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This document is a supporting document to the Environment Agency’s flood estimation guidelines. It 
provides a record of the calculations and decisions made during flood estimation. It will often be 
complemented by more general hydrological information given in a project report.  The information given 
here should enable the work to be reproduced in the future.  This version of the record is for studies where 
flood estimates are needed at a multiple locations. 
Note for analysts: This document contains guidance notes shown in hidden text.  If they are not visible, they 
can be revealed by clicking the Show ¶ button on the toolbar. 
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Flow estimates are required for two unnamed watercourses and a watercourse known as 
“The Link”, to be used in hydraulic modelling to determine the likely impacts of introducing 
culverts along the watercourses. 
 
Peak flows are required as one main inflow at the upstream extent of the hydraulic model 
for each of the three watercourses.   
 
Peak flows are required for the 1 in 100 year return period. No hydrograph is required. 
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All three watercourses are small catchments of 2.32km2, 1.32km2 and 0.9km2 
respectively, for Watercourses 1, 2 and 3.   
 
The catchments are all ungauged and have no attenuation (FARL = 1 for all three 
watercourses).  
 
The catchments are classed as rural (URBEXT1990 = 0, 0 and 0.0028 respectively, 
URBEXT2000 = 0.0005 for Watercourse 1 and 0 for both Watercourses 2 and 3).   
 
The catchments are relatively slow responding with SPRHOST of 20.93, 19.38 and 26.46 
respectively.  It is important to note that one of the Watercourses (2) has a SPRHOST 
value of <20% and therefore is classified as permeable within FEH guidelines.  As such 
some methodologies are not considered to be appropriate for application. 
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Not required for the methodologies applied. 
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No flow gauging as none of the catchments are gauged. 
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None available. 
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Catchments are ungauged – no flow data available.  
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All watercourses are tributaries of the River Len which is in turn a tributary of the River 
Medway. 
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The Revitalised FSR/FEH rainfall-runoff method will be applied 
via the ISIS ReFH Boundary Unit.  
 
The IH124 method will also be applied.  
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Potential impact of culverting of each of the watercourses. 
 
Peak flows and the capacity of the culverts running under the 
motorways and the railway lines. 
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Very small catchment areas, Watercourse 1 = 2.32km2, 
Watercourse 2 = 1.32km2 and Watercourse 3 = 0.69km2 
 
Very rural catchments, Watercourses 1 and 2 URBEXT1990 = 
0 and Watercourse 3 URBEXT1990 = 0.0028. Watercourse 1 
URBEXT2000 = 0.0005, Watercourses 2 and 3 URBEXT2000 
= 0. 
 
Ungauged catchment  
 
Watercourse 2 is relatively permeable catchment SPRHOST = 
19.38, whereas Watercourse 1 and 3 are slightly less 
permeable SPRHOST = 20.93 and 26.46 respectively.  
 
ReFH method is not considered suitable for SPRHOST<20% 
and therefore would not be appropriate for Watercourse 2. 
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Revitalised FSR/FEH rainfall-runoff method using ISIS ReFH 
Boundary units and Catchment Descriptors.   
 
Secondly, as the catchments are small the IH124 method was 
applied. 
 
No sub-catchments – each watercourse will be entered into a 
MIKE11 hydraulic model as a single inflow location. 
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� FEH CD-ROM V2.0 
� ISIS v3.0.1.29 
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The table below lists the locations of subject sites.  The site codes listed below are used in all subsequent 
tables to save space.   

 6� ��

��;��8���<D�
���	����

�	���
���� "����
������ �	��� ����	��� ����5	��� �#����������
���#���,:
  -�

#�3	�����#���	8�
��������

W1 The Link Maidstone, Kent 580800 156400 2.32 N/A 

W2 Watercourse 2 Maidstone, Kent 581300 155800 1.32 N/A 

W3 Watercourse 3 Maidstone, Kent 582000 155200 0.90 N/A 

#�������8���
5���	����<�3����
��	���� Downstream extent of watercourses where they enter the study area form the 
north.  
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5
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��2����	�����;�
5������
���-�

