02:43

          7       55.5       0.67       0.06       0.61          -      01:14         57       18.6       1.82       0.47       1.35          -      02:43

          8       52.6       0.72       0.07       0.65          -      01:18         58       18.4       1.83       0.48       1.35          -      02:43

          9       50.0       0.77       0.07       0.70          -      01:24         59       18.2       1.84       0.49       1.35          -      02:43

         10       47.7       0.82       0.08       0.74          -      01:29         60       18.0       1.85       0.50       1.35          -      02:43

         11       45.7       0.86       0.09       0.77          -      01:33         61       17.8       1.87       0.51       1.36       0.00      02:44

         12       43.8       0.90       0.10       0.80          -      01:36         62       17.6       1.88       0.51       1.37       0.01      02:45

         13       42.2       0.94       0.11       0.83          -      01:40         63       17.5       1.89       0.52       1.37       0.01      02:45

         14       40.7       0.98       0.12       0.86          -      01:44         64       17.3       1.90       0.53       1.37       0.01      02:45

         15       39.3       1.01       0.12       0.89          -      01:47         65       17.1       1.91       0.54       1.37       0.01      02:45

         16       38.1       1.05       0.13       0.92          -      01:51         66       17.0       1.92       0.55       1.37       0.01      02:45

         17       36.9       1.08       0.14       0.94          -      01:53         67       16.8       1.94       0.56       1.38       0.02      02:46

         18       35.8       1.11       0.15       0.96          -      01:56         68       16.7       1.95       0.56       1.39       0.03      02:48

         19       34.8       1.14       0.16       0.98          -      01:58         69       16.5       1.96       0.57       1.39       0.03      02:48

         20       33.9       1.16       0.17       0.99          -      01:59         70       16.4       1.97       0.58       1.39       0.03      02:48

         21       33.0       1.19       0.17       1.02          -      02:03         71       16.2       1.98       0.59       1.39       0.03      02:48

         22       32.2       1.22       0.18       1.04          -      02:05         72       16.1       1.99       0.60       1.39       0.03      02:48

         23       31.5       1.24       0.19       1.05          -      02:07         73       16.0       2.00       0.61       1.39       0.03      02:48

         24       30.7       1.27       0.20       1.07          -      02:09         74       15.8       2.01       0.61       1.40       0.04      02:49

         25       30.0       1.29       0.21       1.08          -      02:10         75       15.7       2.02       0.62       1.40       0.04      02:49

         26       29.4       1.31       0.22       1.09          -      02:11         76       15.6       2.03       0.63       1.40       0.04      02:49

         27       28.8       1.33       0.22       1.11          -      02:14         77       15.4       2.04       0.64       1.40       0.04      02:49

         28       28.2       1.36       0.23       1.13          -      02:16         78       15.3       2.05       0.65       1.40       0.04      02:49

         29       27.7       1.38       0.24       1.14          -      02:17         79       15.2       2.06       0.66       1.40       0.04      02:49

         30       27.1       1.40       0.25       1.15          -      02:19         80       15.1       2.07       0.66       1.41       0.05      02:50

         31       26.6       1.42       0.26       1.16          -      02:20         81       15.0       2.08       0.67       1.41       0.05      02:50

         32       26.2       1.44       0.27       1.17          -      02:21         82       14.8       2.09       0.68       1.41       0.05      02:50

         33       25.7       1.46       0.27       1.19          -      02:23         83       14.7       2.10       0.69       1.41       0.05      02:50

         34       25.3       1.47       0.28       1.19          -      02:23         84       14.6       2.11       0.70       1.41       0.05      02:50

         35       24.8       1.49       0.29       1.20          -      02:25         85       14.5       2.12       0.71       1.41       0.05      02:50

         36       24.4       1.51       0.30       1.21          -      02:26         86       14.4       2.13       0.71       1.42       0.06      02:51

         37       24.1       1.53       0.31       1.22          -      02:27         87       14.3       2.14       0.72       1.42       0.06      02:51

         38       23.7       1.55       0.32       1.23          -      02:28         88       14.2       2.14       0.73       1.41       0.05      02:50

         39       23.3       1.56       0.32       1.24          -      02:30         89       14.1       2.15       0.74       1.41       0.05      02:50

         40       23.0       1.58       0.33       1.25          -      02:31         90       14.0       2.16       0.75       1.41       0.05      02:50

         41       22.7       1.59       0.34       1.25          -      02:31         91       13.9       2.17       0.75       1.42       0.06      02:51

         42       22.3       1.61       0.35       1.26          -      02:32         92       13.8       2.18       0.76       1.42       0.06      02:51

         43       22.0       1.63       0.36       1.27          -      02:33         93       13.7       2.19       0.77       1.42       0.06      02:51

         44       21.7       1.64       0.36       1.28          -      02:34         94       13.6       2.20       0.78       1.42       0.06      02:51

         45       21.4       1.66       0.37       1.29          -      02:36         95       13.5       2.21       0.79       1.42       0.06      02:51

         46       21.2       1.67       0.38       1.29          -      02:36         96       13.4       2.22       0.80       1.42       0.06      02:51

         47       20.9       1.69       0.39       1.30          -      02:37         97       13.4       2.22       0.80       1.42       0.06      02:51

         48       20.6       1.70       0.40       1.30          -      02:37         98       13.3       2.23       0.81       1.42       0.06      02:51

         49       20.4       1.71       0.41       1.30          -      02:37         99       13.2       2.24       0.82       1.42       0.06      02:51

         50       20.1       1.73       0.41       1.32          -      02:39        100       13.1       2.25       0.83       1.42       0.06      02:51
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Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time

          mm/hr         m³        m³         m³         m³      hr:min           mm/hr         m³        m³         m³         m³      hr:min

       0.25       39.3       1.01       0.12       0.89          -      01:47      12.75        3.5       4.61       6.35        -            -        -  

       0.50       27.1       1.40       0.25       1.15          -      02:19      13.00        3.5       4.64       6.47        -            -        -  

       0.75       21.4       1.66       0.37       1.29          -      02:36      13.25        3.4       4.67       6.59        -            -        -  

       1.00       18.0       1.85       0.50       1.35          -      02:43      13.50        3.4       4.70       6.72        -            -        -  

       1.25       15.7       2.02       0.62       1.40       0.04      02:49      13.75        3.3       4.73       6.84        -            -        -  

       1.50       14.0       2.16       0.75       1.41       0.05      02:50      14.00        3.3       4.76       6.97        -            -        -  

       1.75       12.7       2.29       0.87       1.42       0.06      02:51      14.25        3.3       4.78       7.09        -            -        -  

       2.00       11.7       2.40       1.00       1.40       0.04      02:49      14.50        3.2       4.81       7.22        -            -        -  

       2.25       10.8       2.51       1.12       1.39       0.03      02:48      14.75        3.2       4.84       7.34        -            -        -  

       2.50       10.1       2.61       1.24       1.37       0.01      02:45      15.00        3.2       4.87       7.46        -            -        -  

       2.75        9.5       2.70       1.37       1.33          -      02:40      15.25        3.1       4.90       7.59        -            -        -  

       3.00        9.0       2.78       1.49       1.29          -      02:36      15.50        3.1       4.92       7.71        -            -        -  