�	���
���� ��#!� �#��"��� 4������� ��!4�#�
,:
-�

���4�#�
,
>:
-�

���#�
,

-�

��#����� %#4�1��
�..0�

%#4�1��
 000�

W1 1.00 0.34 0.772 1.48 95.2 714 20.93 0 0.0005 

W2 1.00 0.34 0.761 1.41 75.5 711 19.38 0 0 

W3 1.00 0.34 0.631 1.05 45.6 703 26.46 0.0028 0 
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The FEH CD-ROM (V2.0) catchment boundaries were checked against the OS 
1:25,000 scale mapping (OS Explorer Map 148).  The catchment was deemed to be 
appropriate as it followed a ridge of high ground that had already been assumed to 
create the boundary. 
 
Therefore no revision to the area was carried out. 
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The FARL value was checked against the OS map to ensure that the value of 1 i.e. 
no attenuation is correct and this appears to be correct. 
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This method has been applied for all of the catchments, to provide a peak flow and hydrograph.  

(6� ����
������8���#����
�����

(�	��
7�
*�����	���
���
��	���	��
����

�	
����	
���
��*	���@
	���
���
������
��*����
����
��
�	
��
��	
�����	���
	�
��	��
	���
��
	��
	�����



�	���
���� ���5��E�
%��
�
%����
����	
��������

�$�

��	
����	
���
��*	���

$9�

$�	�
	�������
+����
��	����-�

�2�,5����-�
9���
	�
*��.


�
�G�,

 -�
4�2����
�	�����



�*�
�	�


4!�,5����-�
6������,
����

4#�
6������,
��
�����


W1 CD 1.790 604.861 43.379 1.923 

W2 CD 1.855 596.671 42.651 1.893 

W3 CD 1.773 499.399 36.404 1.547 
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No further flood event analysis. 
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W1 Rural WINTER based on 
URBEXT value 6.25 N/A 

W2 Rural WINTER based on 
URBEXT value 6.25 N/A 

W3 Rural WINTER based on 
URBEXT value 5.75 N/A 
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A realistic range of durations should be tried for the 
design storm, to find the critical duration at the subject 
site by trial and error.  This optimisation can be carried 
out automatically in ISIS.  The critical duration is the one 
that gives the highest flow or water level if optimised 
within the hydraulic model.  
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W1       0.972    

W2       0.597    

W3       0.769    
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This section records any estimates of design flows for small catchments using methods other than the FEH.  In this case, 
the Institute of Hydrology Report 124 method has been used. 
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W1 2.32 714 0.0005 55%   45%  7 

W2 1.32 711 0 41%   59%  7 

W3 0.90 703 0 18%   82%  7 

�
QBARurban and QBARrural were both calculated and the ratio identified.  However as the Urban Extent is 0, for 
Watercourses 2 and 3, the ratio is 1 and therefore the mean annual flood is identical for both.  For Watercourse 1 the 
URBEXT2000 is very small and therefore there is very little difference between QBARurban and QBARrural. 
 
The same growth factor was used for all catchments as they are located in the same hydrometric region, the growth 
factor applied for the 1 in 100 year was 3.19.  The following are the growth factors applied to all return period events: 
 

Return Period Region 7 Growth Factor 

2 0.88 

5 1.28 

10 1.62 

25 2.14 

50 2.62 

100 3.19 

200 3.86 

/6  ���������	
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 ��5�����#�2����� (�
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 �>�-�8����5��8����7	����������2��	����,	��;����-�

�  � /� �0�  /� /0� '/� �00�  00� /00� �000�

W1 0.286 0.416 0.526 0.695 0.851 - 1.036 1.254 - - 
W2 0.236 0.343 0.434 0.574 0.702 - 0.855 1.035 - - 
W3 0.248 0.361 0.457 0.604 0.739 - 0.900 1.089 - - 
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This table normally compares peak flows from various methods with those from the FEH Statistical method at example 
sites for two key return periods.  Blank cells indicate that results for a particular site were not calculated using that 
method.  As the Statistical method has not been applied it is not possible to carry out the ratio assessment. 
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The ReFH method was applied using Catchment Descriptors from FEH V2.0 and is based 
solely on these, providing peak 100 year flows of: 
 
 Watercourse 1 = 0.97 
 Watercourse 2 = 0.60 (N/A) 
 Watercourse 3 = 0.77 
 
The ReFH method is not applicable to Watercourse 2 due to the permeability of the catchment 
and therefore the IH124 method is the only method carried out for this catchment that is 
applicable.  ReFH can be used for Watercourses 1 and 3 along with IH124.   
 