       3.25        8.6       2.86       1.62       1.24          -      02:30      15.75        3.1       4.95       7.84        -            -        -  

       3.50        8.2       2.94       1.74       1.20          -      02:25      16.00        3.0       4.98       7.96        -            -        -  

       3.75        7.8       3.01       1.87       1.14          -      02:17      16.25        3.0       5.00       8.09        -            -        -  

       4.00        7.5       3.08       1.99       1.09          -      02:11      16.50        3.0       5.03       8.21        -            -        -  

       4.25        7.2       3.15       2.12       1.03          -      02:04      16.75        2.9       5.06       8.34        -            -        -  

       4.50        6.9       3.21       2.24       0.97          -      01:57      17.00        2.9       5.08       8.46        -            -        -  

       4.75        6.7       3.27       2.36       0.91          -      01:50      17.25        2.9       5.11       8.58        -            -        -  

       5.00        6.5       3.33       2.49       0.84          -      01:41      17.50        2.8       5.13       8.71        -            -        -  

       5.25        6.3       3.39       2.61       0.78          -      01:34      17.75        2.8       5.16       8.83        -            -        -  

       5.50        6.1       3.45       2.74       0.71          -      01:26      18.00        2.8       5.18       8.96        -            -        -  

       5.75        5.9       3.50       2.86       0.64          -      01:17      18.25        2.8       5.21       9.08        -            -        -  

       6.00        5.7       3.55       2.99       0.56          -      01:08      18.50        2.7       5.23       9.21        -            -        -  

       6.25        5.6       3.60       3.11       0.49          -      00:59      18.75        2.7       5.26       9.33        -            -        -  

       6.50        5.5       3.65       3.23       0.42          -      00:51      19.00        2.7       5.28       9.46        -            -        -  

       6.75        5.3       3.70       3.36       0.34          -      00:41      19.25        2.7       5.30       9.58        -            -        -  

       7.00        5.2       3.75       3.48       0.27          -      00:33      19.50        2.7       5.33       9.70        -            -        -  

       7.25        5.1       3.79       3.61       0.18          -      00:22      19.75        2.6       5.35       9.83        -            -        -  

       7.50        5.0       3.84       3.73       0.11          -      00:13      20.00        2.6       5.37       9.95        -            -        -  

       7.75        4.9       3.88       3.86       0.02          -      00:02      20.25        2.6       5.40      10.08        -            -        -  

       8.00        4.8       3.92       3.98        -            -        -        20.50        2.6       5.42      10.20        -            -        -  

       8.25        4.7       3.97       4.11        -            -        -        20.75        2.5       5.44      10.33        -            -        -  

       8.50        4.6       4.01       4.23        -            -        -        21.00        2.5       5.46      10.45        -            -        -  

       8.75        4.5       4.05       4.35        -            -        -        21.25        2.5       5.49      10.58        -            -        -  

       9.00        4.4       4.09       4.48        -            -        -        21.50        2.5       5.51      10.70        -            -        -  

       9.25        4.3       4.13       4.60        -            -        -        21.75        2.5       5.53      10.82        -            -        -  

       9.50        4.3       4.16       4.73        -            -        -        22.00        2.4       5.55      10.95        -            -        -  

       9.75        4.2       4.20       4.85        -            -        -        22.25        2.4       5.57      11.07        -            -        -  

      10.00        4.1       4.24       4.98        -            -        -        22.50        2.4       5.59      11.20        -            -        -  

      10.25        4.0       4.27       5.10        -            -        -        22.75        2.4       5.61      11.32        -            -        -  

      10.50        4.0       4.31       5.23        -            -        -        23.00        2.4       5.64      11.45        -            -        -  

      10.75        3.9       4.34       5.35        -            -        -        23.25        2.4       5.66      11.57        -            -        -  

      11.00        3.9       4.38       5.47        -            -        -        23.50        2.3       5.68      11.70        -            -        -  

      11.25        3.8       4.41       5.60        -            -        -        23.75        2.3       5.70      11.82        -            -        -  

      11.50        3.8       4.45       5.72        -            -        -        24.00        2.3       5.72      11.94        -            -        -  

      11.75        3.7       4.48       5.85        -            -        -        24.25        2.3       5.74      12.07        -            -        -  

      12.00        3.6       4.51       5.97        -            -        -        24.50        2.3       5.76      12.19        -            -        -  

      12.25        3.6       4.54       6.10        -            -        -        24.75        2.3       5.78      12.32        -            -        -  

      12.50        3.6       4.57       6.22        -            -        -        25.00        2.3       5.80      12.44        -            -        -  



 ! " #$ % & %! '() * + ,- + .

/ 0 12 3 3 4 5 1 6 6789 : ;7 < = 6 3 / =2 3 3 =8>? 2 2 3 < @ 5 9 A B > CD ? E 1 6 3 F G H I I H : 9 B H G J3 K7 1 6 F L K M < N2 O 3 P < Q L K7 1 6R M? K ST U VTWX YZ Z [\ TW]^ [Z_` T aZ b [c d [ eZ fg h YZ b iZ j kZ l d Z mZ jno p q r s rt u vw x sy z w { u x |} o t~ � s o w � w � � s x � x

� � � � � � � � � � � ��� �
    Location hydrological data (FSR):-

Location      = FOCHABERS Grid reference   = NJ3458

M5-60 (mm)    =  15.1 r                = 0.26

Soil index    = 0.15 SAAR (mm/yr)     =  780

WRAP          = 1 Area = Scotland and N. Ireland

Soil classification for WRAP type  1

i)   Well drained permeable sandy or loam soils and shallower analogues over highly permeable limestone, chalk, sandstone or related drifts;

ii)  Earthy peat soils drained by dykes and pumps;

iii) Less permeable loamy over clayey soils on plateaux adjacent to very permeable soils in valleys.

N.B. The rainfall rates are calculated using the location specific values above in accordance with the Wallingford procedure.
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    Concrete ring design:-

Ring diameter     =  1500 mm Return period =  10 yrs Depth below invert =  1.2m

Percentage voids  = 30.0 Imperm. area  =  177m² Pit side length    = 2.1m

    Calculations :-

Surface area of soakaway to 50% depth - a � � � = Length of side x 4 x Depth/2 = 5.0 m²  (base not included).
Outflow factor -  OFact = a � � � x ƒ =0.0001613 m³/s  where  Infilt. factor (ƒ)= 0.000032 m/s
Soakaway ring storage volume - S^ b [� ^ e = Pi x (Ring diam/2000)² x depth = 2.1 m³
Gross soakaway pit storage volume - S � d [ = Length of side² x depth = 5.3 m³
Nett soakaway pit storage volume - S\ Z [ [ = Gross pit volume - infill = 3.1 m³  (storage + void)

Required volume (S` Z � j)  = 3.0 m³
Available storage volume = 3.1 m³

Spare capacity = 0.03 m³

Emptying time to 50% volume = 05:00

Soakaway emptying time OK.

Soakaway dimensions OK.

 100

 90

 80

 70

 60

 50% full

 40

 30

 20

 10

 0 10 20

5

30 40

10

50 60

15

70 80

20

90 100

25
time (mins)

time (hours)



 ! " #$ % & %! '() * + ,- + .

/ 0 12 3 3 4 5 1 6 6789 : ;7 < = 6 3 / =2 3 3 =8>? 2 2 3 < @ 5 9 A B > CD ? E 1 6 3 F G H I I H : 9 B H G J3 K7 1 6 F L K M < N2 O 3 P < Q L K7 1 6R M? K ST U VTWX YZ Z [\ TW]^ [Z_` T aZ b [c d [ eZ fg h YZ b iZ j kZ l d Z mZ jno p q r s rt u vw x sy z w { u x |} o t~ w x � x � x � s x � x� � � �� r� t

� � � � � � � � � � � ��� �
Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time

          mm/hr         m³        m³         m³         m³      hr:min           mm/hr         m³        m³         m³         m³      hr:min

          1       90.6       0.27       0.01       0.26          -      00:27         51       19.9       2.99       0.49       2.50       0.38      04:18

          2       81.0       0.48       0.02       0.46          -      00:48         52       19.6       3.01       0.50       2.51       0.39      04:19

          3       73.6       0.65       0.03       0.62          -      01:04         53       19.4       3.04       0.51       2.53       0.41      04:21

          4       67.7       0.80       0.04       0.76          -      01:19         54       19.2       3.06       0.52       2.54       0.42      04:22

          5       62.9       0.93       0.05       0.88          -      01:31         55       19.0       3.08       0.53       2.55       0.43      04:24

          6       58.9       1.04       0.06       0.98          -      01:41         56       18.8       3.10       0.54       2.56       0.44      04:25

          7       55.5       1.15       0.07       1.08          -      01:52         57       18.6       3.12       0.55       2.57       0.45      04:26

          8       52.6       1.24       0.08       1.16          -      02:00         58       18.4       3.15       0.56       2.59       0.47      04:28

          9       50.0       1.33       0.09       1.24          -      02:08         59       18.2       3.17       0.57       2.60       0.48      04:29

         10       47.7       1.41       0.10       1.31          -      02:15         60       18.0       3.19       0.58       2.61       0.49      04:30

         11       45.7       1.48       0.11       1.37          -      02:22         61       17.8       3.21       0.59       2.62       0.50      04:31

         12       43.8       1.55       0.12       1.43          -      02:28         62       17.6       3.23       0.60       2.63       0.51      04:32

         13       42.2       1.62       0.13       1.49          -      02:34         63       17.5       3.25       0.61       2.64       0.52      04:33

         14       40.7       1.68       0.14       1.54          -      02:39         64       17.3       3.27       0.62       2.65       0.53      04:34

         15       39.3       1.74       0.15       1.59          -      02:44         65       17.1       3.29       0.63       2.66       0.54      04:35

         16       38.1       1.80       0.15       1.65          -      02:51         66       17.0       3.31       0.64       2.67       0.55      04:36

         17       36.9       1.85       0.16       1.69          -      02:55         67       16.8       3.33       0.65       2.68       0.56      04:37

         18       35.8       1.90       0.17       1.73          -      02:59         68       16.7       3.34       0.66       2.68       0.56      04:37

         19       34.8       1.95       0.18       1.77          -      03:03         69       16.5       3.36       0.67       2.69       0.57      04:38

         20       33.9       2.00       0.19       1.81          -      03:07         70       16.4       3.38       0.68       2.70       0.58      04:39

         21       33.0       2.05       0.20       1.85          -      03:11         71       16.2       3.40       0.69       2.71       0.59      04:40

         22       32.2       2.09       0.21       1.88          -      03:14         72       16.1       3.42       0.70       2.72       0.60      04:41

         23       31.5       2.13       0.22       1.91          -      03:17         73       16.0       3.44       0.71       2.73       0.61      04:42

         24       30.7       2.18       0.23       1.95          -      03:22         74       15.8       3.45       0.72       2.73       0.61      04:42

         25       30.0       2.22       0.24       1.98          -      03:25         75       15.7       3.47       0.73       2.74       0.62      04:43

         26       29.4       2.26       0.25       2.01          -      03:28         76       15.6       3.49       0.74       2.75       0.63      04:44

         27       28.8       2.29       0.26       2.03          -      03:30         77       15.4       3.51       0.75       2.76       0.64      04:45

         28       28.2       2.33       0.27       2.06          -      03:33         78       15.3       3.52       0.75       2.77       0.65      04:46

         29       27.7       2.37       0.28       2.09          -      03:36         79       15.2       3.54       0.76       2.78       0.66      04:47

         30       27.1       2.40       0.29       2.11          -      03:38         80       15.1       3.56       0.77       2.79       0.67      04:48

         31       26.6       2.44       0.30       2.14       0.02      03:41         81       15.0       3.57       0.78       2.79       0.67      04:48

         32       26.2       2.47       0.31       2.16       0.04      03:43         82       14.8       3.59       0.79       2.80       0.68      04:49

         33       25.7       2.50       0.32       2.18       0.06      03:45         83       14.7       3.61       0.80       2.81       0.69      04:50

         34       25.3       2.53       0.33       2.20       0.08      03:47         84       14.6       3.62       0.81       2.81       0.69      04:50

         35       24.8       2.57       0.34       2.23       0.11      03:50         85       14.5       3.64       0.82       2.82       0.70      04:51

         36       24.4       2.60       0.35       2.25       0.13      03:53         86       14.4       3.65       0.83       2.82       0.70      04:51

         37       24.1       2.63       0.36       2.27       0.15      03:55         87       14.3       3.67       0.84       2.83       0.71      04:52

         38       23.7       2.66       0.37       2.29       0.17      03:57         88       14.2       3.69       0.85       2.84       0.72      04:53

         39       23.3       2.68       0.38       2.30       0.18      03:58         89       14.1       3.70       0.86       2.84       0.72      04:53

         40       23.0       2.71       0.39       2.32       0.20      04:00         90       14.0       3.72       0.87       2.85       0.73      04:55

         41       22.7       2.74       0.40       2.34       0.22      04:02         91       13.9       3.73       0.88       2.85       0.73      04:55

         42       22.3       2.77       0.41       2.36       0.24      04:04         92       13.8       3.75       0.89       2.86       0.74      04:56

         43       22.0       2.79       0.42       2.37       0.25      04:05         93       13.7       3.76       0.90       2.86       0.74      04:56

         44       21.7       2.82       0.43       2.39       0.27      04:07         94       13.6       3.78       0.91       2.87       0.75      04:57

         45       21.4       2.85       0.44       2.41       0.29      04:09         95       13.5       3.79       0.92       2.87       0.75      04:57

         46       21.2       2.87       0.45       2.42       0.30      04:10         96       13.4       3.81       0.93       2.88       0.76      04:58

         47       20.9       2.90       0.45       2.45       0.33      04:13         97       13.4       3.82       0.94       2.88       0.76      04:58

         48       20.6       2.92       0.46       2.46       0.34      04:14         98       13.3       3.84       0.95       2.89       0.77      04:59

         49       20.4       2.94       0.47       2.47       0.35      04:15         99       13.2       3.85       0.96       2.89       0.77      04:59

         50       20.1       2.97       0.48       2.49       0.37      04:17        100       13.1       3.87       0.97       2.90       0.78      05:00
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Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time

          mm/hr         m³        m³         m³         m³      hr:min           mm/hr         m³        m³         m³         m³      hr:min

       0.25       39.3       1.74       0.15       1.59          -      02:44      12.75        3.5       7.92       7.40       0.52          -      00:54