The IH124 method was also applied using Catchment Descriptors.  It is considered that due to 
the size of the catchments this method is suitable as it may reflect the characteristics. The 1 in 
100 year peak flows were calculated as: 
 
 Watercourse 1 = 1.04 
 Watercourse 2 = 0.86 
 Watercourse 3 = 0.90 
 
These values are not that dissimilar and therefore produce reasonable estimates of the 1 in 
100 year flow.  Greatest variation is seen in Watercourse 2 however ReFH is not deemed an 
appropriate methodology due to the permeability of the catchment. 
 
The use of the IH124 method has been agreed with the Environment Agency as being a 
suitable methodology and as this is appropriate for all three of the watercourses has 
been chosen for input to all three of the hydraulic models. 
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 Assumption that catchment area is the same as the Catchment 
Descriptor outline.  This has been checked using OS 1:25,000 map. 
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The application of methods only using Catchment Descriptors limits 
the reliability of the flow data.  A comparison using gauged data 
from other hydrologically similar catchments i.e. statistical pooling 
group method would be beneficial to carry out a validity check. 
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Results are not applicable for use at other nearby sites.  They may 
be suitable for use on the same catchment for different purposes, 
although this should be taken with caution. 
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Completion of the Statistical method 
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 No confluences in the catchments. 
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No observed records for the catchments as they are ungauged.  
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Growth factor applied currently is 3.19 therefore it appears realistic 
as indicated by FEH guidelines. 
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Not derived. 
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Not checked in this study. 
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 No other studies known to have been undertaken on these 
catchments. 
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&6/ �	������������

� ������2��:�,
 �>�-�8����5��8����7	����������2��	����,	��;����-� ��	���
���� ���5���
 � /� �0�  /� /0� '/� �00�  00� /00� �000�

W1 IH124 0.286 0.416 0.526 0.695 0.851 - 1.036 1.254 - - 

W2 IH124 0.236 0.343 0.434 0.574 0.702 - 0.855 1.035 - - 

W3 IH124 0.248 0.361 0.457 0.604 0.739 - 0.900 1.089 - - 

 
To allow for climate change an increase of 20% has been applied to the 1 in 100 year peak flows: 
 

������2��:�,
 �>�-�8����5��8����7	�����������2��	����,	��;����-�	�
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 � /� �0�  /� /0� '/� �00�  00� /00� �000�

W1 IH124 0.34 0.50 0.63 0.83 1.02 - 1.24 1.50 - - 

W2 IH124 0.28 0.41 0.52 0.69 0.84 - 1.03 1.24 - - 

W3 IH124 0.30 0.43 0.55 0.72 0.89 - 1.08 1.31 - - 
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It is understood at this stage that the MIKE11 model only requires peak 
inflows.   
 
There are no hydrographs for the IH124 method as this method does not 
produce a hydrograph.  
 
There are three s/sheets available for the application of the IH124 for each of 
the watercourses. 
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Watercourse 1: Critical Storm Duration Hydrograph (1 in 100 year) 
 

0

1

2

3

4

5

6

7

8

9

10

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51

Time (hrs)

D
es

ig
n 

R
ai

nf
al

l (
m

m
)

-0.1

0.1

0.3

0.5

0.7

0.9

1.1

1.3

1.5

Fl
ow

 (m
3/

s)

 
 
Watercourse 2: Critical Storm Duration Hydrograph (1 in 100 year) 
 
This methodology is not appropriate due to permeability of the catchment. 
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Watercourse 3: Critical Storm Duration Hydrograph (1 in 100 year) 
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