       0.50       27.1       2.40       0.29       2.11          -      03:38      13.00        3.5       7.97       7.55       0.42          -      00:43

       0.75       21.4       2.85       0.44       2.41       0.29      04:09      13.25        3.4       8.02       7.69       0.33          -      00:34

       1.00       18.0       3.19       0.58       2.61       0.49      04:30      13.50        3.4       8.07       7.84       0.23          -      00:24

       1.25       15.7       3.47       0.73       2.74       0.62      04:43      13.75        3.3       8.12       7.98       0.14          -      00:14

       1.50       14.0       3.72       0.87       2.85       0.73      04:55      14.00        3.3       8.17       8.13       0.04          -      00:04

       1.75       12.7       3.94       1.02       2.92       0.80      05:02      14.25        3.3       8.22       8.27        -            -        -  

       2.00       11.7       4.13       1.16       2.97       0.85      05:07      14.50        3.2       8.27       8.42        -            -        -  

       2.25       10.8       4.31       1.31       3.00       0.88      05:10      14.75        3.2       8.32       8.56        -            -        -  

       2.50       10.1       4.48       1.45       3.03       0.91      05:13      15.00        3.2       8.37       8.71        -            -        -  

       2.75        9.5       4.64       1.60       3.04       0.92      05:14      15.25        3.1       8.42       8.85        -            -        -  

       3.00        9.0       4.78       1.74       3.04       0.92      05:14      15.50        3.1       8.46       9.00        -            -        -  

       3.25        8.6       4.92       1.89       3.03       0.91      05:13      15.75        3.1       8.51       9.14        -            -        -  

       3.50        8.2       5.05       2.03       3.02       0.90      05:12      16.00        3.0       8.56       9.29        -            -        -  

       3.75        7.8       5.18       2.18       3.00       0.88      05:10      16.25        3.0       8.60       9.43        -            -        -  

       4.00        7.5       5.30       2.32       2.98       0.86      05:08      16.50        3.0       8.65       9.58        -            -        -  

       4.25        7.2       5.41       2.47       2.94       0.82      05:04      16.75        2.9       8.69       9.73        -            -        -  

       4.50        6.9       5.52       2.61       2.91       0.79      05:01      17.00        2.9       8.73       9.87        -            -        -  

       4.75        6.7       5.62       2.76       2.86       0.74      04:56      17.25        2.9       8.78      10.02        -            -        -  

       5.00        6.5       5.73       2.90       2.83       0.71      04:52      17.50        2.8       8.82      10.16        -            -        -  

       5.25        6.3       5.83       3.05       2.78       0.66      04:47      17.75        2.8       8.86      10.31        -            -        -  

       5.50        6.1       5.92       3.19       2.73       0.61      04:42      18.00        2.8       8.91      10.45        -            -        -  

       5.75        5.9       6.01       3.34       2.67       0.55      04:36      18.25        2.8       8.95      10.60        -            -        -  

       6.00        5.7       6.10       3.48       2.62       0.50      04:31      18.50        2.7       8.99      10.74        -            -        -  

       6.25        5.6       6.19       3.63       2.56       0.44      04:25      18.75        2.7       9.03      10.89        -            -        -  

       6.50        5.5       6.27       3.77       2.50       0.38      04:18      19.00        2.7       9.07      11.03        -            -        -  

       6.75        5.3       6.36       3.92       2.44       0.32      04:12      19.25        2.7       9.11      11.18        -            -        -  

       7.00        5.2       6.44       4.06       2.38       0.26      04:06      19.50        2.7       9.15      11.32        -            -        -  

       7.25        5.1       6.52       4.21       2.31       0.19      03:59      19.75        2.6       9.19      11.47        -            -        -  

       7.50        5.0       6.59       4.35       2.24       0.12      03:51      20.00        2.6       9.23      11.61        -            -        -  

       7.75        4.9       6.67       4.50       2.17       0.05      03:44      20.25        2.6       9.27      11.76        -            -        -  

       8.00        4.8       6.74       4.64       2.10          -      03:37      20.50        2.6       9.31      11.90        -            -        -  

       8.25        4.7       6.81       4.79       2.02          -      03:29      20.75        2.5       9.35      12.05        -            -        -  

       8.50        4.6       6.88       4.94       1.94          -      03:20      21.00        2.5       9.39      12.19        -            -        -  

       8.75        4.5       6.95       5.08       1.87          -      03:13      21.25        2.5       9.43      12.34        -            -        -  

       9.00        4.4       7.02       5.23       1.79          -      03:05      21.50        2.5       9.46      12.48        -            -        -  

       9.25        4.3       7.09       5.37       1.72          -      02:58      21.75        2.5       9.50      12.63        -            -        -  

       9.50        4.3       7.15       5.52       1.63          -      02:48      22.00        2.4       9.54      12.77        -            -        -  

       9.75        4.2       7.22       5.66       1.56          -      02:41      22.25        2.4       9.58      12.92        -            -        -  

      10.00        4.1       7.28       5.81       1.47          -      02:32      22.50        2.4       9.61      13.06        -            -        -  

      10.25        4.0       7.34       5.95       1.39          -      02:24      22.75        2.4       9.65      13.21        -            -        -  

      10.50        4.0       7.40       6.10       1.30          -      02:14      23.00        2.4       9.68      13.35        -            -        -  

      10.75        3.9       7.46       6.24       1.22          -      02:06      23.25        2.4       9.72      13.50        -            -        -  

      11.00        3.9       7.52       6.39       1.13          -      01:57      23.50        2.3       9.76      13.64        -            -        -  

      11.25        3.8       7.58       6.53       1.05          -      01:49      23.75        2.3       9.79      13.79        -            -        -  

      11.50        3.8       7.64       6.68       0.96          -      01:39      24.00        2.3       9.83      13.93        -            -        -  

      11.75        3.7       7.70       6.82       0.88          -      01:31      24.25        2.3       9.86      14.08        -            -        -  

      12.00        3.6       7.75       6.97       0.78          -      01:21      24.50        2.3       9.90      14.22        -            -        -  

      12.25        3.6       7.81       7.11       0.70          -      01:12      24.75        2.3       9.93      14.37        -            -        -  

      12.50        3.6       7.86       7.26       0.60          -      01:02      25.00        2.3       9.96      14.52        -            -        -  
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    Location hydrological data (FSR):-

Location      = FOCHABERS Grid reference   = NJ3458

M5-60 (mm)    =  15.1 r                = 0.26

Soil index    = 0.15 SAAR (mm/yr)     =  780

WRAP          = 1 Area = Scotland and N. Ireland

Soil classification for WRAP type  1

i)   Well drained permeable sandy or loam soils and shallower analogues over highly permeable limestone, chalk, sandstone or related drifts;

ii)  Earthy peat soils drained by dykes and pumps;

iii) Less permeable loamy over clayey soils on plateaux adjacent to very permeable soils in valleys.

N.B. The rainfall rates are calculated using the location specific values above in accordance with the Wallingford procedure.
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    Concrete ring design:-

Ring diameter     =  1200 mm Return period =  10 yrs Depth below invert =  1.5m

Percentage voids  = 30.0 Imperm. area  =  150m² Pit side length    = 1.8m

    Calculations :-

Surface area of soakaway to 50% depth - a � � � = Length of side x 4 x Depth/2 = 5.4 m²  (base not included).
Outflow factor -  OFact = a � � � x ƒ =0.0001728 m³/s  where  Infilt. factor (ƒ)= 0.000032 m/s
Soakaway ring storage volume - S^ b [� ^ e = Pi x (Ring diam/2000)² x depth = 1.7 m³
Gross soakaway pit storage volume - S � d [ = Length of side² x depth = 4.9 m³
Nett soakaway pit storage volume - S\ Z [ [ = Gross pit volume - infill = 2.6 m³  (storage + void)

Required volume (S` Z � j)  = 2.3 m³
Available storage volume = 2.6 m³

Spare capacity = 0.39 m³

Emptying time to 50% volume = 03:36

Soakaway emptying time OK.

Soakaway dimensions OK.
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Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time

          mm/hr         m³        m³         m³         m³      hr:min           mm/hr         m³        m³         m³         m³      hr:min

          1       90.6       0.23       0.01       0.22          -      00:21         51       19.9       2.53       0.53       2.00       0.30      03:13

          2       81.0       0.40       0.02       0.38          -      00:37         52       19.6       2.55       0.54       2.01       0.31      03:14

          3       73.6       0.55       0.03       0.52          -      00:50         53       19.4       2.57       0.55       2.02       0.32      03:15

          4       67.7       0.68       0.04       0.64          -      01:02         54       19.2       2.59       0.56       2.03       0.33      03:16

          5       62.9       0.79       0.05       0.74          -      01:11         55       19.0       2.61       0.57       2.04       0.34      03:17

          6       58.9       0.88       0.06       0.82          -      01:19         56       18.8       2.63       0.58       2.05       0.35      03:18

          7       55.5       0.97       0.07       0.90          -      01:27         57       18.6       2.65       0.59       2.06       0.36      03:19

          8       52.6       1.05       0.08       0.97          -      01:34         58       18.4       2.67       0.60       2.07       0.37      03:20

          9       50.0       1.12       0.09       1.03          -      01:39         59       18.2       2.68       0.61       2.07       0.37      03:20

         10       47.7       1.19       0.10       1.09          -      01:45         60       18.0       2.70       0.62       2.08       0.38      03:21

         11       45.7       1.26       0.11       1.15          -      01:51         61       17.8       2.72       0.63       2.09       0.39      03:22

         12       43.8       1.32       0.12       1.20          -      01:56         62       17.6       2.74       0.64       2.10       0.40      03:23

         13       42.2       1.37       0.13       1.24          -      02:00         63       17.5       2.75       0.65       2.10       0.40      03:23

         14       40.7       1.42       0.15       1.27          -      02:02         64       17.3       2.77       0.66       2.11       0.41      03:24

         15       39.3       1.47       0.16       1.31          -      02:06         65       17.1       2.79       0.67       2.12       0.42      03:24

         16       38.1       1.52       0.17       1.35          -      02:10         66       17.0       2.80       0.68       2.12       0.42      03:24

         17       36.9       1.57       0.18       1.39          -      02:14         67       16.8       2.82       0.69       2.13       0.43      03:25

         18       35.8       1.61       0.19       1.42          -      02:17         68       16.7       2.83       0.71       2.12       0.42      03:24

         19       34.8       1.65       0.20       1.45          -      02:20         69       16.5       2.85       0.72       2.13       0.43      03:25

         20       33.9       1.70       0.21       1.49          -      02:24         70       16.4       2.87       0.73       2.14       0.44      03:26

         21       33.0       1.73       0.22       1.51          -      02:26         71       16.2       2.88       0.74       2.14       0.44      03:26

         22       32.2       1.77       0.23       1.54          -      02:29         72       16.1       2.90       0.75       2.15       0.45      03:27

         23       31.5       1.81       0.24       1.57          -      02:31         73       16.0       2.91       0.76       2.15       0.45      03:27

         24       30.7       1.84       0.25       1.59          -      02:33         74       15.8       2.93       0.77       2.16       0.46      03:28

         25       30.0       1.88       0.26       1.62          -      02:36         75       15.7       2.94       0.78       2.16       0.46      03:28

         26       29.4       1.91       0.27       1.64          -      02:38         76       15.6       2.96       0.79       2.17       0.47      03:29

         27       28.8       1.94       0.28       1.66          -      02:40         77       15.4       2.97       0.80       2.17       0.47      03:29

         28       28.2       1.97       0.29       1.68          -      02:42         78       15.3       2.99       0.81       2.18       0.48      03:30

         29       27.7       2.01       0.30       1.71       0.01      02:45         79       15.2       3.00       0.82       2.18       0.48      03:30

         30       27.1       2.04       0.31       1.73       0.03      02:47         80       15.1       3.01       0.83       2.18       0.48      03:30

         31       26.6       2.06       0.32       1.74       0.04      02:48         81       15.0       3.03       0.84       2.19       0.49      03:31

         32       26.2       2.09       0.33       1.76       0.06      02:50         82       14.8       3.04       0.85       2.19       0.49      03:31

         33       25.7       2.12       0.34       1.78       0.08      02:52         83       14.7       3.06       0.86       2.20       0.50      03:32

         34       25.3       2.15       0.35       1.80       0.10      02:54         84       14.6       3.07       0.87       2.20       0.50      03:32

         35       24.8       2.17       0.36       1.81       0.11      02:55         85       14.5       3.08       0.88       2.20       0.50      03:32

         36       24.4       2.20       0.37       1.83       0.13      02:56         86       14.4       3.10       0.89       2.21       0.51      03:33

         37       24.1       2.23       0.38       1.85       0.15      02:58         87       14.3       3.11       0.90       2.21       0.51      03:33

         38       23.7       2.25       0.39       1.86       0.16      02:59         88       14.2       3.12       0.91       2.21       0.51      03:33

         39       23.3       2.28       0.40       1.88       0.18      03:01         89       14.1       3.14       0.92       2.22       0.52      03:34

         40       23.0       2.30       0.41       1.89       0.19      03:02         90       14.0       3.15       0.93       2.22       0.52      03:34

         41       22.7       2.32       0.43       1.89       0.19      03:02         91       13.9       3.16       0.94       2.22       0.52      03:34

         42       22.3       2.35       0.44       1.91       0.21      03:04         92       13.8       3.18       0.95       2.23       0.53      03:35

         43       22.0       2.37       0.45       1.92       0.22      03:05         93       13.7       3.19       0.96       2.23       0.53      03:35

         44       21.7       2.39       0.46       1.93       0.23      03:06         94       13.6       3.20       0.97       2.23       0.53      03:35

         45       21.4       2.41       0.47       1.94       0.24      03:07         95       13.5       3.21       0.98       2.23       0.53      03:35

         46       21.2       2.43       0.48       1.95       0.25      03:08         96       13.4       3.23       1.00       2.23       0.53      03:35

         47       20.9       2.45       0.49       1.96       0.26      03:09         97       13.4       3.24       1.01       2.23       0.53      03:35

         48       20.6       2.47       0.50       1.97       0.27      03:10         98       13.3       3.25       1.02       2.23       0.53      03:35

         49       20.4       2.50       0.51       1.99       0.29      03:12         99       13.2       3.26       1.03       2.23       0.53      03:35

         50       20.1       2.52       0.52       2.00       0.30      03:13        100       13.1       3.28       1.04       2.24       0.54      03:36
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Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time

          mm/hr         m³        m³         m³         m³      hr:min           mm/hr         m³        m³         m³         m³      hr:min

       0.25       39.3       1.47       0.16       1.31          -      02:06      12.75        3.5       6.71       7.93        -            -        -  

       0.50       27.1       2.04       0.31       1.73       0.03      02:47      13.00        3.5       6.75       8.09        -            -        -  

       0.75       21.4       2.41       0.47       1.94       0.24      03:07      13.25        3.4       6.80       8.24        -            -        -  

       1.00       18.0       2.70       0.62       2.08       0.38      03:21      13.50        3.4       6.84       8.40        -            -        -  

       1.25       15.7       2.94       0.78       2.16       0.46      03:28      13.75        3.3       6.88       8.55        -            -        -  

       1.50       14.0       3.15       0.93       2.22       0.52      03:34      14.00        3.3       6.93       8.71        -            -        -  

       1.75       12.7       3.34       1.09       2.25       0.55      03:37      14.25        3.3       6.97       8.86        -            -        -  

       2.00       11.7       3.50       1.24       2.26       0.56      03:38      14.50        3.2       7.01       9.02        -            -        -  

       2.25       10.8       3.66       1.40       2.26       0.56      03:38      14.75        3.2       7.05       9.18        -            -        -  

       2.50       10.1       3.80       1.56       2.24       0.54      03:36      15.00        3.2       7.09       9.33        -            -        -  

       2.75        9.5       3.93       1.71       2.22       0.52      03:34      15.25        3.1       7.13       9.49        -            -        -  

       3.00        9.0       4.05       1.87       2.18       0.48      03:30      15.50        3.1       7.17       9.64        -            -        -  

       3.25        8.6       4.17       2.02       2.15       0.45      03:27      15.75        3.1       7.21       9.80        -            -        -  

       3.50        8.2       4.28       2.18       2.10       0.40      03:23      16.00        3.0       7.25       9.95        -            -        -  

       3.75        7.8       4.39       2.33       2.06       0.36      03:19      16.25        3.0       7.29      10.11        -            -        -  

       4.00        7.5       4.49       2.49       2.00       0.30      03:13      16.50        3.0       7.33      10.26        -            -        -  

       4.25        7.2       4.58       2.64       1.94       0.24      03:07      16.75        2.9       7.36      10.42        -            -        -  

       4.50        6.9       4.68       2.80       1.88       0.18      03:01      17.00        2.9       7.40      10.58        -            -        -  

       4.75        6.7       4.77       2.95       1.82       0.12      02:56      17.25        2.9       7.44      10.73        -            -        -  

       5.00        6.5       4.85       3.11       1.74       0.04      02:48      17.50        2.8       7.48      10.89        -            -        -  

       5.25        6.3       4.94       3.27       1.67          -      02:41      17.75        2.8       7.51      11.04        -            -        -  

       5.50        6.1       5.02       3.42       1.60          -      02:34      18.00        2.8       7.55      11.20        -            -        -  

       5.75        5.9       5.10       3.58       1.52          -      02:27      18.25        2.8       7.58      11.35        -            -        -  

       6.00        5.7       5.17       3.73       1.44          -      02:19      18.50        2.7       7.62      11.51        -            -        -  

       6.25        5.6       5.25       3.89       1.36          -      02:11      18.75        2.7       7.65      11.66        -            -        -  

       6.50        5.5       5.32       4.04       1.28          -      02:03      19.00        2.7       7.69      11.82        -            -        -  

       6.75        5.3       5.39       4.20       1.19          -      01:55      19.25        2.7       7.72      11.98        -            -        -  

       7.00        5.2       5.46       4.35       1.11          -      01:47      19.50        2.7       7.76      12.13        -            -        -  

       7.25        5.1       5.52       4.51       1.01          -      01:37      19.75        2.6       7.79      12.29        -            -        -  

       7.50        5.0       5.59       4.67       0.92          -      01:29      20.00        2.6       7.82      12.44        -            -        -  

       7.75        4.9       5.65       4.82       0.83          -      01:20      20.25        2.6       7.86      12.60        -            -        -  

       8.00        4.8       5.71       4.98       0.73          -      01:10      20.50        2.6       7.89      12.75        -            -        -  

       8.25        4.7       5.77       5.13       0.64          -      01:02      20.75        2.5       7.92      12.91        -            -        -  

       8.50        4.6       5.83       5.29       0.54          -      00:52      21.00        2.5       7.96      13.06        -            -        -  

       8.75        4.5       5.89       5.44       0.45          -      00:43      21.25        2.5       7.99      13.22        -            -        -  

       9.00        4.4       5.95       5.60       0.35          -      00:34      21.50        2.5       8.02      13.37        -            -        -  

       9.25        4.3       6.01       5.75       0.26          -      00:25      21.75        2.5       8.05      13.53        -            -        -  

       9.50        4.3       6.06       5.91       0.15          -      00:14      22.00        2.4       8.08      13.69        -            -        -  

       9.75        4.2       6.12       6.07       0.05          -      00:05      22.25        2.4       8.12      13.84        -            -        -  

      10.00        4.1       6.17       6.22        -            -        -        22.50        2.4       8.15      14.00        -            -        -  

      10.25        4.0       6.22       6.38        -            -        -        22.75        2.4       8.18      14.15        -            -        -  

      10.50        4.0       6.28       6.53        -            -        -        23.00        2.4       8.21      14.31        -            -        -  

      10.75        3.9       6.33       6.69        -            -        -        23.25        2.4       8.24      14.46        -            -        -  

      11.00        3.9       6.38       6.84        -            -        -        23.50        2.3       8.27      14.62        -            -        -  

      11.25        3.8       6.43       7.00        -            -        -        23.75        2.3       8.30      14.77        -            -        -  

      11.50        3.8       6.47       7.15        -            -        -        24.00        2.3       8.33      14.93        -            -        -  

      11.75        3.7       6.52       7.31        -            -        -        24.25        2.3       8.36      15.09        -            -        -  

      12.00        3.6       6.57       7.46        -            -        -        24.50        2.3       8.39      15.24        -            -        -  

      12.25        3.6       6.62       7.62        -            -        -        24.75        2.3       8.42      15.40        -            -        -  

      12.50        3.6       6.66       7.78        -            -        -        25.00        2.3       8.44      15.55        -            -        -  
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    Location hydrological data (FSR):-

Location      = FOCHABERS Grid reference   = NJ3458

M5-60 (mm)    =  15.1 r                = 0.26

Soil index    = 0.15 SAAR (mm/yr)     =  780

WRAP          = 1 Area = Scotland and N. Ireland

Soil classification for WRAP type  1

i)   Well drained permeable sandy or loam soils and shallower analogues over highly permeable limestone, chalk, sandstone or related drifts;

ii)  Earthy peat soils drained by dykes and pumps;

iii) Less permeable loamy over clayey soils on plateaux adjacent to very permeable soils in valleys.

N.B. The rainfall rates are calculated using the location specific values above in accordance with the Wallingford procedure.



� � � � � � � � � � � � � 	 � 
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    Concrete ring design:-

Ring diameter     =  1200 mm Return period =  10 yrs Depth below invert =  1.2m

Percentage voids  = 30.0 Imperm. area  =  113m² Pit side length    = 1.8m

    Calculations :-

Surface area of soakaway to 50% depth - a � � � = Length of side x 4 x Depth/2 = 4.3 m²  (base not included).
Outflow factor -  OFact = a � � � x ƒ =0.0001382 m³/s  where  Infilt. factor (ƒ)= 0.000032 m/s
Soakaway ring storage volume - S^ b [� ^ e = Pi x (Ring diam/2000)² x depth = 1.4 m³
Gross soakaway pit storage volume - S � d [ = Length of side² x depth = 3.9 m³
Nett soakaway pit storage volume - S\ Z [ [ = Gross pit volume - infill = 2.1 m³  (storage + void)

Required volume (S` Z � j)  = 1.6 m³
Available storage volume = 2.1 m³

Spare capacity = 0.48 m³

Emptying time to 50% volume = 03:18

Soakaway emptying time OK.

Soakaway side length could be excessive.
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Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time

          mm/hr         m³        m³         m³         m³      hr:min           mm/hr         m³        m³         m³         m³      hr:min

          1       90.6       0.17       0.01       0.16          -      00:19         51       19.9       1.91       0.42       1.49       0.13      03:00

          2       81.0       0.30       0.02       0.28          -      00:34         52       19.6       1.92       0.43       1.49       0.13      03:00

          3       73.6       0.42       0.02       0.40          -      00:48         53       19.4       1.94       0.44       1.50       0.14      03:01

          4       67.7       0.51       0.03       0.48          -      00:58         54       19.2       1.95       0.45       1.50       0.14      03:01

          5       62.9       0.59       0.04       0.55          -      01:06         55       19.0       1.97       0.46       1.51       0.15      03:02

          6       58.9       0.67       0.05       0.62          -      01:15         56       18.8       1.98       0.46       1.52       0.16      03:03

          7       55.5       0.73       0.06       0.67          -      01:21         57       18.6       1.99       0.47       1.52       0.16      03:03

          8       52.6       0.79       0.07       0.72          -      01:27         58       18.4       2.01       0.48       1.53       0.17      03:04

          9       50.0       0.85       0.07       0.78          -      01:34         59       18.2       2.02       0.49       1.53       0.17      03:04

         10       47.7       0.90       0.08       0.82          -      01:39         60       18.0       2.03       0.50       1.53       0.17      03:04

         11       45.7       0.95       0.09       0.86          -      01:44         61       17.8       2.05       0.51       1.54       0.18      03:06

         12       43.8       0.99       0.10       0.89          -      01:47         62       17.6       2.06       0.51       1.55       0.19      03:07

         13       42.2       1.03       0.11       0.92          -      01:51         63       17.5       2.07       0.52       1.55       0.19      03:07

         14       40.7       1.07       0.12       0.95          -      01:55         64       17.3       2.09       0.53       1.56       0.20      03:08

         15       39.3       1.11       0.12       0.99          -      01:59         65       17.1       2.10       0.54       1.56       0.20      03:08

         16       38.1       1.15       0.13       1.02          -      02:03         66       17.0       2.11       0.55       1.56       0.20      03:08

         17       36.9       1.18       0.14       1.04          -      02:05         67       16.8       2.12       0.56       1.56       0.20      03:08

         18       35.8       1.21       0.15       1.06          -      02:08         68       16.7       2.13       0.56       1.57       0.21      03:09

         19       34.8       1.25       0.16       1.09          -      02:11         69       16.5       2.15       0.57       1.58       0.22      03:10

         20       33.9       1.28       0.17       1.11          -      02:14         70       16.4       2.16       0.58       1.58       0.22      03:10

         21       33.0       1.31       0.17       1.14          -      02:17         71       16.2       2.17       0.59       1.58       0.22      03:10

         22       32.2       1.33       0.18       1.15          -      02:19         72       16.1       2.18       0.60       1.58       0.22      03:10

         23       31.5       1.36       0.19       1.17          -      02:21         73       16.0       2.19       0.61       1.58       0.22      03:10

         24       30.7       1.39       0.20       1.19          -      02:23         74       15.8       2.20       0.61       1.59       0.23      03:12

         25       30.0       1.41       0.21       1.20          -      02:25         75       15.7       2.22       0.62       1.60       0.24      03:13

         26       29.4       1.44       0.22       1.22          -      02:27         76       15.6       2.23       0.63       1.60       0.24      03:13

         27       28.8       1.46       0.22       1.24          -      02:30         77       15.4       2.24       0.64       1.60       0.24      03:13

         28       28.2       1.49       0.23       1.26          -      02:32         78       15.3       2.25       0.65       1.60       0.24      03:13

         29       27.7       1.51       0.24       1.27          -      02:33         79       15.2       2.26       0.66       1.60       0.24      03:13

         30       27.1       1.53       0.25       1.28          -      02:34         80       15.1       2.27       0.66       1.61       0.25      03:14

         31       26.6       1.56       0.26       1.30          -      02:37         81       15.0       2.28       0.67       1.61       0.25      03:14

         32       26.2       1.58       0.27       1.31          -      02:38         82       14.8       2.29       0.68       1.61       0.25      03:14

         33       25.7       1.60       0.27       1.33          -      02:40         83       14.7       2.30       0.69       1.61       0.25      03:14

         34       25.3       1.62       0.28       1.34          -      02:42         84       14.6       2.31       0.70       1.61       0.25      03:14

         35       24.8       1.64       0.29       1.35          -      02:43         85       14.5       2.32       0.71       1.61       0.25      03:14

         36       24.4       1.66       0.30       1.36       0.00      02:44         86       14.4       2.33       0.71       1.62       0.26      03:15

         37       24.1       1.68       0.31       1.37       0.01      02:45         87       14.3       2.34       0.72       1.62       0.26      03:15

         38       23.7       1.70       0.32       1.38       0.02      02:46         88       14.2       2.35       0.73       1.62       0.26      03:15

         39       23.3       1.71       0.32       1.39       0.03      02:48         89       14.1       2.36       0.74       1.62       0.26      03:15

         40       23.0       1.73       0.33       1.40       0.04      02:49         90       14.0       2.37       0.75       1.62       0.26      03:15

         41       22.7       1.75       0.34       1.41       0.05      02:50         91       13.9       2.38       0.75       1.63       0.27      03:17

         42       22.3       1.77       0.35       1.42       0.06      02:51         92       13.8       2.39       0.76       1.63       0.27      03:17

         43       22.0       1.78       0.36       1.42       0.06      02:51         93       13.7       2.40       0.77       1.63       0.27      03:17

         44       21.7       1.80       0.36       1.44       0.08      02:54         94       13.6       2.41       0.78       1.63       0.27      03:17

         45       21.4       1.82       0.37       1.45       0.09      02:55         95       13.5       2.42       0.79       1.63       0.27      03:17

         46       21.2       1.83       0.38       1.45       0.09      02:55         96       13.4       2.43       0.80       1.63       0.27      03:17

         47       20.9       1.85       0.39       1.46       0.10      02:56         97       13.4       2.44       0.80       1.64       0.28      03:18

         48       20.6       1.86       0.40       1.46       0.10      02:56         98       13.3       2.45       0.81       1.64       0.28      03:18

         49       20.4       1.88       0.41       1.47       0.11      02:57         99       13.2       2.46       0.82       1.64       0.28      03:18

         50       20.1       1.89       0.41       1.48       0.12      02:58        100       13.1       2.47       0.83       1.64       0.28      03:18
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Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time Duration  Rain       Inflow    Outflow    Storage     Voids   Emp. time

          mm/hr         m³        m³         m³         m³      hr:min           mm/hr         m³        m³         m³         m³      hr:min

       0.25       39.3       1.11       0.12       0.99          -      01:59      12.75        3.5       5.05       6.35        -            -        -  

       0.50       27.1       1.53       0.25       1.28          -      02:34      13.00        3.5       5.09       6.47        -            -        -  

       0.75       21.4       1.82       0.37       1.45       0.09      02:55      13.25        3.4       5.12       6.59        -            -        -  

       1.00       18.0       2.03       0.50       1.53       0.17      03:04      13.50        3.4       5.15       6.72        -            -        -  

       1.25       15.7       2.22       0.62       1.60       0.24      03:13      13.75        3.3       5.19       6.84        -            -        -  

       1.50       14.0       2.37       0.75       1.62       0.26      03:15      14.00        3.3       5.22       6.97        -            -        -  

       1.75       12.7       2.51       0.87       1.64       0.28      03:18      14.25        3.3       5.25       7.09        -            -        -  

       2.00       11.7       2.64       1.00       1.64       0.28      03:18      14.50        3.2       5.28       7.22        -            -        -  

       2.25       10.8       2.75       1.12       1.63       0.27      03:17      14.75        3.2       5.31       7.34        -            -        -  

       2.50       10.1       2.86       1.24       1.62       0.26      03:15      15.00        3.2       5.34       7.46        -            -        -  

       2.75        9.5       2.96       1.37       1.59       0.23      03:12      15.25        3.1       5.37       7.59        -            -        -  

       3.00        9.0       3.05       1.49       1.56       0.20      03:08      15.50        3.1       5.40       7.71        -            -        -  

       3.25        8.6       3.14       1.62       1.52       0.16      03:03      15.75        3.1       5.43       7.84        -            -        -  

       3.50        8.2       3.22       1.74       1.48       0.12      02:58      16.00        3.0       5.46       7.96        -            -        -  

       3.75        7.8       3.30       1.87       1.43       0.07      02:52      16.25        3.0       5.49       8.09        -            -        -  

       4.00        7.5       3.38       1.99       1.39       0.03      02:48      16.50        3.0       5.52       8.21        -            -        -  

       4.25        7.2       3.45       2.12       1.33          -      02:40      16.75        2.9       5.55       8.34        -            -        -  

       4.50        6.9       3.52       2.24       1.28          -      02:34      17.00        2.9       5.58       8.46        -            -        -  

       4.75        6.7       3.59       2.36       1.23          -      02:28      17.25        2.9       5.60       8.58        -            -        -  

       5.00        6.5       3.66       2.49       1.17          -      02:21      17.50        2.8       5.63       8.71        -            -        -  

       5.25        6.3       3.72       2.61       1.11          -      02:14      17.75        2.8       5.66       8.83        -            -        -  

       5.50        6.1       3.78       2.74       1.04          -      02:05      18.00        2.8       5.69       8.96        -            -        -  

       5.75        5.9       3.84       2.86       0.98          -      01:58      18.25        2.8       5.71       9.08        -            -        -  

       6.00        5.7       3.90       2.99       0.91          -      01:50      18.50        2.7       5.74       9.21        -            -        -  

       6.25        5.6       3.95       3.11       0.84          -      01:41      18.75        2.7       5.77       9.33        -            -        -  

       6.50        5.5       4.01       3.23       0.78          -      01:34      19.00        2.7       5.79       9.46        -            -        -  

       6.75        5.3       4.06       3.36       0.70          -      01:24      19.25        2.7       5.82       9.58        -            -        -  

       7.00        5.2       4.11       3.48       0.63          -      01:16      19.50        2.7       5.84       9.70        -            -        -  

       7.25        5.1       4.16       3.61       0.55          -      01:06      19.75        2.6       5.87       9.83        -            -        -  

       7.50        5.0       4.21       3.73       0.48          -      00:58      20.00        2.6       5.89       9.95        -            -        -  

       7.75        4.9       4.26       3.86       0.40          -      00:48      20.25        2.6       5.92      10.08        -            -        -  

       8.00        4.8       4.30       3.98       0.32          -      00:39      20.50        2.6       5.94      10.20        -            -        -  

       8.25        4.7       4.35       4.11       0.24          -      00:29      20.75        2.5       5.97      10.33        -            -        -  

       8.50        4.6       4.40       4.23       0.17          -      00:20      21.00        2.5       5.99      10.45        -            -        -  

       8.75        4.5       4.44       4.35       0.09          -      00:11      21.25        2.5       6.02      10.58        -            -        -  

       9.00        4.4       4.48       4.48        -            -        -        21.50        2.5       6.04      10.70        -            -        -  

       9.25        4.3       4.53       4.60        -            -        -        21.75        2.5       6.07      10.82        -            -        -  

       9.50        4.3       4.57       4.73        -            -        -        22.00        2.4       6.09      10.95        -            -        -  

       9.75        4.2       4.61       4.85        -            -        -        22.25        2.4       6.11      11.07        -            -        -  

      10.00        4.1       4.65       4.98        -            -        -        22.50        2.4       6.14      11.20        -            -        -  

      10.25        4.0       4.69       5.10        -            -        -        22.75        2.4       6.16      11.32        -            -        -  

      10.50        4.0       4.73       5.23        -            -        -        23.00        2.4       6.18      11.45        -            -        -  

      10.75        3.9       4.77       5.35        -            -        -        23.25        2.4       6.21      11.57        -            -        -  

      11.00        3.9       4.80       5.47        -            -        -        23.50        2.3       6.23      11.70        -            -        -  

      11.25        3.8       4.84       5.60        -            -        -        23.75        2.3       6.25      11.82        -            -        -  

      11.50        3.8       4.88       5.72        -            -        -        24.00        2.3       6.27      11.94        -            -        -  

      11.75        3.7       4.91       5.85        -            -        -        24.25        2.3       6.30      12.07        -            -        -  

      12.00        3.6       4.95       5.97        -            -        -        24.50        2.3       6.32      12.19        -            -        -  

      12.25        3.6       4.98       6.10        -            -        -        24.75        2.3       6.34      12.32        -            -        -  

      12.50        3.6       5.02       6.22        -            -        -        25.00        2.3       6.36      12.44        -            -        -  
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    Location hydrological data (FSR):-

Location      = FOCHABERS Grid reference   = NJ3458

M5-60 (mm)    =  15.1 r                = 0.26

Soil index    = 0.15 SAAR (mm/yr)     =  780

WRAP          = 1 Area = Scotland and N. Ireland

Soil classification for WRAP type  1

i)   Well drained permeable sandy or loam soils and shallower analogues over highly permeable limestone, chalk, sandstone or related drifts;

ii)  Earthy peat soils drained by dykes and pumps;

iii) Less permeable loamy over clayey soils on plateaux adjacent to very permeable soils in valleys.

N.B. The rainfall rates are calculated using the location specific values above in accordance with the Wallingford procedure.
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